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FEBRUARY 
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OTHER PROJECTS: 

TWO -SIX RECEIVER 

SOLID -STATE MEYER 

pin -point 
faults fast 
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ADCOLA Soldering 
Instruments add to 
your efficiency 

ADCOLA 64 
for Factory Bench 
Line Assembly 
A precision instrument -supplied 
with standard 3/16" (4.75 mm) 
diameter, detachable copper . 

chisel -face bit *. 
Standard temp. 360 °c at 23 
watts. 
Special temps. from 250 °c = 
410 °c. 

*Additional Stock Bits 
(illustrated) available 

COPPER 

B'38 i - 3.2 mm CHISEL FACE 

B14 >'r -2.4mm CHISEL FACE 

B 24 1¿ - 4.75 mm SCREWDRIVER 
FACE 

B 12 - 4.75 mm EYELET BIT 

L , 
B 58 -t - 6.34 mm CHISEL FACE 

LONG LIFE 
1- 

,t_a B 42 LL l'T - 4.75 mm CHISEL FACE 

V 

B 38 LL é - 3.2 mm CHISEL FACE 

B 14 LL ì'i- - 2.4 mm CHISEL FACE 

B 44 LL } - 4.75 mm SCREWDRIVER 

Don't Don't take chances. We don't. 
All our ADCOLA Soldering 
Instruments are of impeccable 
quality. You can depend on 
ADCOLA day after day. That's 
why they're so popular. You get 
consistent good service ... relia- 
bility , .. from our famous therm- 
ally controlled ADCOLA Element 
and the tough steel construction 
of this ideal production tool. 

ADCOLP, 
rNred Trade Mo.k I 

Write for 
price list 
and 
catalogue 

ADCOLA PRODUCTS LTD., 
(Dept. M), ADCOLA HOUSE, GAUDEN RD., LONDON, S.W.4. 

Telephone: 01 -622 0201/3 Telegrams: Soljoint London Telex Telex: Adcola London 21851 

792 

EX- RENTAL TELEVISIONS 

TWO -YEAR GUARANTEE 

17" SLIMLINE 405 only bus ill 190 
19" SLIMLINE 405/625 

£29 19 0 

Carriage and Insurance 30/- 

FREE ILLUSTRATED LIST OF fr 
TELEVISIONS 

17 "- 19 "- 21 " -23" 
WIDE RANGE OF MODELS, 

DEMONSTRATIONS DAILY 

TV TUBES REBUILT GUARANTEED 2 
YEARS 

14" -79/6; 17" & 19" - 119/ -; 21" & 23^ - 129/- 
Insur. & Carr- 10/6. 

SPEAKERS 10/ -, 21" 80, 4" 100, 3" x 
5' 80. 7" x 4" 3Q, BRAND NEW P. á 
P. 2/ -- 

Transistors: rd matched output 
n/6, D -2 OC81'h, P. & 

FREE. 

Transistor Radio Cases: 5/- each. 
Size 9 }" x 61" x 31". P. & P. 9/6. 

Ferrite Rods 3/6: 6" and 7" complete 
with LW /MW Coils. P. & P. FREE. 

PRESS BUTTON SWITCHING 
UNITS, 4 Banks 3/6, 6 Banks 5/6. P. á P. 
1/- 

STEREO RECORD 
PLAYER CABINET 

MATCHING EXTERNAL 
SPEAKER CABINET 

& 

05.19.6 

tone Blue/ 
84 ". P. & P. 

Cloth covered. Two 
Black. Size 14 *', 24 ", 
10/6. 

(DUKE & CO. LONDON) LTD. 
621/3 Romford Road, London, E12 Tel. 01- 4786001 /23 

PHOTOELECTRIC KIT 
CONTENTS: 2 P.C. Chassis Boards, Chemicals, Etching Manual, Infra -Red Photo - 
transistor, Latching Relay, 2 Transistors, 3 Diodes, Resistors, Gain Contról, Terminal 
Block, Elegant Case, Screws, etc. In fact everything you need to build a Steady -Light 
Photo -Switch/Counter /Burglar Alarm, etc. (Project No. li which can be modified for 
modulated -light operation. 

PHOTOELECTRIC 

(,NVISIBLE EE.sM TYPE 

líl'P 

vt°Z 
INVISIBLE BEAM OPTICAL KIT 
Everything needed (except plywood) for building 1 Invisible -Beam Projector and 1 Photocell 
Receiver (as illustrated). Suitable for all Photoelectric Burglar Alarms, Counters, Door 
Openers, etc. 
CONTENTS: 2 lenses, 2 mirrors, 2 45- degree wooden blacks, Infa -red filter, projector 
lamp holder, building plans, etc. Price 19/6. Postage and Pack. 1/6 (U.K.). Commonwealth: 
Surface Mail 2/ -; Air Mail 8 / -. 

LONG RANGE INVISIBLE BEAM OPTICAL KIT 
CONTENTS: As above. Twice the range of standard kit. Larger Lenses, Filter, etc. 
Price 29/6. Postage and Pack. 1/6 (U.K.). Commonwealth: Surface Mail 2/6; Air Mail 10 / -. 

JUNIOR PHOTOELECTRIC KIT 
Versatile Invisible -beam, Relay -less, Steady -light Photo- Switch, Burglar Alarm, Door 
Opener, Counter, etc., for the Experimenter. 
CONTENTS: Infra -Red Sensitive Phototransistor, 3 Transistors, Chassis, Plastic Case, 
Resistors, Screws, etc. Full Sive Plans, Instructions. Data Sheet "10 Advanced Photo- 
electric Desigrs". 
Price 19/6. Postage and Pack. 1/6 (U.K.). Commonwealth 2/ -; Air Mail 4/ -. 

JUNIOR OPTICAL KIT 
CONTENTS 2 Lenses, Infra -red Filter, Lampholder, Bracket, Plans, etc. Everything 
(except plywood) to build I miniature Invisible beam projector and photocell receiver for 
use with Junior Photoelectric Kit 
Price 10/6. Post and Pack. 1/6 (U.K.). Commonwealth Surface Mail 2/ -; Air Mail 4 / -. 

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

Send a S.A.E. for full details, a brief description and Photographs of all Kits and all 32 Radio, 
Electronic and Photoelectric Projects Assembled. 

4 

LL 

1 

PHOTOELECTRIC KIT 

39/6 
Postage and Pack. 2/6 (UK) 

Commonwealth: 
SURFACE MAIL 3/6 

AIR MAIL f1.0.0 
Australia, New Zealand, 

S. Africa, Canada and U.S.A. 
Also Essential Data Circuits 

and Plans for Building 
10 Advanced Designs 
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kífs FANTASTIC 
O 

Due to huge purchase these superb U.S.A. construction kits can be offered at 25%-50 % off recommended list 
prices. Absolutely complete with most detailed construction and operating books. Available from all branches 

or by mail order for 7/6 CARRIAGE AND PACKING on each kit. Two kits or more carr. free. 

KG -865 50 Watt Stereo Amplifier Kit 

DELUXE FEATURES 

All Silicon Transistors for Stability, 
Cleaner SouadExtremely Wide 
Power Bandwidth and Frequency 
Respoase*50W SEP Power Out - 
putSpecialiy Selected Low -Noise 
Preamp TransiatoraTwo Printed 
Circuit Boards for Fast Easy Aasem- 
blyConvenientFroat- Panel Stereo 
Headphone Tack Teak -finished 
Extruded Aluminium Front Panel 
*Two AC Convenience Outlets 

Output: 60W IFH, 25W per channel; 34W 
continuous sine waoeReaponae: f1á8, 18 to 
30,000HzOutput Impedances: 4 through 16ohms, 
plus Stereo headphoneslM Distortion: under I% 
at 60Hz and 7,000Hz mixed 4:1 at rated power Input Sensitivity: Magnetic Phono, 5eaV; Tuner 
and Auxiliary, 500m VPower Requirement: 230- 
260 V, 60Hs a.c. 

Recommended List Price £34.19.6: 24 GNS. 
Assembled 29 GNS. Teak Came £5 extra 

ALL SILICON TRANSISTORS 
The NEW KG -980 
Stereo FM Receiver Kit 
Designed to Satisfy the Most 
Critical Listener 

R.F. and LF. Panels Assembled and Aligned Front Panel Stereo Headphone Jack 
and Speaker Muting Switch Full Controls including Tape Monitor 50W LB .F. 
Output Usable LH.F. Sensitivity: 3µV Frequency Response: ±3dB, 30 to 
15,000Hz. Harmonic Distortion: less than 1.0% A.M. Suppression: more than 
304E Channel Separation: 304E Complimentary Tranafermerleas Power 
Output: 50W I.H.F. (25 W per channel); 34W continuous sine ware Frequency 
Response: ±148, 18 to 30,000Hs Power Bandwidth: 20- 20,000 Hz at 1% harmonic 
distortion Two R.F. Stages Stereo indicator light. Recommended 
List Price £62.19.6: 39 GNB. Assembled 49 GNS. Teak Case 5 GAS. Extra. 

KG -375A Deluxe Solid -State Auto Analyzer Kit 
Tune -up and trouble -shoot any car, perform 

actual road tests 

Its several testers in one . . . do all this 

Set Engine Idle and Automatic Trans -. 
mission Shift Points Detect Condition of 
Point Surfaces Detect Distributor Wear 

Check Voltage and Current Regulators 
Check Generators for both Current and 

Voltage Output Find Poor or Open Earth 
Circuits Detect Variation in Dwell Angle. 
Recommended List Price 823.17.6:18 áN8. 
Assembled Price: 21 GNS. 

STAR ROAMER 5 -Band Shortwave Receiver Kit 
Bendepread: electrical, calibrated 
0 -100 Sensitivity: 1011V for 
10dB signal -to -noise ratio LF. 
Bandwidth: sklz at BdB down 

Beat Frequency: oariabk, 
0 -5k11s Speaker: 4in perme- 
wenl- magnet type Power 
Supply: fused, transformer opera - 
s.d Headphone Output: low 
impedance Valve Comple- 
mants: 1 -IDEO, 1 -61IR8, 1- 
124%7, 1 -6ÁE6 or 1 -6A R5 
Power Requirements: 230 -250 V. 
50Hz as.; 15W Covers 200 to 480kHa and 550kHa to 3031Hs in 5 Band -switched 
Ranges Superheterodyne Circuit includes controlled regenerative I.F. stage 

A.V.C. reduces fading and blasting; A.N.L. cuts noise to s minimum Aerial 
Trimmer effectively peaks incoming signals for beet reception Illuminated "S 
Meter; Large, Easy -to -Read Thin Slide Rule Dial. 
Recommended List Price £21.19.0: 14 GNS. Assembled Price 19 M. 

KG -625 Deluxe 6in Vacuum Tube Volt Meter Kit 
Huge Sin Meter Scale Ranges: d.r. 0 -0.5 
-1 5 -2 -15-50 -150- 500- 1,500V full scale. 

Accuracy: ±3% of full scale reading 
Input Resistance: 11M CI to 1,500 V }/) 
Ranges: a.c. 0-1.5-5-15-50-150-500- li (1 

1,500V full scale. 0-4.2- 14-42- 140 -400- 
1,400- 4,200V full scale Accuracy ±5 % 

Frequency Response ±IdB, 30Hz to 
311111s; ±2dB, 30Hz to SMHo Ohm- 
meter Ranges: 1- 1,000- 10,000 ohms; 
0 -1 -10- 100- 1,000M D Battery 1 9V 02. 
Recommended List Price C24.19.6. 12 6Nß. 
KG 620 as KG 625 (same Rangea) but 
OM Scale: Recommended List Price 
£18.5.6 S} DNS. 

8 

WHY NOT BUY THE PAIR? 
KG -371 Deluxe Solid - 
State Timing Light 
Performance surpasses assembled units 

costing much more 

Helps Set Ignition Timing Checks Synchronisation of Double 
Breaker Arms Cheeks for Sticking Automatic Spark -Advance 
Mechanism Checks Distributor Cam Wear Built -in D.C. 
Power Supply Reliable Solid -State Circuit Tour car gives 
More miles per gallon; Improved performance; Greater reliability. 
Recommended List Price £12.10.0: 9 GAS. Available Assembled 
Only. 

JASON TAPE 

100 -in -I Electronic Science Lab 
LOOK AT THE PROJECTS YOU CAN BUILD 

Electronic Scale Electronic Timer Signal 
Generator Hybrid Light Meter Signal 
Injector Morse Code Buzzer Electronic Cat 

Metronome Code Flasher * CW Monitor 
Ohmmeter Boat Horn Hybrid Radio 
Hybrid Voice Relay Air- Powered Radio 

Polarity Checker Valve Checker. 
Includes: Dual Headset Photocell 

- 
Speaker Meter Aerial 

Transistors. 
Recommended List Price £16.8.0: 9} GES. 

KG -640 20,000 ohms /Volt VOM Kit 
BIG PROFESSIONAL SIZE 02 RANGE MUL TIME TER 
*A.0. Volta (12 Ranges): 0-2-4-8-16- 40-80- 200 -400 -800- 
1.600 -2,000- 4,000V D.C. Volts (12 Ranges): 0- 0.8- 1.6 -8- 
16 -40-50 -200- 400 -800 -1,600 - 2,000- 4,500V Output Volts 
(8 Ranges): 0- 8- 4 -8 -I0- 40-80- 200 -400V Resistance (8 
Ranges): 0- 1,000- 100,000 ohms -10 mega. Centre scales al 12, 
1,200 and 120%(1 D.C. Canent (10 Ranges): 0- 80 -160- 
400- 800µA, 8- 18- 200- 400mA, 8 -16A Decibels (12 
Ranges): -12 to +74 D.C. Sensitivity: 20,000 ohms per 
call or 10,000 alms per self (function of Seale multiplier 
twitch). Frequency Response: 20Hz to beyond 200kHz 

Accuracy: D.C. 3 %, A.C. 5% Test Leads: one red, sins 
black, each -48in long Multiplier Resistors: AU 1% carbon 
film. 

Recommended List Price £18.19.8: 9} GNS. Assembled Price 12 GES. 
We offer you fully tenailieed polyester /mylar and Standard Long Double Triple 
P.V.C. tapes of identical quality hi-Pb wide range Sin. 150ft. 2/3 Sin. 225ft. 2/9 Sin. 30001. 4/. 4in. 90010. 
recording characteristics as top grade tapes. Quality 4in. 300ft. 4/8 4in. 450ft. 5/8 4in. 600ft. 8/- fain. 1,800ft. 85 /- control manufacture. They are truly worth a few Sin. 600ft. 7/8 Sin. 900ft. 10/6 5m. 1,200ft. 15/- 51in. 2,400ft. 34/. more coppers than acetate. eubatsndard, jointed 5}ím 900ít. 10/8 55m. 1,200ft. 13/- 5 }in. 1,800ft. 19 /- 7in. 3,600ft. 44/- 
or cheap Importe. TRY ONE AND PROVE IT 7in. 1,200ft. 12/8 lin. 1,800ft. 18/6 7in. 2,4O0G. 27/- Quadruple 
YOURSELF. 3in. 800ft. 8/8 

Post ace 1/- reel. Post free lees 5% on three reels. Quality and Trade enquiries invited. NOTE. Large tape stooks at all branches. 

Stockists of Leak, Quad, Chapman, Goodman, Armstrong, Tripletone, Linear, Rodgers, Truvox, Ferrograph, Wharfedale, etc., etc. 

'ECHN /CAL 
TRADING 

All Mail Orders:- * ARUNDEL T(5e.ue 
en Street 

l. 
17 

32 
Q80 

* BRIGHTON 1,:t7,77'; Road 

* LONDON Tel. MlUSeum 2639 
t Road 

* PORTSMOUTH Tel 322034 
tton Road 

* SOUTHAMPTON 72 E2585ireet 

PERSONAL CALLERS Welcomed at 
all Branches where there are large 
Hi -Fi and component stocks at the 
keenest prices including: 
GARRARD 1025 Autochangers com- 
plete with GARRARD STEREO 
CARTRIDGE 71 GNS. 
MAGNETIC CARTRIDGES Goldring 
800M 7; GNS. 
Shriro AT33 £7.10.0 (Both listed over 
£10) 

11111111111111111 
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Aslrrìi! OHIO 
THE WORLD'S SMALLEST TWO 
WAVEBAND, 6 TRANSISTOR RADIO 
Music, news, sport, wherever you are, 
7 -day money back guarantee if you are not 
absolutely delighted with the results. 
Make no mistake, this is a real radio, not a 
toy or crystal set, Fully built and tested, 
ready for immediate use. NO EXTRAS. 
This minute radio will play anywhere -any- 
time, beach garden, park, home, office, 
school, etc. The super sensitive 6 transistor 
circuit is fully tuneable over both long and 
medium wavebands, with built -in ferrite 
rod aerial to provide excellent selection. 
The Orion operates from one tiny battery, either mercury or nickel cadium, for long life and economical running cost. The output is via a crystal -type personal ear -phone, giving extreme clarity, which prevents disturbing other people when used in public parks, open spaces, etc. The small size of the Orion allows it to be carried easily in the pocket or handbag, and it is also supplied with an attractive presentation case. Complete with earpiece, battery and carrying case. 
Specification: Waveband coverage; Medium 525kc /s to 1,605kc/s; Long 
150kc /s to 308kc/s. Sensitivity: 35mV /m max. Selectivity (at -30kc /s detun- ing) -10dB. Power consumption: 4mA max. Power source: I x 1.4V Mercury battery. Mallory type RM625 or equivalent. NOTE Mallory battery is not rechargeable. 
COMPLETE WITH EARPIECE ONLY 

RECHARGEABLE BATTERY 

CASE 21.48 POST 18p. 

Spare rechargeable battery 18p extra -post FREE with radio. 

BARGAIN PACKAGE 
COMPRISING -I ORION RADIO 

I RECHARGEABLE BATTERY AND 
BATTERY CHARGER 

EXC L US IVE TM5 

BATTERY CHARGER 

£2 Post 20p. 

MODEL TM -1 MINI TESTER 

The first of Lasky's new -look top value meters, the 
TM -1 is a really tiny pocket multimeter providing 
"big" meter accuracy and performance. Precision 
movement calibrated to -3 °ó of full scale. Click 
stop range selection switch. Beautifully designed 
and made impact resistant black case -with white 
and metallic red /green figuring . Ohms zero. 

DC /V: 0- 10 -50- 250 -1,000 at lKiOPV. 
AC /V: 0- 10 -50- 250 -1,000 at 1K ,OPV. 
DC CURRENT: 0 -1mA, t00mA. 
Resistance: 0- 150kO. Size 
Decibels: -1odB to 22dB. Only 
Complete with test leads, battery and instruc- 3, 
lions. x lain. 

LASKY'S PRICE £I.9S,PosT up 
MODEL TM -S SK OHMS /V POCKET MULTIMETER 

Another new look pocket multi -meter from Lasky's 
providing top quality and value. The "slimline" 
impact resistant case -size 4;inx2;ino táin, fitted with extra large 2 {in square meter. Read- ability is superior on all low ranges; making this an excellent instrument for servicing transistorised 
equipment, Recessed click stop selection switch. 
Ohms zero adjustment. Buff finish with crystal 
clear meter cover. 

DC /V: 3- 15-150 -300 -1,200 at 5K OPV. 
AC /V: 6- 30-300 -600 at 25K OPV. 
DC Current 0- 300µA, 0- 300mA. 
Resistance: 0- t0kf2, 0 -1MIt. 
Decibels: -10dB to 16dB. 
Complete with test leads, battery and instruc- 
tions. 

LASKY'S PRICE £2.95 PosT I3p 

THE BATTERY WE SUPPLY WITH THE ORION IS A RECHARGEABLE TYPE. BATTERY CHARGERS ARE AVAILABLE TO RECHARGE THE BAT- TERY AGAIN AND AGAIN. OPERATES ON HOME MAINS 200/240 VOLTS A.C. 
Battery life is approx. 10 hours. Charging time: 10 hours. A spare battery will enable you to keep your Orion constantly in use. 

LASKY'S PRICE 85p. POST FREE WITH RADIO 

FANTAVOX,TPC-2 
COMPACT CASSETTE RECORDER 
A Lasky's STAR BARGAIN, this beautifully 
made compact cassette recorder and play- 
back machine offers tremendous perfor- 
mance and value. Brief spec.: 6 transistor 
and I thermistor circuit, constant speed 
capstan drive system. AC bias recording. 
PM magnet erase. Skin. PM Dynamic 
speaker. Economical operation on 4 x 
I .5V (U2 type) batteries. Special features: 
Absolutely foolproof operation. Piano key controls. Powerful volume with recessed 
control. Handsome impact resistant cabinet 
finished in black and satin aluminium and ivory trim. Size 9 4-in. x 5sin. x 2gin. Jack 
sockets for remote control microphone, 
earpiece and external 6V battery pack (or 
AC adaptor). Complete with remote con- trol dynamic microphone, earpiece, re- 
movable carrying strap, and batteries. 
LASKY'S £ I6 50 Post COMPLETE WITH REMOTE PRICE L U 25p CONTROL DYNAMIC MICROPHONE EARPIECE CARRYING STRAP BATTERIES AND C60 CASSETTE 

BONICS ÁS57 
ELEGANT BUDGET PRICED BOOKSHELF SPEAKER SYSTEMS 
The AS57 is the compact Sonics space saver. This fine miniature high -fidelity speaker system will provide good quality sound anywhere in your home at remarkably low cost. Designed for use where space is at a premium, the AS57 system is ideal for the small apartment or isolated listening area. The specially designed, high efficiency Sin. x 7in. full range speaker has a frequency range 01 70- 18,000Hz with a peak handling capacity of 10 watts. Impedance: 8 ohms. Finished in walnut. Size 5 :'m. x 15gin. x 

Lasky's price £15 per PAIR Post 33p 

794 

MULLARD UNILEX MODULES 

Do -it- yourself stereo as featured in the 
SUNDAY TIMES 

With nothing more than simple tools and the parts described below, you can 
build your own stereo system with excellent tesults guaranteed. The heart 
of the system comprises our Mallard Unilex modules and a control unit. 
All the modules and the control unit are supplied to you fully built and only 
require connecting together. Screw terminals are and each module is housed 
In a tough plastic case, giving you complete freedom to use any of the recom- 
mended cabinets or your own design to suit your home. 
Control Unit. Fitted with Bass, Treble, Volume and balance s controls. A metal fascia panel is supplied and all wires are ready £3,25 fitted for connecting to the pre -amp. Size 9in x IOin. x lin. Plus tin. 
long control shafts. 
Pre -amplifier Module Type EP -9001. Input impedance: P/U 2.2M 
Tuner IM. Input Sens.: P/U 320mV, Tuner 140mV. Treble control £3. 10 
range-14dB to 14dB at 16KHz, .Bass control range -14dB to 14dß 
at 60Hz. Size: 4in. x 5in. x lin. 
Amplifier Module Type EP -9000. Output 4 watts per channel £5.00 to 12 ohms to 15 ohms or B ohms with series resistor. Frequency 
resp. (to 3dB at 50mW): 50Hz to 16KHz. Harmonic distortion less p, pair than 2% at typical listening level. Size: 30in. x 4in. x IOin. 
Power Sypply Module Type EP -9002. For use with control unit, 
EP -9001 and 2 x EP -9000. For 220 /250 volt AC mains. Size 50in. x £4.60 
30in x Sin. 

PACKAGE DEAL 
Two EP -9000 Modules £5.80 EP9002 Mod £4.60 EP -9001 
Module £3.10 Control Unit £3.25 Instruction Book 25p. 
TOTAL LIST PRICE £17.00 PACKAGE PRICE £14.95 post top. 
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sinclir-- Project 
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Project 60 is a range of modules which connect together to form a complete 
stereo amplifier. The modules are: I. Z -30 high gain power amp. 2. Stereo-60 
pre -amp. control unit. 3. The PZ -5 unstabilised and PZ -6 stabilised power 
supplies. A complete system comprises two Z -30's, one Stereo -60 and a 
PZ -5 or PZ -6. 
STEREO 60 SPECIFICATION 
Input sensitivities: Radio up to 3mV. Magnetic Pick -up 3mV: correct to R.I.A.A. 
curvet 1dB; 20 to 25,000Hz. Ceramic Pick -up to 3mV: 
Auxiliary up to 3mV Output: 1 volt Signal to 
noise better than 70d13 Front panel: brushed í8e95 Post 18p aluminium with black knobs and controls Size: 
8 }x1} x 41n. 
Z -30 SPECIFICATION 

Power output: 15 w. R.M.S. into 8 ohms using a 35 volt supply Frequency 
response: 30 to 300.000Hz t 1dB Distortion: 0.02%0 Signal to noise: better 
than 70dB Input sensitivity: 250mV into 100 K ohms Loudspeaker Imp: 
3 to 15 ohms Power requirements: from 8 to 35V 
DC(The Z30 will operate from batteries if required)- f4.25 Post 185 Size: 3 }x 21- x 'fin. 

30V unstabilised-sufficient to drive two 
pz5 Z -30's and a Stereo 60 for domestic í4e50 Post 135 applications. 

35V stabilised -ideal for driving two PZ6 Z -30's and a Stereo 60 for low efficiency £7.50 .50 Post 13p speakers. 
PACKAGE PRICE For Stereo 

one PZ 5 f 1,9.25 Post 50p 

FANTAVOX 500 WATTS 
This outstanding amplifier in- 
corporates all features of an 
expensive unit but at a really 
budget price. Separate tone and 
volume controls are provided 
with on/off, and phono /tuner 
switches. A pilot light on the 
front panel indicates the unit is on. 
Attractive walnut grained metal 
cabinet with champagne satin 
aluminium front panel. This 
amplifier would be a proud addition to any budget stereo system. Brief Sped 

Freq. Response:40- 20,000Hz Output Impedance: 4 -16 ohms Sensitivi- 
ty Phono /Tuner 250mV. 

LASKY'S PRICE £11.50 Post 25p 

FANTAVOX 500 PACKAGE 
Garrard 

a 
SL55 

Stereo Amplifier £11.50 
Garrard SL55 Autochanger with plinth and 

cover £18.64 
TTC 120065 Stereo Cartridge 11.25 
Two Harrow Bookshelf Speakers 111.95 TOTAL LIST PRICE 143.34 Post £1.25 

MIDLAND 10-406 AM /AIRCRAFT RADIO 
The first pocket size receiver of its type 
allowing you to tune -in to the entire air 
communications band covered by 108.137 
MHz in addition to full AM medium wave, 
Intermediate frequencies: AM 455 KHz 
VHF 10.7 me /s. Output power; 200mV 2 1-in 
P.D. 8 ohm speaker. A built in ferrite rod 
aerial is provided or AM reception. The 
10 -406 is finished in blue with chrome trim, 
chrome telescopic antenna. Size: 63 x 31 x 

Complete with batteries, magnetic earphone, instructions and circuit 
dace. 

LASKY'S PRICE £8.35 Pest 13e 

McDONALD 
McDONALD PROFESSIONAL SERIES FOUR- 

MP60 
High- precision 
law -mass fully 
counterbalanced 
pick -up arm, heavy 
balanced turntable, 
simple to operate 
controls, viscous 
cueing device, 
slide -in cartridge 
carrier, four pole 
motor. 

LASKY'S PRICE 

SPEED SINGLE PLAY UNIT 

£11.50 post 35p 

pcompleante 
with 

£15.00 linth d rover v 
610 AUTOMATIC TURNTABLE 

Post 40p 

Same specifications as the MP60 but with synchronous four pole motor and full automatic change facilities. 
LASKY'S PRICE £13.95 Post 35p 
WITH PLINTH AND COVER £17.75 POST 40p 

510 AUTOMATIC TURNTABLE 
Counterbalanced pick -up arm, pressed steel turntable, bias compensator, viscous curing and synchronous four pole motor. 
LASKY'S PRICE £11.75 POST 35p 
WITH PLINTH AND COVER £15.50 POST 40p 

310 AUTOMATIC TURNTABLE 
Low -mass square sectron pick -up arm, cue and pause lever, visual stylus pressure indicator, slide -in cartridge carrier, four pole motor. 
LASKY'S PRICE £9.95 POST 35p 
WITH PLINTH AND COVER £13.75 POST 40p 

BSR McDONALD PACKAGE 1 
McDonald MP60 4 speed Single Piayer 115.00 
AD76K Magnetic Cartridg with diamond stylus 14.50 
BSR Afromosia Plinth with black mounting board £4,44 BS Smoked Perspex Dust Cover E3.í7 
Total list price £27.11 

LASKY'S PRICE £23.95 POST 40p 
ADD E5.00 if Micro M21001E Magnetic Cartridge is preferred 
ADD 16.00 if Shure M44/5 Magnetic Cartridge is preferred 

BSR McDONALD PACKAGE 2 
BSR McDONALD 510 4 Speed Autochange £16.03 
AUDIO DEVELOPMENT AD76K Magnetic Cartridge £4.50 
BSR Afromosia Plinth with black mounting board £4.44 
BSR Smoked Perspex Dust Cover £3.17 
Recommended retail price £28.14 

LASKY'S PRICE £23.25 POST 40p 
ADD £5.50 if Micro M- 21001E is preferred 
ADO E6.50 if Shure 1444/5 is preferred 

NOW AVAILABLE LASKY'S EXCLUSIVE 
LASKY- McDONALO 
plinth and cover 
available separately at £4. 4.75 POST 25p 

OUT NOW 
LASKY'S NEW 1971 

AUDIO -TRONICS 
CATALOGUE 

See page 876 for further details' 

=ua.sI 3r' +a.Cl1 Za m3a.eciL 
- 207 EDGWARE ROAD, LONDON, W.2. Tel: 01 -723 3271 HIGH FIDELITY AUDIO. CENTRES 

33 TOTTENHAM CT.RD, LONDON, W1P ORB. Tel: 01. 636 2605 42 -45 TOTTENHAM CT. RD, LONDON, WW 9RD: Tel; 01-5802573. 
Open ail day. ga.m. -6 p.m. MoedaytoSaturday Openplid ay; O a.m.S p.m: Monday to Saturday 

109 FLEET STREET, LONDON, E.C:4. Te1:0I -353 5812 
152/3 FLEET STREET, LONDON, E.C.4 Tel 01- 353 2833 
Op. all day Thursday, earl closing 1 p.m. Saturday - - - - - 

ALL MAIL ORDERS AND CORRESPONDENCE TO 3 -15 CAVELL STREET, TOWER HAMLETS, LONDON, El 281 Tel: 01- 790 4821- 
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TECHNICAL 
TRAINING 

in radio television 
and electronics 

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

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

C. & G. Telecommunication Techns'. Certs. 
C. & G. Electronic Servicing 
R. T .E.B. Radio /T.V. Servicing Certificate 
Radio Amateurs' Examination 
Radio operator Certs 
General Certificate of Education, etc.. 

Now available Colour T.V. Servicing 
Examination Students coached until successful 

N EWSELF -BUILD RADIO COURSES 

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

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

1 

INTERNATIONAL 

CORRESPONDENCE SCHOOLS 

EST. 1891 

Dept. 171, trstertext House, Stewart% Road, London, S.W.8. 

Please send me the ICS prospectus -free and without obligation 

(state Subiect or Exam) 

NAME 
(BLOCK CAPITALS PLEASE) 

ADDRESS 

AGE OCCUPATION 2/71 

*If 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
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A COMPLETE STEREO SYSTEM 
FOR ONLY 

36 GNS. 

- _ 
THE APPOLLO 100% MADE IN ENGLAND 

This modern compact unit has been specially designed to give the maximum 
stereo performance in your home. 
Slenderly designed, the unit employs the latest Garrard 2025TC record deck 
which enable& you to play your records manually or allow the machine to 
auto -change up to eight records automatically. The Garrard record deck is 
fitted with a cue and pause control which allows you to manoeuvre the arm 
of the deck to any chosen track of your record. Also used is a locking device 
to prevent the arm from moving whilst unit Is in transit. 
The amplifier used In this unit will give a true 5 watts (R.M.S.) per channel 
with maximum performance of bass and treble. The controls are of a simple 
nature and allow you to adjust the balance of sound through each speaker, 
also the volume required, bass and treble. 
The two speaker systems supplied with thisunit audio are designed to nive 
the best possible sound reproduction, the twin cone base unit will give a 

good bass response and the parasitic tweeter employed will clarify the high 
notes in your listening pleasure. 
Finished In teak, this Hi -Fi compact unit will blend into any modern home 
and give you hours of listening pleasure in true stereo. 12 months guaranteed 
SPECIFICATION. Deck: Garrard 2025TC. Cartridge: Garrard G.C. 536 

with sapphire stylus. Output: 5 watts (R.M.S.) per channel. Frequency: 
40 Hz to 20,000 Hz. Speakers: Apollo 66 Three -way general purpose 15 -16 
ohms. 6 Twin cone base unit; 21" Parasitic Tweeter; L C Crossover; Suitable 
acoustic padding. Finish: Polished teak plinth and speaker cabinets; 
Charcoal tinted Perspex cover; Unit finished silver and black. Size: Unit 
14 ;" x 125" x 74 ; Speakers 14k" x 8" X 6l ". 

AUDIO SUPPLIES LTD. 
Callers -50 STAMFORD HILL, LONDON. NI6 

TEL: UI-806 3611 
Callers very welcome. Money with order please. Sorry no C.O.D. 

Open Mon. -Sat. 9 a.m. -6 p.m. 

for fast, easy 
reliable soldering 
Contains 5 cores of non- corrosive 
flux, instantly cleaning heavily 
oxidised surfaces. No extra flux 
required. 

SAVBIT ALLOY 
ALSO REDUCES 
COPPER BIT WEAR. 
Ecomically packed for 

general electrical 
and electronic 
soldering. 75ft. 
18 gauge on 
plastic reel. 
Recommended 
retail price 75Q. 

A RANGE OF 
SOLDERS IN HANDY 
DISPENSERS. 

REF. ALLOY 5WG 

4A 60/40 18 tóp * 
Size5 

(dl Savbit 18 16p * ustra- 
ted) 
15 60/40 22 1017* 

*Recommended Price 

THIN GAUGE 
SOLDER, 
ESSENTIAL FOR 
soldering small components 
and thin wires. High tin 

content, low 
melting point, 
60/40 alloy,170ft. 
22 gauge on 

`Se plastic reel. 
Recommended 
retail price ?p 

r 

INVALUABLE FOR STRIPPING 
FLEX, THE NEW AUTOMATIC 
OPENING BIB WIRE STRIPPER 
AND CUTTER, easily 

adjustable for all 
standard 
diameters. Plastic 
covered handles 
can also be used 
as wire cutter. 
Recommended 
retail price SOP 

From Electrical and Hardware shops. If unobtainable, write to: e* Multicore Solders Ltd., Hemel Hempstead, Herts. 
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PRICES SLASHED 
GARRARD SP25 Mk. 111 £111510 

4111111111ENF 

SEE BELOW FOR THE GREATEST 
GOLDRING GB50 £4/1510 HI -Fl DISCOUNTS. 

TURNTABLES (P. p., 10/ -, Great Britain) 
GARRARD 2025TC with Sonotone 

9TAHC dia. Cart. £9 /15/0 
GARRARD 3000 with 50W. 9TAHC 

dia. Cart. . £9/17/6 
GARRARD A70 Mk, ll, less Cart. £1111916 
GARRARD SP25 Mk. III, less Cart. £11/5/0 
GARRARD SL65B, less Cart, .. £13/1916 
GARRARD AP76, less Cart. .. £20119/6 
GARRARD SL72B, less Cart. .. £24119/6 
GARRARD SL75B, less Cart. .. £25/19/6 
GARRARD SL95B, less Cart. .. £35/10/0 

STEREO AMPLIFIERS (P.p., 12;6, Great 
Britain) 

H.L.5A707 with scratch filter. 
7 Watts per Channel R.M.S. £19/19/6 
TELETON SAQ203E £19/10/0 
TELETON GA101 .. .. £23/17/6 
TELETON SAQ5015 £39/17/6 
TELETON SAQ205E £20/0/0 
EUROPHON 5 -I-5 .. .. .. £18 /0 /0 

ALSO AVAILABLE TRIO, ARENA, B & O, 
WHARFEDALE, LEAK, ETC. 

TUNERS (P.P., 10/ -, Great Britain) 
TELETON GT101 
TELETON STQ201X 
TELETON STQ204X 
PHILIPS RH691 
PHILIPS RH690 

., £32/19/6 

.. £28/0/0 

.. £39/10/0 

.. £66/0/0 

.. £31/19/6 

TUNER -AMPLIFIERS (P.p., 12/6) 
TELETON MX990 . . £49/10/0 
TELETON R8000 WITH SPEAKERS £48/0/0 
TELETON TFS50 £55/0/0 
TELETON CR /10T WITH SPEAKERS £29/0/0 
TELETON R4200 ., £34/19/6 
TELETON F2000 .. £31/10/0 
TELETON 7ATI £84/0/0 
TELETON R4300 .. £42/0/0 
TELETON F2300 .. £42/0/0 
PHILIPS RH781 £54/17/6 
WHARFEDALE 100.1 £105/0/0 
TELETON CR55 .. £93/0/0 
TELETON COATI £108/0/0 
TELETON 7AT20 £78/19/6 
A.M.C. 7500 7 x 7 V.H.F. £39/0/0 
MIDLAND 19.542 AM-FM- FM /MPX £34/0/0 

STEREO HEADPHONES (P.p., 5/ -) 
TELETON 301P -. .. .. £3/10/0 
BINATONE .. .. £2112/6 

SUPERB PLINTHS and COVERS Q9 /s COMPLETE 
(as in picture) QQ V (P.p., 10/- G.B. only) 

For the B.S.R. Mcdonald Range and Garrard. Please state which model plinth 
is for, 
Suitable for AT60, SP25, 3000, 2500, 3500, etc. Superbly Finished Plinth, 
Ready cut for use. Complete with Tinted Perspex Cover. 
This Unit is finished in Teak Polish and will blend in any modern home. 

CREDIT Facilities available for personal callers with up to 2 years 
for repayment. 

FULL RANGE OF KOSS 
NOW IN STOCK. 

CARTRIDGES (P.p., 2 /6) 

GOLDRING G850 ,. .. 
GOLDRING G800 .. 
GOLDRING GBOO(E 
GOLDRING G800 Super E 

SHURE ALSO AVAILABLE. 
ALSO SONOTONE 9TAHC, 4T /- 
SCOOP BUY BY AUDIO SUPPLY 
OF THE SMC -101 AND THE MCI -5 CART- 
RIDGES. FULL SPECIFICATIONS BELOW. 
SMC -tot 
MOVING MAGNET STEREO CARTRIDGE 
*FEATURES 
Excellent Vibration System 
The cant/ -lever made from a Ultra -hard light alloy most 
carefully selected performs quite well with a high 
compliance and no distortion, lightening the system of 
vibration. 
Precise Construction 
The high precise assembly of 4 coils and 4 pole- pieces 
results in an excellent channel balance and channel 
separation. S/N ratio is also best with the super malloy 
shield. 
Easy Needle interchangeability 
With an interchangeable system of plug -in knob. it Is 
quite easy to interchange the whole vibration system as 
well as the stylus. 
*SPECIFICATIONS 
Frequency response:_20- 20,000Hz 
Output voltage: 5mV at 1,000Hz 5cm /s 
Channel balance: í10B at 1.000Hz 
Channel separation: better than 25dB at 1,000Hz 
Impedance: 2,500 ohms at 1,000Hz 
D.C. resistance: 600 ohms 
Load resistance: 50 -100K ohms 
Compliance: 8 x 10-4cm /dyne 
Tracking pressure: 3-5 grams 
Stylus: 0.7 mil diamond 
Cartridge weight: 9 grams 
Mounting: #° or 12.7 mm 
PRICE ONLY 65/- P.p., 2/6. 

, £4/1510 
£6/19/6 

-. £11/10/0 
.. £16/10/0 

MCI-5 
HIGH FIDELITY STEREO MOVING MAGNET 
CARTRIDGE 
*FEATURES 
*Ultra -hard light alloy canti -lever Widest range of 

Hi -FI 
*High precise assembly High balance 

and no 
distortion 

*interchangeable needle of vertical tracking angle 15° 
plug -in knob system 

*SPECIFICATIONS 
Frequency response: 15- 20,000Hz 
Output voltage: 5mV at 1,000Hz 5cm's 
Channel balance: ±1dB at 1,000Hz 
Channel separation: better than 25dB /1,000Hz 
Impedance: 2,200 ohms at 1,000Hz 
D.C. resistance: 580 ohms 
Load resistance: 50 -100K ohms 
Compliance: 8 x 10 -s cm /dyne 
Tracking pressure: 3-5 grams 
Tracking angle: 15° 
Stylus: 0.7 mil diamond 
Cartridge weight: 6.5 grams 
Mounting: }" or 12.7mm 

PRICE ONLY £6/0/0 P.p., 2/6. 

FULL RANGE OF MICROPHONES 
AND PICKUP ARMS IN STOCK. 

WHY PAY MORE 

APOLLO 3 -WAY SPEAKER SYSTEMS 
The Systems are housed in handsome 
Slim -Line Cabinets of Modern Design, 
finished in Polished Teak with Padded Front 
Panel covered in I.C.I. Vynair Grille. 

The APOLLO 3 -WAY SPEAKER SYS- 
TEMS are designed and built on the Infinite 
Baffle Principle and are completely Airtight 
and fully padded to damp out any Pane! 
Resonance. Polished on all sides they can 
be used either vertically or horizontally and 
are ideal for Shelf or Wall Mounting. 
Below are just a few from the APOLLO 
comprehensive range starting with: 

THE APOLLO -10 3 -WAY SPEAKER SYS- 
TEM employs a specially designed 10in. 
Bass Unit which has a high efficiency 
Anisotropic Ferrite Magnet and two 4i n. 
Treble Units and L.C. Crossover Network. 
Specification : Impedance 4 -8 ohms 
(15 -16 ohms to order). Power Handling 
10 Watts R.M.S. (20 Watts peak). Fre- 
quency Range 50 Hz. to 18,000 Hz. Size, 
21 x 11# x 9fin, Finish, Polished Teak, 

OUR PRICE f 1 119 6 (p.p. 12/6) 

APOLLO -7 3 -WAY SPEAKER SYSTEM 
As above but 7 Watts R.M.S. (14 Watts 
peak). Size, 20 x 12 x 8 in. £8/17/6 (P.p., 10/-) 

APOLLO-5 3 -WAY SPEAKER SYSTEM 
As above but 5 Watts R.M.S. (10 Watts 
peak). Size, 141 x 8 x 6 in. PRICE £5/19/6 
(P.p., 7/6) 

NEW Mkll 
LEAK SANDWICH SPEAKERS 

Size, 26 x 15 x 12 in. Walnut Cabinet. 
8 ohms. 35 Watt handling. 
LIST PRICE £45/10/0 OUR PRICE £32/0/0 
(P.p., £1) 

Now available the superb RIGONDA 
SYMPHONY DELUXE 7 waveband stereo - 
gram which includes VHF and 4 Short 
bands. Incorporates a single playing deck 
and auto cueing device. Sizes: Radiogram 
43t x 13f x 23in. Speakers 14# x 8# x 39in. 
Guaranteed Unbeatable value at only £84/0/0. 

Send for illustrated brochures. 

Also see the opposite page for our fantastic 
value for money Apollo Unit Audio Hi -Fi 
System. Only 36 gns. complete. 

Send Postal Orders, Money Order, Cheques, etc., to 

AUDIO SUPPLIES LTD. 
50 STAMFORD HILL, LONDON N.16. Personal Callers please note cheques only 
9.30 a.m. to 6 p.m., Mondays to Wednesdays accepted on presentation of Bank Card. 9 9.30 a.m. to 8 p.m., Fridays (not Barclay Card) 
EASY TO FIND -50 yards from (B.R.) Stoke Newington Station. 149, 247, 76 and 243 Buses pass our door Personal Callers very welcome. S.A.E. PLEASE WITH ALL CORRESPONDENCE. 

DEPT. P.W. 

Telephone 01- 8063611 
.30 a.m. to 1 p.m., Thursdays 

9 a.m. to 6 p.m., Saturdays 

We have our own Car Park 
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Fully guaranteed 
Individually packed 

VALVES 
OY31 7/- ECH200 12/8 
DAM; 7/9 ECL80 9/- 
DF06 7/6 ECL82 818 

DB98 8/8 ECL83 10/6 

DL92 8/8 
ECL86 8!- 

21,94 8/- EF38 3/8 
DL96 8/8 EF37A 9/- 
DM70 6/- 

Eno 8/- 

19171 7/6 EF40 10/- 
DY86 6/- EF41 12/6 

DY87 8/6 EF80 6/- 
DY802 9/9 

EF83 9/7 
EF86 

E88CC/01 6/8 
271- EF86 6/8 

E180CC EF89 5/8 
EF91 8/- E18103 91- 

E18200 $g/- EF92 7/6 

EABC80 8/8 
EF95 6/- 

EAF42 10/- EF383 6/6 
E g/- EF184 7/- 

B91 
EB033 10/- EFL200 16/8 

EBC41 10/6 
EL34 10/6 

EBC81 e/8 EL41 11/8 

EBF80 7/8 
EL42 10/8 

EBF83 7/6 EL84 4/9 

E2089 5/- EL86 7/8 
E0081 4/- EL86 . 

E(1L82 8/9 
11.,60 8/- 

ECCBS 8/- 
EL9b 7/- 

E0084 6/- ELb00 17/- 

113C85 121- 
EM31 

E0086 7/6 E1480 8/- 
EC088 7(- 

Emu 7/- 
ECC189 9/9 

E6,67 11/` 
ECF80 g/g EY61 61- 

E0082 6/6 
EY81 71- 

ECF83 15/6 EY88 7/- 
E00801 12/6 

Elm 8/ 

100802 12/8 
EZ41 618 

MORN 11j- Eno 6/- 
101142 18/- E281 6/8 
ECH81 6/9 GZ34 10/6 
ECH83 18/- RT66 82l- 
E0884 7/8 KT88 85/- 

N78 26/- 
OA2 81- 
022 O/- 
0.4113080 7/6 
PC97 8/- 
PC900 9/8 
P0084 7/8 
PC089 9/- 
00C189 11/- 
PCE800 15/- 
PCF80 6/- 
PCF82 6/9 
PCF84 9/3 
PCF86 11/8 

PC F201 15%6 
PCFF 801 9/9 
PCF802 9/9 
PCF805 14/6 
PCF806 18/- 
10F808 14/8 
PCH200 14/- 
PCIAI 9/0 
PCL82 7/8 
PCL83 18/- 
PCL84 8/6 
PCL85 8/6 
PCL86 8/6 
PFL200 11/6 
PL36 10/9 
PL81 10/- rim S/- 
PL83 8/8 
PL84 71- 
PL504 18/9 
PL509 80/- 
P%4 141- 
P3:25 40/- 
PY33 18/- 
PY80 7/- 
PY81 6/8 
PY82 6/6 
PY83 7/- 
PY88 7/6 

TRANSISTORS, ZENER DIODES etc. 
vao 
0A10 6/- 
0470 8/- 
0A71 8/- 
0679 1/9 
OAS/ 1/6 
0A200 1/9 
0A202 2/- 
0A210 5/- 
OA211 7/6 
0A1200 11/- 
0A1201 10/- 
OAZ202 to 
0AZ206 8/6 
OAZ207 9/8 
OAZ208 to 
oAZ218 8/8 
OAZ228 to 
018225 10/- 
0016 8/6 
0022 8/6 
OM- 7/6 
0026 5/- 
0028 12/8 
0029 12/6 

Y)ß 0086 10 /- 00101 9/6 F100 12/6 1.1118 6/6 0183/05 6/- 
0088 818 00208 10 /- 31R5 6/6 AF127 3/8 01183/20 7/6 
0044 4/- 1121 3/6 33(128 17/6 A1139 7/6 CR83/30 8/6 
0045 2/6 IN21B 5/- 31139 85/- 1.0178 9/6 011825 /025 
0070 2/6 2125 12 /- 30140 10/6 AFY19 02 /6 15/- 618áT 718 12Q7GT 618 967 ß/- 
0L71 8l- 13(43 2/- 31154 19/- 1.8126 6)e 0183J40 10/- 6125 141- 12807 7/- 991 8/- 
0073 6/- IN702- 7257'/3 6Fß5 29/- BAW19 5/6 GET116 91- 

9/- 1487 lb /- 1822 17/- 
6025 Il /- 2051 10/- 

0075 4/8 117461. 121160 14/9 20107 8/- GET116 10 /- 19ÁQ6 7/9 5933 22/6 
0076 6/- aeries 1001 8!- BC108 8!- SD918 5/3 6817 7/- 19G8 701- 6057 SO /- 
0081 51- I3(821Á 211- 28303 10% 20172 8/8 ßD928 6/8 621.701 818 1906 80/- 6080 710 
0081D 4/- I1823A 26 /- 40362 18 /- BFY61 4/6 91)948 6/6 6807 18 /- 19114 86/- 6064 7/- 
0081DM 44- IZMTO 7/- 40594 27/6 20162 4/6 81)988 9/3 680701 8/- 2014 17/- 6085 18/- 
0082 5/- Marne 8/9 40695 27/6 B805 7/6 V4051. 7/9 8807 6/- 25L601 7/8 6080 

27/6 0082DM 81- IZT5 13/8 40636 29/- B81 9/- Z Range 6857 7/6 80016 161- 6146 28/- 
0082 4/8 IMO 12/9 40668 27/- B82 9/3 Mener diodes 63370T 6/8 80017 16/- 8020 86j- 
008SB 8/- 2/3277 10/- 40669 29/- ßF187 10/- 8/8 ea 6817 7/- 30018 15/- 8001 8/- 
0084 61- 23(918 7/6 AC126 4/8 B11100 88/- ZIA range 68L7GT 8/6 8005 18/9 9002 4/6 
00122 10/- 23(1306 61- AC127 4/8 BYZ13 4/- 7/6 ea. 683(7áT 7/- SOFLI 151- 9003 14/- 
00189 6/- 201307 6)- AC128 6/- BYZ16 12/6 ZSB range 68Q7 7/9 80FL12 18/0 8004 2/6 
0C140 7/8 2N3058 6/- AC176 b/- CR81/10 6/- 5/- es. 68Q7GT 719 30FLI3 9/3 9006 3/6 
OC170 6/- 2213054 10 /- ACY28 4/- CR81/20 7/6 ZL range 616G 6/6 301L14 15/8 

C R Tubs, 
00171 8/- 2N3055 15 /- AD149 11/- CR91/30 8/8 5/- ea. 6V6GT 6/8 80L15 171- VCR91 80/- 
00172 7/6 213780 55/- 1.D161 7/- 0181/35 8/8 18 range 6 %4 4/9 SOL17 18/- V016178 
00200 7/6 2163731 b6 /- AD182 7/- 0181/40 9/6 7/6 ea. 8 %6G b)- 38119 18 /- ß10/- 
U801 80/- ÚY85 5/9 3V4 8/- 6AQ5 61- 608 4/- 616áT 516 80019 14/- V0ß5170 

6/- 616G 11/- SOPLl 18/- 

UâAF 2 10/6 Vß15Ó /30 6/- 5B/25515 86/- ßA98 W 6/- BCL6 lg(a 6.30Lß 14/- ß00L13 IS /- 6107 126/7 
ÚB041 9/6 Z759 / 35 /- 5R4GY 10/6 6Á87G 16/- 6D6 8/_ 6Z4 5/- 30PL14 17/- 88D 180/ - 
IIBF60 7/- Z800Ú 29 /- 5Ú4G 5/6 6ÁT6 4/6 6BÁ8 11 /- 787 7/- 36LBGT 9/e gß5 180/ - 
UBF89 7/- 180117 28 /- 5V4G 7/6 6AU8 5/- 8EU7 7/- 706 14/6 35W4 5/- ß8L 1ß01- 
120085 8/- 1803A 25/- 5B4á 7/- 61%4 .8/- 6123 16/- 7H7 518 

35Z4T 7f_ Photo ,Payes 

UCH42 18/6 IL4 
T 12/- 

88 ÖE4GT 12/- 687 
5áT 16(6 8FR01 20/- 7Y4 12/- 6005 7/- 9ß1A 

6 

82/6 
IICH81 6/- Iß5 6/- 5Z4 14/- 6Bß7 8/- 6J4WA 14//- 91)6 7/6 500D6á 80/- 

60970 Eá0 /- 
11E2 80/- 50E115 19)- 

UCL83 12/- Iß6 4(8 6ÁC7 2/- ß2E6 5/- 0350E 5/- 12ÁT6 4/6 75 6(e CV1081100/- 
IIF41 101- IT4 81- 6ÁH6 11(8 62018G 11 /- 836 Si 12ÁT7 4/- 76 6/- C12239 620 
11080 7/8 IR2A 7/6 OAKS 5/- 6136 8/6 637G b/- 12ÁU7 6/9 78 6/- 379 /7D 760/- 12ÁV6 6/6 80 

ÚL41 1219 SA4B 4%9 6ÁL5 2j9 6E17Á 16/- 6K6GT g/_ 12A 17 516 SOS 60h 1906 618 
ÚL84 8/- ID6 8/- 6AL5W 7/- OBW6 18 /- 617 8/8 12BÁ6 6/- 805 180 /- K308 116 
Trim 7/- 3Q4 7/6 61.346 8/- 6BW7 18/- 6170 2/- 1ß2E6 6/- 807 - 

9/- Kß37 318 
11191 14/- ÚY41 6)8 384 8/9 6ÁN8 10j- BC4 6)9 6ßßG 4/- 12BH7 8/8 813 76/- MENSA 701 - 
14ANY OTHERS IN STOCK minds Cathode Ray Tubas and Special Vahes, U.K. Orders 

1108 5/8 ß32A 15/- WL417A 801- 1ßB1 17/- SBBA lb)- 
ap to 10 / -, 1 1-: 10¡ -bal 2 -; ore: 31, 2/- per 31; over 62 post tree. C.O.D. 4/- extra 1215 10/- 954 4/e ßJ /92 

- 
INTEGRATED CIRCUITS -MANY OTHERS IN STOCK 12170T 6/9 955 41 

RCA. CA 3005 wide band R.F. Amp!. 300mW diss 271- 1288áT 7/6 956 2/- 

53023/922/E 

022 316 

CA 3012 wide band ampl. l5OwW diss . 8 ALL OVERSEAS ENQUIRIES AND ORDERS 
CA 3020 Audio power amp'. .. .. .. .. 
CA 3036 Audio pre -ampi. . 

.. 19/- Colomor (Electronics) Ltd. 
STC. MIC 93018 Digital dual 4 imput gates .. 55/- 
MIC 709 -1C Linear operational ampi. .. .. 190 /- 170 GOLDHAWK ROAD. LONDON Wit 
?MC 9005D Highspeed flip -flop 541- Tel: 01- 7430899 
General Electric PA 230 22/6; PA 234 20/ -; PA 237 37/6 Open 9- 12.30. 1.30-5.30 p.m. Thursday 9-1 p.m. 
Mullard TAA 300 38/6; TAA 320 111 

PY800 10/6 
PY801 10/6 
QQV08.10251- 

QQ VOO-40 
86/- 

QI/V06-40A 
100/- 

R19 17/6 
8TV280/40 

80/- 
OTV280/80 

180!- 
TT21 61/- 
1725 14/6 
1196 
027 18/ 

C010M ALL valves 
guaranteed 

brand 

20/4100. AER ALS each consisting of ten aft fin. dia. 
tubular screw -in sections. 1ft. (6- section whip aerial 
with adaptor to fit the lin rod, insulated base, stay 
plate 

bsolutely[ brand new nd comple a ready tohammer, rect. 
In canvas bag 34. P. d4 P. 10 -. 
METERS Full List of our very large 

stock of meters on request. 

RSGB BOOKS FOR YOU 

RSGB AMATEUR RADIO CALL BOOK 
1971 edition now available 

Includes details of new callsigns issued by MPT up to 
31 August 1970, and more than 2,100 changes of address 
compared with the 1970 edition. 128 pages, including 14 

pages of valuable supplementary information. 
10s post paid 

AMATEUR RADIO TECHNIQUES 
By Pat Hawker, G3VA 

Now in its third edition. A source of many useful circuits 
and aerials incorporating the latest amateur techniques. 
Contains 208 pages and nearly 500 diagrams. 

22s post paid 

A GUIDE TO AMATEUR RADIO 
By Pat Hawker, G3VA 

Fourteenth edition. 100 pages. 
The new edition of this indispensable aid to all who 
want to know more about amateur radio. Designed to 
assist the newcomer to this unique hobby. 
Revised and expanded. 8s 10d post paid 

These are three of a complete range of technical publications, 
log books and maps, all obtainable from : 

RADIO SOCIETY of GREAT BRITAIN 
35 DOUGHTY STREET, LONDON, WC1N 2AE 
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BAKER hin. REGENT 
An inexpensive unit for the beginner in 
high fidelity and for general purposes. May 
he used to advantage with any Radio, 
Amplifier or Television receiver. 
Maximum Power IS watts 
Bass Resonance 45 c.o.s. 
Flux Density 12, 000 gauss 
Voice Coil impedance 

3 or 8 or IS ohm models 
Useful response 

45- 13,000 c.p.s. POST 
Nett weight S lbs. FREE ' 

GUITAR MODEL "GROUP 25" 25 watt 
rating E7 
Latest catalogue 1/- with enclosure plans. 

7 

Baker Reproducers Ltd 
Bensham Manor Road Passage, Thornton Heath, Surrey. 01.684.1665 

When in LUTON, BEDS, you must visit the , . 

SELF-SERVICE RADIO. COMPONENTS SHOP 

Serve yourself from a selection of 1,200 boxes 
of Manufacturer's surplus stocks and save money. 

9 a.m. to 5.30 p.m. every day. 

Closed all day Wednesday. 

SURPLECTRONICS 
216 LEAGRAVE ROAD, LUTON, BEDS 
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TYPE 13A DOUBLE BEAM 
OSCILLOSCOPES 

An excellent general pur- 
pose D/B oscilloscope. 
T.B. 2 cps -750 Kc /s. 
Bandwidth 5.5 Mc /s. 
Sensitivity 33mV /CM. 
Operating voltage 0 /110/ 
200 /250V. A.C. Supplied 
in excellent working con- 
dition. £22.10.0. 
Carriage 30/ -. 

AVO CT471A MULTIMETER 
Battery operated, fully transistorised. 
Sensitivity 100mS2 /v. 
Measures AC /DC Voltages 12mV to 7200v. 
AC /DC Current 12uA to 1.2 Amp. 
Resistance 12 ohm to 120 mt2 
HF, VHF, UHF Voltage with multiplier 
4v to 400v up to 50 Mete, 40m V to 4v up to 
1,000 Mc /s. 
Offered in perfect condition. 
£55 each. Carr. 10/- 

CRYSTAL CALIBRATORS NO. IO 

Small portable 
crystal controlled 
wavemeter. Size 
7 x 72 X 4in. 
Frequency range 
500 Kc /s -10 Me /s 
(up to 30 Mc /s on 
harmonics). 
Calibrated dial. 
Power require- 
ments 300V. D.C. 
15mA and 12V 
D.C. 0.3A. 

Excellent condition. 89/6. Carr. 7/6. 

CLASS D WAVEMETERS 
A crystal controlled hetero- 
dyne frequency meter 
covering 1.7-8 Mc /s. 
Operation on 6 volts D.C. 
Ideal for amateur use. 
Available in good used con- 
dition. £5.19.6. Carr. 7/6. 
Or brand new. £7.19.6. 
Carr. 7/6. 

B,C. 221 FREQUENCY METERS 
latest release 125 KHz -20 MHz. Excellent 
condition. Fully tested and checked and 
complete with calibrator charts. 
£27.10.0 each. Carr. 10/- 

AM/FM SIGNAL GENERS 
Oscillator No. 
2. A high quality 
precision instru- 
ment made for the 
ministry by Airmec. 
Frequency coverage 
20 -80 Mc /s. AM 
(,W /FM. Incor- 

porates precision dial, level meter, precision 
attenuator 14V- 100mV. Operation from 12 
volt D.C. or 0/110/200/250 volt A.C. Size 
12 X 82 x 9in. Supplied in brand new con- 
dition complete with all connectors Slily 
tested. £45. Carr. 20/ -. 

AVO CT.38 ELECTRONIC 
MULTIMETERS 

High quality 97 
a 

ge instrument which 
measures A.C. and D.C. Voltage. Current, 
Resistance and Power Output Ranges D.C. 
volts 250mV- 10,000v. (10 meg S2 -11 Omeg Sd 

input). D.C. current 10µA -25 amps. Ohms, 
0 -1,000 meg S2 A.C. volt 100mV. -250V 
(with R.F. measuring head up tc 250 Mc /s) 
A.C. current 104A -25 amps. Power output 
50 micro-watts-5 watts. Operation 0 /110/ 
200/250V. A.C. Supplied in perfect condition 
complete with circuit lead and R.F. probe. 
£25. Carr. 15/ -. 
ADMIRALTY 62B RECEIVERS 

High quality 10 valve 
receiver manufactured 
by Murphy. Coverage in 

5 bands 150 -300 Kc /s, 
560 Kc's- 1.5Mc /s; 3.9- 
38.5 Mc /s I.F. 500 /Kola. 
Incorporates 2 R.F. and 
3 I.F. stages, bandpass 
filter, noise limiter, 
crystal controlled B.F.O. 
calibrator I.F. output, 
etc. Built -in speaker, 
output for phones. Oper- 
ation 150/250 vol A.C. 

Size 192 x 132 x 16in. Weight 1141b. 
Offered in good working condition. £22.10.0. 
Carr. 30/ -. With circuit diagrams. Also 
available B41 L.F. version of above, 15 Ke /s- 
700 Reis. £17.10.0. Carr. 30/ -. 

TO-3 PORTABLE OSCILLOSCOPE 
3ín. tube. Y amp. Sensiti- 
vity 0.1v p -p /CM. Band - 

á 
width 1-5 cps-1.5 
Input imp. 52 P P 2 meg 9 

ä X amp. sensitivity 0.9v. 
p -p /CBI. Bandwidth 1.5 cps 
-800KHz. Input imp. 2 
meg S2 20pF. Time base. 
5 ranges 10 cps -300 KHz. 
Synchronization. Internal/ 

evtara ccl. lllw, mated scale 140 x 215 x 330 
mm. Weight 154 lb. 220/240V. A.C. Supplied 
brand new with handbook. £87.10.0. Can. 
10/ -. 

SEW 
USED EXTENSIVELY BY INDUSTRY, GOVERNMENT DEPARTMENTS, 

EDUCATIONAL AUTHORITIES, ETC. 
LOW COST QUICK 

OTHER 
DELIVERY OVER 

ORDER 200 
RANGES IN STOCK 

NEW "SEW" DESIGNS! 
CLEAR PLASTIC 

=, METERS 

TYPE SW.I00 
100 x 80 mm. 

20V.D.0 ..... 59/6 
50pA 69,6 50V. D.0 59/6 
50 -0 -50µA .. 87/6 300V. D.C. 59/6 
100µA 67/6 1 amp. D.C... 59/6 
100 -0 -100µA 65/- 5 amp. D.C. 59/6 
500µA 62/6 300V. A.C. .. 59/6 
lmA 59/6 VU Meter .. 75/- 

BAKELITE PANEL 
METERS 
TYPE S -80 

80 mm. 
square fronts 
50µA 62/6 
50-0-5014A 59/6 
100µA 59/6 
100-0-100µA 57/6 
500µA 52/6 
1mA 49/6 
20V. D.C 49/6 

50V. D.0 49/6 
300V. D.C. 49/6 
1 amp. D.C 49/6 
5 amp. D.C 49/6 
300V. A.C 52/6 
VU Meter 67/8 

"SEW" CLEAR PLASTIC METERS 
Type MR.85P. 41'n. x 4;in. Ironts. 

50mA 52/- 

... 
b3' 

s0µ.\ 72'- 
50 -0 -50µA 62/- 
100µA 62/- 
100 -0 -100µA 62/- 
200µA 57/6 
500µA 55/- 
500 -0 -500µA 52/- 
lmA 52/- 
1.0.1mA 52/- 
5mA 52/- 
10mA 52/- 

100mA 52/ 
500mA 52/- 
1 amp 52/- 
5 amp. 52/- 
15 amp. 52/- 
30 amp. 52/- 
20V. D.0 52/- 
50V. D.C 52/- 
150V. D.C. 52/- 
300V. D.C. 52/- 
15V. A.C 52/- 
300V. A.C. 52/- 
S Meter lmA 57/6 
VII Meter 72/- 
1 amp. A.C.* 52/- 
6 amp. A.C.* 52/- 
10 amp. A.C.* 52/- 
20 amp. A.C.* 52/- 
30 amp. A.C.* 521- 

Type MR.52P. 2-sin. square fronts. 

50µA 62/- 
50-0 -50µA 52/- 
100µA 52/- 
100-0-1/0µA 47/6 
500µA - 45/- 
lmA 40/- 
5mA 40/- 
10mA 40/- 
50mA 40/- 
100mA 40/- 
SODmA 40/- 
1 amp. 40/- 
5 amp 40/- 

10V. D.C..... 40/- 
20V. D.C..... 40/- 
50V. D.C..... 40/- 
300V. D.C... 40/- 
15V. A.C..... 40/- 
300V. A.C.... 40/- 
3 Meter lmA 42/- 
VU Meter .- 62/- 
1 amp. A.C.* 40/- 
5 amp. A.C.* 40/- 
10 amp. A.C.* 40/- 
20 amp. A.C.* 40/- 
30 amp. A.C.* 40/- 

Type MR.0SP. 31in. x 34in. f ronts. 

50µA 67/6 110V. D.0 42,1- 
50 -0 -50µA .. 55/- 20V. D.C 42/- 
100µA 55/- 50V. D.0 42/- 
100 -0 -100µA 52/- 150V. D C. 45/- 
200µA 52/- 300V. D.C. .. 42/- 
500/AA 47/6 15V. A.C..... 42/- 
500.0 -500µA 42/- 50V. A.C..... 42/- 
1mA 42/- 150V. A.C. .. 42/- 
5mA 42/- 300V. A.C. 1. 42/- 
10mA 42/- 500V. A.C. .. 42/- 
50mA 42/- S Meter lmA 47/6 
100mA 42/- VU meter .. 67/6 
500mA 42/- 50mA A.C.,' 42/- 
1 amp 42/- 100mA A.C.* 42/- 
5 amp. 42/- 200mA A.C.* 42/- 
10 amp. 42/- 500mA A.C. * 42/- 
15 amp. 42/- 1 amp. A.C.* 42/- 
20 amp. 42/- 5 amp. A.C.* 42/- 
30 amp. 42/- 10 amp. A.C.* 42/- 
50 amp. 47/6 20 amp. A.C.* 42/- 
6V. D.C. 42/- 30 amp. A.C.* 42/- 

*MOVING IRON - 
ALL OTHERS MOVING COIL 

Please add postage 

Type MR.381'. 1 21/32m. square fronts. 
200mÁ 27/8 

,c 

5Oµ.1 
50- 0.50µA 
100µA 
100 -0 -100µA 
200µA 
500µA 
500 -0 -500µA 
lmA 

40'- 
37/6 
37/8 
35/- 
35/- 
30/- 
27/6 
27/6 
27/6 

2mA 27/6 
5mA 27/6 
10mA 27/6 
20mA 27/6 
50mA 27/6 
100mA 27/6 
150mA 27/6 

300mA 27/6 
500mA 27/6 
750mA 27/6 
1 amp. 27/6 
2 amp. 27/8 
5 amp. 27/8 
10 amp. 27/6 
3V. D.C 27/6 
10V. D.0 27/8 
15V. D.0 27/6 
20V. D.0 27/6 
100V. D.C. 27/6 
150V. D.C. 27/6 
300V. D.C. 27/8 
500V. D.C. 27/6 
750V. D.C. 27/8 
15V. A.0 27/6 
50V. A.C 27/8 
150V. A.C. 27/6 
300V. A.C 27/6 
500V. A.C. 27/6 
S Meter lmA A 32/- 
VÚ meter 42/- 

Type MR.45P. 21n. square fronts. 
50µA 45/- 5 amp. 30/- 
50 -0 -50µA .. 42/- 10V. D.0 30/ 
100µA 42/- 20V. D.C..... 30/- 
100 -0 -100µA 37/6 50V. D.0 30/- 
200µA 87/6 300V. D.C. .. 30/- 
500µA 32/- 15V. A.C..... 30 /- 
500 -0 -500µA 30/- 300V. A.C. .. 30/- 
1mA 30/- 0 Meter lmA 37/6 
5mA. 30/- VU meter .. 45/- 
10mÁ 30/- 1 amp. A.C.* 80/- 
50mA 30 /- 5 amp. A.C.* 30/- 
100mA 30/- 10 amp. A.C.* 30/- 
500mA 30/- 20 amp. A.C.* 30/- 
1 amp. 30/- 30 amp. A.C.* 30 /- 

"SEW" BAKELITE 
PANEL METERS 

Type MR.65. kin square fronts. 
500mA 35/- 
1 amp. 35 - 
5 amp. 35/- 
15 amp. 35/- 
30 amp. 35/- 
50 amp. 85/- 
5V. D.C 35/- 
10V. D.C 35/- 
20V. D.C 35/- 
50V. D.0 35/- 
150V. D.C. 35/- 
300V. D.C. , 35/- 
30V. A.C.* 35/- 
50V. A.C.* ß5/- 
150V. A.C. * 35/- 
500V. A.C. * 35/- 
500mA A.C.* 25/- 
1 amp. A.C.* 35/- 
1 amp. A.C.* 85/- 
10 amp. A.C.* 35/- 
20 amp. A.C.* 35/- 
30 amp. A.C.* 35/- 
50 amp. A.C.* 35/- 
VU meter 62/- 

25µA 70/- 
50µA 47/6 
50-0-50µA 45/- 
100µA 45/- 
100-0-100µA 45/- 
500µA 42/- 
1mA 35/- 
1-0-1mA 35/- 
5mA 35/- 
10mA 35/- 
aOmA 35/- 
100mA 85/- 

EDGWISE METERS 
Type PE.70. 3 17/32ín. x 1 15/32in. x 

25 in. deep. 
50µA 60 /- 500µA 52/- 
50 -0 -50µA .. 57/6 lmA 47/6 
100µA 57/6 
100 -0 -100µA 55/- 300., A.C... 47/6 
200µA 55/- VU meter .. 65/ 

SEND FOR ILLUSTRATED BROCHURE ON SEW PANEL METERS -DISCOUNTS 
FOR QUANTITIES 

High quality ceramic construction. Windings embedded in vitreous 
enamel. Heavy duty brush wiper. Continuous rating. Wide range 
available ex- stock. Single hole fixing, ;in. dia. shafts. Bulk quantities 
available. 
25 WATT. 10/25/50/100/250/500/1000/1500/2500 or 5000 ohms, 14/6, P. & P. 1, 6. 

50 WATT. 10/25/50/100/250/500/1000/2500 or 5000 ohms, 21/- P. & P. 1/6. 
100 WATT. 1/5/10/25/50/100/250/500/1000 or 2500 ohms, 27/6 P. & P.1 /6. 

FTC -401 TRANSISTOR TESTER 

Full capabilities for mea- 
suring A, B and ICO. 
NPN or PNP. Equally 
adaptable for checking 
diodes. Supplied com- 
plete with instructions, 
battery and leads. £6.19.6 
P. & P. 3/ , 
MARCONI TF142E DISTORTION FACTOR 
METERS. Excellent condition. Fully tested. 
£20. Carr. 15/ -. 

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

A new portable 
bridge offering ex- 
cellent range and 
accuracy at low 
cost. Ranges: R. 
10 -11.1 meglI 
6 Ranges ±1 
L.1 µ H - 111 
HENRYS 6 Ran - 
ges -2% C. 10pF 
+ 1110mFd. 6 

Ranges ±2%. TURNS RATIO 1:1/1000- 
1:11100. 6 Ranges f 1%. Bridge voltage at 
1,000 cps. Operated from 9 volte. 100µA. 
Meter indication. Attractive 2 tone metal 
case. Size V5 x 5 x sin. S20. P. & P. 5/ -. 

t'±=ie'!'e 
I 

COSSOR 1049 DOUBLE BEAM 
OSCILLOSCOPES 

D.C. 
c 

pled. Band width 1Kc /s. Perfect 
order. £25. Carr. 30/ -. 

TE -20D RF SIGNAL GENERATOR 
Accurate wide range sig- 
nal generator covering 
120 Ke /s -500 Mc /s on 
6 bands. Directly cali- 
brated Variable 11.F at- 
tenuator, audio output. 
Xtal socket for calibra- 
tion.) 220/240V. A.C. 
Brand new with instruc- 
tions. £15. Carr. 7/6. 
Size 140 x 215 x 170 

LELAND MODEL 27 BEAT FREQUENCY 
OSCILLATORS 

Frequency 0 -20 Kc /s. on 2 ranges. Output 
50052 or 51c S2. Operation 200/250V. A.C. 
Supplied in perfect order. £12..10.0 Carr. 10 / -. 

TY75 AUDIO SIGNAL 
GENERATOR 
Sine Wave 20e /a to 200 
kc /s. Square Wave 200 /s 
to 30kc /a. High and low 
impedance output. Out- 
put variable up to 6 volts 
220/240 volts A.C. Size 
210 x 150 x 120 mm. 
Brand new with instruc- 
tions. £16. Carr. 7/6. 

MARCONI TF885 VIDEO OSCILLATORS 
0 -5 me /s Sine SquareWave £45. Carr. 20/ -. 

LAFAYETTE TE -46 RESISTANCE 
CAPACITY ANALYSER 

2 pF -2000 mFd 
2 ohms 200 meg - 
ohma.Also checks 
impedance, turns 
ratio, insulation, 
200/250V. A.C. 
Brand New 

£17.10.0 
Carr. 7/6. 

270° 500 MICROAMP METER 
Incorporated in Radio Altitude Indicator 
1D- 14APN. Ideal for rev. counter etc. 15/6. 
P. & P. 3/ -. 

ADVANCE TEST EQUIPMENT 
Brand new boxed in original sealed cartons 
SIB. AUDIO SIGNAL GENERATOR. 
15 c/e to 50 Ko /s. Sine wave. Output 600 
ohms or 5 ohms 050.0.0. 
VM79. UHF MILLIVOLT METER. 
100 %c /s to 1,000 Mc /s. AC. 10mV to 3v. 
DC. 10 mV to 3v. Current 0.01 uA to 0.3 
mA. Resistance 1 ohm to 10 megohm. 
£125.0.0. 
TT1S. TRANSISTOR TESTER. Full range 
of facilities for testing PNP or NPN tran- 
sistors in or out of circuit. 
£57.10.0. Carriage 10/- per item. 

MARCONI TFI95M BEAT FREQUENCY 
OSCILLATORS 

0 -40 kc /s. £20. Carr. 30/ -. 

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

Also see next two pages 
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SEMI- CONDUCTORS/ VALVES 
BRAND NEW & FULLY GUARANTEED 

TRANSISTORS 
AC176 5/- 338Y95A 3f- 
A0187 81- BY100 818 
AC188 8/- BY124 31- 
ACY17 6/- BY126 3/- 
ACY18 b/- BY127 4/- 
ACY19 el- B7Z10 8/- 
ACY20 4/8 BYZ11 7/- 
ACY21 4/6 BYZ12 8/- 
ACY22 8/8 BYZ18 5/- 
ACY28 3/8 M3480 19/6 
ACY40 8/- M2481 25/- 
AD140 10/- M6F102 8/6 
AD149 10/- MPF108 71- 
AD161 7/6 MPF104 7/8 
.4D182 7/8 MP2105 8/- 
4F114 6/6 N%T213 5/- 
A2115 8/- NKT214 3/- 
AF118 6/6 NKT216 7/6 
AF117 5/- N%T217 8/- 
A2118 12/6 NKT224 4/8 
AF119 4/- NKT241 5/8 
ÁF124 5/- NKT261 4/- 
42126 8/8 NKT271 5/- 
AF127 8/6 NKT272 5/- 
A5189 8/- NKT274 4/- 
AF178 9/8 NKT275 51- 
AF180 10/6 N%T278 5/- 
A2181 8/6 NKT2815/8 
4F186 8/- NKT403 

Á 628 5/- NKT404 
S/ 

A8Y27- 6/6 12/6 
ASY28 5/- NKT405 
ASZ17 8/6 15/- 
AUY10 19/6 NKT773 6/- 
BAY81 1/6 NKT10439 
B0107 2/8 7/8 
BC108 2/6 0.4.5 8/- 
BC1o9 2/6 0410 5/- 
BC11S 5)- 0A47 2/- 
BC118 8/- 0470 2/- 
BC125 11/- 0479 2/- 
BC126 11/- 0481 2/- 
BC147 3/6 0485 2/6 
B0148 2/8 0490 21- 
BC149 4/- 0491 1/8 
BC187 3/- 0A95 1/8 
BC172 8/8 04200 118 
BC177 7/6 04302 2/- 
BC186 7/8 0A210 8/8 
BC1821 4/- 0C19 7/6 
BC184L 4/- 0020 19/6 
BC212L 4/6 0C22 9/8 
130610 6/- 0023 10/- 
BCY31 8/- 0C24 10/- 
BCY32 10/- OC25 7/6 
BCY33 41- 0026 b/- 
BCY34 5f- 0028 12/8 
BCY88 6/- 0029 12/6 
BCY42 81- 0035 10/- 
BCY43 4/- 0036 12/8 
BCY71 6/- 0041 51- 
BCY72 8/6 0042 e/- 
BCZ11 7/6 0044 3/6 
BD121 10/- 0045 8/- 
BD128 18/6 0046 5/8 
BD124 12/- 0070 2/8 
BF715 5/- 0071 3/- 
BF117 9/6 0072 5/- 
82167 5/- 0073 8/- 
BF173 6/- 0074 8/- 
135180 7/8 0070 5/- 
BF181 7/6 0076 8)- 
82182 8/6 0077 8/- 
82184 5/- 0078 4/- 
BFI85 5/- 0081 5/- 
B2194 3/6 0081D 4/- 
B2195 3/- 0083 5/- 
BF200 7/6 0084 5/- 
BF224 Bf- 00139 5/- 
BF225 8/- 00140 7/6 
BF244 9/6 00169 4/- 
BFX12 4/6 00170 5f- 
BFX13 4/6 00171 8/- 
BFX29 8/- 00200 7/6 
BFX80 8/8 00201 9/8 
BFX44 7/8 00202 12/6 
BFX85 8/- 00203. 7/6 
BFX86 8/8 00204 8/- 
BFX87 8/8 00205 12/8 
BFX88 5/- 00207 15f- 
132518 5/- 00271 1916 
BFY20 12/8 ORP1210/- 
BFY50 4/8 ORP60 8/- 
B2Y51 4/- P3465. 5/- 
B2Y62 - 4/8 PL4001 2/9 
B2Y90 13/8 PL4002 3/- 
B8X19 8/6 114003 8/3 
BSX20 8/8 214004 3/8 
BSX21 7/8 PL4005 3/9 
08X76 8/- PL4008 4/- 
119126 3/8 PL4007 4/9 
130127 4/- 6I843 8/- 
138128 3/6 6I844 2/6 
B9Y88 4/- TI845 8/8 
BSY89 4/6 TI8,46 8/6 
B8Y51 6/8 
B6Y56 18/- . 

104001 1/6 
1294002 1/8 
1N4003 2/- 
1474004 2/- 
1F4005 2/6 
184006 8/- 
104007 4/- 
I84148 1/8 
IN6054 4/6 
2G801 4/- 
20802 4/6 
20803 5/- 
20308 7/6 
2G808 8/- 
214309 8/- 
2G371 4/6 
20374 6/8 
20381 5/- 
28696 8/6 
28697 3/6 
28898 8/8 
28706 2/- 
2N706A 2/6 
28708 3/- 
28914 4/6 
211916 4/6 
211918 7/6 
20929 4/6 
211930 6/e 
2201131 8(- 
2161133 6/- 
3131302 4/- 
2131303 4f6 
2111804 5/- 
201305 5/- 
2191806 5/- 
281807 5/- 
2N1308 6/- 
281309 5/- 
2131613 4/6 
281711 5/-° 
381889 6/6 
281893 10/- 
2132147 15/- 
2172160 12/6 
282193 9/8 
282217 5/8 
2212518 6/- 
2142219 8/8 
2162368 8/6 
2N2369 41- 
283869A 4/- 
282484 4/- 
282613 7f- 
282846 10/6 
2/62904 6/- 
282923 3/6 
283924 816 
282925 5/6 
28392602/6 
2N2926Y2/8 
2829260216 
2N8053 
283054 10/- 
2133055 15/- 
2173391A 8/- 
3173416 7/6 
288570 2/8 
2/63702 17/6 
283703 2/6 
2N8704 816 
2163705 8/- 
2113706 4/6 
2163707 8/- 
2N3708 8/6 
21.08709 2/6 
283710 9/6 
203711 2/6 
288819 W- 
2138903 7/- 
281904 7/- 
2163905 7/6 
288906 7/6 
284058 3/6 
284059 6/- 
384061 8/- 
2134062 4/6 
2N4286 8/- 
2E4287 8/8 
284288 8/- 
284289 8/6 
204290 8/- 
2134291 8/- 
284292 8/- 
285854 5/6 
285365 5/6 
28102 5/- 
28103 7/6 
28104 7/6 
40250 10/- 
40381 11/- 
40362 12/- 
AC107 7/8 
AC126 5/- 
A0127 5f- 
40128 5/- 
AC154 8/- 

042 6/6 
002 6/6 
024 

L4 2/6 
IRS 7/- 
186 
IT4 4/6 

I114 6/- 
IÚ5 9/6 
2D31 6/8 
3Q4 8/- 
384 7/- 
3V4 8/- 
584 11 /- 
5134 ß1- 
5V4 8/- 
553 6/- 
584G 7/6 
6/2003 15/- 
SAC/ 4/- 
6Á07 7/6 
6ÁK5 6/- 
6ÁK6 11/8 
8415 8/8 
6ÁM6 4/6 
6ÁQ5 6/6 
6486 6/- 
6AT6 5/- 
6ÁU6 6/- 
6ÁV6 6/6 
6BA6 4/6 
6066 5/- 
68H6 8/6 
6028 8/8 
6BQ7A 7/6 
6ßR7 17/- 
6ßR8 181- 
6ßW6 16 /- 
8ßW7 13/6 
61126 6/6 
604 8/- 
60D6 28/- 
6016 10/- 
00W4 12/6 
621 12/6 
6F6G 5/- 
6213 7/- 
6214 18 /- 
6235 11/- 
6218 8/- 
6223 15/6 
608 3/- 
634 9/6 
636 4/- 
635GT 

/ 76 86 
627 8/6 
61(80 6/- 
6L001 9/- 
M120 6/6 
6Q7 7/8 
6847 7/- 
6807 6/- 
6827 7/- 
6877 6/- 
6817 6/ /- 
66N7 6/6 
68Q7 8/- 
684 12/6 
6Vß0 5/- 
6160T 6/6 
6X4 5/- 
6X6G 5/6 
6X5GT 6/6 
1002 10/- 
1601 18 /- 
10813 11/- 
10514 90/- 
1.24T6 5/- 
12Á67 4/- 
12AU7 9/- 
124%7 6/- 
12516 8/- 
12ßA6 6/8 
1213E6 6/6 
12ßH7 6/6 
19ÁQ5 6/6 
2001 9/- 
2022 15/- 
2011 20/- 
2051 10 /- 
2053 12/- 
2064 20/- 
2055 20 /- 
2518 7/6 

FIV 
14 
34. 
5A 
71 
100A 

800 

THYRISTORS 
50 100 200 300 350 400 

51- 5/6 7/6 81- - 9/8 

81- 716 8/- 9/- - 
- 11/- 13/- - - 15/- - 11f- 131- 14/- - 19/8 - - - 50 /- 55/- 

VALVES 
25Z4 8/- 
2585 8/6 
25Z6 11/6 
30015 15/- 
3oC17 18/- 
30018 15/- 
3055 17/- 
30511 15/- 
308L12 18/6 
3061314 15/6 
3oL15 17/- 
S0L17 17/- 
30612 16/- 
30519 15/- 
30PL1 15/8 
306L13 16/- 
30P0,14 17/- 
3516 9/6 
35W4 6/- 
35Z4 6/- 
3525 7/- 
5005 7(- 
5005 7/- 

éÓ72 
7/8 

1625 6/- 
5768 18/- 
6146 80/- 
AZ31 10/- 
CY31 7/- 
DAF91 5/6 
DAF96 7(9 
DF91 4/6 
DF96 7/9 
DK91 71- 
DK92 9/- 
DK98 8/- 
DL92 71- 
DL94 8/- 
DL96 7/6 
01170 6/6 
DY86 8/6 
DY87 7/- 
588C0 12/8 
E1805 16f- 
EABCSO 8/6 
EAF42 10/- 
EB91 8/8 
EBC41 10/8 
EBC81 6/6 
613280 8f- 
EBF83 S/6 
EBF89 6/6 
EBL21 12/- 
EC86 12/- 
2088 12/- 
ECC40 11f- 
ECC84 6f- 
00085 6/8 
80088 8/- 
00580 7/- 
ECF82 71- 
ECF88 12/6 
ECM/ 11/8 
20035 12/- 
ECH42 13/- 
00081 5/6 
ECH83 8/8 
ECL80 9/- 
ECL82 8/8 
BOLOS 19/6 
BCL88 8/6 
05374 8/- 
1539 8/- 
0E40 10/- 
EF41 12/6 
EF42 14/- 
0580 5/- 
0585 7/- 
EF88 6/6 
0589 6/6 
EF91 4/8 
EF93 7/6 
05183 6/6 
EF184 7/- 
81E90 8/- 
0134 10/6 
01.33 17/8 
EL41 11f- 
EL42 11/8 
EL81 10/- 
EL84 5/- 
EL85 8/8 
5191 5/- 

EL95 7/- 
EM80 8/- 
E1181 8/6 
21184 7/8 
0085 11/- 
EM87 11/- 
EY51 S/- 
E686 8/- 
&Y87 8/6 
EZ40 7/6 
EZ41 9/- 
EZ80 5/6 
8E81 5/6 
0E32 9/6 
GZ34 11/- 
KT66 27/6 
1688 33/6 
MU14 8/- 
PABC80 8/- 
PC86 11/6 
PC88 13/- 
6097 8/8 
PC900 9/8 
PCC84 7/- 
60085 8/- 
60088 12/- 
P0089 10/8 
PC0189 11/- 
PCF80 6/6 
PCF82 8/9 
PCF84 9/- 
PCF86 11/- 
PCF800 15/- 
PCF801 10/- 
P05802 10/- 
605805 15/- 
PCF80618/- 
PCF80816/8 
PCL82 7/9 
PCL83 18f- 
PCL84 8/9 
PCL85 9/6 
PCL86 9/6 
PFL20011/- 
PL36 11/- 
PL81 9/6 
6182 9/- 
PL83 8/- 
5184 7f- 
PL500 15/- 
61504 18/- 
PY32 11/- 
6133 12/6 
PY80 6/6 
6681 ef- 
11,782 8/- 
6183 7/6 
PY88 8/- 
66800 10/- 
56801 10/- 
1325 15/- 
1126 15/- 
U50 6/- 
1752 6/- 
11191 14/- 
17281 ' 8f- 
U282 8/- 
U301 1116 
13801 2W- 
11400.80 8/9 
UAF42 10/8 
UBC41 9/8 
1113081 8f- 
1313580 7/8 
1111289 7/- 
170084 9/9 
110085 8/- 
UCF80 10/6 
130821 11/- 
UCH42 18/- 
UCH81 8/8 
UCL82 7/- 
UCL83 12/- 
0541 10/- 
17280 7/6 
1.7585 81- 
13789 7/- 
UIe41 12/- 
13184 8/6 
UY41 81- 

Ri05/3 
5/6 

VR150/80 
5/- 

SEND SAE FOR FULL LISTS! 
DISCOUNTS 105/ on 12+ any one type. 
15% on 25+ any one type. 
Large quantity discounts on application. 
Postage; Semi -Conductors 1/6; Valves 3/ -. 

ZENER DIODES 
400mw. (3.3 to 83v) S / -; 1.5 watt (2.4 to 
200v) 4f -; 40 watt (3.9 to 100v) 6/ -. 

INTEGRATED CIRCUITS 
L900 9f9; 1914 9/9; L92312/6; IC-10 50/-; 
811403 42/6; M01308 52/8; MC1304 56(-; 
PA246 52/6; CA3005 25/6; CA8011 16/6; 
CA3052 38f8; FCH 181 10/-; 200161 10/-; 
230141 10/-; FJH 10)-; F30181 10/-; 
5311521 10/-; 510281 10/-; 170241 10/-; 
2311251 10/-; FJJ121 17/8; 233131 17/6; 
53221125/-; 536101 10/, 

*See previous page G.W. SMITH & 

l / / - f / E 4 l l /Pi l 1 IAV . T 
SAVE UP TO 
333'3% OR MORE 
SEND S.A.E. FOR 

DISCOUNT PRICE LISTS 

AND PACKAGE OFFERS! 

FULL CURRENT RANGE OFFERED BRAND 
40 Mk II stereo £8.8.0 SL72B £24.19.8 
20252/C stereo £8.17.6 ÁP76 £2810.0 
3/00 stereo £9.19.8 9L75 625.19.6 

8625 Mk III 611.15.0 
817513 £27.19.8 
SL95B £87.10.0 

8155 811-12.8 470/11 611.19.6 
SL65B 214,19.6 401 625.0.0 
Carriage 7/6 extra each item. 
TEAK PLINTHS 4 PERSPE1 COVERS 
1. For 6625, 91.65, 81,55, 3000, 2025 6/0 - 

2025, 1000. 13.19.6 
2. For AP75, 5175, 0L95 £5 °19.6. 
3. For 8625 etc. to operate with lid ht place 

£5.19.8. Carriage 7/6 extra each type. Full range of Garrard accessories available. 

SPECIAL OFFERS! 

NEW AT FANTASTIC SAVINGS 

Garrard 6625 MK III fitted Goldring 0800 
cartridge and wooden plinth and plastic 
cover. Ready wired. Total list price 235. 

PUCE £22.10.0 101= 
TELETON SPECIAL OFFER I 

CR106 AM/FM STEREO TUNER AMPLI- 
FIER WITH MATCHING PAIR SA1003 
SPEAKER SYSTEMS. Output 4 watts per. 
channel. Excellent reception, AFC, built -in 
MPX. CerfXTAL Input. Total List £50f6í -. 
OUR PRICE 629/19/0, Cart. 12/6. 

Also available with Garrard 2026T /0 Record 
Changer, Plinth, cover and stereo cartridge. 
Ready wired. £46, Carr. SSW-. 

TAPE CASSETTES 
Top quality in plastic library bores. 
090 60 min 8/6, 3 for 24/6 
C60 90 min 12/6, 3 for 36 /- 
0120 120 min 16) -. 3 for 48/6 
Cassette Bead Cleaner 11 /8. Pont Extra. 

ECHO HS -606 STEREO HEADPHONES 
Wonderfully com- 
fortable. Light- 
weight adjustable 
vinyl headband. 
8ft. cable and 
etereo jack plug. 
25- 17,000 Cps. 8 

ohm imp. 67/6. 
P. & P. 2/6. 

TELETON SAQ203E 
STEREO AMPLIFIER 

Solid state, 10W 
per channel music 
power. 6W r.m.s. 
inputs for mag. 
ceramic, tuner, aux. 

SPECIAL PRICE 520. Carr. 7/6 

GOLDRING GL69 /2 fitted Goldring (9800 
cartridge complete with deluxe base and 
cover. Total list 

OUR C r. £39 

SINCLAIR EQUIPMENT 
Project 60. Package offers. 
2 x Z30 amplifier, stereo 80 pre-amp , P55 

power supply. £19.0.0. Carr. 7/6. 
Orwith PZ6 power supply 121. 

Carr. 7/6.2 x Z50 amplifier, 
stereo 60 pre -amp, PRO 

- power supply. £91.10.0° 
Carr. 7/8. 

Transformer for PZ& 59/6 extra. 
Add to any of the above 84.17.6 for active 
filter unit and 218 for a pair of Q16 speakers. 
Project 60 FM Tuner 220.19.6 Carr 7/6. 
All other Sinclair products in stock. 

2000 Amplifier £23. Carr. 7/6. 
3000 Amplifier 836. Carr 7/6. 
Neoteric Amplifier 248. Carr. 7/6. 

HOSIDEN DHO4S 2-WAY STEREO 
HEADSETS 

Each headphone con- 
tains a 25in. woofer 
and a fin. tweeter. 
Built in individual 
level controls. 8 fI imp. 
26- 18,000c /e with cable 
and stereo plug. 25.19.8. 
P. & P. 2/6. 

* TRANSISTORISED FM TUNER 
6 TRANSISTOR 
HIGH QUALITY 
TUNER, SIZE 
ONLY 6 x 4 8 2 91a. 
3 I.F. stages. 
Double' tined dis- 
criminator. Ample 
output to feed most 

amplifiers. Operates on 9 V battery. Coverage 
88- 108310/s Ready built ready for use. Fan- 
tastic value for money. 28.7.6. P. k P. 2/6. 
Stereo multi le ads. tors 99 8. 

AMERICAN TAPE 
First grade quality American tapes. Brand 
new. Discount on quantities. 
Sin. 2250. L.P. acetate 8/6 
32in. 600ft. T.P. miler 10/- 
51n. 600ft. std. plastic 8/6 
fife. 90011. L.P. acetate 10/- 
Sin. 1,200ft. D.P. mylar 15/- 
5 }in. 1,200ít. L.P. acetate 12/6 
85in. 1,200tí. L.P. mylar 16/- 
8991. 1,800ft. D.P. mylar 92/6 
5 }in. 2,400ft. T.P. mylar 39/6 
7in. 1,200ft. std. acetate 12/6 
lin. 1,800ft. L.P. acetate - 

15 / - 
71n. 1,800ft. L.Y. mylar 20f- 
7in. 2,40041. D.P. mylar 25/- 
71n. 3,800ft. T.P. mylar 45/- 
Postage 2/ -. Over £3 post paid. 

Co. (RADIO) LTD. 

Latest 
Catalogue 

Our latest edition giving full details of a 
comprehensive range of HI -FI EQUIP- 
MENT, COMPONENTS, TEST EQUIP- 
MENT and COMMUNICATIONS EQUIP- 
MENT. FREE DISCOUNT COUPONS 
VALUE 10 /- 248 Pages, fully illustrated ana 
detailing thousands of items at bargain 
prices. 

..,._ 
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See opposite page 40 
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NOW! 
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RUSSIAN C1 -16 DOUBLE 
BEAM OSCILLOSCOPES 

5 MHz Pass Band. Separate Y1, Y2 ampli- 
fiers. Calibrated triggered sweep from -2 sec 
to 100 milli see /em. 
Supplied complete with all accessories and 
instructions £87. Carr. paid. 

MARCONI 

T/44/TF956 
AF Absorption 

Wattmeter 
1 p /watts to 6 watts. 

£20. Carr. 10 / -. 

TEI I I. DECADE 
RESISTANCE 
ATTENUATOR 
Variable range 0- 
111dB. Connections, 
Unbalanced T and 
Bridge T. Impedance 600 0 range (0.1dB X 

10) + (1dB x 10) + 10+ 20 + 30 + 40dB. 
Frequency: d.c. to 200kHz ( -3dB). Accur- 
acy: 0.05dB. +Indication dB X 0.01. 
Maximum input less than 4W (50V). Built in 
600 0 load resistance with internal /external 
switch. Brand new 227.10.0. P. & P. 5/ -. 

TECH PT-34. 1,000 
O.P.V. 0/10/50/250/ 
500/1,000V, A.C. and 
D.C. 0/1 /100 /500mA. 
D.C. 0 /100K 39/8. 
P. & P. 2/6. 

MODEL TE -200 20,000 O.P.V. 
Mirror scale,, overload protec- 
tion. 0/5/25/125/1,000 V.D.C. 
0/10/50/250/1,000 V.A.C. 0/50 
uA /250 tnA. 0 /60K /6 megO. 
+20 to +62 db. 75/ -. 
P. & P. 3/ -. 

BELCO AF -5A 
SOLID STATE SINE SQUARE 

WAVE C.R. OSCILLATOR 
Sine 18- 200,000 Hz; Square 18- 50,000 Hz 
Output max. + 10 dB (10 K ohms) 

Operation in- 
ternal batteries 
Attractive 2- 
tone ease 7;" 
x 5" x 
Price 217.10.0. 
Carr. 3/6. 

TE -18A Transistorised 
SignalGenerator.5ranges 
400kHz- 30mHz. An 
inexpensive instrument 
for the handyman. 
Operates on 9v battery. 
Wide easy to read scale. 
800kHz modulation. 
5f x 5s x 3 }in. 
Complete with instruc- 
tions and leads. 27.19.8. 
P. & P. 4/ -. 

BELCO DA -20 SOLID STATE 
DECADE AUDIO OSCILLATOR 

New high quality port- 
able instrument. Sine 
1 Hz to 100 KHz. 
Square 20 Hz to 20 KHz. 
Output max + 10 dB 
(10 K ohms). Opera- 
tion 220/240v. A.C. 
Size 215mm a 150mm x 
120mm. 
Price 227.10.0. Carr. 6/- 

TE -40 HIGH SENSITIVITY 
A.C. VOLTMETER 

10 meg. input 10 ranges: 
011.003/-1/3/1/3 /10/30/100/ 
300V. R.M.S. 4cps: 1 -2 Mc /s. 
Decibels -40 to +50dB. 
Supplied brand new complete 
with leads and instructions. 
Operation 230V. A.C. 217.10.0 
Carr. 6/ -. 

MODEL 500 30,000 O.P.V. 
with overload protection. 
mirror scale 0/5/2.5/10/25/ 
100/250/500/1,000v. D.C. 
1/25/10/25/100/250 /500/ 
1,000v. A.C. 0/50µA/5/50/ 
500mA. 12 amp. D.C. 
0/60K/6 Meg. /60 Meg O. 
£8.17.0. Post paid. 

MODEL TE -70. 30,009 
O.P.V. 0/3/15/60/300/600 / 

1,200v. D.C. 0/6/30/120/600/ 
1,200v, A.C. 0/30uA/3/30/ 
300mA. 0/16K/160K/1.6M/16 
Mega. 25.10.0. P. & P. 3/ -. 

THE MODEL TW -50R 46 
ranges, mirror scale. 50K /Vol. 
D.C. 5K /Volt A.C. D.C.: 
Volts .125, .25, 1.25, 2.5, 5, 10. 
25, 50, 125, 250, 500, 1000V, 
A.C. Volts: 1.5, 3, 5, 10, 25. 
150, 125, 250, 500, 1000V. D.C. 
Current: 25, 60uA, 2.5, 5, 25. 
50, 250, 500mA, 5, 10 amp, 
i Resistance: 10K, 100K, I MEG, 

X10 MEGO. Decibels: -20 to + 
81.5 bB. £8.17.8. P. Si P. 3/6. 

HONOR TE.10A. 20k 0/Volt 
5/25/50/250/500/2,500 v. D.C. 
10/50/100/500/1,000 v. A.C. 
0/50uA/2.5mA/250mA D.C. 
0/6K/6 meg. ohm. -20 to 
+22 dB. 10-0, 100 mfd. 
0.100-0.1 mid. 89/8. P. & P. 
3/-. 
MODEL TE -300. 30,000 
O.P.V. Mirror scale, overload 
protection 0/.6/3/155/60/300 / 
1,200V. D.C. 0/6/30/120/600/ 
1,200V. A.C. 0 /30uA /6inA/ 
60mA /300mA /600mA. 0/8K/ 
80K /800K /8 meg. ohm -20 to 
+63 db. 25.19.8. P. & P. 3/ -. 

MODEL TE-80. 20,000 
0.P. V. 0/10/50/100/500/ 
1,000v A.C. 0/5/25/50/250/ 
500/1,000 v. D.C. 0-50uA, 
5 /50/500mA. 0/6K/60K/ 
600K/6meg. £4,17.8 P. & P. 
3/- 

UNR -SO RECEIVER 
4 Bands covering 550ke /s -30mc s B.F.O. 
Built-in Speaker 220/240v. A.C. Brand new 
with instructions. 215.15,0. Carr. 7/6. 

W882 TRANCEIVERS 
Large quantity available for EXPORT I 

Excellent condition. Enquiries invited. 

MODEL TE -90 50,000 
O.P.V. Mirror scale, overload 
protection. 0/3/12/60/300/600 / 
1,200 v. D.C. 0/6/30/120/300/ 
1,200 v. D.C..03 /6/60/600mA. 
D.C. 16K/160K/1.6/16 MEG-0. 
-20 to +63 db. £7.10.0. 
P. & P. 3/ -. 

UR -1A SOLID STATE COMMUNICATION 
RECEIVER 
4 Bands covering 550kc /s- 30mc /s. FET, 
S Meter, Variable BFO for SIB, Built -in 
Speaker, Telescopic Aerial, Bandepread, 
Sensitivity Control. 220/240v. A.C. or 12v. 
D.C. 121" a 41" x H. Brand new with 
instructions. £25. Carr. 7/6. 

LAFAYETTE HA -800 SOLID STATE 
RECREIVE 

THE MODEL TW -200B FEA - 
TURES RESETTABLE OVER- 
LOAD BUTTON, Sensitivity: - 
20K 0 /Volt D.C. 5K a /Volt !. 
A.C. D.C. Volts: 0 -0.5, 2.5, 10, :.. 

50, 250, 1,000V. A.C. Volts: , -( 
0 -2.5, 10, 50, 250, 1,000V. D.C. 

t, 

Currents: 0 -0.05, 0.5, 5, 50, 
Ï 

500mA. Resistance: 0 -5K. 50K, 
0 -500K. 5 MEGO. Decibels: 
-20 to +52db. £11.10.0. 
P. & P. 316. 

TE -900 20,0000 /VOLT 
GIANT MULTIMETER. 
Mirror scale and overload 
protection. ófn. full view 
meter. 2 colour scale. 0/2.5/ 
10/250/1,000/5,000 v. A.C. 
0/25/12,5/10/50 /250/1,000/ 
6,000 v. D.C. 0 /50uA /110/ 
100/500mA/10 amp. D.C. 
02K/200K/20 MEG. OHM. 
£15.0.0. P. & P. 5/ -. 

MODEL 5025.57 Ranges, 
Giant 5 }in. Meter, Pol- 
arity Reverse Switch. 
Sensitivity: 50K /Volt 
D.C. 5K /Volt A.C. D.C. 
Volts: .125, .25, 1.25, 5, 
10, 25, 50, 125, 250, 500, 
1,000V. A.C. Volts: 1.5, 
3, 5, 10, 25, 50, 125, 250, 
500, 1,000V. D.C. Cur - 
tent: 25, 50uA, 2.5, 5, 

25, 50, 250, 500mA, 5, 10 amp. Resis- 
tance :2 K,10K, 100K, 1MEG, 10 MEGO. 
Decibels: -20 to +85 db. £12.10.0. 
P. P. 3/6. 

AVOMETER MOVEMENTS 

MODEL AS -100D. 100K 0/ 
Volt. 5in., mirror scale. Built - 
in meter protection 0/3/12/60/ 
120/300/600/1,200 v. D.C. 
0/6/30/120/300/600 v. A.C. 
0/10uA/6/60/300111A/12 Amp. 
0/2K/200K/2M /200MÛ. -20 
to +17 bB. 212.10.0. P. & P. 
3/6 

THE LAB TESTER. 
100.000 O.P.V. 60ín. 
Scale Buzzer Short Cir- 
cuit Check. Sensitivity: 
100,000 0.P.V. D.C. 5K 
0 /Volt A.C. D.C. Volts: 
.5, 2.5, 10, 50, 250, 1,000 
V. A.C. Volts: 3, 10, 50, 
50, 250, 500, 1,000V. 
D.C. Current: 10, 100uA, 
10, 100, 500mA, 2.5, 10 
amp. Resistance: 1K, 10K. 100K, IOMEG, 
100 MEGO. Decibels: -10 to 49 db. Plas- 
tic Case with Carrying Handle. Size 7 }in. 
a 61in. x 3 }in. 218.18.0. P. & P. 5/ -. 

General coverage 
150- 400kc /s, 550 
kc /s- 30me /s. FET 
front end. 2 mech. 
filtere, product 
detector, variable 
B.F.O., noise limi- 

ter, S. Meter, Bandspread. RF Gain. 15" X 

91" x 85 ". 18 lbs. 220/240v. A.C. or 12v. D.0 
Brand new with instructions. £45. Carr. 10 /- 
LAFAYETTE 
HA -800 
SOLID STATE 
AMATEUR 
COMMUNICATION 
RECEIVER 

3.5 -4, 7 -7.3, 14- 14.35, 21- 21.45, 28 -29.7 
50 -54 me /s. Dual conversion, 2 meth. 
filters, product detector, variable BFO, S 
Meter, 100ke /s calibrator. 220/240v. A.C. or 
12v. D.C. 15" x 91" x 811 18 lbs. Brand new 
with instructions. 257.10.0. Carr. Paid. 
(106kc /s Crystal 89/8 extra.) 

TE 65 VALVE VOLTMETER 
High quality instrument 
with 28 ranges. D.C.volts 
1.5- 1,500v. A.C. volts 
1.5- 1,500v. Resistance 
up to 1,000 megohms. 
200 /240v. A.C. operation. 
Complete with probe and 
instructions. 
217.10.0. P. & P. 6/ -. 
Additional probes avail- 
able: R.F. 42/6.11V. 50 /- 

AUTO TRANSFORMERS 
0/115/230V. Step up or step down. Fully 
shrouded. 

150 W. £2. 7.6. P. & P. 3/6. 
300 W. £3. 5.0. P. & P. 4/6. 
500 W. 64,19.6. P. & P. 6/6. 

1,000 W. £7. 5.0. P. & P. 7/6. 
1,500 W. 28.19.8. P. & P. 8/6. 

SOLID STATE VARIABLE A.0 
VOLTAGE REGULATORS 

Compact and panel 
mounting. Ideal for con- 
trol of lamps, drills, 
electrical appliances etc. 
Input 230/240v. A.C. 
Output continuously 
variable from 20v -230v. 
Model MR 2305 5 amp 
68 x 46 a 43mm 28.7.8 
Model MR 2310 10 amp 
90 x 68 x 60mm £11.19.6 
Postage 2/6 

50uA ,. saa'. `.=.- 
20K 0/V 

Spare movements for Model 8 or 9. (Fitted 
with Model 9 scale) or basis for any multi - 
meter. Brand New & Boxed.69 /6.P.& P.3/6. 

270° WIDE ANGLE 
lmA METERS 
MW16 60mm 

SKYWOOD SW -500 
50K0 /Volt. Mirror 
scale DC Volts 
0.6/3/12/30/300 /600. 
DC Current 20uA/6/ 
600mA Resistance 
10K /IOOK /1 Meg /10 
]Meg. Decibels - 20 
to + 57 db £7.10.0 
P. & P. 3/. 

square 
63.19.8 

MW1 -8 80mm square 
£4.19.8 

P. & P. extra 

"YAMABISHI" VARIABLE 
VOLTAGE TRANSFORMERS 

Immediate delivery 

MODEL S -280 B 
Panel Mounting 

Amp £5.10.0. 
Amp 28.12.8. 
Please add postage 

ALL MODELS 
INPUT 230 VOLTS, 

50/60 CYCLES, 
OUTPUT VARIABLE 

0 -260 VOLTS. 
Special discounts for quantity 

Excellent quality . Low price . 

MODEL S -280 
General Purpose 
Bench Mounting 

1 Amp £5.10.0. 2.5 

2.5 Amp £8.15.0. 
£9.15.0. 

£14.10.0. 
618.10.0. 
221. 0.0. 
M. 0.0. 

5 Amp 
8 Amp 

10 Amp 
12 Amp 
20 Amp 

LAFAYETTE 
PF80 VHF FM 
RECEIVER 

Solid State. 752- 174me /s. Fully tuneable or 
crystal contra» led (not supplied). Built -in 
Speaker, Squelch and Volume Controls. 
220/240v. A.C. or 12v. D.C. Brand new with 
instructions. £37.10.0. Carr. 10/ -. 

FULL RANGE OF TRIO 
EQUIPMENT IN STOCK 

VOLTAGE STABILISER TRANSFORMERS 
180 -260v. input. Output 230v. Available 
150w or 225w. 212.10.0. Carr. 5/ -. 

EDDYSTONE VHF RECEIVERS Model 770R 
19 -165 Mc /s. Excellent condition. £150 

TRANSISTORISED 
TWO -WAY 
TELEPHONE 
INTERCOM 
Operative over amazingly 
long distances. Separate call 
and press to talk buttons, 
2 -wire connection. 1000's of 
applications. Beautifully fin- 
ished in ebony. Supplied 
complete with batteries and 
wall brackets. 
28,19.8. P. & P. 3/6. 

INTERCOM/BABY SITTER 
Transistorised In- 
corns, ideal for 
home / office / work- 
shop, etc. 2 -way 
buzzer call system. 
For desk or wall 
mounting. Supplied 
complete with con- 
necting wire, bat - 

ter'es, Instructions, 2 station 59/8. P & P. 
2/6 4 station £8.12.8 P. & P. 5/ , 

GW.SMITH & CO.(0) LTD 
27 TOTTENHAM CT. RD. LONDON, W.1 Tel: 01-636 3715 
3 LISLE STREET, LONDON, W.C.2 Tel: 01-437 8204 
34 LISLE STREET, LONDON, W.C.2 Tel: 01-437 9155 
311 EDGWARE ROAD, LONDON, W.2 Tel: 01 -262 0387 
OPEN 9 -6 MONDAY TO SATURDAY (EDGWARE ROAD 1 /21IAY THURSDAY): 

All Mail Orders ío- 
147, Church Street. 

London, W.2 
Tel: 01-262 6562 

( Trade supplied ) 
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SOLDERING 
INSTRUMENTS 

selected 
for 

DE51GN 
CENTRE 
LONDON 

SIX SIZES -10 WATTS TO 
60 WATTS 

EXCELLENT THERMAL 
STABILITY 

STRONG, LIGHTWEIGHT, 
COMFORTABLY ELEGANT 
DESIGN 

UNEQUALLED PERFORM- 
ANCE 

PUSH -IN BITS, COPPER 
OR LONG -LIFE 

INDICATOR LAMPS 
OPTIONAL ON ALL 
MODELS 

ALL VOLTAGES 

EASY MAINTENANCE 

PLEASE ASK FOR NEW 
LEAFLETS 10 ¡1001 /3 

802 

LIGHT SOLDERING 
DEVELOPMENTS LTD 
28 Sydenham Road, Croydon, CR9 211. 

Telephone: 01- 688 -8589 & 4559 

PAL_ 
`PHASE 12 
An extremely attractive 
solid state stereo amp- 
lifier ideal for unit 
audio use. Facilities in- 
clude MAGNETIC and 
CERAMIC P.U. RADIO, 
TAPE etc. Output 6 
watts per channel Freq. Response 40- 
40,000 c.p.s. -3 dB. Hum level -74 dB. 
Controls include Input Selector, Volume, 
Balance, Bass, Treble and Stereo /Mono 
Switch. Black and silver facia panel with satin silver control 
knobs. Slimline finish enhanced by good quality Teak cabinet 
housin 

AMPLIFIERS OF QUALITY 
AND RELIABILITY 

at the right price 

£25.20 
(24 Gns.) 

`PHASE 50 Mk II 

P.A. AMPLIFIER 
The popular Mk I with More 
Power, More Facilities. A solid 

state A.C. mains unit for Vocal and 
nstrumental Groups and General Public Address use. * 60 watts output * High sensitivity 

O * 8 -30 ohms matching 

(533.10.0) * 4 separately controlled inputs 
Rec Retail Price * Freq. Response 7 c.p.s. -18kHz 

For heavy demands on power, 'Phase 100' 
will provide 100 watts at music rating. £61.95 

£33.5 

4 Inputs. Master volume etc. (59 Gns.) 

For leaflets on the above and other models in the 
FAL range please send SAE to:- 

FUTURISTIC AIDS LTD, 104 Henconner Lane, Leeds 13 

Selections from FELSTEAD ELECTRONICS' Winter List 
(Sent free for stamped addressed envelope to address below: 
Transistors & c. AC126 216. AFI75 8! -. AF116 3/ -. AFII7 4! -. OA5 1/6. OA10 1/6. 0A81 
1/8. 0A85 1 /8. 0023 6/6. 0025 0 / -. 0026 7/8. 0C28 8/6. 0C35 8 /6. 0C44 2/9. 0C45 2/6. 
0071 2 /6. 0072 2/6. 0075 2/6. 0081 2 /6. 0081D 2/6. 0082D 2/6. 00170 4/, 001712/6. 
Many more in list. S.D.R. HMO 800piv 2 /10. 6 Amp series: BYZ13 300 piv 4/ -. BYZ12 
600niv 6/ -. BYZ11 900piv 6/- BYZ10 1200piv 7/ -. (Charges 1/- upto 11, paid for 12 and 
over.) Sub -Kin Transformers: OUTPUT (3 f2 for 0072, & c) 2/9. (Up to 6 if -). MULTI - 
METER. Our famous 20000 0 per V £4.12.6 (2/6). Details and other in list. SOLDERING 
IRON. Slim, modern, British high -speed 8} ", all parts replaceable, highest quality, fall 
guarantee: 51/. (1/6). DIAMOND STYLE Replacement for MR TCB /LP, TCB /S, TC8LP/ 
STEREO; COLLARD O': RONETTE BF4OLP: GARRARD GCS /LP and GCS /LP: 
ACOS GP65167, all at 7/6 (1/ -). ACOS O1.73, GP91: BSR ST4 (ST3, ST5), STS (ST9): 
SONOTONEE STA, 9TA, 9TAHC: PHILIPS A53306, 3060 (3063, 3066, 3301, 3302, 3304); 
GARRARD GKS25 all at 15/- (1 / -). All are of the very highest quality. Double Diamond: 
ST4 (ST3, ST5); ST10 (BTS, ST8): STA, 9TARC, 3806, GP91 (For GP92, GP93. GP94 
cartridges): GP91SC for all GP91 -SC cartridges; An at 80/- each (1 / -). PICK -UP CARTRID- 
GES ALL standard fittings and stylli. MONO 0P67/215/ -. STEREO -COMPATIBLE(MONO) 
GP91 /SC (21/ -) STEREO GP93 25/6. STEREO CERAMIC GP94 88/8. SONOTONE 
STEREO STATIC (DIA.) 47/8. GOLDRING G850 9716. G800 65.10.0. 5800E 613.10.0 
G800 SUPER E £19.10.0 (1 /- all types), Reg. Post 4/ -) STYLII FOR ALL ABOVE 
TYPES, including GOLDRING available. RECORDING TAPE. Still the finest quality 
Britian MyIar available: Standard 5' 600 ft. 7/8 5 }" 900 ft. 10/- 7" 1200 ft. 11/8. LONG 
PLAY 5" 900 ft. 10/- 51" 1200 ft. 11/3 7" 1800 ft. 18 /- (1/3 on 5" and 54" 1/8 on 7") 
MICROPHONES Crystal Mic 91, hand /desk 16/3. 3(1045 Curved metal handgrip 20/- 
C3121 Grey nand /desk 10/6. Stick '60' 20/3 C3170 "Planet" machined metal tapered 
stick type with neck cord, adaptor to fit floor stands 29/6 (AU 1/6) LAPEL (or hand) 
with clip 6/6 (1! -). All are fitted with leads. Dynamic. Cream hand /table MINT 15/6 
(1 /6) M1110, 50K 6) for desk, tapered, with base and slide -out adaptor 39/8 MSll, 
Similar, but fixed on swivel swan neck to ewiteh -fitted base 42/6. (Either 2/6). Type 
209 Cardioid ball, 50K /600 61, omni -dir., built-in vol. control, on /off switch, special 
lead, handle (as good as money can buy) £6.6.0. DM160, Non -Dir. Ball, SoKO. switch, 
cable, adaptor 77/8 (5/- either). MICROPHONE INSERTS. Dia., L75" OR O.9" either size 
5/6 (1/ -). EARPIECES with lead & min. jack plug (2.5 or 3.5mm, state which) Magnetic 
1/9 Crystal (3.5 only) 4/9. (Upto 3 for 1/- on any). HEADPHONES De luxe STEREO 8 -16 
ohms, 47/6d. Same, fitted vol. control each earpiece, 87/8. Both have lead and etereo 
jack 
fitted tweeter,)3 or 15 a 

RES. 2000 
which) 117/6 

Adjustable 
5/6) o forr!Stereo 60/-- pair,, caer. paid. 25» 

ROUND, 

OR 8 f1 (state which) 7/6 (11-) 2t:" powerful transistor replacement, high ohms 8/- (1 1.) 
EMI 18° x 8 ", 3, 8 or 15 i (State which) 42/8 (4/6): with single flared para. tweeter con e 
8 or 15 tà (state which) 45/6 (4/6): with two tweeters and crom -over network 8 or 15 
(state which) 751- (5! -). VIBRATORS. Genuine Plessey 12v. 4 pin non -synch. 12111D4, 
2 }" ex. pins 5/8. Ans. 12v. 4 -pin, non -synch. 7 /16ths. longer, 4/6 12v. 7 -pin synch. (12657) 
12/6. (All types 1/- per vibrator). CONRECIING WIRE. Packs of 5 coils asstd. cols. 
ea. coil 5 yds. Solid core 2/9 (1 / -). Flexible 0/8 (1/3). Super thin for transistor wiring 
8/8 (1 / -). PICK -UP WIRE. Super thin twin flex. screened and sheathed 1/8 yd. (1/- unto 
eyds. -over, free.) RETRACTABLE Flex. Leads. (Coolies) Oft. phono plug ea. end 4/6. 12ft. 
7/9. Eft, phono plug / phono socket other end 5/- 12ft 8/6 (1 /- per lead, all types). SEND S AE 
for full free lists- Teleton and small Sw and 7 }w trans. amplifiers. Eleetrolyties, Vol. 
Controls, all types of radio switches, car and portable expanding aerials, Meters, Test 
prods, all types of Brit. & Cont, standard and min. plugs and sockets, SDR's, Thyristor s, 
croe. clips (various), terminals, etc. etc. and many 'Special Offer' lines at lowest possible 
prices. 

FELSTEAD ELECTRONICS ( PW40) 
LONGLEY LANE, GATLEY, CHEADLE, CHES. SK8 4EE 

Cash with order only. No COD or Caller Service. Charges (Min. 1 / -) in brackets after all 
items. Regret Orders under 5/- unacceptable. SAE please for enquiries or cannot be replied 
to. Overseas orders welcomed -- {lists free overseas). 
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In just 2 minutes,find out how 
you can qualify for promotion 
or a better job in Engineering .. . 
That's how long it will take you to fill in the coupon below. Mail it to 
B.I.E.T. and we'll send you full details and a free book. B.I.E.T. has 
successfully trained thousands of men at home - equipped them for 
higher pay and better, more interesting jobs. We can do as much for 
YOU. A low -cost B.I.E.T. Home Study Course gets results fast - 
makes learning easier and something you look forward to. There are 
no books to buy and you can pay -as- you -learn on `SATISFACTION 
- OR REFUND OF FEE' terms. If you'd like to know how just a 
few hours a week of your spare time, doing something constructive 
and enjoyable, could put you out in front, pest the coupon today. 
No obligation. 

WHICH SUBJECT WOULD INTEREST YOUP 
Mechanical 
A.M.S.E. (Mech.) 
Inst. of Engineers 
Mechanical Eng. 
Maintenance Eng. 
Welding 
General Diesel Eng. 
Sheet Metal Work 
Eng. Inspection 
Eng. Metallurgy 
C. & G. Eng. Crafts 
C. & G. Fabrication 

Draughtsmanship 
A.M. I.E.D. 
Gen. Draughtsmanship 
Die & Press Tools 
Elec. Draughtsmanship 
Jig & Tool Design 
Design of Elec. Machines 
Technical Drawing 
Building 

Electrical & Electronic 
A.M.S.E. (Elec.) 
C. & G. Elec. Eng. 
General Elec. Eng. 
Installations & Wiring 
Electrical ,laths. 
Electrical Science 
Computer Electronics 
Electronic Eng. 

Radio& Telecomms. 
C. & G. Telecomms. 
C. & G. Radio Servicing 
Radio Amateurs' Exam. 
Radio Operators' Cert. 
Radio & TV Engineering 
Radio Servicing 
Practical Television 
TV Servicing 
Colour TV 
Practical Radio & 

Electronics (with kit) 

Auto & Aero 
A.M.I.M.I. 
MAA IMI Diploma 
C. & G. Auto Eng. 
General Auto Eng. 
Motor Mechanics 
A.R.B. Certs. 
Gen. Acro Eng. 

Management & 
Production 

Computer Programming 
Inst. of Marketing 
A.C.W.A. 
Works Management 
Work Study 
Production Eng. 
Storekeeping 
Estimating 
Personnel Management 
Quality Control 
Electronic Data 

Processing 
Numerical Control 
Planning Engineering 
Materials Handling 
Operational Research 
Metrication 

Constructional 
A.M.S.E. (Girt; 
C. & G. Structural 
Road Engineering 
Civil Engineering 
Building 
Air Conditioning 
Hearing & Ventilating 
Carpentry & Joinery 
Clerk of Works 
Building Draining 
Surveying 
Painting and 

Decorating. 
Architecture 
Builders' Quantities 

General 
C.E.I. 
Petroleum Tech. 
Practical Maths. 
Refrigerator 

Servicing. 
Rubber Technology 
Sales Engineer 
Timber Trade 
Farm Science 
Agricultural Eng. 
General Plastics 

General Certificate 
of Education 

Choose from 42 
`O' and 'A' Level 
subjects including: 
1,,;/ìsá 
Chemistry 
General Science 
Geology 
Physics 
.11atliensatics 
Technical Drarcbry 
French 
German 
RUSSiall 
Spanish 
Biology 
13.I.E.T. and its 
associated schools 
have recorded well 
over 15,000 G.C.L. 
successes at `O' and 
'A' level. 
WE COVER A WIDE 
RANGE OF TECHNICAL 
AND PROFESSIONAL 
EXAMINATIONS. 

Over 3,000 of our Students 
have obtained City & Guilds 
Certificates. Thousands of 
other exam successes. 

(Write if you prefer not to cut this page) 

BIET 

THEY DID IT -SO COULD YOU 
"My income has almost treltled ...,my life is 
fuller and happier." - Case History -G /321. 

"In addition to having my salary doubled, 
my future is assured." - Case History H/493. 

"A turning point in my career - you have 
almost doubled my standard of living." - 
Case History K/662. 

"Completing your Course meant going from 
a job I detested to a job I love." - Case 
History B/461. 

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

aree,/ 
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). We'll send you full 
details and a FREE illustrated book. No 
obligation and nobody will call on you ... but 
it could be the best thing you ever did. 

BRITISH INSTITUTE OF 

ENGINEERING TECHNOLOGY 

Dept D258, Aldermaston 
Court, Reading RG7 4PF. 

POST THIS COUPON TODAY 

rTo: B.I.E.T., Dept D258, Aldermaston Court, Reading RG7 4PF 
' 

Please send me book and details of your Courses in 

IName . . . Age 
Address 

Occupation 
4S .IA 

1 
1 

BIET -IN ASSOCIATION WITH THE SCHOOL OF CAREERS - ALDERMASTON COURT, BERKSHIRE 
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` DISCOTHEQUE EQUIP. PACKAGE OFFERS 

F.A.L. PHASE 50D AMPLIFIER £34.50 PACKAGE 
PR. R.E.C. 238/86 25W L/9 in cabinets £19 00 

£58.50 £46 r' £1 

terms Dep £9 and 9 Mthly Pymte £5 (Total £54) 

F.A.L. PHASE 50D AMPLIFIER £34,50 PACKAGE 

PR, FARE POP 50 L /SPEAKERS £21 
pPRICE 

£55.b0 250 cart. £1 

Terms Dep £11 and 9 Mthly Pymts £5 (Total £56) 

P.A.L. PHASE 100D AMPLIFIER £62.95 
S PRICE 

PACKAGE 
PR. L125 SOW L/S in cabinets cart 

£122,75 El I 0 £1.50 

Terms Dep £22 and 9 Mthly Pymte £11 (Total 1121) 

P.A.L. PHASE 100D AMPLIFIER £82.95 PACKAGE 

4 FANE POP b0 LIBPEAB3iR8 £42 PRICE 
Caen 

L95£104.95 £95 £1.50 

Terms Dep £15 and 9 Mthly Pymte £10 (Total £105) 

R.S.C. COLUMN SPEAKERS R.S.0 
IDEAL FOR VOCALISTS AND PUBLIC ADDRESS 

ALL TYPES 15 OHMS COVERED IN REBINE /VYNAIR, 
TYPE C4100 ALSO SUITABLE FOR BASS GUITAR OR ELECTRONIC ORGAN 

TYPE C48S 25 -30 WATTS TYPE C412S 50 WATTS 
Fitted four 8' high fins 8 watt speakers. Fitted tour l'2° 11,000 line 15 watt 

speakers: Overall size approx 56 x 14 x 9 M. 
Overall size approx 48 z 10 a 5 in. Carr 50p Carr 75p 
Terms: Dep £3 and 9 monthly 

E 1 6.80 Terms: Dep. £4 and 9 monthly 117.50 
payments £1.80 (Total £18.20) payments £2.95 (Total £80,55) 7VV 

TYPE 04100 100 WATTS ins. four 12° 50 watt speakers for conserves- £50.50 tive rating. Extra heavy construction. Size approx 58 x 16 x 10" Acoustically 
filled and pressurised. Terms: Dep. £S and 9 mthly. pyts. £5.50 (Total 457.50). Carr. £1 

30 WATT HI-FI AMPLIFIER 
FOR GUITAR, VOCAL OR INSTRUMENTAL GROUP. 
A 2 or 4 input. 2 vol. control Hi -Fi unit with Separate Bass amt 

Treble controls. Current valves. Peak output rating. Strong Rezine covered 
cabinet with handles. Attractive black /gold P.V.C. facia. Neon indicator. 
For 200 -250v. AC. mains. For 3 or 15 ohm speakers. Send S.A.E. for leaflet. 

,-. i i 1 J 
Terms; Deposit 28.70 and 9monthly £19.95 payments of £2,10 (Total £22.60) Carr. 65p AUDIOTRINE HI -FI SPEAKER SYSTEMS 

Consisting q ng yf matched loin. 1.1,000 
unit 

line 15 Watt 15 ohm . 
high quality speaker, cross-over salt and tweets[. Smooth 4 
response and extended Deviancy range ' !1 

realistic reproduction, I ' HIGH QUALITY LOUDSPEAKER UNITS 
WN._.. 

IN TEAK VENEERED CABINETS 2125 50 WATT 
Two tone Recieie and 
vynair finish. Fitted 
pair of 12° b0 watt 
high flux speakers for 
conservative rating' 
Impedance 8 -15 ohms. 
Carr. 75p £29,40 

ensure surprisingly .£5.75 7 g 

OR SENIOR 15 WATT INC. HF126 £6 75 parr, Sop `, 
15,000 LINE SPEAKER cart. 35p 

L1ß 18" x 8' 10 Watt 212 12' 25 WATT 
IO,000 Imes S or 13 
ohms. State impedance 10,000 lines 

required. 15 ohms. t £5.25 £8.99 Caer. 41p 
AUDIOTRINE HIGH FIDELITY LOUDSPEAKERS 

Heavy construction. Latest` high efficiency ceramic 
magnets. Treated Cone Surround. "D" indicates Tweeter 

11 Cone providing extended frequency range up to 15,000 
(oi (ßj 

(!) 
c.o.s. Impedance 3 or 8-15 ohms. Please state choice. I . +3 Exceptional performance at low cost. 

- - d , /. HF801D 8" SW £2.71 HF120D 12" 15W £4.49 
HF102D 10' 10W £8.40 HF126 12" 16W £5.25 

-- HF120 l3" 15W £8.99 HF128D 12" 15W 95.75 

Carr. 40p 

R.S.C. BASS REGENT 50 WATT AMPLIFIER 
A Powerful high quality all- purpose unit for lead, rhythm, bass guitar, 
vocalists, gram, radio, tape, Peak Output rating. 

--,.-:.=-- Loudspeaker unit horizontal or vertical mounting. x60 V; 
* Two extra heavy duty 12íe. Loudspeakers. 
* Four Jack inputs and two Volume Controls for shout- Carr, 11,50 
taneous use of up to four pick -ups or "mikes ". Bass and 
Treble controls. Send S.A.E. for leaflet. 
Deposit £16 and 9 monthly payments of £5.75 (Total £67.75) 

FANE 807 HIGH FIDELITY LOUDSPEAKER 
A full range 8m. 10 watt unit for excellent sound quality, 
suitable enclosure. Cast chassis Roll P.V.C. cone surround and long 
throw voice coil to achieve very low fundamental resonance at 
30 c.o.s. Tweeter cone is fitted to extend high note response. 
Frequency range 25.15 KHz. Impedance 3 or 8.15 Q. £3.50 Remarkable value. 

FAL PHASE 50 AMPLIFIER 

Peak Output rating. 
For fuller details of Pha: 
50 send S.A.E. for leaflets. 

50 Watt 
solid state 3 9epar- 

a tely controlled inputs 
Ind. Baas and Treble 
Controls. Output for 
Speaker /s 3 -30 ohms. 
Size 17" x 7" x 71" 
290 -250v. A.C. mains. 

£30.45 Gar` +e Free 

FAL PHASE 100 
-^" '. 

r t C f r 

": 

3 -10 ohms. Protective 
damage from accidental 
Put rating £61.95 

AMPLIFIER 100W 
Solid State. 4 9epara- 
tely controlled inputs 
Plus master volume 
Control. Ind. Bass 
and Treble Controls. 
Output for speaker /s 

circuit to guard against 
shorts I,H.F.M. Oat - 

HI -FI SPEAKER ENCLOSURES 
Modern design. Teak veneer finish. Acoustically lined. a4 

All sizes approx. Carr. 25p. per enclosure '- 

7E8 Size 16 x 11 x 9M. Pressurised. Gives £4,75 t t 
pleasing results with any 8in. Hi-Fi 'speaker. `(.. y,y:;- 

.` SES For optimum performance with any Sin. £5.75 
Hi-Fi 'speaker. Size 22 x 15 9in. Ported 

with 10x1. 1Oin. speaker and Tweeter. £6.99 
For 

Ili-Fi 
results SE12 For eer mo p weete with 

Size 24x15x70i1. P'td. £5.99 Size 25 x 16 z l0ün' 
FANE ULTRA HIGH POWER LOUDSPEAKERS 
All power ratings are R.M.S. continuous. 2 years' guarantee. 

FANE 
LOUDSPEAKERS 

`POP' 25/2 
1211. 25 WATT 

Dual Cone IbS2 
(For uses other than 

s Guitar or 
Enic Organ) 

Carr. 
5 free 

or De mthly p. an m 
payments 75p 

17.75). 

RECORD PLAYING UNITS 
Money saving units. Mounted 
on Plinth. Supplied with trans- 
parent plastic cover. Ready to 
/Aug nto Amp. or Tape recorder. 

RP2C Garrard SP25 Mk II 
(with heavy turntable) 

fitted Goldring 0890 high co 
pliance ceramic Stereo /Mono cart- 
ridge w rid with diamond £24.65 stylus, Carr. bOp 

Garrard 5200 Auto Unit RP6C fitted Stereo Cartridge 
Plinth &Cover as EPIC 

err. 50p, £15 
Other types available with Mag- 
aetie cartridges and with alternative 
design plinths. 

R.S.C. PLINTHS for 
Superior Solid Natural Record 
Wood Con lion playing 

ry it Nu- units, 
IO cut far 

Garrard 
, 1025, 2025, 

w,r¡t 3000,ÁT60, ` SP25 etc. 

\ .\ £3.15 
- W 

COVER 
, £6.30 PLASTIC COVER 

II xgh flux ceramic magnets. 
p 'POP' 100 

OO 

1 I8 100 Watt "1 n 
t .i 14,000 gauss 

8/150 
s £22.05 

pep: £8 and 9 monthh' 
pynmts £2 (Total £24). 

Heavy cast chassis. 

i 'POP' 60 
15" 60 Watt 

14,000 gauss 

a 
8/ 150 

£12.70 
Dep: £8.80 
and 9 mthly 
pynmts £1.30 
(Total £15J 

All cart. free. 

'POP' 50 
12" 50 Watt 
13,000 gauss 
150 £ 10.50 

Dep £2 and 9 

monthly pay- pay- 
menu £1,15 
Total £19.85) 
Pair suitable 
all purposes 

LEADING MAKES HI -FI EQUIP. 

MENT AT CLEARANCE PRICES 

Available at branches only 

FOR BASS (WIT AR 
_ 

- 
- 

, 
- I 

OR ELECT. ORGAN, ETC. (Total 

R.S.0 A10 30 WATT ULTRA LI NEAR 
Highly sensitive. Push -Pull high 

HI-FI AMPLIFIER output, Hum level -70dB. Response 
t3dB 30- 20,000 c /s. All high grade components. Valves EF86, 

` j. EF86, ECC83, 807, 807, GZ34. Separate Bass and Treble Controls. 
Sensitivity 36 millivolts. For High Impedance microphones. 
Far Clubs, Schools, Theatres. Dance Halls Outdoor Functions, 
etc. For Electronic Organ, Guitar, String Bass, etc. Gram, Radio 

inputs with vol. controls permit such as "mike" and Pick -up etc. to be used 
200 -250 V. 50 c, /a AC mains. For 3 and 15 ohm speakers. Corm 115.75 
wiring diagram and instructions. Twin -handled perforated cover ! 
with EL34 output valves and 12 months guarantee for £18.90 Carr. 65p 

and 9 monthly payments of £2 (Total £21.45). Send S.A.E. for leaflet. 

SUPER 15 HIGH FIDELITY 
SOLID STATE AMPLIFIER 
Approx. as Suase 30 but single 
channel. Complete kit with 
lull constructional details and 
point to point wiring £13.15 
diagrams. Carr. 60p 
OR FACTORY BUILT £18.59 
Carr. 60p. Terms: Deposit £4.20 
and 9 monthly payments £1.55 
(Total £18.15) Available in Teak or 
Afrormosia veneered housing. £20 

R.S.C. BATTERY /MAINS 
CONVERSION UNITS 

`4+, TYPE BMl 
An all -dry bat- 
tery eliminator. 

l:.v Sise 55 a 41 a 
- Sin. approx. 

Completely replaces batteries sap- 
plying 1.5v. and 90v. where A.C. 
mains 200 /250v. 500 /s is available. 
Complete kit with diagram £8 
or assembled ready for use £8.50 

m 
for 
plete 
£1.75 
TERMS: 

tt .dt 
' ' T 

tape. Tau scout ate 
mixing purposes, 

Kit of parts with 
Or factory bolt 

Deposit £3.45 

RSC TRANSFORMERS, L.F. CHOKES& RECTIFIERS 
FULLY GUARANTEED. Impregnated and Interleav d where necessary 

R.S.C. TA6 6 Watt HI -FI Primaries 200 -250v. 60c /e. Screened 
MIDGET CLAMPED TYPE 21 x 21 x 2;x1. 
250v., 66mA. 6.3v. la 909 

250.0- 250v., 60mA 6.3v la 95p 
FULLY SHROUDED UPRIGHT MOUNTING 
250- 0 -250v. 60mA, 6.3v. 2a., 0- 5.6.3v. 10. £1.25 
250.0 -250v. 100mA, 6.3v. 4a., 0.5 -6.3v. la. £1.99 
300.0 -300v. 100mA, 6.3v. 45., 0.5 -6.30. la. £1.99 
300.0 -30ov. 130rA, 4.3v. 4a., c.t., 6.3v. la. 

For Dullard 510 Amplifier £2.40 
350.0 -350v. 100mA, 6.3v. 4a., 0.5 -6.3v. 3a. £1.99 
350.0.350v. 150mA, 6.1v. 4a., 0-5 -6.30, la. £2.40 
425.0.425v. 200mA, 6.3v. 4a., c,t., 5v. 3a. £4.49 
425.0 -425v. 200mA, 6.3v. 4a., 6.3, 3a., 5v. 

35 £4,89 
450.0 -450v. 250mA, 6.3v. 4a., e,t., 5v. 3a. £4.99 
TOP SHROUDED DROP -THRO' TYPE 

250.0.250v. 100m9. 6.3v. 3.5a. £1.40 
250 -0 -250,.. 100mA, 6.31, 2a., 6.3v. la. £1.45 
350.0.350,.. SOnst - 6,1. 2a.. 0- 5.6,3v. 2a, £1.50 
250-0-050v. 100inA, 6.3v. 4a., 0.5 -6.3v. 3a. £1.99 
300.0 -300v. 100mA, 6.3, 4a.. 0- 5 -6.3v. 3a. £1.99 
300.0 -300v. 130m-0, 6.3r. 4a., 0 -5 -6.31. la. 

Suitable for Dullard MO Amplifier .. . £2.35 
350- 0 -350v. 100mA, 6.3v, 4a., 0.5 -6.3v. 3a. £1.99 
350.0 -350,.. 150mÁ, 6.3v. 4a., 0.5 -6.3v. 3a. £2.35 

FILAMENT or TRANSISTOR POWER PACK 
Types 6.3v. 1.5a. 45p; 6.3v. 2a. 49p; 8.3v. 3a. 699; 
6.3v. 6a. £1.15.12v. la. 50p; 12v. la. or 24v. 
1.5a 11.20;0.9.18v. I fa. 99p; 0- 12-25 -42v. la. £1.80 
CHARGER TRANSFORMERS 0- 9 -15v. 1 4a. 95p 
21a. 99p; 3a. £1.10; la. £1.80; 6a. £1.49; Sa. £1.85 
AUTO (Step IIP /step DOWN) TRANSFORMERS 
0- 110 /120v. 200- 230- 250v., 50 -80 watts 990; 
150 watts, £1.70 250 watts £2.49; 500 watts £5.25. 

OUTPUT TRANSFORMERS 
Standard Pentode 5,00011 or 7,000 O to 352 45p 
Push -Pull S watts EL84 to 3 0 or 15 0 .. 759 
push -Pull 10 watts 6V6, ECL86 to 3, 5, 8 or 

15 S2 
£1.25 

Push -Pull EL84 to 3 or 15 5110-12 watts £1.20 
Push -Pull Ultra Linear for Dullard 510, etc £1.99 
Push -Pull 15 -18 watts, sectionally wound 

Push -Pull 20 watt high quality sectionally 
wound EL34, 6L6, KT66 etc. to 3 or 1.5 II £3.99 

SMOOTHING CHOKES 150mA, 7 -10H, 250 12 

85p; 100mA, 10H, 200 S2 55p; 80nsA, DOH, 

350 0 45p; 60mA, 10H, 400 S2 25p. 

-_- - - 
1 

1 

+° ®® ® ' SOLID STATE AMPLIFIER 
200-250v. 
poaoe 30 -2A 000 c.p e. 

operated. 
2dB Hazmonicn])ietor 

lion O.3°á at 1,000 c.p.s. Separate Bass and 
Treble 'lift' and 'cut' ls. 3 input sockets for Mike, Gram, Radio or 
Tape. Input selector switch. Output for 3.15 ohm spkrs. Mae. sensitivity 
5my. Output rating LH.F.M. Fully enclosed enamelled case, 9f x x 
5/in. Attractive brushed silver finish facia plate 10 x 31in. and matching 
knobs. Complete kit of parts with full wiring £7.35 Carr. 40p 
diagrams and instructions. 
OR FACTORY BUILT WITH 12 MONTHS' GUARANTEE £8.99 

R.S.C.: II HI -F1 12 -14 WATT AMPLIFIER 
- PUSE PIILL OIITPIIT. Two input sockets with sop. 

. . 

PULL 
sensitivity, 11-1 

and treble controls- Response f, 3d11 30- 20,000 a /s, 
Hum level -60dB. Sensitivity 40 millivolts. For 

Ie Crystal or Ceramic PUs. High Impedance "mikes'. 
I0 {d For Musical Instruments etc. 

tStd, AC mains. For 3 & 15 ohm spkra. Complete kit. Full £ (0.50 instructions and point -to -point airing diagrams. Carr. BOp 

SAE for leaflet. Twin handled metal cover £1.75 
Factory built £14.75 or Dep. £3 and 9 mthly pynmts of £1.60 (Total £17.40.) 

SELENIUM RECTIFIERS F. W. (Bridged) 
All 6/120. D.C. output. Max. A.C. input 18v. 

la. 25p- 2a. 35p. 3a. 50P. 4a. 659. 6a, 80F. 
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RSC HIGH FIDELITY STEREO` PACKAGE' OFFERS 
Four fully wired units ready to `plug in.' Matching 

* SUPER 30 AMPLIFIER (15 + 15 S.A.E for 
watt) in veneered housing * GARRARD SP25 MK II Turntable on 
Plinth 

as recommended for optimum performance. 
colouredbrochure showing otherinoney-saving 

Package prices apply providing 
all individual units are purchased 

Send 
offers. 

* TA12 AMPLIFIER 6.5 + 6.5 
watt in veneered housing 

* GARRARD SP25 MK II Player 
unit on Plinth 

7k GOLDRING CS90 Ceramic P.U. with cover * GOLDRh 
diamond 

CS90 Ceramic P.U. Cart- 
ridge with diamond stylus 

* PR. OF STANWAY II 
Speaker Units £79.80 

Special Total Price Carr. ß1 -50 

d 

¡ 

is 

"I`I 

I 

from any branch within 3 months. 
i See leaflet. 
, 

'd 

¡ 

111 II 

d 

Cartridge with diamond stylus * PAIR OF DORCHESTER 
Loudspeaker Units t Special £56.70 

Total Price Cs[r. £1.25 

J Or Deposit £6.75 and 9 monthly 
payments £6.25 (Total £63). 
Trans. Plastic Cover £3.15 extra. 
AS ABOVE BUT WITH GAR - 
RARD 3000 AUTOCHANGER 
AND SONOTONE 9TA CERAMIC 
CARTRIDGE IN £51.45 LIEU OF SP25 

` II 

TERMS 

I l J 
ATTRACTIVE 

VENEERED 

TAe. 
e 

TEAK or AFRORMOSIA 

CABINETS and PLINTHS 

AVAILABLE ON ALL PACKAGE OFFERS 

L__i * Super 30 Amplifier (15 -1- 15 watt) 
in veneered housing 

* Goldring GL69Transcri Transcription 
on Plinth as illustrated 

p 

* Shure or Goldring Magnetic P.U. 
Cartridge. LA * Pair of Stanway II £96.60 Loudspeaker units 
Special Total Price Carr. £1.50 

AUDIOTRINE A55 HIGH 14 UALITY STEREO SYSTEM AND 
eposi £6: and a9£monthly 

payments £5.70 (Total £57.30) 
Trans. Plastic cover £3.15 extra. PAIR OF 

LOUDSPEAKER UNITS 
5 5 WATT OUTPUT + 
GARRARD 5200 Changer 41 
with low mass pick -up -- 
arm and Stereo Cartridge, 
CONTROLS TREBLE, 
BASS,VOLUME, STEREO, _- - iI! 
BALANCE. Operation On Lu-cur' u Teak Veneer Finished Cabinets. 
200 -250v. A.C. mains. Out- plastc sled) cover included for main 
put rating. LH.F.M finished sofa plate and matching control 

A REALLY SURPRISING STANDARD OF QUALITY IS OBTAINABLE 

Transparent 
unit. 

knobs. 
FROM THIS 

Incorporating high flux x 
5" speaker. Size approx. 
13 x 7# X 81 ins. 

' Price coOÑLY 2 4 
Can. £1.25 

Terms: Deposit £5.50 and 9 
Silver monthly payments £4.50 

(Total £46.) 
COMPACT LOW PRICED SYSTEM 

LOW DEPOSIT `V V 
CREDIT TERMS 

AVAILABLE ON PURCHASES 
OVER £8 KITS OF PARTS 

EXCEPTED 

INTEREST CHARGES REFUNDED 
On Credit Sales settled in 3 months. 

RSC G66 6+6 WATT high quality STEREO AMPLIFIER HIGH FIDELITY LOUDSPEAKER UNITS Cabinets latest 
yg.. 

Individual Ganged control.: Base, Treble. Volume and Balance. Printed circuit con - 

Crystal 
ion employing 10 Transistors plus Diodes. Output rating LH.F.M. Suitable for 

Crystal Pick -ups etc., and for loudspeaker output impedances of 3 to 15 ohms. For 
standard 200 -250v A.C. males operation. 

style Satin Teak or Afrormosia veneer. Acoustically lined or filled 
acoustic damping. Ported where appropriate. Credit terms available. 

DORCHESTER Size 16 X 11 x gin- apps. Range 45- 15.000 C.D.S. 

ÑI 
i tm 

III,' Attractive silver finished metal facia plate and 
matching control knobs. 
Complete HIT of PARTS INCLUDING FULLY 
WIRED PRINTED CIRCUIT and comprehen- 

rive wiring diagram and instructions £.9 
Or FACTORY BUILT in Teak veneered cabinet 

dep. £2 

- 

°-° _ ßlí,^ 

o - o 
-' 
O 
_ t - ----= 

NO leaflet supplied Sor this salt 
21.45 (Total 11.5.05) 

£9.45 Rating 8-10 watts. Fitted High flux 13 X Sin. 
Dual Cone speaker. Imp. 3 or 15 ohms. 
STANWAY II Size 20 X 101 X 9din. approx. Rating 10 watts. nc. 

13 X 8in. speaker with highly flexible cone surround, long throw voice 
coil and 11,000 line magnet. High flux tweeter. Handsome Scandinavian 
design cabinet. Range 35- 20,000 c.p.8. Imp. 15 ohms. Gives L I' 855 
smooth realistic sound output. See top of page for illustration L 

as illustrated L 1 2.50 cart 40p Or and 9 mthly. pymts. 

PACKAGE OFFER SAVE £4 approx Above 066aseembiwi In cabinet. 

plus pair DORCHESTER LOUDSPEAKER UNITS £27.50 n 
Carr. 81 

Or Deposit £5.25 and 9 monthly Payments £2-56(Totaiß80.90). 

R.S.C. TA12 MKIII 6.5 + 6.5 WATT STEREO AMPLIFIER 
FULLY TRANSISTORISED, SOLID STATE CONSTRUCTION 
8208 FIDELITY OUTPUT OF 6.5 WATTS PER CHANNEL 
Designed for optimum performance with any crystal 
or ceramic Gram. P.U. cartridge, Radio tuner, Tape 

recorder eta. * 3 separate switched input ree 
sockets on each channel * Separate Baas and Treble 
controls * Slide Switch for mono lase * Speaker Out- 
put 3.15 ohms * For 200.255e. A.C. mains * Fre- 

v 

quency Response 20- 20,000 c,p... -2dB * Harmonic 
Distortion 0.3% at 1,000 c.p.e. Hum and Noise - 70dB * Sensitivfttee (1) 50mV (2 ) 

400mV (3) 100mV. Output rating LH.F,M. * Handsome finish Facia plate and 
Knobs. Complete kit of parts with lull wiring diagrams & Instructions. 

£ 14.25 Factory "lit with is months guatante. L 1 7.85 or DeSOSIC £3 and 
g mthly pymts £1,95 (Total ß80.66). Or In Teak veneer housing Carr. 40p. 

£á1.S0 Dep. £3.15 as 9 mthly payments £2.35 (Total £24.80). Send S.A.E. for leaflet 
quantity 
and 
124.75 

`YORK' HIGH -FIDELITY 3 SPEAKER SYSTEM 
R 9 * Moderate sire only 25 x 14 x 10in. COMPLETE KIT £22 ' * Response 3D- 20,000 cps. Impedance 15 ohms 

* Performance comparable with unite costing Carr. 83p 
considerably more. Consists of (1) 12in. 15 watt Bass unit with cast chassis, 
Roll rubber cone surround for ultra low resonance, and ceramic magnet. 
(2) s -way quarter eectfon eeries cross -over system. (3) 8 x Sin, high flux 
middle range speaker. (4) High efficiency tweeter. (5) Appropriate 

acoustic damping material (6) Handsome Teak veneered cabinet- (7) Circuit 
full instructions. Terms: Dep. 8460 and 9 monthly payments 52.85 (Total 

DEMONSTRATIONS AT ALL BRANCHES 

PARTRIDGE "JOYSTICK" SHORT WAVE AERIALS AND TUNERS AT ALL BRANCHES (S.A.E. for full list) 

RSC SUPER 30 Mk II HIGH FIDELITY STEREO AMPLIFIER 
High Grade Componente, Specifications - comparable with units FACIA PLATE Attractive design in rigid plastic, silver 
costing considerably more, background black lettering. Silver finish matching 
TRANSISTORS 9 high quality types in each channel, control knobs as available. 

OUTPUT 10 Watts R.M.S. continuous Into 1511 (per channel)- 
1 

."---- _,:#':.2; Eminently suitable for use with any make of pick -up or 

15 Watts Si M.S. continuous into SO. (r:q)a 
Mic. (Ceramic or Magnetic, Moving Coil, Ribbon or 

INPUT SENSITIVITIES Mag. P.U. 4 mV. Ceramic P.U. 35 mV- 1 (` .Ate I Crystal) currently available. Superb sound output quality 

Tape Amp. 400 mV. Aux. 100 mV. Mio. S mV. Tape Head 22 _ A _ r. (, can be obtained by use with first rate ancillary equipment. 
2.5mV. .. --. J COMPLETE KIT OF PARTS Point to point £23.25 
FREQUENCY RESPONSE ± 2 dB. 10- 20,000 ap.e. - , wiring diagrams and detailed instructions. Carr. 7Sp. 

TREBLE CONTROL +17 dB to -14 dB at 10 Kc /s. 
UNIT FACTORY BUILT £30.50 BASS CONTROL + 17 dB to -15 dB at 50 c/s. CONTROLS 5 Position Input Selector. Base, Treble, 

Vol., Bal., Stereo /Mono Switch, Tape Monitor Switch, 
HUM LEVEL -80 dis. CROSS TALK 52dBat 1,000 c.p.e. , Maine Switch. WITH 12 MONTHS GUARANTEE. 

HARMONIC DISTORTION 0.1 % at 10 walla 1,000 c.p.e. 
INPUT SOCKETS (1) P.U. (2) Tape Amp. (3) Radio. or Deposit ß4 and 9 monthly payments 83.85 (Total 

Employing DIS 
DISTORTION 0.1% (4) Mic, or Tape Head. (Operation of Input Selector 284,16) or In Teak or Afrormosia veneer housing 

Employing TN mains operation. Ciíui 
assures appropriate equalisation). Carr. 75p Terms: Deposit £4 and 9 monthly £33.75 
CHASSIS Strong Steel construction. Appr. 12 x 3 x Mn. payments of 88.75 (Total887.75). Send S.A.E. for leaflet. 

BRADFORD if) North Parade. (Half -day Wed.) Tel. 25349 32 High Street (Half-day Thur..) Tel. 56420 LEICESTER 

BLACKPOOL (Agent) O. & C. Electronics. 227 Church "S C 5 -7 County(Mecca) Arcade, Briggate (Half -TeÌ. 
8252 LEEDS 

Street 

BIRMINGHAM 30/31 Gt. Western AWed.) 

0rcade 21- 236.127 
(Half -day 

4 
111-F1 CENTRES LTD. 73 Dale St. (Half -day Wed.) Tel. CENtral 

3573 LIVERPOOL 

DERBY 26 Osmaston Rd., The Spot (Half-day Wed.) Tel. MAIL ORDERS TO Audio House, 238 Edgware Road, W2 (Half -day T purrs. 
16eí LONDON 

41361 Henconner Lane, Leeds 13. 

DARLINGTON 18 Priestgate (Half -day Wed.) Tel. 68043 No C.O.D. under £1. Terms C.W.O. 60A Oldham Street (Half -day Wed.) MANCHESTER 
or C.O.D. Postage 255 extra under £2. Tel. CENtral 2778 

EDINBURGH 133 Leith St .(Half- doyWed.) Tel.Wav5766 
30p entry 

under 
£5. Trade 

supplied. 106 Newport Rd.(Halfdlai ed MIDDLESBROUGH 

GLASGOW 326 Argyle St. (Half -day Tues.) Tel. CITY 4158 Branches open all day Sato. Store) (HalfSdayeWed.) pTel.21469 NEWCASTLE 7 NE 
MAIL ORDERS MUST NOT 13 Exchange Street (Castle Market Bides.) SHEFFIELD HULL 41 Paragon Street (Half -day Thursday) Tel. 20505 BE SENT TO SHOPS (Half -day Thursday) Tel. 20716 
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This MONTH'S Best Buy ... 
AKG K50 Dynamic 
Stereo headphones 
Complete with spare ear muffs. 

Total \ Our £il.10. +6 
Value £10/3 /Od. J Fr /ce i! O p. 81.1 p. 

Available only from us at this price. Due to entire 
Purchase of manufacturer's remaining stock this 
fantastic offer is open only while stocks last. 

* High -fidelity reproduction due to broad frequency response (20- 20,000Hz) * Substantially increased stereo effect * Headphones fit the head gently 
and do not shift * Earpieces Flt ears snugly (Cardanic suspension) * Tone quality superior to conventional loudspeakers. * Only expensive studio loud- speakers can match the reproduction quality of the K50. * Music can be reproduced at concert hail volume (I), preserving the lower bass notes and brilliant treble tones without causing any strain to the listener. 

' 

` 

GARRARD SP25 
- mk II £I0,d9,6 carriage 

Normal price £15.11.4 
Single record playing unit. 
Features Include cue and pause 
and automatic pick -up return and 
switch off. 
Wired with mains cable and 5ff. 
twin Screened stereo Cable, 
5 pin din plug. 10/6 extra. 
AP75 Complete with base and 
cover 25 plus 15/- carriage. 

PLUGS? LU GS ? t 

°- 

re 
k Pac 707 5 -Pin Din .. .. 4/- 

Pack 108 3-Pin Din .. .. 3/6 
Pack 135 f" Jack .. .. 5/- 
Pack 103 Loudsp Loudspeaker Plug .. 3/- 

Pack 3P-hPoln 

n 
Socket . 4/6 

Pack 236 5 -Pin Socket 6/- 
. Pack 234 Loudspeaker Socket.. 6/- 

Ready -made Leads 
3 -pin to 3 -pin Din . .. 12/6 
3 -pin to open end .. .. 10/6 
5 -pin to 5 -pin Din .. .. 16 /- 
5 -pin to open end .. .. 13/- 
5 -yin to 4 phono plugs .. . 18/6 
All leads approx. Eft. in length. 
Post free, by return. 

PLINTH & COVER £5.5.0 1 °- Unbeatable Value plus 101- p. & p -- °ÿ ' Suitable for AT60; SP25; 3000; 2500; 3500. Superb - _ fmish. Spindle can be left in position with cover on. ' Cover of neutral smoke tint perspex. 
Also available for AP75; SL99; SL75 £6.17.6 plus 
10/- Carr. 

Replacement Stereo 
DIAMOND STYLI 
8TA 9TA 9TAHC 
GP91 ST4 ST9 15/. 
EV26 GC8 - each 
others on request p. &p. 1/6 

Countdown SP AKER 
Teak Cabinet ; ... ° 

£12 Insurance 
& Carr. 7/6 

' 

A speaker of out- 
standing specifi- `$- Ii 
cations and tech- 1 

nice! merit. Solid `'- '.- -- 
teak cabinet slze:14. a 10" x6 -. 
Originally designed for use with our 
Countdown stereo budget system 
but now available separately. 

EMI lOw matched 
loudspeaker set 450 

Our price 75/- inc. 5/- P. & P. 

134 "x8} "elliptical loud 
speaker and indepen 
dent high frequency 
units with associated s 1ç 
crossover network. Frema 
quency range 55 to 
13000Hz. The cone of 
the bass unit has a sur- 
round designed for high 
travel giving freedom from distortion 
when operated at low frequencies. 
Also 
2requency range: Frequency 

350 KIT 
range: £7.10.0. 2010 

Normal 
price 

Normal price 412.10.0 plus 8 / -is &p 
Also 150 KIT 10W 
3, 8 or 15 ohms 50- plus 8 / -p& p 

SINCLAIR Project 60 
:rtr+ -an SAVE nearly £S Normal price £23.18.0d. 

_ . .. - Designed for building into Plus 
plinths etc., complete with £19 10/- 
two Z30 Output stages cat,. 

(20 watt) and power supply unit, Send S.A.E. for full technical brochure. 
SINCLAIR 2000 AMPLIFIER SAVE6gns. Our price 23gns. 

Magnetic cartridges > . 

f SONOTONE 
Diamond _ _. Cartridges ... 
Styli 95/ h 

(Fitted Diamond Styli) 
plus 2/6 P. & p. 

(Ceramic) list price 821 - 
Sensitivity: 9TA 80mV Today's value £6. 9TAHC 55mV /cm /sec -1 

Stylus replacement rms minimum at 45 at plus 
can be carried out without removing 1,000Hz measured on 216 
cartridge. Fully guaranteed. Decca SXL2057 P. & P. 
Ronette 105 Stereo Cartridge (Sapphire 78 Diamond LP) 25/- 2/6 p. & p. 

J. J. FRANCIS 
(WOOD GREEN) LTD 

123 ALEXANDRA ROAD, HORNSEY, 
LONDON, N.8. TeI.01- 8881662 
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BRAND NEW FULLY GUARANTEED TRANSISTORS 

FOR NEW LIST NEW PRICES 
1N4001 1/6 
154002 03 2f -AAZ17 
1274004 2/- 
154005 2/6 
1N4006 8/- 
154007 4/- 
154009 1/6 
1N4148 1/9 
2G210 12/6 
20.240 49/8 
20301 4/- 
20302 4/8 
20.303 5/- 
20306 6/- 
2G308 6/- 
20309 8/- 
20371 4/6 
20374 5/6 
20381 5/- 
20382 6!- 
20383 5/- 
2N404 4/8 
25696 816 
227697 8/8 
25698 8/8 

257Ó6A 2/6 
274707 9/8 
227708 8/- 
227914 4/6 
2N016 4/6 
25918 7/6 
2N919 4/- 
25920 5/- 
25922 8/6 
227930 5/8 
257131 6/- 

6/8 
251303 4/6 
251304 5/- 
251305 5/- 
251306 6/- 
2N1307 5/- 
2271308 6/- 
251309 5/- 
251613 4/6 
2272147 15/- 
252160 12/8 
252287 25/- 
2272646 10 /6 
222904 6,'- 
252905 7/8 
252925 4/- 
2N2926 2/6 
2273011 5/- 

5/- 
253054 10/- 
2213055 15/- 
253702 2/8 
2273703 2/6 
2273704 3/6 
253705 8/6 
2/43707 3/- 
2/43709 2/6 
253710 2/6 
2N3711 2/8 
253730 10/- 
2N3731 12/8 
2273794 2/6 
253819 '7/- 
2273820 17/6 
2273823 17/8 
254058 8/6 
2N4061 3/- 
2N4286 8/- 
2274288 8)- 
254289 8/6 
2274290 3/- 
254291 8/- 
254292 8/- 
40361 11/- 
40362 12 /- 
28001 10/- 
28002 id /6 
28003 8/6 
26004 9/8 
2800s 

225/ -BF154 
58013 251- 
28017 15/- 
20034 12/8 
25036 25/ -ßF167 
28320 9/- 
28321 8/- 
28322 7/6 
28323 10 /- 
28324 12/8 
28512 9/8 
28701 8/6 
28702 11 / -BFY51 
28731 8/8 

8/6 
28733 9/6 
AA178 8/6 
AAY72 5/- 

AAZ12 4/- 

2/ -BSX21 
AC126 51- 
AC127 51- 
AC127Z 10 /- 
AC128 5/- 
AC153 4/- 
AC154 8/- 
A0169 3/- 
AC176 6/- 
AC187 6/- 
AC188 8/- 
ACY17 6/- 
ACY18 41- 
ACY19 5/- 
ACY20 4/- 
ACY21 4/6 
ACY22 8/6 
ACY28 8/6 
ACY34 4/- 
ACY36 5/- 
ACY39 111- 
ACY40 8/- 
AD140 10/- 
AD149 10 /- 

AD162 7/6 
AF102 12/8 
AF114 6/6 
AF115 8/- 
AF116 6/6 
AF117 6/- 
AF118 12/8 
AF124 6/- 
AF125 'S /- 
AF126 4/- 
AF127 4/- 
AF139 8/ -OÁ79 
AF178 9/6 
AF781 8/6 
AF186 8/- 
A2239 8/- 
AFY19 22 /6 
AFZ21 12/6 
AFZ12 16/- 
ASY26 6/- 
ASY27 8/6 
A8Y28 6/- 
A0129 6/- 
A8Y67 9/6 
ASZ21 8/6 
AIIY10 19/8 
113M 19/6 
BA110 5/- 
BAY31 2/- 
B0107 2/8 
50108 2/6 
130109 2/8 
5C113 5/- 
50118 8/- 
BC118 7/80025 
BC134 7/6 
B0135 8/- 
B0136 7/- 
BC137 8/- 
130138 8/- 
BCY30 5/6 
BCY31 6/- 
BCY32 10/- 
BOY33 4/- 
BCY34 5/- 
BCY38 8/- 
BCY39 9/6 
BCY40 8/6 
BCY42 5/- 
BCY43 5/- 
BCY70 4/- 
BCZ11 7/6 
BC147 8/9 
BC146 2/9 
BC149 4/- 
BF152 6/- 
BF194 8/6 
BF195 8/- 
BD124 12/8 
BEN3000 5/- 

s1 -O01á3 
HMO 6/ -O0á39 
BF159 12/- 
BF163 8/- 

5/- 
ßF173 8/- 
13E180 7/6 
13F181 7/6 
BFX30 8/- 
BFX88 5/- 
13E1'20 12 /6 
BFY50 4/6 

4/ -00205 
1117.252 4/6 
BFY53 3/8 
BFY84 8/6 
BLY10 20 /- 
BLYIS 22/6 

BPY10 19/8 

7/6 
B8X76 8/- 
BSY27 4/- 
BSY28 5/- 
B8Y29 5/- 
BEM() 5/- 
118Y53 5/- 
BSY66 5/- 
BSY67 5/- 
BSY95A 3/- 
138195 8/- 
BY300 8/8 
BY103 4/6 
BY126 8/- 
BY127 4/- 
BYZ10 8/- 
BY511 7/- 
BYZ12 6/- 
BYZ13 5/- 
BYZ15 20 /- 
BYZ16 12/6 
OET102 6/- 
GET103 4/8 
MPF102 8/6 

MPF104 7/6 
MPF105 8/- 
0A5 8/- 
0A7 4/- 
OAP 2/- 
0Á10 6/- 
0A47 2/- 
0A70 2/- 
0A71 2/- 
0A73 2/- 
0A74 2/- 

2/- 
OMB O1 2/- 
OA85 2/8 
0A86 4/- 
0Á90 2/- 
0A91 1/8 
01195 1/6 
0A200 1/8 
OA202 2/- 
0A210 5/- 
OA211 7/8 
OAZ225 7/6' 
OAZ228 7/8 
OAZ229 9/8 
OAZ231 9/8 
0Á2234 7/8 
OAZ238 9/8 
0C16 8/8 
0019 7/6 

20 6 00 19/ 
0022 9/6 
0023 10/- 
0024 10/- 

7/6 
0C26 5/- 
0028 12 /8 
0029 12/6 
0035 10 /- 
0036 12/6 
0041 51- 
0042 6/- 
0043 8/- 
0C44 4/- 
0040 8/6 
0C46 5/6 
0070 2/8 
0071 8/- 
0072 5/- 
0073 6/- 
0074 8/- 
0075 6/- 
0076 5/- 
0077 8/- 
0078 5/- 
OM 5/- 
OCSID 4/- 
0082 5/- 
0083 6/- 
0084 5/- 

10f- 
5/- 

00140 7/6 
OC141 15/- 
0(1169 4/- 
0C170 5/- 
0C171 81- 
0C200 7/6 
OC201 9/6 
00202 12 /6 
00203 7/6 
0C204 8/- 

12/6 
00206 15/- 
00207 15/- 
OCP71 19/8 
ORP12 10/- 
ORP60 8/- 

I N TEG RATED 
CIRCUITS 
Type 1 12+ 25+ 100+ 500+ 
V L914 8/5 7/9 7/3 6/9 6/6 

923 12/6 11/9 11 /- 10 /- 9/3 
8¿403Á 42/6 41 /- 40/- 37/6 35/- 
MC 1303 52/6 48/- 45/- 40/- 35/- 
MC130455/- 50 /- 47/6 42/6 37/6 
pÁ246 52 6 48 - 45 - 40 - 35/- 

2N3055 15 /- 
Mullard 115watt 
Silicon Power 

25 + 131- 
100 + 11 /- 

2N3819 71- 
Tex ' a F.E.T. 

25 +6 /- 
100 + 5/3 
500 + 4/9 

1N4003 and 4 2/- 
I AMP 300 -400v 

25+ 1/9 
100 + 1/6 
500 + 1/3 

2N2646 10/6 
Motorola 

Unijunction 
25 + 8/9 

100 + 7/6 

AFI39 6/- 
Siemens V.H.F. 

25 + 5/3 
100 + 3/9 
500 } 3/9 

500 + 6/9 

Mallard 12 
25 + 6/- 
100 + 6/- 

OC170 5/- 
25 + 4/3 

100 + 3/6 
0071 6/- 

25 + 5/3 
100 + 4/6 

BY127 4/- 
Mullard 10002 
I a Pi astic mp 

25 + lus 
10 9, + 3/- stilsr- 

500 + 5/- 

BY126 á/- 
Mullard ß00v 

I amp Plastic 
25 + las 

100 + 2/3 

07213 51- 
Mallard 6a 200v 

25 + 4/- 
100 + 3/6 
500 + 3/- 

AF239 8/- 
Siemens VHF 

25 + 7/- 
100 + 6/- 
500 + 5/. 

1000 + 41- 

BCI07 /8/9 
2/6 ea. 

I.T.T. or Mallard 
25 + 2/3 

100 + 2/- 
500 + 1/9 

, 

OÁ200 /OÁ202 
2/- 

SILICON Diodes 
25 + Di 

odez 

125 + 1/3 /6 
500 + 1 / 1 

swiniilinIMS 
Mal and Photo 

25 17/3 
125 + 14/9 
500 + 14/9 row 

0C28 12/6 
Mullard Power 

25 + 11 /- 
100 + 10 /- 
500 + 8/6 

0C42 61- 
Mallard 

25 + 5/3 
100 + 4/9 
500 + 4/3 

0C45 3/6 
Mallard 

25 + 31- 
100 + 2/6 
500 + 2/- 

3/ OC1I1 
Mullard 

25 + 2/3 
100 + 2/- 
500 + 1/9 

0075 5/- 
Mullard 

25 .. 4/3 
100 + 3/6 
500 + 3/- 

00734 5/- 
Mullard 

25 + 4/3 
100 + 3/9 
500 4- 3/6 

IN4001 and 21 /6 
1 amp 100 -200v 

25 + 1/4 
100 + 1/2 
500 + (/- 

BCY3g 6/- 
Mullard 
25 + 5/3 

100 + 4/6 
500 + 4/- 

105v 
amp 6002 1 amp 

25 + /9 
500 + 1/6 
500 + 1/6 

ZENER DIODES 
M W 5% 

Cages 
All Voltages 

3.3v -33v 316 
25 + 2/9 

100 + 2/- 
500 + I/9 

1000 + 1/7 
any one type 

1N4006 184007 
800v 3/- 1000v 4/. 

25 +2/10 3/3 
100 +216 2/9 
500 +2 /3 2/6 

OC139 5/- 
d 

25 + 
Mullard 

125 + 4/- 
500 + 3/3 

0C140 7/6 
a d Mallard 

M ll rd 
M u 

125 + 6/- 
500 + 5/- 

PLEASE NOTE MINIMUM ORDER SHOULD BE 10 /- 
Quantity Prices 100+ Phone (01) 
7230401 Ex 4. All listed devices are 
from stock at time of going to press 
Please add /6 post packing to your 

order 

New Autumn List. New devices. 
New prices. Ask for List 36. Send 

for free copy today! 
Discounts 10% on 12+ any one type 

15% on 25+ any one type 

HENRY'S RADIO T03pEDGw 
óE 
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TRANSWORLD 
6VI IVEBAND VHF AM /FM 
26Yansistors Plush Diodes 

Comprising 4 magnificent 

UNITS! 

FROM U 
FANTASTC,! i GNS. 

PLEASE DON'T CONFUSE WITH 'NOTCH POTCH' SYSTEMS MADE INTO A SET FROM PARTS OBTAINED FROM A VARIETY OF DIFFERENT SOURCES. THIS 
magnificent system from a famous Russian manufacturer is a miraculous achievement of Russian technology and only Shopertunities bring you this fantastic system (Comparable 
with specifications costing around £140) brand spanking new with written 12 months' guarantee for the unbelievable price of only 494 gun., carriage, etc., 2 gns. You'll never appreciate 
the wonderful reproduction possible from your old stereo or mono records until you listen to them on this superb Hi -Fi Audio Unit. It's a breathtaking experience; but wait, with the 
6 Waveband Radio you can get thousands of transmissions from all over the world including ham radio, ships at sea, Continental and international stations. Amazing clarity of 
tone and incredible station selection. Just read the magnificent specification of this compact fully transistorised high quality sound reproduction equipment is matching unit form: - 
Pour-speed single Record Player deck, light- weight arm with "turnover" sapphire stylus and transparent deck cover, eto. (15) x 12" x 6#" approx). Two Speaker Cabinete (each 
181' X 91 0 X 8" approx), each containing 8" high efficiency units and 3" cone tweeter. Fully transistorised Tnaer /Ampliaer (25 translators, 11 diodes) (1S1" x 9i" x 8° approx) 
incorporating VHF AM/171 plus automatic frequency control, LONG, MEDIUM AND 8 SHORT WAVEBANDS Yes, Six WAVEBANDS in all! All instantaneous Press Button Top 
Panel Controls! Push -Pull output stage. Frontally controlled rotatable ferrite rod aerial, Internal FM aerial, meter type tuning indicator, stereo balance control, separate variable 
bass and treble controls give superb balance and tone, plus all usual extension sockets. 110, 127, 220, 240e A.C. All cabinets very strongly constructed -with beautiful gleaming 
walnut polyester finish- doesn't stain -retains high gloss indefinitely! Long negotiations and a final purchase for cash made this incredible offer possible! Please don't ask questions 
-just hurry! Only 500 will be lucky! Spares & U.K. Service constantly available. Send only 494 gns. plus carriage, crating handling, etc. 2 gas., and test on 7 -day appro. No more to 
pay! OR CALL "U.K. Trade distributors claim that British models comparing with this specification could cost you £140! We guarantee to refund'your money if YOU don't agree! 

f Order by post to Uxbridge Road address or call at either store. Commercial travellers please note: Buying Office: 37/39, High Holborn, London, W.O.1 (personal I 
I shoppers always welcome at both our stores). i 

SHOPERTIJNITIES LTD n Qn. 
Dept. WP/8, 184 URBRIDGE ROAD, LONDON W12, 8AQ (facing 
Shepherd's Bush Green). (Thursday 1 p.m., Friday 7 P.m.). 
Also 87 High Holborn, London, W.0.1 (Wednesday I. p.m., Thursday 7 p.m.) . 

Both MONDAY -SATURDAY 9 a.m. -6 p.m. 

Thé New Picture - Book'way of learning 
BASICELECTRICITY(5voLs.) 
ELECTRON ICS (óvoLs) 

You'll find it easy to learn with this out- 
standingly successful NEW PICTORIAL 
METHOD -the essential facts are explained 
in the simplest language, one at a time, and 
each is illustrated by an accurate, cartoon - 
type drawing. The books are based on 

the latest research into simplified learning 
techniques. This has proved that the 
PICTORIAL APPROACH to learning is the 
quickest and soundest way of gaining mastery 
over these subjects. 

TO TRY IT, IS TO PROVE IT 

This carefully planned series . 'To The SELRAY BOOK CO.. 60 HAYES HILL, HAYES, BROMLEY, KENT 662 7HP 
of manuals has proved a 

valuable course in training 
technicians in Electricity, 

Electronics, Radio and 
Telecommunications. 

WHAT READERS SAY 
"BEST BOOKS IN THIS COUNTRY" 
"On going through these books I have found they are the best books 
I have ever had in this country." S.K A., London, N.W.2. 

" `KEY' TO THE KNOWLEDGE" 
"Your books have been the 'key' to the knowledge I have needed." 
J.M., Horsham. 

"UNDERSTAND THE BASIC FACTS" 
"This is the erst time I have been able to understand the basic facts 
as all other books are too complicated." L.W., Sheffield. 

A TECH -PRESS PUBLICATION 

Please send me WITHOUT OBLIGATION TO PURCHASE, one of the 
10 above sets on 7 DAYS FREE TRIAL, I will either return set, carriage paid, 
in in good condition within 7 days or send the following amounts. BASIC 

ELECTRICITY 90 /- Cash Price, or Down Payment of 20/- followed by 

.4 fortnightly payments of 201- each. BASIC ELECTRONICS 105/- Cash 
Price, or Down Payment of 20/- followed by 5 fortnightly payments of 20/- 
each. This offer applies to UNITED KINGDOM ONLY. Overseas 

IM customers cash with order, prices as above. 
Tick Set required (Only one set allowed on free trial) 

BASIC ELECTRICITY BASIC ELECTRONICS Ej 
Prices include Postage and Packing. 

Signature 

NAME ....... 
BLOCK LETTERS 
FULL POSTAL 
ADDRESS......_ ............._._.._....._._ __._.__._....._._.._......____. ._...._,_ _ _. __ _ . 

(If under 21 signature required of parent or guardian) 
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DRIVE -IN CAR PARK 

HI -FI DISCOUNT 
WAREHOUSES 

Rec. Retail Comet 
Price Price 

STEREO AMPLIFIERS 
ARMSTRONG521 56 '46 0 

DULCI 207 25 17 0 

*DULCI 207M 30 2019 
FERROGRAPH F307 59 47 19 

GOODMANS Maxamp 24 
37 19 

19 HL505 
LEAK Stereo 30 Plus 53 41 19 

LEAK Stereo 30 Plus, in teak 
59 1 46 19 case 

LEAK Stereo 70 85 52 0 

LEAK Stereo 70, in teak case 71 1 56 19 

LINEAR LT.66 21 1619 
METROSOUND ST20 36 2819 
PHILIPS RH 591 76 1 55 19 

12 PHILIPS RH 590 
28 1 1 712 PHILIPS RH 580 

PIONEER SA 500 62 11 42 19 

PIONEER SA700 98 0 69 19 

PIONEER SA900 134 0 96 19 

PIONEER Reverberation 45 11 32 19 

QUAD 33 Pre -amplifier 43 0 38 19 

QUAD 303 Main Amplifier 55 0 46 19 

ROGERS Ravensbourne 59 1 0 46 19 

ROGERS Ravensbourne 
64 (cased) 0 4919 

ROGERS Ravensbrook 44 0 3419 
ROGERS Ravensbrook 

(cased) 49 0 3819 
*SINCLAIR 2000 
SINCLAIR PROJECT 60/2 x 

30 0 2219 

230/PZ5 231 0 1619 
SINCLAIR PROJECT 60/2 x 

250 /PZ8 /trans. 32 1 6 23 8 
0 45 19 SINCLAIRNeoteric 

61 1 0 4519 TELETON 203E 
TELETON GA 101 30w. RMS 33 1 0 22 19 

VOLTEX 100w, Stereo Disco- 
theque, eight electronically 
mixed Inputs 185 0 0 139 0 0 

Starred items above take ceramic cartridges only. 
All -others take both ceramic and magnetic cart- 
ridges. 

TUNERS 
*ARMSTRONG 523 AM /FM 53 15 4419 
*ARMSTRONG 524 FM 41 17 34 19 

ARMSTRONG 
FMT.7 

MM Decoder 22 11 17 19 

DULCI FMT.7S Stereo 31 0 25 5 

GOODMANS Stereomai 82 10 63 19 

LEAK 
LEAK Sterofetic in teakicase 67 

13 
58 19 

PHILIPS RH 690 44 10 31 19 

PHILIPS RH 691 89 0 7010 
PIONEER TX5D0 AM/FM 77 18 63 

PIONEER TX900 AM /FM 153 13 1 125 
10 

QUAD Stereo FM 51 0 39 19 

ROGERS Ravensbourne 61 17 49 19 

ROGERS Ravensbrook 45 0 39 19 

ROGERS Ravensbrook 
51 5 (cased) 4219 

*SINCLAIR2000 26 14 19 4 

SINCLAIR Project 60 25 0 2019 
TELETON GT 101 47 10 33 19 

TELETON 201X FM 36 0 29 19 

All above 
Decoder except 

complete 
here starrr d PX 

Stere 

TUNER/AMPLIFIERS 
AKAI 6600 142 10 

ARENA R500 
90 
82 0 

6 ARENA 2400 
ARENA 2600 Stereo AM /FM 111 6 

ARENA 2700 Stereo 105 
0 ARENA T1500F 

ARENA T9000 303 9 

ARMSTRONG M8 Decoder 9 10 

ARMSTRONG 525 91 17 

ARMSTRONG 526 104 14 

GOODMANS 3000 714 PHILIPS RH 781 74 19 

PHILIPS RH 790 135 0 

. PIONEER KX330 AM /FM /SW 78 12 

PIONEER 2X770 AM /FM , 160 8 

PIONEER SX990 AM /FM 194 14 

* TELETON F2000 51 10 

TELETON 7AT 20 105 0 

TELETON 10ÁT1 150w RMS 160 0 

TELETON R4200 
51 10 TELETON TFS50 

112 0 
66 19 
71 19 
94 0 
85 0 
59 19 

258 0 
7 19 

76 19 
86 19 
49 19 
54 19 

101 19 
62 19 

185 19 

149 19 
31 19 
79 19 

109 0 

35 19 
55 19 

COMET for 
after -sales service 
THROUGHOUT THE U.K. 

Pictured, Service Dept 
at Clough Rd, Hull 
also at Leeds, Goole, 
Wakefield, Doncaster, 
and Bridlington 

Rec. Retail Comet 
Price Price 

* TELETON R.8000 with 
Speakers 63 5 0 49 19 6 

WHARFEDALE 100.1 131 5 0 105 0 0 

TELETON CR55 120 0 0 95 0 0 

Starred items above take ceramic cartridges only. 
All others take both ceramic and magnetic cartridges 
Except 

Tuner mAmpliferseareecomp leteewithaMPX 
Stereo Decoder. 

CARTRIDGES 
GOLDRING 800 Cartridge 13 0 0 7 10 0 

GOLDRING 800H 10 13 9 7 19 6 

GOLDRING 800E 18 17 1 12 5 0 

GOLDRING 800 Super E 26 0 1 19 19 6 

*GOLDRING 
GOLDRING CS9I /Etereo 7 16 

0 
6 4 6 

GOLDRING G850 6 10 0 5 2 6 

ORBIT Magnetic Special Price 3 9 6 

PICKERING V15 AC2 8 8 0 6 19 6 

ORTOFON SL15E 29 12 11 23 12 11 

ORTOFON 2X15K Trans- 
former 0 0 5 5 4 former 

7 8 3 5 5 0 SURE EI3DM 
SHURE M31E 12 01t 9 9 0 

SHUREM32E 
11 214 815 6 SHURE M32 -3 

SHURE M44-5 11 2 4 819 0 

SHURE M44-7 10 3 10 7 19 6 

SHURE M44C . 10 3 10 7 19 6 

SHURE M44E 12 011 9 10 0 

SHURE M55E 1219 5 10 5 0 

SHURE M75G 17 12 1 14 0 0 

SHURE M75 -6 16 13 6 12 19 6 

SHUREM75EJ 19 9 1 1519 6 

SHURE M75E -95G 23 3 3 17 19 6 

SHURE 11 40 15 3 29 

SHURE 11511 -7 818 3 31 
19 
0 

6 

SHURE M75E 21 6 2 15 18 6 

SHURE M75E/D19 23 3 3 18 18 6 

Starred cartridges above are ceramic. All others are 

magnetic. 

TURNTABLES 
GARRARD SP25, fully wired with Goldring 

base, plinth and cover. 
Cartridge. al price £20191 

ARENA SP25, with base and 
22 1 0 17 19 cover 

DUAL 1219 transcription 60 8 0 4919 
DUAL 1209 transcription 12 

4 34 19 
GARRARD 408 

GARRARD SP25 Mk. II 15 11 4 10 10 

GARRARD AP75 23 16 0 17 10 

GARRARD SL65 B 19 6 5 14 19 

GARRARD SL75 B - 35 12. 4 27 10 

GARRARD SL95 B 45 9, 1 38 10 

GARRARD 401 31 14 2 25 19 

GARRARD SL72 B 30 2 0 24 19 

GARRARD 3500, with GKS 
Cartridge 15 15 0 11 19 

Base and Cover to fit GAR- 
RARD SP25, SL55, SL658 
and 3500 Special Price 3 19 6 

GOLDRING 705 P 36 0 0 21 19 9 

GOLDRING 705 /P 26 0 0 21 19 6 

GOLDRING GL69 Mk. II . 26 12 6 21 10 0 

GOLDRING GL69 P Mk. II 35 5 9 27 19 6 

GOLDRING GL75 39 0 0 32 19 6 

GOLDRING GL75 P 47 13 4 39 19 6 

GOLDRING Covers for 69P 
and 75P 4 8 7 3 10 8 

GOLDRING GL 75 complete 
with plinth, cover and G800 
E Cartridge 67 19 0 53 19 6 

Rec. Retail Lomet 
Price Price 

GOODMANS 5025 37 14 9 25 19 
0 10 19 McDONALD MP60 15 19 6 13 19 

McDONALD 610 18 

Base to fit McDONALD turn- 
table 3 13 0 3 2 

Cover to flt McDONALD turn- 
table 212 0 2 2 

19 19 6 16 19 
PHILIPS LIPS 

31 10 0 24 19 
PHILIPS GÁ146 
PHILIPS 217 - 33 0 0 27 4 

PHILIPS 202 Electronic 69 0 0 54 0 

PIONEER PL11 50 17 11 39 0 
6 10 THORENS TX 25 

THORENS, TD125 
cover 

75 17 

5 
61 19 

THORENS TD 150A Mk. II 43 12 7 35 10 

THORENS TD 125AB 120 2 11 99 19 
5 THORENS TD Mk. 11 

THORENS TD 
150 8 

44 2 3 33 13 

PICKUP ARMS 
GOLDRING Lenco L75 12 6 6 10 10 

COLORING Lenco L69 9 5 9 7 0 

SME 3009 with S2 shell 34 9 5 27 19 

SME 3012 with S2 shell 36 14 3 29 19 

SPEAKERS 
ARENA HT 16 13 

B. & W. Model 70 139 1 

B & W DM3 63 

B & W DMI 32 

CELESTION Dittttos 150 32 

CELESTION Ditton 25 65 

GOODMANS Minster 22 

GOODMANS Malesta 57 

GOODMANS Maxim 20 

GOODMANS Mezzo 3 30 1 

GOODMANS Magnum K2 40 

GOODMANS 3005 (pair) .. 255 

KEF Celeste 
291 KEF Concord 431 KEF Concerto 
22 KEF Crests 

KELETRON KN654 /3 3 

speaker system (pair) . 19 

KELETRON KN824/3 3 

speaker 
KELETRON KN1O 

23 
4 /3 3 

speaker system 16 1 

KELETRON KN123 /3 3 

KELETRON 
system 18 1 

ETRON KN120/4 4 

speaker system 24 1 

LEAK 300 29 1 

LEAK 200 23 

LEAK 600 45 

LOWTHER Acousta (with 
451 PM6) 

LOWTHER Acousta (with 
53 PMT) 

LOWTHER Ideal Baffle 35 1 

PHILIPS RH481 
18 PHILIPS RH482 8 1 SINCLAIR Q16 

STE -MA 275 3 speaker 
23 system 

WHARFEDALE Speakers 
69 1 Airedale 

Denton 221 Super Linton 
29 Melton 291 Dovedale 3 
39 1 Rosedale 
55 TRITON (pair) 

Unit 3 Speaker Kit 11 1 

Unit4 Speaker Kit 16 

Unit 5 Speaker Kit 231 

10 1 

115 
1 

25 1 

18 
24 
49 
18 1 
44 1 

16 1 

22 1 

28 1 
18 1 

21 1 

32 1 

41 1 

17 1 

14 1 

18 1 

12 1 

15 1 

18 1 

20 1 

17 1 

32 1 

38 

45 1 
29 1 

9 
14 1 

71 

15 

55 1 

14 1 

18 1 

22 1 

29 1 

46 1 

42 1 

91 
12 1 

17 1 
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(OVER 1,520 sq. yds.) 

Rec. Retail Comet 
Price Price 

CHASSIS SPEAKERS 
GOODMANS Axiette 8 7 

GOODMANS Twinaxiette 8 8 

GOODMANS Axiom 10 ., 8 
GOODMANS Axiom 80 26 
GOODMANS Axiom 201 13 9 
GOODMANS Axiom 301 19 5 
GOODMANS Audiom 51 12 3 
GOODMANS Audiom 61 17 12 
GOODMANS 15P 20 0 

GOODMANS Audiom 18P 34 0 

GOODMANS A 
8 

RU 
172iom 10 9 

GOODMANS Trebax 100 7 9 
GOODMANS Trebax 5K /20KL 8 8 
GOODMANS Midax 11 4 
GOODMANS Attenuator 3 1 

GOODMANS Crossover Net- 
works X0/950/5000 8 

GOODMANS Crossover Net- 
works X01950 6 

GOODMANS Crossover Net -. 
works XO /5000 2 

WHARFEDALE 8in. Bronze/ 
4 

9 
8 

16 

RS /DD 
WHARFEDALE Super 

8 /RS /DD 7 
WHARFEDALE SD Super 

12 
WHARFEDALE WMT 1 

Matching Transformer 

LOW COST AUDIO 

7 

6 

8 

12 

14 

18 

ALBA UA552 45 10 
ALBA UA662 59 15 
ALBA 1552 45 10 
BUSH Sound 749/746/764 102 13 

BUSH Sound Á749/A758/ 
A763 165 18 

DECCA Sound 603 C 10 
DECCA Sound 604 7210 
DECCA Sound 1203 97 10 
DECCALIAN 5 complete with 

stand 65 10 
EKCO S.R.G. 609 88 10 
EKCO ZU 5 165 0 
FERGUSON 2065 117 0 

FERGUSON 3422 84 14 

GOODMANS 3000 Suite 140 9 
HMV 2416 129 14 
HMV 204/5/6 202 17 
KB KA1250 e9 0 
LEAK 30 /GOLDRING/ 

WHARFEDALE 182 12 1 

LEAK 70 /THORENS/ 
WHARFEDALE 21814 

MARCONI Unit 4 77 9 

MARCONI Unit 3 86 0 

METROSOUND Stereo 1010 77 6 
PHILIPS GF 417 94 10 
TELETON 8 -track Stereo 52 5 
TELETON CMS 400 102 10 

TOSHIBA SP8507 248 0 

QUAD / THORENS/ 
GOODMANS ....... t 372 15 

ULTRA 6405 79 15 

5 19 
6 19 
6 19 

2 12 
19 
10 
10 
t9 
19 
19 
15 
18 
11 

1 

f 
2 

1 

6 
8 
e 

6 

15 

14 

13 

6 

90 

13 

37 19 
49 19 
37 19 
82 13 

135 18 
59 19 
60 19 
79 19 

52 19 
69 19 

135 0 
79 19 
68 19 
92 19 

104 19 
169 19 
55 19 

6 

6 
6 
0 

0 
6 
6 
6 

6 
6 
0 
6 
6 
6 
6 
6 
6 

OVER 1000 ITEMS 
,ALWAYS IN ST®CK, 

ALL FULLY GUARANTEED - 
WITH AFTER -SALES SERVICE 

All items offered are brand new, latest models in manufacturers' sealed cartons 

Rec. Retail Comet 
Price Price 

AKAI X -380 D -deck 318 18 
AKAI 18008D 199 8 
AKAI 40004-track Stereo 124 18 
AKAI 4000 D 4 -track Stereo 

deck 89 19 
AKAI 1710L 4 -track Stereo 89 17 
BUSH TP 80 Cassette Tape 

Recorder 29 8 
BUSH TP 70 Cassette, Bat- 

tery Mains Tape Recorder 29 19 
FERGUSON 3244 Stereo 

4 -track 97 18 
FERGUSON 3245 Twin Track 37 1 

FERGUSON 3248 4- track 43 
FERGUSON 3247 4- track 48 
FERGUSON 3248 4 -track 54 
FERGUSON 3249 4 -track 64 
FERROGRAPH 722 2421 
FERROGRAPH724 2421 
FERRO GRAPH 702 /W 

2 -Track Tape Deck 207 
FERROGRAPH 704 /W 

4 -Track Tape Deck 207 
GRUNDIG C200 Cassette 37 1 1 

GRUNDIG TK 141 (4-track) 59 
GRUNDIG TK 121 (Twin- 

541 track) 
GRUNDIG TK 146 (4 -track 

Auto) 88 1 

GRUNDIG TK 124 Twin -track 44 1 

GRUNDIG TK 149 4 -track 57 1 

PHILIPS 3302 Cassette Tape 
Recorder 28 

PHILIPS 4302 Twin Track 
Auto. 

PHILIPS 4307 4 -Track ' 49 1 

PHILIPS 4500 4 -Track Stereo 
Tape Deck 126 

PHILIPS 4408 4 -Track Stereo 139 
PHILIPS N44044 -track Stereo 87 
PHILIPS N4407 Stereo 105 
PHILIPS N4308 60 1 

PYE Cassette Recorder /Radio 
(Ban./ Mains) 44 

TELETON FXB 510 D 4 -track 
Stereo 62 1 

TELETON 5L40 Twin Track 
Battery /Mains 381 

TOSHIBA GT 840 S 110 
TOSHIBA GT 601v Twin Trk 
TOSHIBA 850 SA 94 

39 

142 19 E 
BASES AND COVERS 
GARRARD WB1 Base 3 17 1 3 2 
GARRARD WB4 Base 5 13 9 4 15 
GARRARD SPC 1 Cover 3 14 8 3 0 

GARRARD SPC 4 Cover 4 8 8 3 14 

SPECIAL OFFER OF BASE AND COVER 
TO FIT GARRARD 

SP 25, SL 55, SL 658 and 3500 Special Price 3 19 

GOLDRING Plinth 75 8 10 4 7 0 

GOLDRING Plinth 69 8 10 4 7 0 

GOLDRING Covers for 69P 
and 75P 4 4 3 3 8 

312 15 3 THORENS TX11 Cover 4 2 3 3 13 

66 19 6 THORENS TD 124 Cover S 1 2 4 10 

THORENS TD125 Cover S 1 2 4 10 

THORENS TO 124 Plinth, 7 6 0 6 1 

SME Plinth System 2000 39 4 0 31 6 

MOTORBOARDS only 4 18 11 2 19 

243 0 
167 0 

99 19 

69 16 
69 19 

24 19 

23 19 

79 19 
29 19 
33 19 
38 19 
41 19 
49 19 

202 
Ó 

168 0 

168 e 
29 19 
49 19 

43 19 

56 19 
34 19 
47 19 

19 10 

28 19 
38 19 

98 19 
109 0 
69 19 
85 19 
49 19 

36 19 

47 19 

24 19 
79 19 

29 19 
59 19 

4 169 19 
0 86 19 
0 69 19 
4 65 19 
0 78 19 
0 45 19 
0 69 19 
0 55 19 
0 199 19 

TAPE RECORDERS &TAPE DECKS 

ALBA R22 Twin Track Battery 
5 0 

AKAI OM1OL 245 1 0 
AKAI X2000 190 0 0 
AKAI X5000 W/L 177 19 7 

ARAI X330 342 11 4 
AKAI X3300 812 11 3 

AKAI X- 360 380 1 6 

Open daily to 
the public from 
9 -0 A.M. until- 

5-30 P.M. MON. 
1 -0 P.M. TUES. 
8 -0 P.M. WED. 
8 -0 P.M. THUR. 
8 -0 P.M. FRI. 
5 -30 P.M. SAT. 

Customers are 
welcome to call - 
Ampie car parking 
facilities 

6 

6 
6 
6 
0 
6 
6 
6 
6 
6 

29 1 

189 
159 1 

139 1 

269 
245 
284 

6 
0 
6 
6 ARAI 610 0 5 2 

0 TELETON 5 0 0 3 5 

0 AGK K60 13 10 0 10 12 

0 SHRIRO Special Price 3 19 

HEADPHONES 

Complete Price List FREE on request! Cr®Mrr HIGH FIDELITY 
DISCOUNT WAREHOUSES 
Reservoir Road, Clough Road, Hull HU6 7QD. áiá 44077874 

68A Armley Rd. (Artist St.) Leeds LS12 2EF. Tel' 32055 
(5 lines) 

(Service Dept., New Road Side, Horsfonh, Leeds) 
Comet guarantees that all prices quoted are genuine. All items offered 
available at these prices at the time this issue closed for press. 
Add 9/- for post, packing and insurance on all orders (Cartridges 4/ -) 
or, if Securicor delivery required, add 20/- only. 
Make cheques, Money Orders payable to "COMET ". 

Rec. Retail Comet 
Price Price 

COMPLETE HI -FI SYSTEMS 
Completely wired, mounted and ready for use 
TELETRON Stereo 8 track 

tape Audio system 
complete 52 5 0 4519 6 

GARRARD SP 25 mounted 
In base plinth and cover 
with GOLDRING G800 
Cartridge. Teleton 203 
Stereo Amplifier 12 watts 
RMS, and 2 KELETRON 
654/3 Speakers, each 
speaker Is a 2- speaker 
system 84 6 8 5519 6 

FERGUSON complete Unit 
Audio System with 206 
STA Tuner /Amplifier and 
stereo decoder, RP 202 
player with Garrard SP 25 
and two 3407 Speakers 117 0 0 79 19 6 

GOLDRING GL 69P Mk. II 
mounted in base with 
hinged lid. Goldring G800 
Cartridge, Rogers Ra- 
vensbrook Amplifier in 
Teak case. Two Wharf- 
dale Super Linton 
Speakers 144 16 0 119 19 6 

GOLDRING GL 751. mount- 
ed in teak base with 
hinged perapex cover, 
complete with Goldring 
G 800E Cartridge. Leak 
Stereo 30 Plus Amplifier 
in Teak case. 2 Mezzo 
3 Speakers 182 12 11 142 19 6 

THORENS TO 1S0AB Mark 
II with TX91 dust cover. 
Shure M55E Cartridge. 
Leak Stereo 70 Amplifier 
in Teak case. 2 Wharf- 
dale Dovedale 3 Speakers 21814 4 16919 6 

THORENS TD 125AB Elec. 
ironic Turntabl ecomplete 
with cover. Shure V16-11 
Cartridge. Goodmans 
Maxamp, Goodmans 
Stereomax AM /FM Tuner. 
2 Goodmans Malesta 
Speakers. 411 9 4 311 9 4 

CURICO 

SPECIAL 

0,v ! 4ERVI 
a l vr 

All in -stock items delivered by 

SECURICOR 
WITHIN 72 HOURS 

(Add 20/- only for Securicor delivery) 
ALL GOODS FULLY INSURED AGAINST 
LOSS OR DAMAGE WHILST IN TRANSIT 
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DISCOSOUND 

DISCOSOUND 40 PRE -AMP 

The Discosound 40 offers the same specification as the DJ. Disco Amp 
without the power output stage. Size 16in x lin x lin. Self powered and 
ideal for use with the Discosound 100 Power Amplifier below and one of 
the outstanding features is that it is capable of running ten of these Power 
Amplifiers (Total 1,000W). 

PRICE £40.10.0 inc. P. & P. 

DISCOSOUND 100 POWER AMPLIFIER 
A 100W RMS (8 Ohms) High Fidelity power 
Amplifier which utilises all silicon transistors 
of ,modular construction and features full 
automatic overload protection against short 
or open circuits. Frequency response 
20- 20,000Hz±2dB. The High output is 
ideally suited for discotheques, groups, 
clubs, etc., or anywhere where reliability 
and quality are required. This unit is the 
companion model for use with our control 
pre -amp Discosound 40; or can be used with 
any other high quality pre -amp control unit. 
Completely built and tested on steel Chassis. 

PRICE £4910.0 inc. P. & P. 

DJ70S 
INTEGRATED 
MIXER - 
AMPLIFIER 

0 O n c 

One of the finest units available on the market today, regardless of price. 
The front end of the unit consists of a four channel mixer with separate 
inputs and volume controls, plus a separate bass, treble and master volume 
control. One of the main features of this remarkable amplifier is its 
elaborate protection against short and open circuit and we can guarantee 
that it is virtually indestructible. Allied to this is its very high power 
output (70W R.M.S.), a frequency response (30- 20,000Hzf3dB) that is 
superb, and distortionthat is well below 1 % even at full output. The unit 
is suitable for use with discotheques, groups, P.A., clubs, etc., or anywhere 
that high quality high output is required. Size: 15fin x 5in X 6in. 

PRICE £63.0.0 inc. P. & P. 

Also available DJi05S 30W PA Amplifier. Similar specification to 
above. 

PRICE £41.0.0 inc. P. & P. 

For full details of these and all Discosound Products write direct to:- 

DISCOSOUND, 
122 BALLS POND ROAD, LONDON, N.1. 

Telephone: 01 -254 5779 

Full money back guarantee if returned within 10 days. 

All Discosound Products are guaranteed for 12 months. 
Demonstrations given at any time. 
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M. X B. COMPONENTS (LEEDS) LTD. 
(INCORPORATING M. & B. RADIO) 

38 BRIDGE END, LEEDS 1 Telephone 0532 -35649 

GEIGER COUNTERS 
Well -known contamina- 
tion meter comprised of 
main unit fitted with 
meter marked in 'Milli 
Rontgens /Hour'. probe. 
lead and carrying case. 
A very sensitive set which 
will give a good reading 
from most pocket 
watches. Very low battery 
consumption. Audio out- 
put available from socket 
on front panel.'Supplied 
in new or as new b f 
condition. - 

Model 1. Supplied with internal vibrator power supply unit, enabling 
set to work from 4 pen cell batteries 89/6d. plus 7/66. P.D. 
Model 2. Requires 2 HT batteries (not included) 75/-d. plus 7/6d. P.P. 
TRANSISTOR MODULATOR FRONT END 4 transistor modulator 
pre -amp panel 2k" X 411 ". Fitted with preset microphone gain control 
and mod. filter. Originally used to drive an NKT404 which drove a pair 
of NKT404s. Supplied brand new with circuit of complete modulator 
2216. plus 1/6 D.P. 
TRANSISTOR INVERTERS. Both models are brand new. 
Model 1. 12 vdc input 270 wle at 150mA approx. output. £3 5s. plus 
4 / -d. p.p. 
Model 2. 12 vdc input 330 vdc at 330mA approx output. £5 15s. plus 
5 /-d. P.P. 
VliF RECEIVER UNIT TYPE R1933A. 18 miniature valve vhf receiver 
ideal for 2 metres, 4 metres or aircraft band. Requires p.s.u. and 
oscillator. 451 -d. plus 6 / -d. p.p. 
300 UNTESTED UNMARKED TRANSISTORS. 20 /-d. plus 2 /-d. P.P. 
600 UNTESTED UNMARKED DIODES. 201 -d. plus 2 /-d. P.P. 
ELECTRO MAGNETIC COUNTERS. 4 digit GPO type counters. 
Used but tested. Six for 30 /-d. plus 3/6d. P.D. 
DESK TELEPHONES. GPO type desk telephones complete with dials. 
Used but tested. Two for 32/6d. plus 7/6d. p.p. Four for 60 /-d. plus 
10 /-d. P.P. 
CONSTRUCTOR'S PARCEL NO. 1. Contains one 455Kc /s transistor 
FM IF panel, new but faulty: 60 untested unmarked diodes: 3 audio ose 
and timer I /Cs with circuits: 6 miniature 12 vdc 100µF capacitors: 
4 matched diodes: 5 2S3010 and 5 DT1602s. 37/6d. post free. 
Send for lists of other parcels. 
We also have in stock many other items of general interest. 
Please send s.a.e. for our latest lists. 

YOUR CAREER in 
RADIO & 

ELECTRONICS ? 
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 School, Reading, Berke. 

Please send FREE BROCHURE to 

NAME Block 

ADDRESS Caps. 

Please 
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A COMPLETE STEREO SYSTEM 

SAVE OVER £30 

L. & M. Stereo System Comprises: - 
Garrard SP25 Record Player with Goldring G800 
Magnetic Cartridge complete with plinth and cover 
and ready wired to 5 -pin DIN plug .. .. .. 
Teleton SAQ203 Amplifier .. .. 
Two full size 30" X 10" X 74" internationally 
acclaimed Musette speakers .. .. .. .. 

or available separately 
Credit Facility Available. 

Ree. Retail 
Price Our Price 

£34 15 0 £21 0 0 
£28 7 0 £20 0 0 

£38 0 0 £29 0 0 

£101 2 0 £70 0 0 

Other combinations of Hi -Fi equipment Brand New & Fully Guaranteed 
available on request and more L. & M 2025TO 
sensational bargains. Plinth and cover to 
fit most makes of Garrard turntables. 
Complete and ready for easy assembly 
with perapex cover of neutral smoke tint. 
Spindle can be left in position with cover 
on .. .. 

.r. r. Carr. paid 75I- 
Also available L. it M. 
plinthe and covers fully QC/. 
assembled Carr. paid 

L. & M. SUPPLIES 

40B .. .. .. £9 9 0 
SP25 .. .. £10 19 6 
SLOB .. .. .. £13 19 6 
AP 75 £18 9 6 
Midland Stereo 

10 
Tuner/ 

watts 
Magnetic /Ceramic .. £45 0 0 

Hi Fistereo Headphones £2 7 8 

Hainault House, Hainault Street, New Eltham, S.E.9 Telephone 01 -850 0829. Own Car Park. Callers Welcome. 

B'- PRE-PAK LTD TELEPHONE? SOU HEND (0702) 46344LIfF 
016 SEA, ESSEX 

FULLY TESTED AND MARKED 

AC107 3/- 0C170 4/6 
AC126 2/8 00171 4/6 
AC127 3/6 00200 3/6 
A0128 2/6 00201 7/ 
AC176 5/- 20301 2/6 
ACY17 8/- 2G303 2/6 
AF239 7/8 2N1302-3 4/- 
AF186 10/- 2161304-5 5/- 
AF139 7/6 2N1306-7 6)- 
BC154 5/- 2N1308-9 7/- 
BC171=BC107 2/6 2N3819 FET. 9/- 
BC172=BC108 2/6 2N3844A 5/- 
BF194 81- Power 
BF274 8/- Transift0ta 
BFY50 4/- OM 10/- 
BSY25 7/6 0023 10/- 
B8Y26 3/- 0025 8/- 
BSY27 3/- 0026 5/- 
BSY28 3/- OC28 7/6 
BSY29 3/- 0035 5/- 
B8Y95A 8/- 0C36 7/6 
0041 2/6 AD149 10/- 
0044 2/6 AUY 10 80/- 
0045 2/6 2N3055 12/6 
0071 2/8 25034 10/- 
0072 2/6 Diodes 
0073 8/6 AAY42 2/- 
0081 2/6 OA91 2/- 
0081D 2/6 0A79 1/9 
00139 2/6 OA81 1/9 
00140 3/8 IN914 1/6 

FREE! 
Packs of your own choice up 
to the value of 10/. with orders 
over £4. 

NEW UNMARKED UNTESTED PAKS 

510 25 Mixed volte 1} watt Zeners Top Hat 

B 8 0 8 in 
TraTO 

-5 
ne. Matched 0/P paire NPN. 10/. 

Sil. can. 

H11 30 Mat series "Alloy" PNP Transistors. 10/ 

B83200 
Tula and Germm 

rejects. NPN /PNP. 10/. 

B84 100 Silicon Diodes DO-7 glass equiv. to 10I- 0A200, 0A202. 

H15 30 Top 
ed 

Hat 
volte. 

icon Rectifiers 750 mA. 10 /- MfzSil 
BOO SOSil. Diodes sub. min. IN914 and IN916 

I OI- typea. 

71168 Exrcefrtims. 
Datera 

ss 
upPpak e d. 

of Integrated 10 /- 

BOO 
SO 

OC2 0/1n 21570 A,PB8195A, 
eslent to 10 

1560 10 7 Watt Zeser Diodes. Mixed voltages. 10/- 

B2° 20BY126/7 type Silicon Rectifiera 1 amp 10 /- plaatic. Up to 1,000 volta. 

116 40 250mW. Zener Diodee DO -7 min. 10 Glase Type. AV.40% Good. 

NEW TESTED & GUARANTEED PAKS 

B2 4 Photo Celle, Sun Batteries .3 to .5 volt, I OI- .5 to 2 ma. 

HO 4 BY1278iticon Hem. 1000 P,I.V. 1 amp. 
Plastic. Replaces the BY100 

B794 
1 40007 Sil.tiMec. 

Diodes. 1,000 P.I.V. 10 /- 
B81 10 Reed 

ema 
Swilitches, mixed types, large IOI- 

B892 5SP5 Light Sensitive Cells. Light Res. 10I 400 D Dark. 1M R 

11918 NKT163/164 PNP Germ. TO-510I- 
equivalent to 0044, 0C45. 

B92 4 
00 MHz. 360mWA06 

BS %20 252369 10I- 
B93 5 GET113 Trane. equiv. to ACY17 to I O/- ACY21 PNP Germ. 

BOO 200 Mixed Capacitors, Poet and packing 2/6 10 /- Approx. Quantity remeted by weight. 

B98 10 515112 and 5B102 equiv. to AC126, 10I- AC156, 0051/2, 0071/2, NK271, etc. 

H4 250 Mixed Resistors, Foot and packing 2/ -. 101- Apptoz. Quantity counted by weight. 

H7 40 Wirewound Resistors. Mixed Values. 10I- Postage 1/6. 

HO 2 00P71 Light Sensitive Photo Transis- 10 /_ 
tore. 

RETURN OF THE UNBEATABLE P.I. 
PAK. NOW GREATER VALUE THAN 

EVER 
Full of short lead 

i 

ductors and electronic 
components, appros. 170. We guarantee at least 30 
really high quality factory marked Transistors PNP 
and NPN, and a host of diodes and rectifiera. Mounted 
on printed circuit panels. Identification chart supplied 
to give some information on the transistors. 

P I PLEASE 
2/ F. 2 Peon this PakK 

P.1. ONLY 10I- 

COLOUR T.V. LINE OUTPUT TRANS- 
FORMERS. Designed to give bfKV when used 
with HL509 & PY500 valves. As removed from 
colour receivers at the factory. 

ONLY LI each. Post & Packing 4/6. i 

P.O. RELAYS 
Various Contacts and Coil 

Resistances. 
Post & Packaging 5/- 

8 FOR 

20/- 

* ALL OUR TESTED SEMICONDUCTORS HAVE A WRITTEN GUARANTEE 

SEND FOR OUR FREE LISTS and CATALOGUE NO CONNECTION WITH ANY OTHER FIRM. 
OF ALL OUR PRODUCTS. CHECK YOUR OWN MINIMUM ORDER 10/ , CASH WITH ORDER 
EQUIVALENT WITH OUR FREE SUBSTITUTION PLEASE. Add 1/- poet and packing per order. OVER. 
CHART. SEAS ADD EXTRA POSTAGE. 
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Overload protec- 
tion. 20,000 opv. 
AC volts 10, 50,250, 
1,000v. DC volts 
5 -25, 125, 500. 
2500v. D.C. Current 
0 -50 uA,,0.250 inA. 
Resistance 0 -60K, 
0.6 Meg obro. Deci- 
bels -LO to }22d11- 

Size of meter 41 x 35 e ]in. Complete 
L. with case, 851- P. & P. 3/8. 

DE -LUXE 8TEREFI 
HEADPHONES 

With soft rubber 
earpieces. Imped- 
ance 8 -18 ohms. 
Frequency re- 
sponse 23. 13,000 
cps. With lead and 
stereo plug. 

59/6 P;316P- J 

WELLER "EXPERT ". 
Comfortable and easy to use. 240v. AC. 
Instant dual heat 100/140 watt with two 
position trigger control. OUR PRICE 87/8 - P. & P. 4 /6J 

0,000 pp.v. DC voltage n, I5 -25.50 -250- 500 -2.5 , 

K (20,000 ohms per volt). 
AC voltage: 10- 50 -100- 
500-1000 volts (10,000 
ohms per volt). DC 
Current: 0 -50 uA, 0 -2.5 
mA, 0 -250 mA. Resis- 
tance; 0.6K, 0 -6 Mg (300 
ohm and 3010 at centre 
scale). Capacitance: 10f. 
to .001 mid. ,001 uf to 
1 uf. Decibels: -20 to +2215. Size 

44x35x lin. 71/- P. &P.316. _J 

-- J 

UNILU MODULES 
BUILD A 
STEREO 
AMPLI- 

'FIER FOIL 
ONLY 
£18.15.0 
P. & P. 7/6 

PACKAGE DEALS 
Unilex Modules 216.15,0 
Garrard 2026 211.14.1 
Celest ion Speakers £5,17.0 

£34. 6.1 

LIND -AIR 28 GNS. 
PRICE P. & P. 20/- 

'troller Modules 216.15.0 
Garrard SP25 Mk. II 215.11.4 
B.S.R. Cl Cartridge 98.17.3 
Celestion Speakers £5.17.0 

942. 0.7 

LIN-D-AIR 351 OM. 
PRICE P. &',P. 

L1NDAIR AUDiO 

L 

E.M.I. 
LOUDSPEAKERS 
MODEL 450 13; "x 8" 
elliptical with twin twee- 
ters. 8 ohm impedance. 
10 watts. Brand Nein. 
guaranteed. Lind -Air 
Price 79/8 P. & P. 4/6. 
MODEL 150 131°:c 8" 
elliptical, 3 and 15 ohm 
impedance. I0 watt,. 
Lind -Air Price 59/8 
P. & P. 4/6. 

6.1001 MULTI- TESTER 

62 D. MULTI -TESTER 

Eirnclatir 
PROJECT 6Q 

An attractive alternative for the enthusiast 
prepared to assemble these excellent 
modules to make a stereo assembly. 
Z.30 24 watt Power Amplifier 89/8 (2 
required). 
Stereo Sixty Control /Preramplifer 89.19.8 
P2.5 Power Supply Unit 24.19.8. 
SINCLAIR PROJECT 80 Package deal 
price 19 GRO. P. & P. 12/8. 
Project 60 is supplied complete with 
instruction manual and templates for 
plinth mounting. 

SINCLAIR IC -I0 INTEGRATED 
CIRCUIT 

10 watt Amplifier. Size only 1 e 0.4 x 
0,21rí. A true hi -fi amplifier complete with 
manual giving details of a wide range of 
applications and instructions- Guaranteed 
5 years. 
ONLY 59/6 P. & P.116. 
SPECIAL TRANSFORMER FOR 
OPERATING SINCLAIR IC-to from 
A.C. mains 230/290v. Output 13v. at 

L.0.5 amp. 16/6 P. & P. 2/6. 

18/19, 25 & 53 TOTTENHAM 
COURT ROAD, LONDON W.1 
Tel: 01 -580 2225/7679 
Open 9 -6 Mon-Sat (Thurs until 7) 

SAVE 1 
OVE 1 :. 

4s 

LA2 - -`" 
STEREO SYSTEM 
Only takes a few 
minutes to set up ready for use - 

Lind -Air LA20 Amplifier 928.2.0 
Garrard 2026T /C Changer with 

Sonotone Cartridge 911.7.6 
Pair of Lind -Air General 

Purpose Speakers 919.0.0 
Recommended Retail Price 963.9.8 

LI 
PRICE 

392- gnsa 
Carr. & Ins. 3:+ 

t Also available with Garrard 3000 changer 4 ono. extra) 

S VE ON AKA 
l? P:. _.. 

1,.w.4th 
i 

4000'Steieo Tape Recorder. 
List £124.13.9. 
Our Price 99 Gns. 

Carr. 33/- 
4000D STEREO TAPE DECK. 
List 989.19.1 
Our Price 69 Gns. 

Carr. 35/- 
1710. Stereo Tape Recorder. 
List 989 
Our Price 69 Gns. 

Carr. 35/- 

TELETON SAQ203 
TRANSISTOR 
STEREO AMPLIFIER 

Superb quality hi -fi. 10 watts per 
channel music power. Inputs foe 
Gran (Magnetic and Crystal), 
Tuner and Auxiliary. Tape Record 
output, Controls: Volume, Balance, 
Baas, Treble, Attractive oiled 
walnut cabinet and brushed alu- 
minium front panel. 
List Price £28.7.0 

LIND -AIR PRICE 

22 Gns. 
P. & P. 10/-. 

SPECIAL LIND -AIR PURCHASE; 
FANTASTIC SANSUI 200 AM/ 
FM MULTIPLEX STEREO 
TUNER AMPLIFIER 
Solid state 17 watts music power. 
Fully tuneable over Medium wave 
and VHF /FM Stereo. Inputs for 
gram and tape etc. Host of- outstanding features -details on request. lier. 
Retail Price 1$9.19.10. LIND -AIR PRICE 975.12.0. P. &P. 10/- 

Hì Fi Catalogne 
100 pages fully illustrated with 
8 page P.A. section. All leading 
makes and accessories plues details 

L of Budget Stereo Systems 
5/- P. & P. 1/- 

All Mall Orders and enquiries to Dept. PW2 
Kirkham House, 64a Tottenham Court Road, 
London, W.1. Tel: 01 -680 7041/2. 

SOLDERING GUN 

S-DEC BREADBOARD 

British Made 
Solderlesa breadboard panels, t or fast re- liable component connections. 
Single DeCs, One S -DeC with Control 
Panel, Mg and Accessories for solderless connections to controls, etc., with booklet 
"Projects on S -DeC" giving construction 
details for a variety of circuits. S1, P. & P. 8/6. 
4 -DeC KIT. Four S -DeCs with two Control Panela, Jigs and Accessories and the book- let "Projects on S -DeC" all contained in a strong attractive plastic case. Ideal for the professional user. 98,18.0- P. & P. 4/8, 
T -DeC KIT 22.10.0, P. & P. 3/6. 
S -DeC Stor 22.10.0 P. & P. 4/8 

2025 T/C with etereo cartridge ., 28.19.8 
3000 with ono one 
9TARCD stereo cartridge 910.19.8 
SP25 Mk III 212.19.6 
SLUR £15.19.8 
Base and cover for above £6.19.8 
AP76 819.10.0 
SL72B 924.19.6 
8L75/3 528.7.0 
SL96B 589.9.0 
Base and cover for above 819.8 
401 528.10.0 
P. & P. Decks 12/0. Rase & Cover 10/- 
Deck /Base /Cover 17/6. 
SPECIAL OFFERS! 
SP25 Pulli with base 216.12.0. P. &P. 15/- 
SP25 Mk III with Sonotone 9TAHCD 
cartridge and base 217.17.0. P. & P. 15/- 
Sonotone 9TAHCD cartridge 216.16.0 
P. & P. 1/6. 

94 -96, UPPER PARLIAMENT. 
STREET, NOTTINGHAM 
Tel : Nottingham 40403 (STD 0602) 
Open 9 -6 Mon-Sat (Weds until 7.30) 
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PRACTICAL 
WIRELESS 

VOL 46 N010 
Issue 768 

FEBRUARY 1971 

TOPIC OF THE MONTH 

Designer's Trophy 1970 
THE PROJECT AUTUMN competition has closed, the 

entries have been read, the equipment examined -and 
the judges have retired feeling slightly type- happy. As a 

result of all this, it is with pleasure that we can now an- 
nounce that the Practical Wireless Designer's Trophy for 
1970 has been awarded to Caleb R. Bradley for his winning 
article, "A High Impedance Voltmeter ". The formal 
presentation of the silver cup will be made at the Practical 
Wireless /Mullard Film Show at Caxton Hall on Friday, 
March 5th. 

Other entries which were selected by the judges as 

deserving special mention include the following (not given 
in order of merit): "Transistorised Oscilloscope" by J. R. 
Ransome, "Stereo Decoder" by A. Barber, "Language 
Laboratory" by N. Howie, "Enlarger Timer" by D. Smith, 
"Punchcard Operated Safe" by A. Birds, "Oscilloscope 
Trigger Unit" by P. Rouse and "A Novel Door Alarm" by 
D. Cross. The winning entry will be published in the April 
issue and others will appear in future issues. 

So much for the successful competitors, but what of 
the losers? Entries were judged on a combination of factors, 
including originality, construction, presentation, technical 
accuracy and so forth. Thus it is not, perhaps, surprising 
that many articles were returned due to non -originality, 
poorly written text (in the literal sense), badly designed 
circuits, unnecessary complexity. A few entries featured 
circuitry which could never work properly (some of 
these, however, were nicely built!) but the main reason 
for failure seemed to be inability to grasp the type of article . 

and the style required. Authors are free to develop a theme 
in their own way, but certain conventions should be fol- 
lowed (which can be determined by studying samples from 
recent issues). To help those wishing to try again, we will 
be publishing shortly some hints on how to set about 
writing for P.W. 

Getting back to Project Autumn, readers will note that 
the professional regulars stood aside from the competition, 
thus leaving it wide open to anyone interested enough to 
put in the effort. Congratulations to the winner and to the 
runners -up in the 1970 contest and our thanks to everyone 
who entered into the spirit of the event and sent something 
along. And remember -now is the time to start thinking 
about your entry for the 1971 Trophy, details of which will 
be given in the near future. 

W. N. STEVENS- Editor. 

MARCH ISSUE WILL BE PUBLISHED 
ON FEBRUARY 5 
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NfWS... NEWS .. NEWS... 
Compact Unit Audio The Apollo Unit Audio Hi -Fi sys- 

tem employs a Garrard 2025 TC 
deck and Garrard G.C. 536 cart- 
ridge. Amplifier output is 5W per 
channel, frequency response 40- 
20,000Hz and controls are volume, 
bass, treble and balance. Speakers 
are in polished teak and comprise 
a 6in. twin cone bass unit and a 
212in. parasitic tweeter with LC 
crossover. The suppliers stress 
that this unit is 100% made in 
England and supply a 12 months 
guarantee. The plinth, cover and 
amplifier unit measures 1412 X 
1234 X 712in. and the speakers 
measure 1412 X 8 X 612in. The price 
is 36gns. and postage, packing 
and insurance come to 50s. Audio 
Supplies (PW) 50 Stamford Hill, 
London, N.16. 

Bristol reader wins 
Competition 

Remember the Hi -Fi Competition 
which appeared in our November 
issue? Entrants were invited to 
put in order of importance eight 
features applying to the Decca 
3000 Series audio unit system. 

All entries were examined and 
it was decided that the best entry 
was that submitted by Mr. A. R. 
Dyke, of Bristol, whose order was: 
1 -J; 2 -K; 3 -L; 4 -E;. 5 -A; 6 -D; 7 -B; 

8 -C. 
Congratulations to Mr. Dyke 

who becomes the winner of a 
Deccasound 3000 Series Hi-Fi 
system, worth over £200. 

Our thanks, too, to all readers 
who joined in the competition and 
helped to make it such a great 
success. 

Mini Power Supplies 
Bentron Electronics have deve- 
loped a new series of miniature 
power supplies. 

The maximum input voltage is, 
depending upon the model, 40 
volts to 70 volts and the output 
voltage 4 volts to 60 volts. All 
parts are absolutely protected 
against overload and each unit is 
completely short circuit proof. 
Encapsulation by epoxy resin en- 
sures full protection against 
humidity and mechanical in- 
fluence which results in unusually 
high reliability. Further informa- 
tion: Rastra Electronics Ltd., 
275 King Street, London, W.6. 
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The Transensor 
The Transensor offers complete 
slide /commentary synchronisa- 
tion from one standard -type 
cassette recorder. Synchronised 
commentaries are made both sides 
of an ordinary compact cassette 
tape. No special tapes are 
required and no extras or "small 
black box" are needed as a 
separate unit from the recorder. 

The makers claim that this is 
the only recorder /sychroniser in 
its price range that allows one to 
erase the sync pulses indepen- 
dently of the commentary on both 
sides of the cassette tape. 

The miniature amplifier in the 
Transensor is powered by a PP3 
9V battery and when the battery 
current is below a working 
strength, a warning tone can be 
heard on the recording position. 
This prevents the synchroniser 
from being used until a new 
battery is put in. The switch of 
the Transensor is situated in the 
4 -pin DIN plug connecting lead, 
so that the synchroniser will be 
in the "on" position automatically 
when used in conjunction with 
the projector and in the "off" 
position when the plug is re- 
moved. Price is £43 which in- 
cludes recorder /Transensor, mic- 
rophone, C60 cassette, carrying 
case, lead for connecting Tran- 
sensor to projector, 2 separate 
manuals and 1 year guarantee. 
Audio Visual Picture Enterprises, 
17 Abercorn Place, London, 
N.W.B. Phone 01 -328 1461. 

120 Prize Winner 
The winner of the £20 prize in the 
competition run in conjunction 
with Public Opinion Surveys ques- 
tionnaire is: Mr. H. C. Anthony, 
25 Edwalton Avenue, Peter- 
borough. 

Trouble getting 
P.W.? 
Some readers report having diffi- 
culty in obtaining their copies of 
Practical Wireless. We strongly 
recommend that if this is the 
case, a regular order should be 
placed with a local newsagent. 
If difficulty is still encountered, 
please write to me direct, giving 
all the relevant information.- 
Editor. 
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NEWS... NEWS... NEWS... 
More Room 
A useful working surface for 
those with small shacks or just a 
corner of the kitchen, is provided 
by the Foldette -a folding table. 
Fixed to the wall by a simple: do- 
it- yourself system, it can be pulled 
down with one easy movement, to 
provide 8 square feet of peace - 
restoring extra space. 

The Foldette takes up no 
valuable floor space whatsoever. 
It has no legs to impede the 
endless to -ing and fro -ing that 
goes on, and when finished with, 
it can be pushed up again, with 
just one hand, to lie flat, protrud- 
ing only 234in. from the wall. It 
has a specially designed balance 
mechanism engineered to return 
the table to the wall automatically 
if it is pulled down less than 30 
degrees. If it is pulled down more 
than that it stays put -and doesn't 
descend on to your head just as 
you bend to pick up a dropped 
screw. Gentle downward pressure 
brings it into the positive, ready 
for use position where it can 
accept a weight of up to 500 lb. 

A choice of three colours for 
the wipe -clean plastic laminate 
top fits the table into most decora- 
tive schemes. White, Blue, and 
Yellow, are available, with two 
patterns -Grey Tweed and Teak 
Wood Grain. The strong, steel 
frame is finished in black stel- 
vetite-a coating which gives a 
pleasant grained effect to the 
metal. The table costs approxi- 
mately £25, with the mechanism 
guaranteed for 12 months. The 
Foldette is supplied complete with 
everything needed for fixing, 
including clear, easy - to - follow 
instructions. Polydesigns Limited, 
Coronation Road, High Wycombe, 
Bucks. 

Baker Speakers 
A new model -the "Regent" has 
been introduced by Baker Repro- 
ducers Ltd. and sells at £7. The 
D.W.1. Laboratory Loudspeakers 
12in. model now has a double 
central metallic ellipse. 

Copies of the leaflet giving 
details of Baker speakers may be 
obtained from Baker Reproducers 
Limited, Bensham Manor Road 
Passage, Thornton Heath, Surrey. 

The fo /dette table shown in folded 
and open positions. 

Readers are cordially invited to the 

fjcacticae 112iPt eee4,, 

and 
J eeeuiiiccn gáem ,rte 

(in collaboration with Mullard Ltd.) 
at 

eaxtan Mate, Caztan Street, 
,Landon, & W.1 

(Great Hall Site) 
on 

tnidaçi 5th Match, 1971 
7 -15 p.m. for 7 -30 p.m. 

N- Steuen,, Ediíat o- f "J.cacticae W keeeeo" 
and "J.deuiliata" wiee 6e is the chat 

The films this year include "The Electron's Tale" and the lec- 
ture will be entitled "The I.C. Story -Continued" and the principal 
speaker will be Ian Nicholson of Mullard Ltd. Free refreshments 
will be served during the interval. For tickets send a stamped 
addressed envelope marked FILMSHOW to: Practical Wireless 
Editorial, I.P.C. Magazines Ltd., Fleetway House, Farringdon 
Street, London, E.C.4. 

IIiNIïIIIIIIIIIRIIIIIIIIIIIIIIIIIIIIflllllllllllll! IIIIIIIIIIIIIIIIIIIIIIIflllllllllllllllllf 

815 

www.americanradiohistory.com

www.americanradiohistory.com


THE E.H.T. Voltmeter, to be described, may be 
built in two versions, either as a simple single 
range 0 -25 kilovolt meter, consisting of high 

resistance series resistor and a 0 -50 microamp meter, 
or as a sophisticated multi -range instrument which 
will have many uses in the electronics field, as well 
as in television servicing. The multi -range version 
has ranges of 2 ° 5kV, 5kV, 10kV and 25kV, with a 
constant input resistance of 500Mí1 on all ranges. 

MULTI -RANGE 
3BH310" 
VOLTMETER 

J. THORNTON LAWRENCE 

Single -range Version 
The basic circuit of the single range E.H.T. Volt- 

meter is shown in Fig. 1. The internal resistance of 
the meter is negligible compared with the series 
resistor Rl and so can be neglected. The deflection of 
the meter is determined by the input voltage and 
the series resistor, giving a full scale reading of 
25kV. 

Vin (25kV) 
Im (50 microamps) - RI (500M12) 

The series resistor is identical to that used in the 
multi -range version and the construction of it is des- 
cribed later. 

EHT 
V in 

RS 
7 

(50 =10M 2W 5 °1° 

500M carbon film 

Fig. 1. Basic circuit of 
single -range EHT volt- 
meter. 

Multi -range Version 
The multi -range version of the E.H.T. Voltmeter 

employs an integrated circuit operational amplifier of 
the `709' type, operating as a d.c. amplifier and 
driving an indicating meter, as shown in Fig. 2. 

In the circuit, the operational amplifier has nega- 
tive voltage feedback connected in shunt with the 
input signal. The `709' type of amplifier has an 
`open loop' gain in excess of 20,000, and as the de- 
manded gain for the circuit, on the most sensitive 
range, is only 10, the overall voltage gain of the 
amplifier circuit, for all practical purposes, is deter- 
mined entirely by the ratio of the feedback resistor 
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Rf to the series resistor Rl. The output voltage can 
be expressed as: 

Rf 
Vout = Vin X 

Ri 

The meter deflection depends on the output voltage 
of the amplifier and the meter series resistor Rm 
(which includes the resistance of the meter), and may 
be expressed as: 

Im = Rm 
Vout 

The meter deflection for any input voltage can 
therefore be expressed as: 

Vin X Rf 
Im - 

Rl X Rm 

To change the voltage range, it is necessary to 
change the value of one of the resistors in the cir- 
cuit, and the most convenient one to change is Rf. 

V 
V in 

R1 
500M 

Rf (Switched/ 

50pA 

Fig. 2. Basic circuit of multi -range EHT voltmeter using 
an i.c. operational amplifier. 

Working out the values of Rf required to give the 
desired voltage ranges, with R1= 500M12, Rm= 100kí2 
and Im =50 microamps, we get the following results: 

Vin 
25kV 
10kV 
5kV 

2°5kV 

Rf for full scale reading 
100kí1 
250kí1 
500k11 

1Mí1 
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EHT 
Live 

Input 

R1 
500M 

Earth O 

R2 
100k 

141 
2 Sia 

+9V 

R3 
200k 1M 00k¡250k 

4 

R8 
100k 

51b 7 

R4 
200k 

-9V 

kV 

'Set zero' 
VR1 
30k 

C3 
C2 0.005 

r 40 
52a 

30t, 0 

--74° 
52b 

B1 

9V 

R9 
8.2 
M 

0.02 
R10 
1.5k 

M1 
50NA 
f. s.d. 

o 

10 
Ó Ó 

25 Off 

50 
0+ Battery 

check 2.50.E 
51 Clockwise rotation 

of knob 

Fig. 3. Complete circuit of the multi -range voltmeter. Switch contacts and knob rotation shown from rear. 

52 

C4 
200p 

R11 
82k 

VR2.'Cal' 
3 

30k ád B2 
S 2 + 

2n 9V 

In the practical circuit, the meter series resistor, 
Rm, actually consists of a fixed resistor of 82kft, a 
pre -set variable resistor of 30ks/ and the internal 
resistance of the meter. The variable resistor is 
adjusted to give the required total value of looks/. 
Should Rl not be exactly 500MSl, due to resistor 
tolerances, the value of Rm can be adjusted slightly 
by this variable resistor to compensate for these in- 
accuracies and thus give the correct full scale 
reading. 

Circuit 
The full circuit of the Multi -range E.H.T. Volt- 

meter is shown in Fig. 3. The e.h.t. voltage to be 
measured is connected to the input terminal and 
the current through Rl is passed through Sla to the 
inverting input of the operational amplifier, pin 4. 
The output of the amplifier, pin 10, is fed back to the 
input through the selected feed -back resistor, R5 to 
R8, and Slb. 

The output of the amplifier is also fed through R11, 
VR2, S2b, S2c and the meter, Ml. Switch S2 per- 
forms several functions, section S2b and S2c reverse 
the connections to the meter for positive and nega- 
tive e.h.t. inputs, and short circuits the meter when 
the instrument is switched off. Sections S2a and S2d 
connect the positive and negative supply rails to the 
positive and negative batteries when the instrument 
is in use. 

An internal battery check position is provided on 
Sla by switching to R3 to check the positive supply 
battery and to R4 to check the negative supply bat- 
tery. The range of the meter in these positions is 10 

volts full scale. 
The operational amplifier has a small input current 

which would cause an off -set voltage at the output. 
A compensating current is provided by VR1 and R9 to 
bring the output of the amplifier to zero. This con- 

trol is the "Zero" control and is adjusted on the 
most sensitive, 2.5kV, range for zero indication on 

the meter. - 
Capacitors Cl and C2 provide decoupling for the 

amplifier and C3, R10 and C4 are compensation com- 

ponents to ensure stability of the amplifier when 
operated with considerable negative feedback. 

Resistor R2 is included at the bottom of Rl to 
prevent voltage building up across Sla if the switch 
was in the battery check position, with e.h.t. con- 
nected to Rl. R2 does not affect the accuracy of 
measurement as it shunts the input of the amplifier, 
which is very low resistance due to the large amount 
of negative feedback being used. 

E.H.T. Resistor 
The heart of the E.H.T. Voltmeter is the chain of 

voltage dropping resistors which have to be capable 
of being connected to 25kV. Because of the high volt- 
age involved, it is necessary to employ a special 
method of construction that will keep the voltage 
across each individual resistor to a satisfactory value 
and to allow adequate insulation between adjoining 
resistors in the chain and to surrounding objects. 

Photograph of the partially assembled e.h.t. resistor chain. 
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This is done by mounting fifty 10M11 12 watt 
resistors on a framework by two perforated S.R.B.P. 
(Synthetic Resin Bonded Paper) boards which are 
housed in a plastic beaker, Fig. 4. 

EHT Stress 
reducing 
sphere 
(Tobacco tin) 

Plastic beaker 

Plastic lid 
of beaker 

Instrument case 6BA 

Solder tag 2BA 
Fixing to case 

Fig. 4. Assembly details of the e.h.l. resistor in its protective container, 

The 10Mú resistors are fitted in a spiral fashion by 
starting at one end and moving one line of holes 
(0.1 inch) further as each resistor is fitted, so that 
between each resistor and the one directly below it, 
there are three blank holes, as shown in the drawing. 
It is important to make clean soldered joints, with no 
spikes of solder or wire sticking out as at very high 
voltages any sharp points will cause corona break- 
down. 

To reduce any tendency for corona discharge to 
take place, from the top input terminal of the resis- 
tor assembly, it is fitted with a stress reducing par- 
tial- sphere consisting of a round edged tobacco tin. 

Instrument case 
The metal for the top cover is cut, marked out, 

drilled and folded as shown. The position of the 
bends have been arrived at empirically and it is 
advisable to check the position of the markings by 
physically comparing these with the lower part of 
the case before actually making the bend. 

When the cover is fitting snugly on the lower part 
of the case, the fixing screw holes can be marked 
through and then drilled for self -tapping screws or 
drilled and tapped 6BA. The case may be sprayed 
with car touch -up enamel or covered with `Fablon' or 
`Contact' material and lettered with `Letraset.' 

Meter and Amplifier 
The amplifier circuit is built on a O' lin. x 0 lin. 

matrix Veroboard panel, size 3 in x 2.6in., which is 
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* components list 

Resistors : 

R1 500M0* R5 1Mû 1% R9 8.2M0 10% 
R2 100k0 10% R6 500k0 1% R10 1.5kû 10% 
R3 200kû 1% R7 250kû 1% R11 82k0 5% 
R4 200k0 1% R8 100k0 1 

* Constructed from fifty (50) 10Mû .1W 5°% resistors. 
All resistors ;W carbon film (Home Radio). 
VR1 30kû pre -set VR2 30k0 pre -set 

Capacitors : 

Cl 0.02µF 160V poly C3 0.005µF 250V disc 
C2 0.02µF 160V poly C4 200pF 250V SM 

Integrated Circuit : 

Motorola MC1709C (Bi -Pak BP709) 
I.C. socket (Bi -Pak TSO14) 

Switches : 

S1 2 -pole 6 -way midget wafer 
S2 4 -pole 3 -way midget wafer 

Miscellaneous : 

Meter MI, 50µA f.s.d. (Henrys MRA -65B). 
Veroboard (1) 0.1 x 0.1in. matrix, 3 x 2.6in. 
Matrix boards (2) (Radiospares Type 187). 
Knobs (1 Type WK, 1 Type PK with trims, Radio - 

spares). 
Batteries (2) PP9, and connectors. 
Polythene beaker (Tudor Rose, Woolworths). 
Earth terminal, plastic feet, high -tension cable. 

mounted directly onto the meter terminals. The lay- 
out of the plain side of the Veroboard panel and the 
wiring connections are shown in Fig. 5. A break in 
the copper strip, on the reverse side, is shown as an 
`X' on the drawing. 

It is necessary to use the 0lin. matrix Veroboard 
because the Integrated Circuit holder used has a 
0 lin. pin spacing. As there is only 0.05in. between 
the copper strips, it is important to use a small 
soldering iron bit and to avoid using excess solder 
when fixing the components as this may result in a 
short circuit between adjacent strips. 

Set Zero and Calibration Controls 
The ZERO and CAL controls are of the pre -set 

type and the knobs protrude through the back of the 
instrument. To avoid any possibility of accidental 
misadjustment, the CAL control is set in from the 
panel by using spacers and long screws so that the 
knob is only just showing, whereas the ZERO control 
knob protrudes the normal amount. 

Range and Polarity Switches 
The range switch is a 2 -pole 6 -way midget wafer 

switch and is mounted in the upper hole on the 
front panel. The switch positions, reading from left 
to right, are -, +, 25, 10, 5 and 2.5. The first two 
positions enable the negative and positive batteries 
to be checked and the other positions indicate the 
full scale reading in kilovolts. 

The polarity switch is a 4 -pole 3 -way midget wafer 
switch and is mounted below the range switch. The 
positions are -, OFF and +. 

Connecting Leads 
The earth lead from the Voltmeter should be of a 

reasonable size, say 23/0076, and should terminate 
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123 4 
8 

8 

4 

t 

8 

8 

Inside of cover 

Bend up 90° 

64mm 

Bend up 

!E13.- 

Cut out for 
Henelec meter 

M RA -65B 

67 mm Dia 

64mm 

A\ 

+A i 

Bend 
up q5° 

1" 4 

A 

42 

4 

Marking out and drilling details 

in a reliable crocodile clip, so there is no danger of 
the lead fracturing or becoming un- clipped. The 
e.h.t. connecting lead should be of special high ten- 
sion cable, such as Radiospares `E.H.T.' cable, which 
is suitable for operation up to 18kV. 

For voltages higher than this it is possible to re- 
move the braiding from co-ax cables, to obtain a 
conductor with the required insulation. The inner 
conductor and insulation on Uniradio 43 is good to 
21kV and Uniradio 67 to 38kV. 

Some kind of probe tip arrangement is useful 
when working on voltages up to about 5kV, but a 
simple hook at the end of the probe is probably the 
best arrangement for general use as it can be 
hooked on and left without being held. The probe 
used with the prototype was made from a giant ball - 
pen case. 

VR1/2 

S1b/1 

Earth 

S2 b /2 

S2d/2 

S2a/4 

VR1/1 

Hole sizes 

A = Dia 

B -t6 Dia 

C =B Dia 

D = 1'Dia 

" 

Material: 16SWG Aluminium 

for the top of the instrument case. 

The E.H.T. Voltmeter should be carefully connec- 
ted to the circuit under test by first connecting the 
earth terminal of the voltmeter to the chassis of the 
equipment. In the case of t.v. receivers, all the usual 
precautions regarding mains connected chassis 
should be observed. 

It is most important to exercise the greatest care 
when working on the e.h.t. circuits of electronic 
equipment where these are derived directly from a 
50Hz mains transformer. Always stand on a rubber 
or plastic mat, work using one hand only and keep 
the other in your pocket and never stick your head 
near the e.h.t. voltage or inside the equipment. After 
switching off, ensure that all the e.h.t. capacitors are 
discharged by shorting them out with an earthing 
lead. 

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 

9 

. 

29 

52c/1 

Sib /2 
Sib /3 
Sib /4 
Si b/5 
VR2 /1 

Note. 
The copper 
strip is on the 
reverse side 
of board 

Veroboard. 
Matrix. 0.1''x 0.1" 

Size. 3.0'x 2.6" 

Calibration 
As with any transistor 

equipment, the wiring 
should be double checked, 
particularly the polarity 
of the battery supplies, 
before switching on. 

Fig. 5. Circuit board component 
layout. 
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1. With the Polarity switch at OFF, check the 
mechanical zero of the meter. 

2. Set the Range switch to 2.5kV. 
3. Set the Polarity switch to -+-. 

4. Adjust the amplifier ZERO control for zero 
indication. 

5. Switch the Polarity switch to - and check 
that the meter is still at zero. 

6. Connect the meter to an accurate supply of 
2 5kV and set the CAL control to give full 
scale reading. The accuracy on the other 
ranges should be within about 3 %. 

Earth 
terminal 

Bt 
PP9 

Oio 

Veroboard panel 

(Meter terminals) 

® 

Practical wiring layout of the EHT multi -range` voltmeter. 

If no accurate e.h.t. supply is available the meter 
may be calibrated as follows: 

Fit two new PP9 batteries. 
Complete operation 1 to 5. 

7. Switch the Range switch to +. 
8. Switch the Polarity switch to -+-. 

9. Adjust the CAL control for an indication of 
9.6 volts, (48 on the 0 -50 scale). 

10. Switch the Range and Polarity switches to 
- and check that the voltage reading is the 
same. 

11. If there is any difference, adjust ZERO control 
so that 9.6 volts, (48 on the scale), is midway 
between the + and - indications. 

The calibration of the e.h.t. ranges should now be 
accurate to within about 7% of the full scale reading 
of the range in use. 
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SIATICS have been prominent on the medium 
waves this winter. On some parts of the band 
they appear in the spaces between European 

channels and are audible in the evenings before local 
stations close down for the night. Hopei 940kHz 
which lies between AFN 935kHz and Toulouse 
944kHz, has been picked out several times by the 
writer at 2200hrs GMT. The programmes are un- 
mistakably Chinese. Calcutta 1130kHz can be found 
on the l.f. side of the burble on 1133kHz, it signs off 
at 1700hrs but has been logged again at 2210hrs 
after sign on. Three Japanese stations reported 
recently to Medium Wave News are JOIB Sapporo 
on 750kHz at 2115hrs GMT; JOBB Osaka 830kHz 
at 2030hrs; JOLB Fukyoka 870kHz at 2105hrs while 
Chinese have been reported between 2100hrs and 
2230hrs GMT on 660, 740, 770, 860, 920, 1020, 1280, 
1290kHz. KSBU 1360kHz in the Ryuku Islands 
(Okinawa) now signs on at 2000hrs and has been 
logged at 2130hrs. Taiwan (Formosa) has been heard 
at 2000hrs from BED96 900kHz and at 2100hrs from 
BED97 1100kHz. The VOA operates a 1000kW Voice 
of Free Asia in Thailand on 1580kHz which was heard 
recently in Holland at 2200hrs and by the writer 
at 2240hrs. Bagdad Iraq is a consistent signal during 
the evening on 760kHz while from the Persian Gulf 
there is Kuwait 1345kHz and the BBC relay on 
Masirah Island on 1410kHz, both being logged at 
2100hrs. Omdurman Sudan on 960kHz is on the air 
until 2200hrs with Arabic programming but should 
not be confused with the stronger signal from Tunis 
on 962kHz. 

There is an Asiatic station on 200kHz on the long 
waves which has been heard after the close down of 
BBC -2 at 0110hrs GMT, with music that is neither 
oriental nor arab in style. The language is unknown 
to the writer but is probably Turkmenian, since 
Ashkhabad, which is located north of Iran and east 
of the Caspian Sea, is listed on this frequency. This 
station has been heard several times and on one 
occasion was strong enough to produce a beat on the 
S meter before Droitwich signed off. Prague on 
272kHz closes down at 0100hrs GMT with multi- 
lingual announcements, to clear the channel for 
Novosibirsk in Siberia, which has been heard with 
news in Russian. 

The two oldest broadcasters in the United States - 
KDKA and WBZ -which were featured recently in 
the Going Back series, are still on the air and are 
often logged by DXers in this country. KDKA 
Pittsburg is on 1020kHz and WBZ Boston is on 
1030kHz. Listen after midnight when the path is 
open, and. both will be heard. The third oldest is 
WBT Charlotte North Carolina now on 1110kHz, 
which is usually logged together with CBD Saint 
John, New Brunswick on the same channel. Other 
U.S. stations in the centre of the band are WINS 
1010kHz in New York City; WHN 1050 also in NYC; 
WBAL 1090 in Baltimore. From Canada there are 
CKBW 1000kHz in Bridgewater Nova Scotia; 
CJRP 1060 in Quebec City (in French) and CBA 1070 
Moncton N.B. 

Charles Molloy 
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AA TE 
BANDS 

UR 
PART 3 

COMMUNICA ¡IONS 

RECEIVER 
RF Amplifier /First Converter 

In order to reduce the complexity of the switching, 
the tuned circuits are arranged round a 4- wafer, 
single pole, 8 -way switch, Sla -d. Any compromise 
is more than made up in efficiency, particularly as 
there is only one switch contact per circuit instead 
of the usual two or three, plus a bonus of considerably 
simplified wiring. The circuit is shown in Fig. 11. 

Tri is used in the common collector mode, which 
provides a sufficiently high input impedance (about 
100k12) directly across the tuned circuit. 

The 7MHz coil L2 is permanently in circuit, a 
capacitor C2 being switched across it in the 3-5MHz 
position to resonate the coil in this band, while on 

1.5 80 29.0 

3.5 2 7028.5 

7.0 03 
O O 

6 
0280 

14.0 21.0 

R5 

20.01 

BF 115 

F/ 

W. CAMERON 

of low noise, the oscillator injection is at a rather 
low level (about 100mV). The output from the mixer 
is via the screened lead to Ll in the second converter 
stage. 

Probably the nearest that one can get to stability 
approaching that of a crystal (in an oscillator circuit) 
is the series tuned Colpits circuit. This has a number 
of good points, not least being the fact that small 
changes in inductance have little effect on oscillator 
frequency, which is as well, as the band switch has 
to be part of the inductance. In fact, due to being 
in the low impedance end of the coils, the switch 
has no effect on oscillator frequency. It is possible 
to zero beat a signal on one band and then switch 

R8 
56k 

L5 

12 

L7 

Sib 

L8 

1 

Ae15 
I 

1' +JT 

C20 Tq, 
1q1 

FJT To() Q 

2 R20 
270 

FJ! 01 8.2V 
250mW 

+5V stab. 

Tri -4 

Sic 621 
2.7k 

753 
BF115 

8 

C4 

1000 

752 
BF115 

R10 
000p 

MINN 
Cl 
250 
P )P 

C15 
68p 

4 C16 
56p 68p 75p 

R3 
22 

33k 

R4 

the h.f. bands another coil is switched in parallel 
to resonate in the required band. 

The series resistor R10 in the base of Tr2 deliber- 
ately holds down the gain which would otherwise 
be excessive, and also reduces the loading of Trl, 
at the same time helping to keep the gain constant 
on all bands, as the load is now almost purely 
resistive. 

The same method of switching is used in the 
collector circuit of Tr2. A low impedance link carries 
the signal to the mixer Tr3 via C8. In the interests 

Cib 
75p 

5 6 

Sia -a 

3 
56p 

FJT: Feed through capacitor 

Fig. 11; Circuit of the r.f. amplifier and first 
converter stages with details of the bandswitch 
connections. 

around, returning to this band, when the signal will 
still be in zero beat. 

As a point of interest, it should be possible to 
use this converter with any receiver covering 1.5- 
2.0MHz (or even 1.0- 1.5MHz) by taking Tr3 collector 
to the 9V line via an r.f. choke or a 2.2kí2 resistor, 
and coupling via a 0.01µF capacitor and screened 
lead to the receiver aerial and earth sockets. Test 
voltages are given in Table 4. 
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Construction 
The unit is built up in a box chassis, fabricated 

from tinned plate with aluminium end panels, each 
stage being screened from its neighbour by a par- 
tition screen, also of tinned plate. 

The chassis measures 6 X 4 X I4in and the 
assembly details are shown in Fig. 12. Partitions and 
end plates should be cut very slightly undersize. 
Drilling is completed before the pieces are assembled 
but note that the two screws holding the front of 
the gang also secure that side of the front plate. 
Take care that all the holes for the switch wafers 
are aligned correctly, any undue stress on the switch 
sections will cause excessive wear and erratic 
operation later on. 

TABLE 4 

Collector Base Emitter 

Tri 8.9 1.0 0.4 
Tr2 8.8 1.4 0.9 
Tr3 9.0 0.9 0.3 
Tr4 4.5 2.0 1.4 

Measured with 20kû /V meter 

When all the parts of the box are ready, the front 
plate and gang are fitted first, then the switch shaft, 
indexing mechanism, and first switch wafer. The 
mounting position of the wafer is as Fig. 11. Mark 
the positions of the three partitions as these are 
fitted only after the wiring -in of the components in 
each previous section has been completed. 

Next wire up the first stage as in Fig. 12. The 
coil formers are secured with impact adhesive and 
earth returns are soldered direct to the chassis. 

VC1a 

VC1b 

To L1 

1.5 (IF) 
chassis 

Aerial 1.5 

1112 L1&2 

m-n 

I l 
Ins. 

F 

Aerìal 

m ,.- -.^^.="r' 51a / o o 

m L4 O O. 0 
b c m 8e 

` tY+` B J ®I m l/ 1 ' ,' 
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® 

yF/T L5&6í 

C 11/2 
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E 

t9V 
i 

R- 

2 

, 
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o F L9 / L1? - 
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co + _ 
O0 _O®013 1:® ®e®e 

I 

Fig. 12: Wiring details of the r.f. amplifier and first converter stages. 
Winding information for the inductors is given in the adjacent table. 
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The first partition, with the second wafer secured, 
is now soldered into position, and wiring of the 
second stage completed. The procedure is repeated 
for the third and fourth stages. 

Alignment 
This will be made easier, if the r.f. coils are first 

roughly pre- tuned. To do this, solder a diode (0A70 
or similar) to the live side of VC1a and connect a 
meter from this to chassis. Set the gang to mid - 
position and inject a 3.8MHz signal into Ll, switching 
to the 80m band. Adjust the core of L2 for maximum 
reading on the meter. The reading will depend on 
the output available from the signal generator, but 
can be expected to be half a volt or so. If more, 
the output from the generator should be reduced; 
if less, use the 50 or 100 microamp range of the 
meter. An indication of maximum reading is all that 
is required. Repeat the procedure on the 14 and 
21MHz bands. 

The coil L2 is common for both 7 and 3.5MHz 
bands and L4 for 21 and 28MHz bands, the swing 
of VC1a being sufficient to accommodate the two 
adjacent.bands in each case. 

The coils in the second stage can be adjusted in 
the same way by connecting the diode to VC1b and 
injecting the signal into L5. 

Note that the unit is not connected to a power 
supply for these adjustments. 

Assembly and Final Alignment 
With the aid of the cover photograph of the 

receiver (December 1970 issue of PW) and the 
below- chassis view in Part 2 (January 1971) the 
various units can now be assembled on to the com- 
mon chassis which is. 12 x 9 x 2in and made of 
18 s.w.g. aluminium. The panel 12 x 4 *in (12 x 4$ in 
with flange) is bolted to the front to carry the tuning 

INDUCTORS 

Function 

L1 

L2 

L5 /6 

3 turns p.v.c. insulated wire over 
earthy end of L2 

50 turns 36 s.w.g. enam. close 
wound 

As L1/2 
AE 80/40 
RF 80/40 

L3, L7 

L4, L8 

L9 

L10 

L11 

L12 

L13 

28 turns 32 s.w.g. enam. close 
wound 

15 turns 24 s.w.g. enam. close 
wound 

65 turns 36 sw.g. enam. close 
wound 

40 turns 32 s.w.g. enam. close 
wound 

20 turns 24 s.w.g. enam. close 
wound 

15 turns 24 s.w.g. enam. close 
wound 

9 turns 24 s.w.g. enam. close 
wound 

AE /RF 20 

AE /RF 15/10 

Osc. 80 

Osc. 40 

Osc. 20 

Osc 15 

Osc. 10 

Above ' nductors wound on Radiospares formers *in. 
dia. with dust cores. 

L14, 15 Each 2 turns 24 s.w.g. tinned 
copper wire ¡in. i.d. self - 
supporting Osc. 10 
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I{111 G 18 watts. Fitted 3/32 " bit for miniature 
work on production lines. interchangeable 
ware bits. 1/8", 3/16" and 1/4" avaiteble 
For 240, 220 or 110 volts.£1 .80 (36g -) 

r,t)saiowt) 
E20 watts. Fitted with 1/4" bit. 
Interchangeable spare bits 3/32 ". 1/8", 

avrilabta. For 240. 220, 110 
volts. Frdm£1.80 (361 -) 

1625 watts. Fitted with 1/8" bit. 
Interchangeable bin 3732', 3/16" and 1 /R':.' 
available. Ideal for high speed production 
Mos. For 240, 220, 110, 24 or 12 volts. 

From £1.800061-) 

Complets precision 
soldering kit 

PLUS 36 -page booklet on 
"How -to- Solder- " -a mine 
of information for amateur 
and professional. 

This kit -in a rigid plastic 
'tool -box' - contains 

l CN 15 watts 
miniature iron, fined 
r}' bit. Interchangeable 
spare bit's.{s'. '. 
Reel of resin -cored 
solder 
Felt cleaning pad . Stand for soldering iron 

From Electrical and Radio 

;;h £2.75 (55/-) 

140 watts. Fitted 5/16" bit.' - - 

Interchangeable bits 1/4", 3/16", 1 /8'", 3132" 
available. Very high temperature iron. For 
240, 220, 110, 24 or 20 volts. From £2.404481 
Spara bits and elements for all models 
and voltages immediately avail ade from stock. 

miniature 
soldering 

iron 

Model CN 240/2 
£1 70 (34) 15 watts - 240 volts 

Fitted with nickel plated bit (3/32 ") and in 

handy transparent pack. From Electrical 
and Radio Shops or send cash to Antes, 

PRECISION MINIATURE SOLDERING IRONS 

Antes, Mayflower House, Plymouth, Devon. 

Telephone: Plymouth 67377/8. 
Telex: 45296. Giro No. 2581000. . 
n Please send me the Antes colqur 

catalogue D Please send me the following irons Ili 
Quantity Model Bit Size Volts Price 

111 
I enclose cheque /P.O. /cash value 

NAME 

ADDRESS 
P.W.2 
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BRAND NEW 
SEMICONDUCTORS & COMPONENTS RETURN OF POST SERVICE 

SOLE AGENTS FOR SOLID STATES DEVICES INC., (USA). IN U.K. GUARANTEED 

TRANSISTORS 
2G301 4/- 2N3402 4/8 3N143 18 /8 BC1680 3f- EFY75 6/- NKT237 7/- 2G302 4/- 2N3403 4/8 3N152 17/8 BC169 8/6 BFY76 8/- NKT238 5/- 
2G303 4/- 2N3404 8/8 BC169B 2/9 BFY77 11/8 NKT240 5/6 
2G306 8/6 2N3405 9/- R.C.A.:- BC169C 3/- 10'Y85 9/- NKT241 5/8 
2G308 6/- 2103414 4/8 40050 10/8 BC170 2/6 BFY90 18/8 NET 281 5/6 
2G309 8/- 2N3415 4/6 40251 17/8 BC171 8/- BPX25 87/- NKT 713 4/- 
2G371 8/- 2N3416 7/8 40309 8/8 BC172 8/- BP %29 88/- NKT 781 8/- 2G374 4/- 2N3417 7/8 40310 9/- BC175 4/8 BPY10 29/- NKT10419 8/- 
2G381 4/8 2N3570 25/- 40311 7/- B0182 2/8 BRY39 9/8 NKT10439 7/8 
2N404 418 2N2572 19/8 40312 9/8 BC182L 2/- BSX19 8/6 NKT10519 
210696 4/- 2N3602 5/8 40314 7/8 BC183 2/8 BS %20 8/8 8/8 
2N697 4/- 2173606 5/8 40320 7/8 BC184 8/- BS %21 7/6. NKT20329 
2N698 5/- 2N3607 4/8 40323 8/8 BC212L 2/6 BS %26 9/- 9/6 
2N706 2/6 2N3702 2/8 40324 9/6 BCY30 5/6 BS %27 9/8 NKT20339 
2N706A 2/8 2N3703 2/6 40326 7/8 BCY31 5/6 1001028 6/6 7/6 
2N708 8/- 283704 8/8 40329 8/- BCY32 7/6 BS %60 16/8 NKT80111 
2N709 12/6 2N3705 8/- 40344 5/6 BCY33 4/- B8 %61 12 /8 - 15/8 
2N2718 5/- 2N3706 2/8 40347 7/8 BCY34 4/6 68X76 4/6 NKT80112 
2N726 6/- 2103707 8/- 40348 10/6 BCY38 4/6 BS %77 5/8 19/6 
210727 8 / - 2N3708 2/- 40360 8/8 BCY39 10/8 68X78 5/6 NKT80113 
2N914 8/8 2103709 2/- 40361 9/8 BCY40 7/8 BSY24 8/- 22/8 2N916 8/8 2113710 2/6 40362 11/6 BCY42 8/- BSY25 8/- NKT80211 
2N918 6/- 2N3711 2/6 40370 6/6 BCY43 3/- BSY26 8/8 18/8 
2N929 4/6 2N3715 44/6 40406 11/8 BCY54 6/6 BSY27 3/6 NKT80212 
2N930 5f8 2N3716 58/- 40407 8/- BCY58 4/6 BSY28 3/6 18/8 
2N987 10/6 2N3773 48/- 40408 10/6 BCY59 4/6 BSY29 8/6 NKT80213 
2101090 4/6 2103819 7/- 40410 12 /6 BCY60 19/8 BSY32 5/- 18 /6 2N1091 4/8 2N3823 19/6 40467A 11/6 BCY70 4/- B0Y36 5f- NKT80214 
2N1131 5/- 2N3854 6/6 40468A 7/- BCY71 8/6 BSY37 5/- 18/6 
2N1132 5/- 2N3854A 5/8 40600 14/8 BCY72 8/8 138Y38 4/6 NKT80215 
2N1302 8/6 2N3855 5/6 AC107 6/- BCZ1O 5/8 BSY39 4/6 1816 
2N1303 8/8 2N3855A 8/- AC126 4/- BCZ11 8/6 BSY40 6/6 NKT80216 
2N1304 4/8 2N3856 8/- AC127 5/- BD116 22/6 BOY51 6/6 18/6 
2101305 4/6 2N3866A 7/- AC128 4/- BD121 13f- BSY52 6/8 OCIO 15/- 
2N1306 5/- 2N3858 5/- AC154 4/8 BD123 16 /6 BSY53 7/6 0022 10/- 
2101307 5f- 2N3868A 8/- AC176 5/- BD124 12/- BSY64 8/- OC23 10 /- 
2N130ß 6/- 2N3859 5/6 AC187 12/- BD131 19/8 BSY56 18f- 0024 10/- 
2101309 6/- 2N3859A 8/8 AC188 7/8 BD132 19/6 130Y79 9/- 0025 8/6 
2N1507 8/6 2N3860 8/- ACY17 5/6 BDY10 27/8 BSY82 1018 0026 5/8 
2N1613 5/- 2N3866 80 /- ACY18 5/- BDY11 3218 BSY90 11/6 0028 12/6 
2N1631 7/- 2N3877 8f- ACY19 5/- BDY17 80 /- BSY95A 2/8 0029 12 /6 
2N1632 8f- 2N3877A 8/- ACY20 5/- BDY18 35/- BSW41 8/8 0030 8/- 
2211637 6/- 2N388A 12/6 ACY21 5/- BDY19 89/8 BSW7O 5f6 0035 10 /- 
2N1638 516 2103900 7/8 ACY22 4/- BDY20 22/6 C111 15/- 0036 12/6 
2N1639 603 2N3900A 8/- ACY28 4/- BDY38 19/8 C424 5/6 0038 10/8 
2N1711 5/- 2N3901 19/8 ACY40 4/- BDY60 25/- C425 11/- 0041 4/6 2N1889 6/6 2203903 7/- ACY41 5/- BDY61 25/- C426 8/- .0042 5/- 
2101893 7/8 2N3004 7/- ACY44 8/- BDY62 20 /- C744 6/- 0044 4/- 
2N2147 18/8 2N3905 7/8 AD140 10/8 BF115 5/- D161'1 7/6 0045 2/8 2102148 11/6 2/03906 718 AD149 11/8 BF117 9/8 D16P2 8f- OC46 3/- 
2N2160 11/6 2204058 8/8 AD150 12/8 BF163 7/8 D16P3 7/8 0070 3/- 
2N2193 8/- 2N4059 2/- AD161 7/8 BF167 5/- D16P4 8/- 0071 2/6 
2N2193A 8/8 2114060 2/6 AD162 7/6 BF173 6/8 GET102 6/- 0072 2/6 2N2194A 6/- 2N4061 2/8 AF106 8/6 BF177 818 GET113 4/- 0074 6/6 
2N2217 5/6 2N4002 - 2/8 AF114 5/- BF178 10f8 GET114 4/- 0075 4/6 
2N2218 6/- 2104244 9/6 AF115 8/- BF179 14/6 GET118 4/- 0076 4/6 2N2219 8/- 2174255 8/8 AF116 5/- BF180 7/- EET119 4/- 0077 8/- 2N2220 5f- 2N4286 3/8 AF117 5/- BF181 6/6 GET120 6/6 0081 4/- 
2 /02221 5/- 2N4206 8/8 AF118 12/8 BF184 5/- GET873 8/- 0081D 403 
2202222 6f- 2N4287 8/6 AF119 4/- BF185 8/8 GET880 6/- 0083 5/- 
2202287 21/6 2N4288 8/6 AF124 4/6 BF194 8/6 GET887 4/- 0084 5f- 2N2297 6/- 2/04289 3/8 AF125 4/- BF195 4f- GET889 4/8 00139 6/8 
2N2303 5/- 2104290 8/8 AF126 4/- BF196 8/6 GET890 4/6 00140 6/8 
2N2368 5/- 2104291 8/9 A7127 8/6 BF797 8/8 GET898 416 0C170 /6 /- 
2202369 8f- 2104292 2/8 AF139 7/6 BF198 8/6 GET897 4/6 0C171 8/- 2N2369A 216 2N4303 9/8 AF178 8f6 BF200 10/6 GET898 4/8 00200 7f8 2N2410 8/8 2105027 10/6 AF179 14/6 BF224 4/- MAT100 6/- 00201 9/8 2N2483 5/8 2175028 11/6 AF180 10/8 BF225 4/- MAT101 6/- OC202 12/8 2N2484 6/6 2 /75029 9/8 AF23O 8/6 BF237 4/6 MAT120 8/- OC203 8/8 2N2539 4/8 2185030 8/8 AF279 9/8 BF238 4/6 MAT121 6/- OC204 8/6 
2202540 4/6 2N5172 2/8 AF280 12/6 BF244 6f6 MC140 6/8 00205 12/6 2N2613 7/- 2105174 10 /8 AFZ11 8/6 BFW58 5/8 MJ400 21/6 00207 15/- 2/02614 5/- 2N6175 10/6 ASY26 5/- BFW69 5/- 113420 22/6 OCP71 8/8 2N2646 11/8 2N5176 9f- ASY27 7/8 BFW60 5/- 211421 22/8 ORP12 12/8 
2172696 6/8 2105232 503 ASY28 5/6 BFW61 9/8 MJ430 20/6 ORP61 10f- 
2N2711 6/- 2N5232A 6 / -. ASY29 5/6 BF %12 4/6 613440 19/6 P346A 4/8 
2 /72712 5/- 2105245 9f- ASY36 5/- BF %13 4/6 M3480 19/8 TIP29A 10/- 2N2713 5/6 2N5246 808 ASY50 6/- BF %29 8/- MJ481 25 /- TIP30A 12/- 2102714 6/- 2N5249 18/8 ASY54 5/- BF %30 8/- 211490 20/- TIP31A 16/6 
2172865 12/6 2175265 85/- ASY86 6/6 BF %43 7/6 MJ491 27/6 TIP32A 19/6 
2N2904 6/- 2 /05266 55/- ASZ20 718 BFX44 7/6 M31800 43/8 TI834 12/6 
2N2904A 8/8 2 /05267 52/8 A8Z21 8/8 BF %68 13/6 113.E340 12/6 TI843 8/- 2N2905 7/8 2N5305 7/6 AUY10 80/- BFX68A 13/8 MJE520 17/6 TIS44 2/6 2252905A 8/- 2N5306 8f- BC107 2/8 BF %84 5/- MJE521 17/6 TI843 2/8 2/02906 5/- 2N5307 7/8 BC108 2/8 BF %85 6/6 MPF102 8/6 TI046 2/6 2N2906A 5/8 2N5308 7/8 BC109 2/8 BF %86 5/- MPF103 7/6 TI847 2/6 2N2907 6/- 2105309 12/8 130113 5/8 BF %87 508 MPF104 7/8 TI048 2/6 2N2923 8f- 2105310 8/6 BC115 8/- BF %88 5/- MPF105 7/6 TIß49 2/8 2102924 3/- 2205354 5/8 BC116A 7/6 BFX89 12/6 MPS3638 6/8 TIS50 8/8 
2172925 8/- 2N5355 5/6 BC118 8/6 BFX92A 12/6 NET0013 9/6 TI851 2/6 
2112926 2105356 8/6 BC121 4/- BF%93A 14/- NKT124 8/6 TIS52 2/6 . 

Green 2/9 2175365 9/8 BC122 4/- BPI 10 6/8 NKT125 5/6 TI653 4/8 Yellow 2/8 2105366 8/8 BC125 11/- BFY11 8/6 NKT126 5f13 TIS60 4/6 Orange 2f6 2205367 11/8 BC126 11 /- BFY12 4/6 NKT128 5/6 TIß61 5/- 
2103011 8/- 2N5457 7/6 BC134 6/8 BFY13 4/6 NKT135 5/8 TIS62 5/6 
2103014 8/8 2N718Á 8/- BC136 8/8 BFY17 4/8 NKT137 8/8 ZT %107 8/8 2N3053 5/- 28005 15/- BC136 7/6 BFY18 6/6 NKT210 6/- ZT %108 8/8 
2N3054 10 /- 20020 40 /- BC140 7/8 BFY19 8/6 NKT211 6/- ZTX109 8/8 
2N3055 15/- 28102 10/- BC147 303 BFY21 8/8 NKT212 6/- ZT %300 8/6 2N3133 8/- 20103 5/- BC148 2/8 BFY24 9/- NKT213 8f- ZT %301 3/8 2N3134 6f- 28104 5/- BC149 8/8 BFY29 10 /- NKT214 4/6 ZT %302 4/6 
2173135 5/- 28501 618 BC152 8/8 BFY30 10/- NKT215 4/8 ZT %303 4/6 2N3136 5/- 28502 7/- BC154 8/6 BFY41 10/- NKT216 7/8 ZT %304 6/8 2103390 5/- 28503 5/8 BC157 4/- BFY43 12/6 NKT217 8/6 ZT 1/600 4/6 
2N3391 4/- 31083 8/- BC158 8/6 BFY50 4/6 NKT219 6/- ZT %501 5/- 
2N3391A 8f- 310128 14/- BC159 4f- BFY61 4/- NKT223 5/8 ZT %502 5/- 
2 /03392 3/6 3N140 15/8 BC160 12/8 33FY52 4f13 NKT224 5/- ZT %503 5/- 
2103393 3/- 3N141 14/8 BC167 8/- BFY53 3/8 NKT225 4/8 ZT %504 12/8 
2103394 8/- 310142 11 /- BC368B 2/9 BFY56A 11/6 NKT229 6/- 

Post & Packing 2/- per order. Europe 5 /.. Commonwealth (Air) 13 /- (MIN.) 

PANEL METERS 
for Series-FACE 

100µAí 35 /- 42200µA, 
All 

1 
pieces. 

27/6;50 -0 50µA, 85/ -; 
100.0. 100µA, 82/8; 500.0. 500µA, 25f -; 1MA, 25/ -; 5MA, 25/ -; 1033A, 
25 /; 50MÁ, 25f -; 100MA. 25/ -; 50011A, 25/ -; IA. 25/ -; 5A. 25/ -; 10V 25/ -; 
20y, 25/-750V, 25/; 300V, 25/; 600V, 25/ , ALL METERS D.C. 

SILICON RECTIFIERS 
PIV 50 100 200 400 600 800 1000 1200 
LA. 2f- 2/8 8/- 8/8 8/6 8/9 4/- - 
3A 8/- - - 4/6 - 6/- - 
6A - - 5f- 8/- 8/8 7/- 101 - 
10A - 8/- 9/- 10/- 11/8 11/8 18/- 19/6 
17A - 9/8 10/8 12/8 14/6 17/6 21/- ß8/- 
85A only IA Types are plastic 

DIODES & 
IN461 4/6 I0132 3/- BA166 
IN914 1/6 I0940 1/8 BAX13 
I10916 1/8 A4119 2/8 BAX16 
IN4007 4/6 ÁA213 4/6 BAY18 

RECTIFIERS 
4/6 BY164 11 /8 0A73 1/9 
1/8 BY %10 4/8 0A79 1/6 
1/9 BYZIO 7/- 0A81 1/8 
8/3 BYZ11 8/6 0Á85 1/8 
1/8 BYZ12 6/- 0A90 1/8 
8/9 BYZ13 5/- 0A91 1/6 
8/8 FST3 /8 4/- OA95 1/8 
4/8 0A5 3/6 OA200 2/- 
7/6 0A9 2/- 0A202 2/- 
3/- 0A10 4/6 
8/- 0A47 1/6 
8/6 0A70 1/6 

Iß010 8/- AAZ13 41- BAY31 
I0021 4/- AAZ15 2/6 BAY38 
I844 2/- AAZ17 2/- BY100 
I8113 8/- BA100 8/- BY103 
18120 8/- BA102 4/8 BY122 
I81121 8/8 BA110 7/- BY124 
I9130 2/6 BA115 1/6 BY126 
I0131 2/8 BA144 2/8 BY127 

RCA INTEGRATED CIRCUITS 
CA3000 36/- CA3020A 82/- CA3036 15f- CA3050 87/- 
CA2005 24/- CA3021 82/- CA3039 17/- CA3051 27/- 
CA3007 58/- CA3022 28/- CA3041 22f- CA3052 88/- 
CA3011 15!- CA2023 28f- CA3042 22/- CA3053 10 /- 
CA3012 18/- CA3026 20/- CA2043 28 /- CA3054 22/- 
CA3013 21/- CA3028A 15/- CA3044 24/- CA3055 48/- 
CA3014 25/- CA3028B 21 /- CA3045 25/- CA3059 38/- 
CA3018 17/- CA3029 18f- CA3046 15/- CA3064 24/- 
CA3018A 22/- CA2029A 38/- CA3047 28/- 
CA3019 17/- CA3030 28/- CA3048 41/- 
CA3020 28/- 0.43035 25/- CA3049 ß2/- 
Data and application sheets 2/- per type 
Motorola MOTOROLA DATA SHEETS 
MC724P 18/3 MC799P 18/3 2/6 per Type 
MC780P 49/5 MC838P 10919 We can now offer the whole range 
MC788P 16/8 MC1303P 54/- of Motorola I.C'e and most of the 
MC789P 13/3 MC1304P 72/- RCA, Mullard, Siemens and G.E. 
MC790P 24/9 MC1652G 92/2 I.C'e at Industrial Consumer prices 
MC792P 13/- 
Fairchild ' 1 -6 6 -11. 12+ 
L900 Buffer 8/8 8/- 7/6 
L914 Dual Gate 8/8 8/- 7/6 
L923 JK Flip Flop 12/8 11/9 ' 11 /- 
L709 Operational Amplifier 21f- 19/8 18/- 
Quantity Prices on Application 
General Electric 
FA222 87/8 PA246 62/6 Our stocks and range of I.C.s. are 
pA230 22/8 PÁ263 46/- continually expanding and we invite 
PA234 21/8 PA242 55/- queries for types not show from En- 
PAM 87/6 thusiasts and Industrial users. 
Mallard 
TAA241 82/6 FJH101 17/8 TRIACS 
TAA243 80/- F311121 17/8 
TAA263 15/6 FJH141 17/8 8041D, 6A 400V 
TAA300 85/- F311161 1718 25/- 
TAA310 25/- FJH171 18/3 8041B, BA 200V 
TAA320 14/6 FJE221 17/6 22 /- 
TAA350 35 /- FJ3101 27/6 
TAB101 19/8 FJ3121 87/6 40512, 6A 400V 
TAD110 39/6 F33141 62/6 ß3 /- 
TAD100 89/6 
Please, 8C5OD 80f- 
Data and App. 8L403A 42/6 

Sheets 2/8 

THYRISTORS 
PIV 50 100 200 300 400 
IA 5/- 5/8 7/6 8/- 9/6 
4A 9/8 11/- 11/6 - 16/8 
5A - 11/- 13 /- - 15/- 
7A - 11/- 13/- - 19/6 
Also 12A, 100 PIV, 15/ -;600 
PIV, 85 /8; 

CAPACITORS 
A large and comprehensive 
range available: Electrolytic, 
Polyester, Ceramic, Poly - 
styrene, Silver Mica, Tantalum, 
Trimmers, Tuners. 
Examples: 
2,000mF 25V, 8f6 
2,500mF 50V, 13/8 
3,000mF 25V, 10/8 
5,000mF 60V, 19/6 

VEROBOARD 
0.15 0.1 

Matrix Matrix 
of x 31in 3/8 4/- 
2}x 01n 4f3 4/9 
31 x 31in 4/8 4/9 
31 o bin 5/6 5/6 
II X 17in 18/- 21/6 
31 x 17in (plain) - We 
5 x 17ín (plain) 17/- 
Vero Pins (bags 

of 50) 5/- 5f- 
Vero Cutter, 9/- 

WIRE -WOUND RESISTORS 
26 watt 5% (up to 270 ohata 

only). 1/6 
5 watts 5 % (up to 8.10G only), 2/- 
10 watt 5% (up to 2500 only), 

2/8 

POTENTIOMETERS 
Carbon: 
Log. and Lin., less switch, 3/ -. 
Log. and Lin., with switch, 4/8. 
Wigs -andn Pots ith 

switch, 
itc 

Twin Ganged Stereo Pote, Log. 
and Lin., 7/6. 

HEAT SINKS 
4.8 x 4 x lin Finned for Two 
TO-3 Trans., 918. 4.8 x 2 x lin 
Finned, for One TO -3 Trans., 
8 /6. For SO-1, Bd. For TO -5, 
1/- Finned. For TO -18, 1/- 
Finned. For TO -18, 1/- Finned. 

PRESETS (CARBON) 
0.1 Watt 1f- 
0.2 Watt 1f8 
0.3 Watt 118 RESISTORS 

Carbon Film 
}watt 5 %, 3d. 
n watt 2 % , 4d. 
}watt 5%, 5d. 
1 watt 10 %, 8d. 
2 watt 10 %, 1/8 

THERMISTORS 
R63 (OTC) 25 /8 VÁ3705 17/6 
K35í (lk) 2/6 VÁ3700 17/8 
Mollard Thermistors also in 
stock. Please enquire. 

Tel, 01 -452 0161/2/3 A. MARSHALL & SON for new 
ndl.C.lst(24rpages)VeSemi- CALLERS WELCOME 

Telex 21492 28 CRICKLEWOOD BROADWAY, LONDON, N.W.2 HRS, 9 -5.30 Mon -Sat 
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scale, drive and S meter. This panel is mounted 
with the flange forward so that the scale is recessed 
behind the front panel proper which can also be 
of aluminium with cut -outs to show the scale and 
S meter. 

The interconnections of the units can now be made 
and the alignment of the r.f. stage and first converter 
completed. 

Connect the voltmeter to the a.g.c. test -point, set 
the main tuning control to 2.0MHz (near minimum 
capacity) and "R.F. Tune" to near maximum capacity. 
Switch to the 80 metre band and inject a signal of 
3.5MHz and adjust the core of L9 for maximum, 
reducing the input signal to obtain accurate tuning. 
Now adjust L6 and then L2 for maximum, always 
reducing the generator output so that the meter 
reading (a.g.c. voltage) does not exceed about 3 volts. 

Leave the main tuning at 2MHz and reset "R.F. 
Tune" to mid- position and repeat the above pro- 
cedure on the remaining bands. Note that the r.f. 
cores will not require adjustment on the 40 metre 
or 10 metre bands; it is only necessary to tune 
"R.F. Tune" to maximum on these bands. 

In each case, the oscillator is tuned to a signal 
injected at the low frequency end of the respective 
band, i.e., 7, 14, 21, 28, 28.5 and 29MHz. In the 
case of the 10 metre band, L13 is adjusted first to 
29MHz, after which L14 and 15 are adjusted if 
necessary to 28.5 and 28MHz respectively, by 
squeezing or opening the turns as required. 

It will be noted that the second converter gang 
is at minimum capacity when tuning the l.f. end 
of the bands (except Top Band) and vice versa. This 
is because the i.f. produced (signal out) is the 

* components list 

Resistors: 
R1 120k0 R8 56kû R15 
R2 270û R9 15kû R16 
R3 22k0 ' R10 11112 R17 
R4 120ki2 R11 3 9kû R18 
R5 270û ' R12 11(S2 R19 
R6 1kû R13 120kû R20 
R7 3.3ki2 R14 39kû R21 

All resistors #W 10°/, 

Capacitors: 
Cl 0.01µF ceramic 
C2 100pF poly 5% 
C3 0.01µF ceramic 
C4 1000pF poly 
C5 0.01µF ceramic 
C6 100pF poly 5% 
C7 0.01µF ceramic 
C8 1000pF poly 
C9 250pF poly 
C10 0.01µF ceramic 
VC1a -b 75 -F 75pF ganged (Jackson type U102) 

FIT 1000pF Feedthrough capacitors (5) 

3.9kû 
1kû 
15kû 
4.7kû 
1kû 
27Oû 
2.7kû 

C11 250pF poly 5°% 
C12 250pF poly 5% 
C13 56pF poly 5% 
C14 56pF poly 5% 
C15 68pF poly 5% 
C16 68pF poly 5% 
C17 68pF poly 5% 
C18 250pF poly 5% 
C19 250pF poly 5% 
C20 0.01µF ceramic 

Semi -conductors: 
Tr1 BF115 Tr3 BF115 
Tr2 BF115 Tr4 BF167 
D1 Zener diode 8.2V 250mW 

Miscellaneous: 
Sta -d 4 -wafer switch, each single pole, 8 way 
(NFS type FPAIDM) 
Tag strips (4) 3 way plus earth. Chassis 6 x 4 x 1fin, 
see text. 

difference frequency between the fixed oscillator 
and signal -in frequencies. Table 5 should make this 
clear. 

TABLE 5 

Signal In Oscillator Signal Out 

3.5 
4.0 

5.5 
2.0 
1.5 

7.0 
7.5 9-0 

2.0 
1.5 

14.0 
14.5 160 

20 
1.5 

21.0 
21.5 

28.0 
28.5 

28.5 
29.0 

29.0 
29.5 

230 
20 
1.5 

30-0 
2.0 
1.5 

30.5 
2.0 
1.5 

31-0 
2.0 
1.5 

Frequencies in MHz 

On the h.f. bands it is possible to tune the r.f. 
circuits to the other side of the oscillator; for 
example, to 18MHz instead of 14MHz to produce 
the same i.f. so the approximately correct position 
for this control for each band should be marked on 
the front panel. 

Aerials 
A separate socket is provided for Top Band, for 

which an ordinary end fed aerial is suitable, although 
a coaxial socket could be used, to feed from an 
aerial tuner unit. 

On all other bands, the input impedance approxi- 
mates to 80 ohms, and for best results the aerial 
must be matched to this impedance. A dipole aerial 
would provide the correct impedance, but it will 
be difficult to have a dipole for each band! The 
alternative is to use an end fed aerial coupled to 
the receiver via an a.t.u. or a multiband dipole. 

Muting 
When working in conjunction with a transmitter, 

the receiver can be muted by inserting a switch (or 
break -in relay) in the 9V supply line after the zener 
diode. 

It will be a wise precaution to fit a pair of low 
capacity diodes (such as AA119) back -to -back across 
the first transistor input circuit. These can simply be 
connected across VC1a (R.F. Tune) with a physically 
small d.c. blocking capacitor of 1,000- 5,000pF in series 
with them. The purpose of the diodes being to protect 
the first transistor against damage from r.f. from the 
transmitter. If a resistor is inserted between one of 

these diodes and earth, a voltage will be developed 
across it during "transmit ". This can probably be 
used via a d.c. amplifier, to operate a transistor 
switch in the 9V supply line (before the zener in this 
case). 
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TAKE 2 
JULIAN ANDERSON 

A series of simple transistor projects, 
each using less than twenty components 
and costing less than twenty shillings 

to build. 

WE get all the American electronic magazines 
in the office and after reading through a few 
of them you realise that they are nutty on 

"Treasure Finders ". Circuit after circuit crops up 
and the advertising pages are full of them. I would 
have thought that the amount of buried treasure on 
the other side of the Atlantic was minute compared 
to that in Britain but we don't seem to have caught 
the bug for these. 

Metal locators work on a variety of principles- 
some are extremely complicated -but the simplest 
type is very simple indeed and, when used with a 
transistor radio, consists only of the circuit in Fig. 1. 

All the circuit does is to oscillate at a frequency in 
the medium wave band. The coil part of the circuit 
is the business end of the device. When standing in 
free air, away from metal objects the oscillator will 
work at a particular frequency which can be varied 
by VC1. However, as soon as a metal object is moved 
near this coil its inductance will increase and the 
frequency of the oscillator will fall. The amount of 
this decrease will depend on the proximity and size 
of the metal object. By itself this is of course no 
good; since the frequencies are at r.f. we can't hear 
them. We can, however, make this signal beat with 
an existing signal whose frequency does not vary 
and we shall then be able to hear the note as a 
whistle. 

The existing signal we are using is the 
carrier of a local broadcast station; if we 
set our oscillator very close to that of a local 
station we will hear a beat note which can 
be tuned by VC1 and we hear this over the 
set's loudspeaker as a whistle. With this 
principle you will still hear the station but 
the sound will be low compared to the 
whistle. You don't have to make any connec- 
tion to the radio set, it need only be near 
the oscillator (within a few inches). 

The Circuit 
The simple r.f. oscillator used is shown in Fig. 1. 

VC1 can be any 500pF variable but the cheapest type 
and the easiest to mount is one of the Radiospares 
compression trimmers; this will have a wide enough 
range for our purposes. Cl is the feedback capacitor 
and Rl the base bias resistor. LI is the search coil 
and this consists of 30 turns of wire, any normal 
type, wound onto a former between 3" and 4" in 
diameter. A tap at 15 turns is necessary. A number 
of things can be used for the former, in the prototype 
it was the cardboard inner ring from a large roll of 
"Sellotape ". A Oft. length of planed timber " x I" 
is used as the handle and this is joined to a shorter 
piece of similar section wood jammed inside the card- 
board former. The wires run up the handle to the 
rest of the circuit. Make sure that these wires are 

No. 22 
METAL LOCATOR 

The components can be mounted on a small piece of Veroboard which 
In turn is mounted inside a small plastic box. The three wires at the 

bottom go to the search coil. 

securely taped to the handle as they must not be 
allowed to flop about since this will cause a slight 
change in frequency. 

Apart from LI the rest of the circuit is built into 
a small plastic box with the battery and the on -off 
switch. This box can be screwed to the handle and 
the transistor radio held near it with elastic bands. 

Layout and construction are not critical at all but 
the photograph shows the prototype built on Vero - 
board. 

826. 

30 Turns tapped at 15 turns 

3"- 4 Diameter x approx 1 long 

Fig. 1 ( eft) The circuit of the metal locator: 
Fig. 2: (right) The construction of the search coil. 

When built the radio should be switched on and 
a station tuned in. The oscillator should then be 
switched on and VC1 varied until a beat note is 
heard. When the coil at the other end of the handle 
is moved near a metal object, the frequency of the 
beat note will change. Getting good results is a 
matter of practice but it will be found that gas pipes 
and electrical conduit can be traced under the floor 
boards and pennies inside books can be detected. As 
far as finding treasure is concerned that is up to you 
but for ambitious readers remember that the Crown 
Jewels of King John were lost in the Wash and still 
haven't been found -Good Luck! 
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 ROC ELECTRONICS, 

y17 

_ 
2 OCTAVE ELECTRONIC ORGAN KIT Model R.129 
Complete with a music book containing 10 easy to play songe the R.129 solid state organ 
kit covers 2 full octaves. Slotting into a fitted hardwood case the top panel carries the 
key assemblies and all the components including the loudspeaker. Like all Roc 
Electronic Kits every item is included down to the last nut and bolt so that the con- 
structor can start assembly within minutes of opening the package. 

PRICE £4.10.0 
10 PROJECT INTEGRATED CIRCUIT KIT 

Model R.127 
Using a robust Solid State Integrated circuit the R.127 kits will build any one of these 
projects: (1) Germanium Radio. (2) Test Oscillator. (3) Morse Telegraph Training Set. 
(4) I.C.I. Transistor Radio. (5) Germanium 1 Transistor Radio. (6) Record Player Amp. 
(7) Continuity Tester. (8) AF Signal Tracer. (9) Radio Transmitter. (10) Water Purity 
Tester. 
PRICE £3.10.0 
2 TRANSISTOR SOLAR RADIO KIT Model R.126 
Like all Roc Electronic Kits the 11.126 uses reliable no- solder connections to 
produce a complete 2 transistor radio in under 2 hours. As well as battery 
operation the kit is supplied' complete with a solar cell to provide power from 
the Sun or any strong light source. 

PRICE £2.10.0 
CRYSTAL RADIO KIT Model R.125 
This easy to build Radio is based on the same circuit developed by Marconi 

for the very first radio transmission but uses a modern ferrite aerial for 

maximum efficiency. A perfect introduction to Radio Theory. 

PRICE £1.10.0 

20 PROJECT SOLAR 
ELECTRONIC KIT 
Model R.128 
This ultra modern Project Kit is shaped for the 
space age. Carried inside a transparent domed 
4I-in capsule the R.128 comes complete witn a 
self -contained solar cell to power any one of 20 
projects ranging from a one transistor radio to a 
morse set complete with key and mores training 
code. Supplied complete with easy to follow 
instructions and even the cement to assemble 
this unique electronic apace capsule. 

PRICE £4.10.0 

EXCLUSIvE 

5 WATT STEREO INTEGRATED AMPLIFIER 
CHASSIS Model R.123 
Mounted on a heavy gauge chassis the fully 
transistorised R.123 stereo amplifier is com- 
pletely self-contained even down to ganged 
volume and separate tone controls. For a 
simple stereo amplifier of excellent quality all 
you have to provide is the cabinet and control 
knobs. 

SPECIFICATION: 
Output: 5W total. 2.5W per channel. 
Input sensitivity: 600mV at 2.2Mohms. 
A.C. 240v. operation 
PRICE £4.19.0 EXCLUSIVE 

4 BAND SHORT WAVE RECEIVER KIT Mod. R.140 
This excellent transistorised battery operated kit 
will not only provide hours of entertainment when 
made up but also in its construction. 
It receives the normal broadcast band 550 KhZ- 
1.6MhZ and o n shortwave 1.5 MhZ -30 MhZ 
in three bands. 
The 32 page manual not only shows step by step 
instructions on how to assemble the kit but also 
includes a guide on broadcasting stations through- 
out the world. 

*is 1111111 

llll%l\ 74,6 

PRICE: £9.8.0 
EXCLUSIVE 

PROFESSIONAL SOLID STATE FOUR BAND 
Model R.135 COMMUNICATION RECEIVER 

This is the communica- 
tion 

mmunica- 
tion receiver that you 
have long been waiting 
for. Fully transistorised 
and continuous coverage 
from 555 KhZ -30 MhZ in 
four bands including il- 
luminated electronic 
bandspread for 160 -10 
metres. Also incorpor- 
ated is an internal 
speaker, automatic noise 
limiter, SSB /AM /CW Switch, AVC 
Switch, S Meter, Receive and Standby 
Switch, external socket for headphone or speaker, bandspread control, BFO control, 
on /off /AF gain, band selector, antenna trimmer and RF gain. The 11.135 will run off 

of 240v AC, dry batteries or any 12v DC negative ground source. 

PRICE: £45.0.0 EXCESSIVE 

10 WATT TRANSISTOR STEREO AMPLIFIER 
MODEL R.137 

With separate tone and volume controls on 
each channel and inputs for both phono 
and tuner, this 10 Transistor Amplifier is 
the ideal start to an excellent budget system. 
Frequency response 70 -20 KHz. Output 
impedance 8 -16 ohm. Attractively styled 
with brushed aluminium front panel. 

5 WATT 8 TRACK CARTRIDGE STEREO 
AMPLIFIER Model R.133 
Just slot in one of the many 8 track 
cartridge tapes available for a con- 
tinuous programme of your favourite 
music. A manual programme override 
switch enables you to switch from one 
track to the next at the push of a 
button at the same time a numbered 
indicator lights up to show which track 
is playing. Beautifully finished in an 
oiled walnut cabinet the 11.133 is 
mechanically engineered to provide long and 
reliable service. SPECIFICATION -Tape speed: 9.5 cm /sec (3( i.ps.). 
Wow E flutter: better than 0.3%. Frequency range: 40- 12,000Hz. 
Croes talk: better than 45dB at 1,000113. Output: 5W total. 2.5W per 
channel. Amplifier outputs: 200mV. PRICE 

EXCLUSIVE 

£36.0.0 

40 WATTS STEREO AMPLIFIER Model R.131 

Looking as good as it sounds the 
R.131 stereo amplifier offers excellent 

in alhá handsome wooden cabinet this new 
Roc Amplifier uses the latest solid 
state circuit techniques to give a 
specification second to none at the 
price. 

SPECIFICATION- Output: 40W total 20W 
per channel. Frequency Range: 20- 35000Hz. 
Inputs: Phone: Mag, 3.6mV R.I.A. A.; Xtal, 
IgomV; tape, 200mV; tuner, 200mV. Control: 

PRICE Bass, treble, volume left, volume right, selector 
main /remote speakers, power on /off, loudness and 
stereo /mono. £25.0.0. 

AM /FM /MPX STEREO TUNER Model R.132 
Matching the R.131 amplifier in both styling and performance the R.132 tuner covers 

AM and FM including stereo multiplex channels. A separate meter indicates signal 
strength and tuning on both AM and FM Bands. A usable FM sensitivity of 31.V means 
that the 11.132 can be used anywhere, even in different stereo reception areas. 

SPECIFICATION: 
FM: frequency range: 87- 108MH3. Usable sensitivity: 

PRICE 3µV for 20dB quieting. Stereo separation: 30dB at 1KH3. 
Image rejection: 60dB. AM: Frequency range: 525 -1605 

£36.0.0. KHz. Usable sensitivity: 250µV. 
EXCLUSIVE 

PRICE: £9.10.0 
EXrEuswe 

10 WATT BUDGET STEREO ALL TRANSISTOR 
AMPLIFIER Model R.136 

111 

Ideal as a second stereo system or for 
the newcomer to Hi -Fi who wishes to 
upgrade existing equipment the R.136 
sounds every bit as good as it looks. 
As well as inputs for crystal or ceramic 
cartridge the R.136 has a Stereo Tuner 
input which accepts the matching R.134 
Stereo AM /FM Tuner. 

The Satin Finish front panel carries a stereo 
headphone socket as well as volume, balance, 

tone, (all ganged) speaker, mode and selector controls. Supplied complete with oiled 
walnut enclosure. 
SPECIFICATION: Output: 10 Watts Total. 5 Watts per Channel. Frequency Rame 
35- 18,000Hz. Inputs. Phono and Tuner 

PRICE: £13.0.0 

II ^ 
STEREO FM/AM/MPX TUNER AMPILFIER 

Model R.124 
Another Roc Exclusive offering top 
value for money performance the 
R.124 is a Stereo Tuner /Amp with 
facilities only usually found in 
much more expensive units. Fea- 
tures like separate bass and treble 
controls, automatic frequency con- 
trol switch and stereo headphone 
socket give the R.124 a price to 
specification ratio second to none. 
Housed in a handsome walnut cabi- 
net the classical low line styling of the 11.124 
will grace any home. 
SPECIFICATION: FM : Frequency Range: 88 -108 MHz; Usable sensitivity: 20µV; 
Stereo Separation: 26db at 1 KHz, 20d13 Minimum.; Image Rejection: 55 dB; AM: 

Frequency Range: 535 -1605 KHz; Usable Sensitivity: 300µV; Audio Section: Total 
Output Power: 4 Watts; Phono Input: 200mV at 1 megohm. Tape Input: 100u:V at 
100 Kohm. 

PRICE £29.19.0 EXCLUSIVE 

H.P. Terms available for personal callers on purchases over £30 

IQRETURN OF POST MAIL 
ORDER SERVICE (Dept. PW) 

Orders under £10 please add 5/- post and 
packing. Orders over £10 sent post free. 

ROC ELECTRONICS LIMITED 
193 EDGWARE ROAD LONDON W2 1ET 

TELEPHONE: 01 -723 9211 
Shop open 9.6 Monday - Saturday (Thurs fpm) 
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BRAND NEW AR88D COMMUNICATIONS RECEIVERS. 
AC mains input 110 volte or 250 volts. Frequency in 6 
bands 535 k /es up to 32 mego, output impedance 2.6- 
600 ohms. Complete with crystal filter noise limiter 
B.F.O. HF tone controls. Price 880 including spare set 
of valves, headphones and manual. 

COMPUTER BOARDS Min 30 transistors and diode. and 
res. etc. 10 boards at 10/- plus 2/6 p.p.; 25 boards at 22 /6 
plus 4/6 p.p. 

BARGAIN PARCELS 141b. at 20 /- plus 6/6 p.p.; 281b at 
66/- plus 12/6 P.p.; 561b at 90/- plus 25/- p.p. Contain pots, 
Res, Valves, Diodes, Tagboarde, Chassie, Valveholderi, 
etc. Good value save 362s. Lucky Dip Service. 

FURZEILL BEAT FREQUENCY OSCILLATOR 0-10 
ke /e, 110/350 volt. Good condition complete with spares. 

65.10.0 plus 25/- p.p. 

YEP Eeeelver. Type 716, less crystal 60-100 Me /e can b. 
operated on 2 or 4 meters or made tunable 12 volt input, 
not tested; complete with valves and speaker. 

13.0.0 plus 6l p.p. 

VHF AERIAL TUNING UNITS consisting of the following: 
1 -1r 500 micro /ampmeter. 1 small 2 -gang 75 PF 
capacitor. 1 various large wattage resistors for dummy 
load. Pair gears B.N.C. type sockets. Will time 10 nitre 
with 25/30 watts B.F. input. Size only sr x 41' x 5' 
Sealed. Price 27/6 P.P. 5/- 

CRYSTALS AS NEW: Me en, 6,345; 5,030; 5,005; 4,946; 
4,876; 4,840; 4,795; 4,680; 4,660; 4,520; 4,510; 2,300; 
2,295 Refs and 10 z ¡465 Sc /s. 10/- each plus 1/6 p.p. 

SCOOP PURCHASE OP BRAND NEW CARBON RESIS- 
TORS. 10% tolerance } a I watt. Perferred values in 
packets of 10. Our price 10/- per 100,10/- per 200, 87/- per 
300, 500 at 42/6. Our selection. p,p. 1/6 per 100 and 66 
per extra 100. 

TRIMMER BARGAINS. These are 10PF sub -nün, Ur- 
spaced trimmers on board with min, wire ended Ital. 
Brand new. No details; Contents 12 trimmers, some 
ceramic caps. Xtal frequency' 3RD ovellone 249 me /.- 
260 Mc /s, 255 Mc /s. No choice. 

Trimmers without Xtal -12/- per dos. plus 3/6 e.p. 
Trimmers with Xtal - 16/- per doz. plus 3/6 P.P. 

Ales 20 PF min. brand new air spaced. 
10/- per dos. plus 8/6 p.p. 

EEO MES IN NEW CONDITION with 5 general coverage 
coll unite including spare set of valves less power supply. 
Tented 826 p.p. 30/ -. 

ANY HEIGHT AERIAL TUBULAR SECTIONS 1' die 
x 9 ft. .long: Brass screw in type, copper coated and 
painted. New 4/- each, p.p. I / -. Minimum order 6. 

SIGNAL GENERATORS OSCILLATOR No. P. Size 12ín. z 
S41n. z Mn. Ideal for VHF work. 20.80 Me /s. Fuuotions 
are AM /CW. Deviation up to 40 Xc /e RF meter. Measuring 
levels: BF output 1 microvolt to 100 microvolts set. 
Mod -set carrier controls. Good condition with accessories; 
230V AC 12V DC. 820.0.0 plus 15/- p.p. 

B209 RECEIVER AM /OW /FM 1 -90 nn/ce, tom bands 
vernier tuning. 12 volt D.C. Input tested and working_ 
Price 116. P.P. L1. 

AERIALS NEW CONDITION. Whip type 4f t. 6/ -, 1lft. 
12/8, 14ft. 17/6. Used condition- dit. 4/ -, 14ft. 12/6. 
All collapsible type p. and p. 4ft. 2 / -, rest at 3/6. 
Bases for above 6/ -, p.p. 2/6. New matching unit coat 
connection for above 6/ -, p.p. il-. 

Huge release of valves for the 62 set TX /RX, in original 
rubber packing consisting of QV04/7 x 61M, ARP12 etc, 
10 valves In all at the bargain price as seen 

17/6 plue 3/6 p.p. 

New lengths 50ft Coaxal cable 70 ohms (approx.), max 
plugs each end, price 20 /- each poet and packing 2/6. 

Magnetic Transducers anew, price 7/6 poet and packing If- 

New Aerial Wire on boards 7/22 uncovered. Length 71ití . 

6/ -, 90ft. 9 /6, 100ft. 11/ -, p.p. 2/6. 

New small fine boxes 250 volte 15 amps. 17/6 sash poet 
and packing 3/ -. 

Headphones, ex Gov. DLR No. 5 high impedance 
New 17/6 3/6 p.p. Used condition 12/6 3/6 p.p. 

Meters moving coil es equipment, good condition. Also 
20 amp DC, 40 amp DC, and RF Therm -Couple Meters 
0 -1 amp and 0 -9.5 amp, gin. diameter. 10/ -, post and 
packing 6/ -. 

C.W.O. CARRIAGE CHARGES MAINLAND ONLY 

A. H. THACKER, 
Radio Dept., 

HIGH STREET. CHESLYN HAY, 
Nr. Walsall, Staffs. 
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AUDIO EFFECTS 
5 SHAW LANE. HALLIFAX, YORKS. 

Buy with confidence and obtain the right results 
Refunds without question if any of our products 
foil to give 100% satisfaction. 
AMATEUR BANDS. ALL TRANSISTOR 
SUPERHET RECEIVER HIT. No fuss, no drilling. 
Just fit the components on our printed circuit. Slow 
Motion timing. Simple IF alignment. Perspex front 
panel. Push pull AF amp drives your 8 -15 ohm 
speaker. Amp can be used separately. Designed to 
accept a BFO signal. Uses Demo plug in coils 
2T. 0.5 to 1.54 Mhz 3T. 1.87 to 5.3 Mhz 
4T. 5.0 to 15 Mhz 5T. 10.5 to 31.5 Mhz 
Rapge 3T normally supplied with kit. Uses 9 Volt 
battery. Easy step by step instructions. Complete 
Hit. £8.19.6 plus 5/6 P.P. & Ins, Extra ranges 
12/- per range. 
POWER CONTROLLER. Power at your finger 
tips. Not merely half wave control but full wave. 
A single variable control gives zero to full power. 
Uses latest 15 amp 3kW trim and special triggering 
device. Ideal for all types of lighting, 11ree, motors, 
drills, etc. Complete with box, power socket, 
cables, etc. In kit form with easy to follow instruc- 
tions 66.9.6. Ready built £9.4.6 plus 5/6 P. P. & Ins.. 

REVERBERATION AMPLIFIER. Self contained 
transistorised, battery operated. An entirely 
different approach to sound reproduction. 
Normally, sound reproduction from a single source, 
has a fiat one dimensional effect. With this unit, 
proper sound delay through reverberation, tones, are 
created with a truly 'third dimension for concert 
ball originality. Two controls adjust volume and 
reverberation. Simply plug microphone, guitar, 
etc., in, and the output into your amplifier. Supplied 
in a beautiful walnut cabinet 71in. x Sin. x 45in. 
£10.4.0. P. P. & Ins. 6/ -. 
VOX SWITCH. This sound operated switch is ideal 
for mobile TX work, tape recorder switching, etc. 
You speak, it switches. -High and medium imp. 
inputs. AF take off point. Drives your 12 volt 
relay. In kit form with full instructions 42/e. 
Ready built, tested and guaranteed. 69/6 post paid. 
METRONOME 'UNIT. Variable beat. Listen while 
you play and keep in time. Easily built, pocket 
size with personal mini earphone. In kit form 27/6. 
poet paid. Ready built in an attractive polythene 
case, 87/6 post paid. 
MORSE OSCILLATOR. PC board, transistors, high 
stab. components, battery carrier, ear piece. Adjust- 
able tone. Just attach your key. Drives phones or 
speaker. In kit form 17/6 poet paid. Ready built 
in similar case as above 27/6 poet paid. 
STRAIGHT PROM THE PRESS. Latest ifullard 
manual Audio Amps, FM tuners, Stereo decoder, 
Receiver circuits, Hi Fi, Tape, etc., etc. 32/6 post 
paid. 
TEXAS TRANSISTORS. Complementary symmetry. 
Driver, NPN, PEP output. The set of three 
ONLY 6/6 post paid. 

FREE! 
IN 

PRACTICAL 

WOODWORKING 
February issue 3/6 (171p) 

POCKET DATA CARD 

with Shoppers' Currency 
Conversion Table 

4- 
Big feature : Contemporary 
Shapes for Modern Homes 

ORDER YOUR COPY NOW! 

4f4fNSUN/TSfoft 
types of 

TRANSISTOR 
cy // 

C- UIPMENT 

PLUS -3 
MAINS UNIT 
Provides three separate 
switched output voltages 
6v.,7 #v, and 9v. DC. attrac- 
tive case with indicator 
light, mains lead output 
socket, plug and lead. 
Size 45x3 #x2# in. 

57/6 P. a P. 2/6 

essmi- 

(Extra lead with DIN plug for 
Cassette Recorders 7/6) 

MAINS UNIT 
for Mans istoe equipmsn 
using 75v. Complete with 
DIN plug for power socket. 
Can also be supplied for a 
6 -volt output complete 
with suitable plug. (State 
make, model and voltage 
required.) ARA.. P. 6P. 

Y UNIT FOR USE WITH 12v CAR BATTERY 
Suitable for running transistor radios etc. 
(State output regd. - 6v, 7 #v or 9v) Price 35 /- in- cluding fused lead P. a P. 216 

MAINS UNITS 
For single outputs, 6v, 9v, 12v, 18e, 39/6. 
For two separate outputs, 45e + 45e, 
6v + 6v., 9v + 9v. 50/ -. P. & P. 2/6 per 
unit. (Please state outputs regd.). 

MAINS UNIT FOR ALL TRAN- 
SISTOR RADIOS ETC., USING 
PP3 TYPE BATTERY. 
(ALSO AVAILABLE FOR 6V.) 20/-P.aP. 2/- 
All units are completely isolated from Mains by 
double wound transformer ensuring 100% safety. 

R.C.S. PRODUCTS (RADIO) LTD. 
(Dept. P.W.), 31 Oliver Road, London, EAT 

Vary the strength 
of your lighting with a 

ITCH 

The DIMMASWITCH is an attractive and effic- 
ient dimmer unit which fits in place of the normal 
light switch and is connected up in exactly the 
same way. The ivory mounting plate of the 
DIMMASWITCH matches modern electric fit- 
tings. The bright chrome control knob activates 
an on -off switch and controls 40 -600 watts of 
all lights except fluorescents at mains voltages 
from 200 -250 V, 50 Hz. The DIMMASWITCH 
has built -in radio interference suppression. 
Price: £3. 4. Od plus 1í6d post and packing 
Kit Form: £2.14. Od plus 1/6d post and packing 
Please send C.W.O. to:- 

DEXTER & COMPANY 
1 ULVER HOUSE, 19,'KING STREET, 
CHESTER CH1 2AH. Tel: 0244 -25883. 
As supplied to H.M. Government Departments, 

Hospitals, Loral Authorities, etc. 
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THE 

RECEIVER 
F. G. RAYE R 

T 
HIS is a medium and long wavebands receiver 
which can be built at low cost, using inexpen- 
sive and easily obtained transistors. Sensitivity 

and quality of reproduction are good, with plenty 
of volume available. 

Circuit 
This is shown in Fig. 1, and will be described 

briefly because the receiver is an ideal project for 
the beginner. 

Signals are picked up by the ferrite rod aerial, 
of which Ll is the medium wave winding, and L2 
the long wave winding. Tuning is by one section, 
VC1, of the ganged capacitor. When the wavechange 
switch S1 is at M, L2 is shorted out, for m.w. recep- 
tion. Coloured flexible leads are attached to the 
aerial windings for identification. L3 is the base 
coupling winding, supplying the mixer transistor Trl. 

L4 is the oscillator coil, with emitter and collector 
coupling windings. It is tuned by VC2, the second 

section of the ganged capacitor. For m.w. reception 
C5 is in circuit, and is of such a value as to allow 
correct tracking. That is, L4 is tuned higher in fre- 
quency than Ll, throughout the band, and the dif- 
ference in frequency is that of the intermediate 
frequency amplifier. 

When S1 is in the L position for long waves, C3 
and the trimmer TC2 are shunted across C5 and 
VC2, and change the frequency coverage of L4 for 
long wave reception. 

The first intermediate frequency transformer is 

i.f.t.l. and signals pass from its secondary to the 
first i.f. amplifier, Tr2 then to i.f.t.2, a similar trans- 
former, and Tr3 is the 2nd i.f. amplifier. These 
transistors have emitter bias resistors 116 and R12, 
each with a by -pass capacitor. 
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1 
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i I 5 II ii li 
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R78 
470 

Green 

Tr5 
OC.81 

825M 

921 

47 

11 
Tr6 

016 
025 

R22 

CT jiE;n 

Spot or line 
on case 

//',.-- c 

o I} o 
VOC.é P 
r`a 

LI : 

=; 
L2 : 

1 

I 
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C3 
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0C.45 
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C4 O.Oi f_I3K TC2 
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9K 

C5 
330p 

TC.3 

60P 

oC86 

176p 01 

82K 

R6 - 
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01 
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4.7K 

/ / 

O7 
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R12 VR.7 
5K 
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\\ 

- 

M 
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C 
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Fig. 1: Circuit diagram of receiver. Consult maker's data sheet for connections to ferrite aerial. 
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^'N 
Pointer 1 Hardboard panel 91211 x5 

MC Drum 

TC.1 
White 

C5 

Aerial_ 
support 

Green 

INE111 * 
L1 

I.F.T.1 

Yellow Black 

51 

Mixer -I.F. board 

MC 

Red 

L2 

Speaker 

T2. 
Secondary 

A.F. Amplifier 
board 

Battery 

Fig. 2: Top of chassis layout. Colour identification of ferrite aerial leads was that used by author. 

Amplifier signals pass from i.f.t.3 to the demodula- 
tion and a.g.c. diode Dl. This diode supplies audio 
signals to the volume control VR1. Rectification of 
the carrier by the diode D1 also develops a steady 
d.c. potential across VR1. This is the a.g.c. bias, which 
reaches the base of Tr2 via R9 and the secondary 
of i.f.t.l. If signals are strong, additional positive 
bias reaches Tr2, reducing its gain. With weak sig- 
nals, there is little or no a.g.c. bias, and gain is 
raised. In this way output from the receiver is main- 
tained at a fairly steady level, despite changes in 
the strength of signals received. 

Audio signals from VR1 reach Tr4 through R13 
and C14, and are amplified. R18 is the emitter bias 

resistor, with capacitor C15, while R14 and R15 pro- 
vide correct base operating conditions. The amplified 
signals go to the primary of the driver transformer 
Tl. 

Tr5 and Tr6 are the output transistors, and are 
so biased that little collector current flows when no 
signals are present. The transformer Tl has a centre - 
tapped secondary. Audio signals thus drive Tr5 and 
Tr6 into conduction when the base of either swings 
negative, the collector currents being combined in . 

the speaker matching transformer T2, the secondary 
of which is connected to the loudspeaker. R17 pro- 
vides negative feedback, to obtain improved audio 
response. 

Photograph of completed receiver. Compare with Fig. 2. 

830 

Ferrite aerial 
The ferrite aerial employed 

has a m.w. base coupling wind- 
ing L3 and tapping on L2, Fig. 1. 
This operates with the simplest 
possible switching, only Si being 
required for aerial and oscillator. 

The ferrite rod is supported by 
two pieces of insulating material 
as in Fig. 2, or strips of paxolin 
held with small brackets. Thin 
coloured flexible leads are sol- 
dered on, to identify connections 
when the aerial and windings are 
in position. Leads can then be 
taken to VC1, Sl, chassis and Cl. 

Other ferrite rod and slab 
aerials intended for use with a 
208pF tuning capacitor should be 
satisfactory. With this design and 
layout, there is no difficulty in 
fitting a multi-pole switch for Sl. 
This would allow the use of f er- 
rite aerials having separate base 
couplings windings, or requiring 
different switching for Ll /L2. The 
ferrite aerial must be of the type 
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intended for an 0C44 mixer. The actual connections 
for it should be made as shown by the maker's leaflet. 

In the same way, in a standard circuit of this kind, 
it is possible to use other oscillator coils and i.f.t.'s. 
The oscillator coil should be for 176pF tuning with 
an 0C44, while the i.f.t.'s are 465- 470kHz types for 
use with 0C45's. When fitting other types, check pin 
connections against the maker's data. 

Mixer -IF board 
Components are placed as in Fig. 3, the positions 

of the clearance holes for the oscillator coil and 
i.f.t.'s being most easily found by pressing the pins 
on paper, then holding the paper on the paxolin 
board, and marking through it with a sharply 
pointed tool. Drill holes for the tags of TC3, and 
for the wire ends of resistors, etc. 

Insert the coils, resistors and capacitors, noting 
the positive end of C6 is as shown. Spread the wires 
to keep the components in position and turn the 
board over. 

Items are now connected as in Fig. 3. Some 
26 s.w.g. tinned copper wire, with 1mm coloured 
sleeving will be most convenient. First join all the 
coil -can tags as shown, taking this circuit to the 
soldering tags MC. For easy checking, red sleeving 
can be put on all the chassis return, or positive, 
circuit wires. 

Continue wiring, snipping off the unwanted ends 
of resistors, etc. Black sleeving can be put on the 
negative circuit connections, and yellow or some 
other colour on other wires. If each connection is 
marked with coloured pencil on the wiring diagram, 
as it is actually made; it extremely unlikely that any 
lead will be overlooked or wrongly wired. 

The transistor leads can be identified by putting 
in. of black sleeving on the emitter wire, a similar 

length of yellow sleeving on the base, and red sleev- 
ing on the collector wire. 

Fig. 3. Wiring guide for mixer -i. f. board. 

Put the transistor leads 
in the correct holes, and 
draw them through until 
only the lengths of sleev- 
ing remain between the 
circuit board and transis- 
tor. Bend the leads over 
to the correct tags in Fig. 
3, solder them, and cut 
off unwanted ends. A heat 
shunt is not essential if 
the iron is removed imme- 
diately the joint is made 
(a matter of perhaps two 
or three seconds). Fit the 
diode in the same way, 
with the polarity as shown. 

The lead from the aerial 
will be soldered to Cl. 
Solder the wire to the 
junction of TC3 and C5, and 
identify it with coloured 

sleeving. Also solder a lead to pin 4 of the oscillator 
coil. 

Take a black lead from R11, for the negative side 
of C13. A connection is also soldered to diode Dl 
positive, and goes to VR1. 

Whets the board is fitted to the chassis, the wires 
from pin 4 of the coil and diode Dl positive pass 
down through holes. 

AF amplifier 
Components are fitted to an insulated board 

3X2 }in. as in Fig. 4. Note the polarity of C13, C14 
and C15, and proceed as described for the i.f. board. 
The tag fixed with a bolt and lock nuts, providing 
the chassis return MC. 

Provide colour coded leads from C13 (negative 
supply to i.f. board) and C14 (audio circuit from R13 
and volume control slider). Solder on a black flexible 
lead with a negative battery clip, and two leads 
from the secondary of T2, for the speaker. 

'Battery- 31( 21i2f 

Fig. 4. Wiring guide for a.f. amplifier board. 

R13 
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* components list 

Resistors: 
R1 56kS2 R12 lkS2 
R2 10k S2 R13 2.7k S2 

R3 680 S2 R14 47k S2 

R4 3.9k S2 R15 101a1 
-R5 56k 12 R16 560 SZ 

R6 680 E2 R17 1.5M S2 

R7 1.2kS25% R18 47052 
R8 3.9k525% R19 4.7kS25% 
R9 8.2k St R20 82 S2 5% 
R10 4.7k S2 R21 4.7 S2 

R11 22k S2 R22 150 S2 

All IW 10% except as noted 
VR1, 5k S2 potentiometer, log, with switch, S2 

Capacitors: 
Cl 0.04µF C10 56pF 5% 
C2 0.5µF C11 18pF 5% 
C3 180pF S.M. C12 0.01µF 
C4 0.01µF C13 50µF 12VW 
C5 330pF S.M. C14 4µF 6VW 
C6 8µF 6VW C15 50µF 6VW 
C7 0.1µF C16 0.25µF 
C8 0.1µF C17 50µF 12VW 
C9 0.1µF 
VC1 /VC2 208 -176pF (Jackson 00 Gang, threaded 

spindle) 
TC1 12/3 60pF trimmer 

Semi- conductors: 
Trl 0C44 Tr4 OC81D 
Tr2 0C45 Tr5/6 0081 (matched pair) 
Tr3 0C45 D1 0A81 

Inductors: 
Ferrite aerial MW /LW (Denco Ltd.) 
L4 Oscillator coil (Weyrad P50 /1AC) 
IFTI 465- 470kHz (Weyrad P50 /2CC) 
IFT2 465- 470kHz (Weyrad P50 /2CC) 
IFT3 465- 470kHz (Weyrad P50 /3CC) 

Miscellaneous: 
SI, Single pole, two way switch 
T1, Driver transformer 0081 (Weyrad LFDT4) 
T2, Output transformer 2 x OCB1 (Weyrad OPTI) 
Chassis: 91- x 4 x 14-in. Speaker, 3Iin, 3 S 
Capacitor drive assembly (21in. dia. drum, spindle, 

cord and spring) (Home Radio) 
Flanged plate 5 x 31n. (Home Radio- CU145) 
Paxolin sheet for circuit boards. Knobs etc. 

Black 
T.C.2. 4 on L4 

Battery + 

C 

Bandswitch Tune 
Volume 
On /off 

Chassis and drive 
Fig. 2 shows the top of the chassis, which includes 

the speaker and battery space, and which can be 
removed from the cabinet as a complete working 
unit. A hardboard panel, carrying the speaker and 
tuning scale, is secured to the chassis by Sl, VR1, 
the cord drive spindle, and one or two bolts. An 
aperture is cut to match the speaker. 

VC1 /2 is bolted to a flanged plate 3in. high but 
short screws must be used. The drum is placed on 
the spindle with its flush side towards the capacitor 
and two 38in. holes are punched so that the cord can 
run as shown in Fig. 5. 

The variable capacitor has a threaded spindle, so 
that the pointer can be held with a 6BA bolt, small 
washers or spacers being put on to obtain a little 
clearance. The best method of assembly is probably 
by first preparing the chassis for Si, drive spindle, 
and VR1 and then fitting the ganged capacitor on 
its flanged plate to the chassis. Bolt on the supports 
for the ferrite rod. 

Take the cord round the drum, through the chassis, 
give it one complete turn round the drive spindle, 
pass it back up through the chassis, and round the 
drum. Draw it to tension the spring, and tie, as in 
Fig. 5. Tighten the drum set -screw and check that 
the full 180 -degrees rotation is possible. 

Temporarily remove the drive spindle nut and put 
on the prepared panel, holding it with this nut, Si, 
etc. Screw on the pointer, leaving a little clearance 
and then fix the loudspeaker. 

Fig. 5 also shows connections to S1 and VR1 under 
the chassis. Solder a red flexible lead with a positive 
battery clip to the switch S2 of VR1. 

Assembly 
It is best not to fit the 

i.f. and a.f. circuit boards 
until work on the chassis 
is completed. To fit the 
i.f. board, put 1¿ in. bolts 
through the holes shown, 
and lock the nuts tightly 
against t h e soldering 
tags. Put further nuts 

Chassis on the bolts, which pass 
through matching holes 
in the chassis. These 

0014+ extra nuts are placed to 
give about in. clearance 
between the board and 
the chassis. A third nut 
is put on each bolt, and 

tightened under the chassis. If wiring is neat, no 
joints will be near the metal. However, a piece of 
card about 3 X 44 in. could be put under the board, 
before fixing it, to make sure no short circuit can 
arise. 

When first testing the circuit, leave the collector 
end of R17, on the a.f. circuit board, disconnected. 
The board can be temporarily raised, with a lead 
clipped from chassis to MC tag. Temporarily con- 
nect R17 (Fig. 4), but if oscillation begins, or volume 
or distortion increases, switch off at once and con- 
nect R17 to the collector of the other output tran- 
sistor. The correct connection is that which improves 
quality, and causes some drop in volume. 

D1+ 

Fig. 5: Wiring of panel controls. At right, arrangement of tuning drive 
assembly. 

Several makes of driver and output transformer 
are available for the transistors used. In the case 
of the output transformer T2, connections to the 
centre- tapped primary, and secondary (for speaker) 
should generally be clear. With driver transformer 
T1, tag or lead positions, or colour coding, will de- 
pend on the manufacturer, so it should be checked 
against the maker's leaflet if necessary. 
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Alignment 
If a signal generator is available, proceed in the 

usual way for aligning a superhet. 
To align without a generator, tune in any steady 

signal and then rotate the three i.f.t. cores, with a 
proper tool, for best volume. Repeat with a weak 
signal. Each core should have a definite tuning point 
giving best results. 

Switch to m.w. and find a station with VC1 /2 
nearly fully open, and adjust TC1 for best results. 
If TC1 cannot be "tuned" to a peak giving best 
volume, modify the setting of TC3 until this can be 
done. 

A signal is now tuned in with VC1 /2 nearly fully 
closed, and Ll is moved along the rod, for best 
results. 

Switch to l.w. and adjust trimmer TC2 and the 
position of L2 on the rod, for best results. 

Repeat all adjustments (except those to the i.f.t.'s) 
until no further improvement is possible. 

Actual frequency coverage can be modified by 
adjusting TC3, and the core of L4. After any such 
change, repeat alignment as described. 

A scale is glued behind the pointer, and marked 
with station names, or frequencies or wavelengths 
determined by the signal generator. 

Current drawn should be about 10 -12mA with no 
signal, rising to 20 -45mA with strong signals. A PP9 
type battery is most suitable. 

Cabinet construction 
Top, bottom and sides are made of 5 X in. sanded 

board which may be obtained from a handicraft 
supplier. The front is hardboard or 3 -ply, cut so that 
it is a push fit. Drill clearance holes for the spindles, 
cut an aperture to match the speaker, and a window 
about 2/ X tin. for the tuning dial. 

The parts are assembled with a quick -setting adhe- 
sive, and fine gauge panel pins, with the panel inset 
about + in. The exterior is painted with clear cellu- 
lose. 

A piece of fabric is cut and glued over the speaker 
aperture. A piece of Fablon -type material is glued 
over the remaining half of the panel and the dial 
window and spindle holes are cut through this with 
a sharp, pointed blade. A piece of glass or other 
transparent material is cemented inside over the 
tuning dial window. 

A strip of coloured plastic or similar material 
about in. wide is cemented vertically to cover the 
joint between the panel finishing materials. Lengths 
of narrow beading are cemented round the panel 
edges. A plastic carrying handle is attached with 
screws or bolts. 

The receiver is inserted from behind, and the 
spindles are sawn off to a suitable length for the 
control knobs. Brackets hold the chassis to the 
cabinet bottom. 

PRACTICAL 
WIRELESS 

MARCH ISSUE, ON 
SALE FEBRUARY 5th 

NEXT MONTH'S 

THE P.W. SOUND SYNTHESISER 
It caused a rage at last year's Audio Fair and not 
surprisingly! Drum rolls, Cymbals, Train Whistles, 
Ships' Sirens are just some of the effects that this 
box of tricks can produce -all electronically. So pop 
groups, give your percussion man a month's notice 
and invest 171p in the next copy of Practical Wireless. 

THE TROJAN TOP BAND 
TRANSCEIVER 
For the c.w. enthusiast a true transceiver with genuine 
"break -in ", keyed side -tone monitor and r.f. output 
indicator together with a very efficient Q multiplier 
for maximum selectivity. Plug in the headphones, key 
and aerial and its all set to go. For the SWL the re- 
ceiver part of the transceiver will make a worthwhile 
project on its own. 

WIDE -RANGE R.F. DETECTOR 
Working over a total range of 1.6MHz to 150MHz, 
this detector may be used as a transmitter field 
strength meter with local or remote indicator, as an 
r.f. 'sniffer' with external pickup loop for use around 
those receiver oscillators or v.h.f. multiplier circuits 
or as a modulation monitor. This is yet another in 
our series of test equipment designs. 

PLUS THE REGULAR SERIES AND 
OTHER CONSTRUCTIONAL ARTICLES 
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It6 
WIN ¿E/O VOUCHER 

polli CROSSWO lilT 

How to enter 
COMPLETE the crossword below and you will have the oppor- 
tunity to win one of five £10 vouchers, exchangeable with any 
advertiser in Practical Wireless. The prizes will be awarded for 
the first five correct solutions checked on the closing date. 

Send the completed form, with your full name and address in 
block letters, and post it in a sealed envelope to: PRACTICAL 
WIRELESS CROSSWORD COMPETITION, 1-2 Sear Alley, 
Farringdon Street, London EC4X 1AJ (Comp.) to arrive not 
later than the closing date: Monday 15th February, 1971. 

Rules 
Entry is open to all readers in Great Britain, Northern Ireland and the Channel 
Isles, except employees (and their families) of IPC Magazines Ltd. and the printers 
of Practical Wireless. There is no entry fee, but each solution must be comple- 
ted in ink or ballpoint pen on the proper printed coupon cut from Practical 
Wireless and bear the entrant's own full name and address. The Editor's 
decision in all matters is final and binding. No correspondence can be entered 
into. The winners will be notified and the result announced in the earliest possible 
issue of Practical Wireless. 

t 
1 

1 

1 

1 Post to: PRACTICAL WIRELESS CROSSWORD COMPETITION 
1 1 -2 Bear Alley, Farringdon Street, London, EC4X 1AJ (Comp.). 
1 Closing date: 15th February, 1971 

1. .r Cut out along this line s ma i I S NM NM J 

Mr./Mrs./Miss II 

I 
1 Full Address 
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Clues Across 
7. New wireless sets for old. (6) 

8. Agent dealing with power? (6) 

10. The basic one is rather kinky! (7) 

11. Strength for the basic power. (5) 

12. Part of the apple that's used in 
transformers. (4) 

13. Short way of getting positive feed- 
back. (5) 

17. One way circuit, not as popular as 
in the past. (5) i 

18. Michael is so short that he's be- 
come a transducer. (4) 

22. Sounds like disposing of some- 
thing for money but is really a 
battery. (5) 

23. Some get prison sentences for this 
but radio listeners do it all the 
time. (7) 

24. What you end up with when you 
reverse some of the way you put 
out things. (6) 

25. Mr. Miller's belonging. (6) 

Clues Down 
1. A long running radio programme 

(now finished) about TV journ- 
alists? (7) 

2. Their decision is usually final on 
this magazine as far as slicing is 
concerned. (7) 

3. Somehow associated with the 
driving force in a dynamo toroid. 
(5) 

4. Confused way of improving loud- 
speaker performance? (7) 

5. Part of the last or most unwanted 
atmospherics for DX listening. (5) 

6. The envious circuits in colour TV 
sets. (5) 

9. These people can mislead. (9) 

14. To overcome rumblings this does 
not mean drunk on a make of beer. 
(4 -3) 

15. Name for a weight reducer that, 
also gets rid of noise? (7) 

16. Notices a change from r.f. to a.f. (7) 

19. This kind of shovel was also a 

great news story. (5) 

20. Do the Americans really use this 
sort of dish in their valves? (5) 

21. Mock the people who eat fast. (5) 
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PART 2 

HALVOR MOORSHEAD 

Last month the basic operation was de- 
scribed and the circuits of the preamplifiers, 
record and monitor amplifiers given. The 
second part gives circuits of the oscillator 
and power supply and details the 
construction 

THE BIAS AND ERASE OSCILLATOR 
Like the monitor amplifiers, the oscillator is based 

on a Mullard design. This has the advantage that no 
special inductors have to be used as the erase head 
inductance forms part of the network. A fair amount 
of power is needed for erasure and AD161 -AD162 
transistors are again used. As with the record heads 
the switching for either track or stereo has been 
left out to simplify the circuit but it basically involves 
either or both the heads. Astute readers will see 
that the bias frequency will thus be different on 
stereo or mono but it was found in practise that this 
difference was small. C21 and C22, C19 and C20 
could of course be replaced by 0.132µF capacitors 
but as these are not available and even those near 
this value were hard to get, the two capacitors have 
been shown in parallel. 

The value of R35 was found to be surprisingly 
critical; if it is too high the circuit will not operate 
and if it is too low the waveform takes on a very 
distorted form and this will cause all sorts of un- 
desirable effects during recording. Three oscillators 
were built and the value shown worked well in all 
of them but if troubles are found with the oscillator 
this is the component to check and during the build- 
ing of the Veroboard panel it may be as well to 
leave good long leads on this component. 

As with the monitor amplifier panels two mount- 
ing holes are cut at the edges of the panel; no 
breaks are necessary in the copper strips. C27 is 
included to enable the erase to die away slowly 
once the supply voltage has been switched off, there 
is a danger otherwise of magnetising the tape heads. 

C25 and C26 are the capacitors which couple a 
little of the a.c. signal to the record heads for the 
bias needed. 300pF was found to be the best value in 
the prototype but this can bear experimenting with 
to obtain the best results. 

POWER SUPPLY 
The power supply is conventional enough and is 

built on a separate chassis, the circuit is shown in 
Fig. 9. 

It is well worthwhile fitting a fuse both in the 
mains supply and in the 22V line, especially the 
latter. While checking the monitor amplifiers and 
oscillators individually, a 250mA fuse can be used 
in the hope that this will protect the transistors in 
case of error. Once the amplifier is working correctly 
a lA fuse can be substituted. 

The bridge rectifier which is an LT120 type, avail- 
able from Henry's Radio can, of course, be substitu- 
ted by any with a working voltage of 30V and a 
current handling capacity of 1A. Any transformer 
with a secondary in the order of 17V or 18V will do, 
although the one specified is widely available, easy 
to mount and gives a variety of other voltages apart 
from the one used. 

CONSTRUCTION 
Almost as much thought was given to the con- 

structional side as to the circuit design of the Tape 
Recorder. Several layouts and chassis designs were 
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k NB. Erase heads are actually 
connected via SW 3 

C25 
300p mom 

L26 I 
=at 300p 

C 23 

33n 

C 24 

!! 
C21 
68n 

C27 rti 
10 

C22 
68n 

R32 
68 

R33 
68 

R31 
56k 

+22V 
SW2d 

o 

Tr8 
AD161 

R 36 
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R37 
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Tr9 
AD16Z 

Erase 
head 
left 

To R16 left 

Erase 
head 
right 

To R16 right 

R35 

C19 
68 

C20 
68n 68n 

R34 
5.6k 

Fig. 7: The circuit of the oscillator section. 

The reverse of the main chassis. The oscillator section can be seen on the left with the monitor 
amplifier power transistors on the right. 

AIS 

SW2d 

Tr8c 
10 -0-Left erase head via SW3 - rRight erase head via SW3 

- Trab 

+-- -Right bias (R16) 
4 ' e Left bias (R16) 

Mounting holes 

Fig. 8: The layout of the oscillator Veroboard panel. No breaks are 
required in the copper strips. 

Tr9b 

R36 R37 

Tr 9c 
Chassis 
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considered and even tried but 
the one described here was 
finally chosen. Two chassis 
are used, one for the power 
supply and the other for the 
remaining circuit; both chassis 
are extremely simple but they 
allow for an uncrowded lay- 
out, can be wired easily, the 
component boards are acces- 
sible while the recorder is in 
operation, yet the appearance 
is attractive as can be seen 
from the photographs. 

As mentioned two chassis 
are used; it is good practice 
to keep the power supply 
separate and as far away 
from the tape heads as pos- 
sible as the magnetic fields 
surrounding the mains trans- 
former can be picked up on 
the heads. To this end a small 
chassis holds the power sup- 
ply at the back (or the top 
in case of vertical operation) 
of the cabinet. The extension 
loudspeaker sockets and the 
low level input /output sockets 
are also mounted on this. 

The two chassis can be 
homemade and the overall 
dimensions are given, but ar- 
rangements have been made 
with H. L. Smith and Co. Ltd., 
287 Edgware Road, London 
W.2 to supply both units 
made from 16 s.w.g. alu- 
minium for 12s post paid. 
Heavy gauge metal is strong- 
ly recommended as the con- 
trol panel is unsupported 
except along one long side. 

POWER SUPPLY CONSTRUCTION 
The power supply should be built first as this will 

be needed for all later testing. Figure 10 shows the 
dimensions, drilling and basic wiring of this. The 
primary of the mains transformer should be wired 
for the local mains voltage and it is worthwhile 

1 Amp. 

+22V 

1 1Amp 

fuse 

C 27 
2000 

SW4 

fuse 

L 
Mains 
plug [? 

Mains neon 

Deck 
motor 

II 

II 

Ìi SW5 

Fig. 9: The power supply circuit, 
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i, 

2 
B =á Dia 

C = 
2 

Dia 7" 
8 

D = - Dia 

Dimensions of panel 

Low level 
o/p DIN 

socket 

0 0 
LH. ext; RH. ext; 
speaker speaker 

Fuse 

.411, 

Fuse 

Mains 
input 

+22V ti 

Chassis 

C 28 
0 

From 
SW4 

far from this (outside the 16 -18V 
range) select two that give you 
the nearest to this (e.g. the 25- 
40V may give 17V rather than 
15V). 

These secondaries are wired 
directly to the a.c. tags on the 
bridge rectifier and the + and - connections are taken to the 
large smoothing capacitor C29. 
This component is mounted onto 
a short tag strip which also pro- 
vides the chassis connection. The 
positive conection should be con- 
nected to the fuse. 

Fig. 10: The construction of the power 
supply -the dimensions of the back panel 

are shown above. 

MAIN CHASSIS 
The drilling of the main chas- 

sis is shown in Fig. 11 and the 
siting of the various components 
boards can be seen from the 

@see photographs. 
The monitor amplifier, pre - 

®e ®® amplifier and record amplifier 
and oscillator component boards 
are mounted about half an inch 
off the chassis by means of 6BA 
screws and spacing nuts. 

If the boards have been built 
up first the holes previously 

drilled for mounting can be used as a template for 
siting these screws exactly. 

Once these positions have been marked the mica 
insulating washers for the power transistors can be 
used as a template, again for accurately siting the 
holes. 

To SW4 
& SW5 

connecting the wires from the mains socket and the 
switched supply through a four way connecting block 
to provide a firm anchoring point for these wires. 

A variety of secondaries are provided for on the 
specified transformer, 0- 19- 25- 33- 40.50V. Since we 
shall need 17V a.c. this should be taken from the 
33 -50V contacts. Before wiring these to the rectifier, 
however, it is worthwhile checking with' a meter that 
you are getting 17V since it seems that taps are not 
always accurate; if it is found that the voltage is 

A rear view of the tape recorder: The plywood side panels and the 
speakers can be clearly seen with the power supply chassis propped up. 

The P.W. Stereo Tape Recorder can be operated either vertically or 
horizontally as shown, but many decks are not suitable for vertical 

operation. 
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1Ó 
1 

e" 
1Ó 

1Ó 

3'' !. 2 2 

13" 

Front of control panel 

2 

12 --1= r--1- t 
A 

Fit with grommets 

Bend to 90° on dotted line 

2 

2 

Fit with grommet 
14 

1" - 2 

6" 

Holes. A =á Dia. B = 8 Dia. Power transistor sitings are for centres 

Fig. il : The basic drilling of the main chassis. See text for the siting of the mounting holes and the power transistors. 

Once the drilling has been done the power tran- 
sistors can be mounted, making sure that the bodies 
are insulated from the chassis. The collectors of 
three of the transistors are at chassis potential but 
do not be tempted to leave off the mica washers as 
this is exactly the sort of thing that causes instability. 

The oscillator panel and the tags of the associated 
power transistor tags are mounted on the rear of the 

SW2c 
(Left) 

SW2c 
( Right) 

C23/C25 C24/C26 C7,R10 
(Left) 

R /PB 
head 
left 
(uppe 

R /PB 
head 
right 

(lower) 

A r Upper track only 
B. Stereo 
Cr Lower track only 

Erase 
head 
left 
(upper) 

Erase 
head 
right 
(lower) C7/R10 

(Right) 

Fig. 12: The wiring of SW3, the LEFT- STEREO -RIGHT switch. 
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chassis; not only does this lead to a less crowded 
layout but it also tends to screen the oscillator from 
the rest of the circuit. 

The various controls can be mounted after the 
power transistors. The specified V.U. Meters are held 
in position by a small amount of glue on the rear 
face. To save a lot of work later on cut the excess 
spindles from the controls as later on there is a lot 
of wiring that could be damaged by a slipping hack- 
saw. 

Once the mounting screws have been fitted the 
main wiring can take place. It is very important to 
adopt a logical approach to this and the author used 
the rule LEFT -TOP- FRONT: this means that for 
wiring on all controls that the left hand channel 
wiring is always at the top and at the front where 
there is a choice. So the top track of the head is for 
the left hand channel, and for that same channel the 
record level control is at the front. It is amazingly 
easy to "cross" channels and this can lead to puzzling 
results (the author came across these several times). 

There is one major earthing point and a common 
22V point. For these a tag strip should be fixed to 
the chassis just below the V.U. Meters. All earthing 
points and supply voltages should be wired to these. 

Assuming the power supply has been constructed 
first of all, it is best to build the monitor amplifiers 
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A view of the completed recorder, out of the cabinet with one of the speaker covers removed. 

next. These can be tested separately by injecting 
signals in at the volume controls. The input level and 
impedances are correct for a crystal or ceramic 
pickup and if one is used as the signal source the 
quality, level etc. can be properly tested. If an 
oscilloscope is available the signal across the loud- 
speaker can be monitored to see that there is no 
ultra -sonic oscillation. There is one great advantage 
in building stereo projects; each part is duplicated 
and if one section is not working properly one has 
something to compare it with. 

Rear view of the completed recorder showing the access to the external 
connection sockets. 

The emitter resistors for the output pair are wired 
directly from the circuit board to the appropriate 
tags on the transistors. Once the monitor amplifiers 
are working satisfactorily they can be used almost 
as signal tracers for the remaining circuit. 

The preamplifier and record amplifier panels can 
next be mounted. For testing, the input side can be 
left unconnected, this being taken directly to the tape 
head, the output being fed directly to the input of 
the monitor amplifiers -once all this is working the 
majority of the circuit has been tested. One final 
test that will establish the working is to connect 
temporarily the output from the record amplifier 
to the input of the monitor amplifiers. This signal 
should sound very "toppy" and be at a much higher 
level than the proper output. 

The oscillator can be checked by ensuring that 
there is some indication of a.c. volts across a tape 
head when the supply and heads are wired in. Most 
meters will be very inefficient at 50kHz but most will 
give at least some indication that the thing is 
working. 

Once the various sections have 
been tested, the switch wiring can 
be tackled. No details are given in 
drawings as these will vary with 
the actual switch used. 

The circuit of the switch for the 
Left -Stereo -Right switch is shown 
in Fig. 12 and again the wiring dia- 
gram of this has been omitted as 
the switch used will vary. 

The DIN input sockets are wired 
directly to the input selector with 
the correcting components wired 
onto the sockets themselves. 

A table of test voltages from the 
prototype is given for checking in 
case of difficulty. 

CHECK VOLTAGES 

Collector Base Emitter 

Tri 1-1 0.3 - 
Tr2 26 1.1 0.5 

Tr3 85 0.6 - 
Tr4 9.0 1.1 0.6 

Tr5 90 0.6 - 
Tr6 22.0 90 9.0 

Tr7 - 90 9.0 

Tr8 22.0 11.0 11-0 

Tr9 - 110 11.0 

Voltages measured with a meter of 
20k S2 /V under no signal conditions 
on record. 

It is vital that all wires carrying signals to the 
switches are screened and that all the earth points 
are taken to the common point. This is not really 
practical as far as the earthing of the DIN inputs 
are concerned nor is some of the screening of the 
wires to the Left- Stereo -Right switch, these excep- 
tions are not important. 

CABINET CONSTRUCTION 
The general construction of the cabinet can be 

seen from the photographs and the size and final 
finish are of course a matter of personal taste. The 
deck is mounted on two 12in plywood pieces with a 
hole cut for the loudspeakers, the chassis is also 
screwed to this. This arrangement has considerable 
advantages from the constructional point of view 
but of course other designs can be used. 

Once the Tape Recorder is completed make sure 
that the heads are aligned correctly before doing 
any serious recording and make sure that the erase 
heads and record /playback heads are in line. 

The P.W. Stereo Tape Recorder has proved very 
satisfactory in operation and stood up well to con- 
tinuous usage at the P.W. stand at the Audio Fair, 
despite the number of unwelcome dabbling fingers. 
When working the recorder will have a good quality 
specification and should be well worthwhile the 
trouble and expense. 
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TEST MASTER 
*CAPACITANCE SUBSTITUTION *9V SUPPLY 

*DIODE TESTER*RESISTANCE SUBSTITUTION 

*465 kHz i.f. INJECTOR *MODULATED SIGNALS 

*AUDIO AMPLIFIER *1MHz SIGNAL INJECTOR 

*R.F SIGNAL TRACER * CAPACITANCE BRIDGE 

*1 kHz a.f. SIGNAL INJECTOR *OHMMETER 
*TRANSISTOR TESTER *RESISTANCE BRIDGE 

IN recent years the author has done a considerable 
amount of dabbling in electronics and radio 
servicing and to this end has acquired a 

reasonable amount of test equipment. There is no 
doubt that a multimeter and an oscilloscope are by 
far the most useful pieces of test gear, but in addition 
there was a signal injector and tracer, a transistor 
tester, a small battery operated audio amplifier and 
a couple of cheap multimeters, one which was rarely 
used for anything else except, to measure continuity 
on the ohms range and the other usually lashed into 
the supply circuit to monitor current consumption. 
In addition there was a box of components used for 
component substitution. 

Most of the author's recent work has been with 
transistors and considerable use is made of S -Decs 
and T -Decs. These excellent products make possible 
reliable breadboarding and rapid development and 
unlike more traditional methods component leads are 
not messed up. A special tray was used for a long 
time, a sheet of plywood two foot square with an 
S -Dec glued to the centre, the outer rim of the tray 
being fitted with small cardboard boxes to hold 
various components. Unfortunately the more compli- 
cated projects meant that all sorts of test equipment 
were being used in conjunction and the old time 
"rats nest" was being replaced by another. 

To overcome this the author decided to build a 
small "laboratory" into a conveniently sized case 
which would replace the majority of the bits and 
pieces used. It was also decided that facilities should 
be included to aid servicing and in practice the final 
result has made this very much easier. 

CHOICE OF FACILITIES 
There are some facilities that are essential to a 

unit of this type; both the small audio amplifier and 
the signal injector were constantly in use and it was 
decided that these were obvious candidates for in- 
clusion. Resistance and capacitance substitution were 
also thought to be very useful as having these on 
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switches would allow immediate selection of a wide 
variety of components. 

An ohmmeter was also thought very useful - 
especially for rapid checking of continuity and since 
a meter was necessary for this a few extra com- 
ponents were incorporated to allow the internal 
battery to be available for use with a 100mA meter 
in series to monitor the current consumption. The 
meter is also used for testing transistors, both p-n -p 

and n -p -n for leakage and gain. 
As standard value capacitors, an audio generator 

and an audio amplifier were already to be included, 
it was thought worthwhile to include a capacitance 
bridge. The unit will also work as a resistance bridge 
but this facility is less useful. 

The signal inject facility eventually decided upon 
was to have an audio note available of about 1kHz 
and to have an r.f. signal of about 1MHz as well as 
an i.f. signal of 465kHz, the last two being capable of 
being modulated by the 1kHz audio note. 

The audio amplifier would have to be fairly sensi- 
tive and in fact will produce a useful output from a 
0.5mV signal. A simple switch was included at the 
input to include a detector for monitoring r.f. or 
i.f. signals. 

It is of course a fairly simple matter to build the 
various items mentioned above, but the virtue of the 
unit described is that by the turning of one master 
switch, all the facilities mentioned above are available 
between two probes. The alternative would be to have 
a series of terminals on the front which would have 
to be changed with each function and this would 
have destroyed one of the major advantages. 

The block diagram, which gives the basic circuitry, 
is shown in Fig. 1 and the various operations are as 
follows : 

SUBSTITUTION RANGE 
The negative terminal of the probes is connected 

at all times, directly to the aluminium chassis which 
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Fig. 1: The basic circuit of the Test -Master showing all the switching. The circuits of the three modules are shown overleaf. 
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acts as the common line, the positive terminal being 
connected to one section of SW1. When this switch, 
which is the main selector, is set to "substitution," 
the positive probe goes directly to the wiper of a 
one -pole, twelve -way switch. Eleven of these positions 
are wired to a variety of capacitors whose other ends 
go to the chassis. The actual choice of capacitors is 
a matter of personal preference but in the prototype 
the lowest value is 100pF followed by 1,000pF and 
there on up values increasing by a factor of three in 
each stage to 100,ÁF. Values below 1,000pF are 
generally used for r.f. work and become quite critical, 
in addition there is a danger of radiating signals 
because one end is connected to the chassis. Also 
stray capacity would vary the lower values. Values 
of 1µF and above are electrolytic types and their 
working voltage is again a matter of personal pre - 
ference. Ideally they would all be high but this would 
mean the use of very large components. The proto- 
type uses 25V or higher components which enable 
them to be used with most transistor equipment. 

The twelfth position on the capacitance switch con- 
nects to the resistance substitution switch, which, 
like the previous one, is a one -pole twelve -way type. 
Values here run from 311 to 3.3Mí and were chosen 
so that differences between one value and the next 
increase by a factor of 3. Again the wattages chosen 
depend on the likely usage; the prototype used 18 

watt values for all except 311 which was included for 
loudspeaker loads and the 3.3M11 which is not avail- 
able in 18 watt, a 14 watt type was used instead. Like 
the capacitors the other connection of the resistors 
are joined together and go to the chassis. 

AUDIO AMPLIFIER 
In position 2 of SW1 the positive probe is con- 

nected to SW4 which is the normal /detect switch for 
the audio amplifier. SW1b applies 9V to the ampli- 
fier. 

SW4 in the "Detect" position applies the signal to 
the top of VR1 via an 0A91 diode, the other part of 
the switch connecting a 1,000pF to earth to smooth 
the signal. In the "Normal" position the diode is by- 
passed and C2 disconnected. C12 only serves to d.c. 
block the input. A highish value potentiometer is 
chosen for VR1 as this allows high impedance signals 
to be amplified with the slider near the middle. 

The circuit of the amplifier is shown in Fig. 2 and 
it will be seen that it is very simple. High quality 
is not all that important but nevertheless some care 

ToSW1b 
C14 

To SW1c 
-.11-C7-11 

To SW1a-*--1 
01 
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SW4b 

1000p T 
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was taken in the design to ensure high gain and 
stability. To improve stability a small capacitor de- 
couples the very high frequencies from the base of 
the output transistor. A high impedance speaker (35S/- 
801ì) is used as this avoids the necessity for an output 
transformer. The circuit used is fairly conventional 
and has the virtue that the application of bias to the 
first stage from the emitter of the second stage d.c. 
stabilises the circuit and makes allowances for the 
wide divergence of parameters associated with cheap 
transistors. 2N2926G transistors were used but many 
similar silicon types will do just as well with no altera- 
tion of component values. 

SIGNAL INJECTOR 
Although one section on the main selector switch 

is marked "Inject" this only leads to a subsidiary 
switch, SW2 which selects the output from one of 
two oscillators, either the r.f. or the a.f. A second 
section of this switch alters the frequency of the r.f. 
oscillator from about 1MHz to 465kHz. A further 
subsidiary switch, SW5 provides modulation for the 
r.f. and U./signals. 

The audio oscillator is a simple Hartley type, the 
inductor being a small tapped output transformer, 
normally used in push -pull output stages. The cir- 
cuit is shown in Fig. 3. The centre tap goes to the 

To RF /IF 
board 

C 26 

I-07o SW2 

0-02 

Fig. 3: The audio oscillator. This produces a lkHz note for signal in- 
jecting and for the R -C bridge. 

Fig. 2: The audio amplifier circuit module. 

positive supply line. The 
value of the capacitor across 

L S the total primary determines 
35 -80n the frequency and can be 

varied to suit. In the proto- 
type the transformer used 
with the specified capacitor 
gave a frequency of about 
1kHz and this is about right. 
R21 provides the base bias 
and C25 the feedback. 

In the normal inject mode 

Tr 2 
2N2926 

R18 J=1 
56 

0 

the output is taken via C26 
from the collector. The secon- 
dary of the transformer is 
used for the bridge circuit 
only, this providing a 
balanced output. The shape 
of the audio note hardly 
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matters in the inject mode and a simple multi - 
vibrator or relaxation oscillator could have been used 
but a decent sine wave is far better for use with a 
bridge circuit. 

The r.f. /i.f. section is almost identical, a Hartley 
type circuit being used again but instead of an out- 
put transformer an i.f. transformer is used. The cir- 
cuit is shown in Fig. 4. A 465kHz transformer could 
have been used here and this would make the i.f. 
'njector very simple but to obtain a fundamental fre- 

SW2b 
O 

o 
1319 C19 680k 

C20 
33p 

Tr 3 
2N 2926 

C18 
360p 

IIFT.1 

O 
Not 

9.v 

used 

C21 
1000 

p 

SW1b 
and A F. 

oscillator 

C22 

T" 
Fig. 4: The r.fli.f. oscillator module. 

quency in the r.f. spectrum it would necessitate 
removing the small tuning capacitor inside the i.f. 
can and arranging for this to be switched. 

This was originally tried but it was a messy business 
and it was instead decided to use a 1.6MHz i.f. and to 
put capacitors in parallel with this to lower the fre- 
quency to 1MHz and 465kHz. However clumsy this 
solution sounds it does in fact make construction far 
easier. To be able to make this work the specified 
i.f. transformer must of course be used. 

With the internal capacitor and the two external 
capacitors necessary to produce the 465kHz oscilla- 
tion it will of course be necessary to trim the core of 
the coil to obtain the exact i.f. frequency required. 
Obviously this means that the 1MHz signal will not 
be exact but this doesn't really matter as it is only 
intended for general r.f. use. It is, of course, possible 
and sometimes desirable to set the i.f. frequency to 
455kHz, the standard Japanese /U.S. /Hong Kong tran- 
sistor radio i.f., but this is a matter of choice. 

TRANSISTOR TESTER 
Unlike the other functions of the unit, the transis- 

tor tester section is operative at all times -this is 
quite acceptable as no current is drawn from the bat- 
teries if no transistor is fitted. The basic circuit is 
shown in Fig. 5 but the complete circuit can be easily 
traced from Fig. 1. 

SW 
9V 

Transistor __ 
under test 

Fig. 5: The basic transistor tester circuit. 

The photograph shows the wiring used for the substitution range 
switches. 

Referring to Fig. 5 it will be seen that with the 
switch open the battery is applied in the correct 
polarity across the transistor. With this set -up the 
meter will register the leakage passed by the transis- 
tor. As the ohmmeter resistors R14 and VR2 are 
connected in series the readings will be logarithmic 
and they will also protect the meter when a short - 
circuit transistor is inserted. 

As a general guide one can say that the first `third' 
of the scale registers acceptable leakage, the second 
`third' inferior, but usable, devices and the final 
`third' duds. However certain transistors, especially 
power output germanium types will show high leak- 
age while still being perfectly O.K. and so the 
readings are subjective and one will have to have 
tested quite a few good types before the readings 
tell you anything. This test is quite crude but it is 
rare that it will not tell you if a transistor is usable. 

When the switch is made a 100k11 resistor is con- 
nected between the collector and the base thus 
providing bias and the transistor will begin to con- 
duct. The reading shown on leakage will rise appre- 
ciably on a good device and the rise will give an indi- 
cation of the gain. Once again readings and their 
interpretation are a matter of judgement. 

Low leakage (especially silicon types) transistors 
will show little or no reading on leakage and this will 
not mean that the device is open -circuit. 

SW3 is a 3 -way, 4 -pole switch wired as in Fig. 6 
and this serves to change the battery supply to the 

L 

Transistor 
socket 

SW1a 

Fig. 6: The wiring of the transistor test switch< 

transistor test socket and also to apply base bias in 
two of the positions. 

Diodes can be tested quite easily using the same 
basic circuit. When connected one way around be- 
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tween the emitter and collector junctions the leakage 
shown should be very low -no indication at all is 
quite common. When the device is reversed a pretty 
high current will be registered on the meter -this of 
course applies to a good device only. 

BATTERY SUPPLY 
In the battery supply position of SW1, the positive 

connection is coupled through the meter with a sec- 
tion on SWlb shunting the meter so that it reads 
IOOmA f.s.d. The value of R13 should be one -hun- 
dredth of the internal resistance of the meter; in 
the case of the one specified this is 10912. The author 

R13 1n 

9V 

T 

M1 
0-100 mA 

+ve - 

Test 
meter 
to read 
100mA 

6-ve 

Fig, 7: The method of obtaining the correct shunt resistor to make 
the meter read 100mA f s.d. 

was lucky enough in finding a resistor that was ex- 
actly right but it is possible to derive the value as 
follows. 

Initially choose a resistor that is slightly over 112 

and shunt this across the meter and then couple this 
in series with a 10012 potentiometer. The additional 
components are shown dotted in Fig. 7. Set the pot. 
so that 100mA is shown passing in the circuit, this 
being read off the testmeter which should be on a 
suitable range. The meter that we are trying to shunt 
should, in this position, have its needle pressing hard 
against the back stop. When this arrangement is 
achieved start putting low value resistors (1012 to 
10012) in parallel with R13 until one is found that 
shows f.s.d. 

It doesn't matter greatly about the accuracy of 
the supply current reading and many readers will be 
content with using a 111 5% resistor -this will give an 
accuracy ±7% which, although not good enough for 
normal measuring standards, should generally be 
good enough to tell us if something is wrong with a 
piece of equipment. 

It is good practice to have a meter in the battery 
supply to transistor equipment when working on it 
as it will show up shorts and transistors running 
away in time to stop any damage and is a very much 
more useful facility than at first appears. 

OHMMETER 
The circuit of the ohmmeter is shown in Fig. 8. This 
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M1 

R14. 39k 

VR2 
5k to zero 
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Fig. 8: The ohmmeter circuitry. 

is a standard circuit with VR2 acting as the "Zero 
Ohms" control. As a 9V battery is used this is a fairly 
sensitive ohmmeter and the centre scale deflection, 
which is the only proper way of giving it's sensitivity, 
is 18k12. This is somewhat overcome by the small 
scale of the meter itself but it should nevertheless 
be very useful. It will have to be calibrated using 
known value, close tolerance resistors but if it is 
only to be used as a continuity tester there will be no 
need. 

An internal rear view of the Test -Master. The battery fits into the 
space on the right below the meter. 

BRIDGE CIRCUIT 
Although bridge circuits usually require an article 

to themselves we have already got nearly every- 
thing necessary to incorporate one. The a.f. oscillator 
provides a balanced output from the secondary of 
the transformer used, the amplifier can be used as 
the detector and the capacitors used for substitution 
can be used as the standards against which to balance 
the unknown value. All that is necessary to add is a 
5k12 potentiometer. 

At a particular setting of the potentiometer the 
bridge will balance and there will be only a low 
output from the loudspeaker and the setting of that 
pot. Will give a multiplication or dividing factor with 
which to calculate the value. The actual arrangement 
used here is especially useful as the value of the 
capacitors go up by a factor of about three each time 
and so the calculating factor will never be more 
than this. 

By changing the capacitance switch to the resist- 
ance substitution range it becomes a resistance bridge 
and this can be useful for measuring low value resis- 
tors and possibly high value ones as well (though 
the simple design means that breakthrough can be 
troublesome here). 

The switching to achieve this arrangement can be 

T1 C1-C11 

111111 

Audio 
oscillator 

To AF. Amp 

Fig. 9: The bridge circuit for measuring the values of unknown 
capacitors. 
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traced from Fig. 1, the basic circuit 
is shown in Fig.. 9 and this will be 
recognised as a conventional bridge 
circuit. 

CONSTRUCTION 
NOTES 

The actual construction of the 
Test- Master should present no real 
problems, the only ones are likely 
to be getting the switches wired 
correctly. 

SW1c SW1b L S. 

r.-SW1a 

A large aluminium chassis, 12 x 
5 x 212n is used on its side so that 
what is normally the top becomes 
the control face -quite a lot of con- 
trols are involved as can be seen 
from the photographs but little 
depth is needed. A smaller cabinet 
could be used =there is little 
crowding of components -but this 
will make wiring difficult. 

There are three "active" parts to 
the Test- Master; the audio ampli- 
fier, the a.f. signal source and the 
r.f. /i.f. signal generator. These are 
all built on small Veroboard panels 
and mounted on the bottom and 
side of the chassis. 

The component layout on the 
panels is shown in Figs. 10, 11 and 
12 together with the connections to 
the adjacent switches etc. 

The positioning of the meter, the 
controls, switches and loudspeaker 
are shown in Fig. 13; the sides are 
shown in the same plane as the 
front. Exact positioning will depend 
on the type and size of the compo- 
nents and so dimensions are not 
given but some thought was given 

SW4 

To SW1b 
and A F 
oscillator 

Mounting holes 

Fig. 11: The component layout of the audio amplifier. 

From AF. 
oscillator 

Mounting holes 

Fig. 12: The r.f.li.f. injector module. 

Amp. 
o o 
board 

SW4 SW5 
1=l 

0 0 
Terminals 

0 o 
Transistor 

socket 

Battery 

o 
AF. 

board 
o 

o 
RF /IF 
board 

o 

Fig. 13: Approximate siting of the controls and modules inside the chassis. 

To RF /IF 
board ( +) 

Output to 
SW2 

Tr4 

t, :&a", 

ToVR3 

Mounting holes 

Fig. 10: The layout of the audio oscillator module. 

to the arrangement of the various sections and the 
layout shown does give relatively short wires to the 
various sections. 

The battery, a PP7, is mounted beneath the meter. 
The panels themselves can be laid on a sheet of card An internal view of the completed Test- Master. 
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(to stop the bottom connections shorting to chassis) 
with the screws through the mounting holes clamping 
them to the chassis. 

The socket associated with the transistor tester is 
a normal transistor mounting socket; a slightly 

* components list 

Resistors : 

R1 3.30 2W 
R2 33i 
R3 10052 
R4 3300 
R5 1kû 
R6 3.3kû 
R7 10kû 
R8 33kû 
R9 100kû 
R10 330kû 
R11 1Mû 
All resistors 5%, # watt except Rl. 

R12 3.3MS2 
R13 152-see text 
R14 3.9kû 
R15 100kû 
R16 10kû 
R17 1 Mû 
R18 56û 
R19 680kû 
R20 2.7k0 
R21 2700 

VR1 250kû log. 
VR2 5k5-2 lin. 

Capacitors : 

Cl 100pF 
C2 1000pF 
C3 3300pF 
C4 0.01,uF 
C5 0.03µF 
C6 0.1,aF 
C7 0.33µF 
C8 1µF 25V 
C9 3.2µF 25V 
C10 32µF 25V 
C11 100µF 25V 
C12 0.1µF 
C13 1000pF 

Switches : 

SW1 3-pole, 
SW2 2-pole, 
SW3 3-pole, 
SW4 2-pole, 
SW5 On-off 
SW6 1-pole, 
SW7 1-pole, 

VR3 5kû 

C14 0.1µF, 
C15 10µF 12V 
C16 1000pF 
C17 10µF 12V 
C18 360pF 
C19 1800pF 
C20 33pF 
C21 1000pF 
C22 80,uF 12V 
C23 10µF 12V 
C24 01µF 
C25 2200pF 

6 -way rotary 
3 -way rotary 
4 -way rotary 
2 -way toggle 
toggle or same as SW4 
12 -way rotary 
12 -way rotary 

Semi- conductors : 

Tri 2N2926G 
Tr2 2N2926G 
Tr3 2N2926G 

Tr4 2N2926G 
D1 0A91 or similar 

Miscellaneous : 

Meter -1mA d.c., Henelec '38 Series'. 
Loudspeaker- miniature (2 -2 /in. diameter), 350 -80û 

impedance. 
T1- tapped transistor audio output transformer 

(Henry's Radio type JOT). 
I.F.T.1- 1.6MHz i.f. transformer, Denco type IFT. 

16/1.6. 
Veroboard -3 off panels 11 x 9 holes, 0.15in. hole 

matrix. 
Aluminium chassis -12 x 5 x 21-in. -see text. 
Transistor mounting socket. 
Output /Input sockets. 

undersized hole will enable it to be pressed firmly 
home. 

For the substitution ranges the components can be 
mounted as shown and soldered in place; with the 
resistors which are all the same size this is easy but 
the bulkier capacitors will have to be arranged as 
well as possible. 

Two -way, two -pole toggle switches were preferred 
846 

over miniature slide switches as they are far easier 
to mount. The loudspeaker for the amplifier is best 
glued into position behind a small expanded metal 
grill. 

For readers who have difficulty making things work 
first time (and aren't most of us in that category) it 
is fairly simple to fix and test one facility at a time; 
for instance wire up the main switch first with 
flying leads and then only try the capacitance substi- 
tution range followed by resistance substitution and 
so on ending up with the bridge circuit. 

As far as wiring is concerned, screened wire may 
be better for the outputs of the signal injectors and 
the input to the audio amplifier but the author was 
prepared to accept a certain amount of breakthrough 
and so normal wires were used throughout. 

No facility is incorporated for attenuating the level 
of the injected signals and a further control could 
be inserted for this purpose but it was found easier to 
have an extra probe with à 1Mû resistor incorporated 
as this can also be used for tracing high level signals. 

Once completed the Test -Master should prove to be 
a really useful addition to any test bench and will 
enable a lot of odd pieces of test gear to be relegated 
to the shelves for use on rare occasions only. 

by G8DSH 

BANBURY 
YoUNS \ 

RADICALS 

P.W. BINDERS 
Preserve your copies of Practical Wireless. Don't 
let them become torn and dirty -buy a hard -çover 
binder for 75p (15s. Od.) from: 

Binding Department, 
IPC Magazines Limited, 
Tower House, 
Southampton Street, 
London, W.C.2. 
Price includes post and packing. 
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nish off that 
EQUIPmENT 

JUDGING by the appearance of the average radio 
enthusiasts den, shack, workshop or what -have- 
you the percentage of home -made equipment 

that is properly finished off is quite minimal. 
The author is the first to admit that he was the 

world's worst offender in this respect, having over 
the years built just about everything from an absorp- 
tion wavemeter to an all -band SSB transceiver. The 
gear always worked, eventually, but having spent 
so much time on the building of it the author was 
usually only too happy just to sit back and play 
with the knobs for a while! 

The thought of taking off that panel with its myriad 
knobs, dials, switches, etc., was anathema and any- 
way there was always that new project that had to be 
started! 

It is a good idea to relax once a project has been 
completed but it is also necessary to be quite deter- 
mined, in the near future, to put that finishing touch 
to it so that the uninitiated may remark on the excel- 
lence of one's handiwork whether it actually works 
or not! 

Some enthusiasts have even reported receiving 
actual words of encouragement from their dear ones 
on emerging from the shack with a new bit of gear 
that was actually in a cabinet and which had a panel 
that was not dented or scratched or a mass of unused 
holes, but such reports should be treated with some 
reserve! 

But seriously, a great deal of satisfaction is to be 
had by spending a little time and effort on putting 
the finishing touches to a job and it need not be an 
expensive or lengthy procedure. 

The legendary rift between the enthusiast and his 
family does, one can be sure, spring from the good 
old days when to get a good crackle finish on a panel 
it was necessary to bake the panel in the kitchen 
oven for a couple of hours! The fact that the roast 
joint tasted of paint for the next fortnight was quite 
immaterial! 

Fortunately today paints are available that dry 
hard in an hour or so and which can be sprayed from 
a can. A variety of colours gives a wide choice to 
satisfy individual tastes. 

FINISHES 
Among the many possibilities should be mentioned 

the natural metallic finish, painting by brush or spray, 
the covering of the panel with a plastic film and the 
use of a dummy panel attached to the front of the 
main panel. 

Finishing should also take into account the lettering 
and numbering of all the controls, switches, etc. on 
the panel as one would expect to find on commercial 
equipment. This again is not difficult to achieve 
and one does not have to be an artist to stick a few 
transfers on to a panel. 

ARTHUR DOW 

PREPARATION 
Whatever finish it is decided to adopt there are 

certain preliminary steps that are essential to ensure 
good results. If the design of the equipment is being 
copied from a magazine the chances are that the 
panel layout will be given and that the author has 
made some effort to ensure that the layout of the 
controls is a reasonably symmetrical one. 

If the constructor has to make his own layout he 
should spend some time on working out a neat 
arrangement for the controls consistent with the elec- 
trical requirements of the circuitry. In marking out 
the final positions of holes, cutouts, etc., use a rule 
and pencil and do not "guesstimate" as the eye can 
often be quite unreliable as far as measurements are 
concerned. 

After the holes have been made ensure that all 
burrs and rough edges are removed from both sides 
of the panel. 

Next, lay the panel on a sheet of thin cardboard 
or stout paper and with a sharp pencil make an out- 
line drawing of the panel and all holes and cutouts. 
Be careful about using a biro pen for this purpose 
as the tip is usually quite blunt and the resulting 
drawing will not be at all accurate in size. 

This drawing will be found very useful for future 
reference especially if it is decided to fit a dummy 
panel to the equipment as will be described later. 

NATURAL FINISHES 
An aluminium panel may be given quite an attrac- 

tive finish by laying it on a sheet of newspaper and 
rubbing the panel down on one side with a piece of 
wood around which a piece of fine sandpaper has 
been wrapped. A fine oil can be used as a lubricant 
during the rubbing down but great care must be 
taken to ensure that the oil is removed completely 
when the panel is finished. A circular rubbing motion 
will produce the best effect. 

To complete this particular finish the panel should 
be given a coat of transparent varnish with a soft 
brush or from an aerosol spray. 

It is important to read the instructions on these 
spray cans in order to get a smooth clean result. 
Often the spray is held too near the object or is not 
moved about fast enough and blobs and runs appear 
in the finish. 

PAINTING 
The number and types of paint available today are 

legion but attention should be paid to those paints 
that are available in aerosol spray cans. A large 
range of colours can be found in most motor acces- 
sory shops as well as in the usual paint and decora- 
tors and DIY shops. The sprays are cheap, clean, 
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fast and just about infallible if the instructions are 
followed. 

Again, the panel should be laid on a sheet of 
newspaper and carefully cleaned of all dirt or grease 
with a white spirit or similar solvent. Spray the panel 
according to the instructions and remember that two 
thin coats are better than one thick coat. So do not 
try to put on too much paint in one go but apply 
a thin coat and allow to dry properly before applying 
the finishing coat. 

It is a good idea to do the whole job outdoors if 
the weather permits as otherwise the fumes from 
the paint can be very objectionable and even danger- 
ous indoors. 

Give the paint ample time to dry before starting 
to reassemble the panel and above all don't be 
tempted to prod the panel with a fingertip `just to 
see if it is dry' ... it won't be! The drying process 
can be speeded up by directing the heat from an 
electric fire on to the panel for a short time. 

Air -drying crackle finish paint such as Yucan is 
now obtainable in aerosol spray cans in various 
colours and this provides an excellent finish that 
will hide blemishes on a panel that might not be so 
easily covered by a flat paint. 

PLASTIC FILM FINISH 
This method of finishing a panel is one of the sim- 

plest, cheapest and cleanest ways and the time spent 
in removing and replacing the panel on the equip- 
ment is well justified. 

The plastic film is available from Letraset dealers 
and art shops under the name of "Letrafilm" in no 
less than 119 colours in matt finish and 20 colours in 
a gloss finish. Sheets 10" x 712" are 4s 3d each and 
20" x 15" at 8s 6d each. 

Remove the panel from the equipment checking 
that there are no burrs or rough edges. These are 
easily caused by the action of lock washers especially 
on soft aluminium panels. 

Lay the panel over, one corner of the sheet of 
Letrafilm, moving the panel around to get the most 
economical position. Offcuts of the material can come 
in very handy. Mark round the outside of the panel 
with a pencil leaving a border of about 14in. and then 
cut out the piece required with scissors. 

Remove the backing paper from the film and drop 
the centre of the film on to the centre of the panel. 
Drop one end and smooth it down then dropping the 
other end and smoothing that down also. With this 
technique there will be a minimum of air bubbles 
underneath the film. Finally put a sheet of clean 
paper over the whole panel and with the ball of the 
hand smooth the film down leaving a perfectly flat 
and bubble -free surface. 

The film may be pushed through small holes using 
a biro pen. On larger holes cut the film in the hole 
radially and fold back behind the panel. The excess 
material at the panel edges may now be folded over 
the edges, if necessary snipping the film at the 
corners. 

The whole operation takes far longer to describe 
than to perform! 

DUMMY PANELS 
The advantage of a dummy panel is that it is not 

necessary to take off the main panel but only to 
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remove the locking nuts and fixing screws from the 
components mounted on the panel. We shall now 
need the tracing of the front panel that it was recom- 
mended should be made once the main panel is com- 
pleted. 

The dummy panel may be plastic sheet of the 
appropriate colour and about 1 /32in. thick. Place 
the plastic sheet underneath the tracing and mark 
through the outline of the panel and all the holes and 
cutouts, then cutting them out with scissors or a 
sharp knife such as is used by modelmakers. 

Panel screws should be countersunk where possible 
so that they will be out of sight when the dummy 
panel is fitted. 

If the main controls are reasonably spread out over 
the area of the panel the holes nearer the centre can 
be clearing holes around locknuts, etc., thus simpli- 
fying the work even further. 

PANEL LETTERING 
The final touch that cannot be omitted on any 

score, least of all of expense! Sets of panel transfers 
can be obtained from Data Publications, 57 Maida 
Vale, London, W9 at 5s. per set. These cover receiv- 
ing, transmitting and audio equipment requirements. 

The transfers are easily applied by following the 
instructions supplied. But one tip, if there are to be 
several transfers in a line rule a faint pencil line 
on the panel in order to assist the placing of the 
transfers on to the panel. 

It is better if the transfers are put on before the 
panel is replaced on the equipment and, of course, 
after the panel has been painted or otherwise finished 
off, but don't forget to take into consideration the 
diameter of scales, knobs, etc. before finally placing 
the transfers. 

Another point worthy of some thought is that of 
placing the transfers above or below the controls. 
If the equipment is to be low down the transfers 
should be over the controls so that they can be read 
from above. If the equipment is, say, up on a shelf 
then the transfers ought to be below the controls. 

GENERAL NOTES 
Whether a panel is to be properly finished off or 

not there is a right and wrong way of mounting com- 
ponents on a panel. Subject to space permitting, 
potentiometers and switches etc., should have two 
lock nuts fitted. This allows the minimum of the 
threaded bushing to project at the front of the panel 
enabling knobs and dials to lay as close to the 
panel as possible. It also removes strain from the 
body of the component itself, and finally, it is good 
engineering practice. 

Do not be shy about cutting off any excessive 
length of spindle. This is best done by holding the 
end of the spindle in a vice or pair of pliers and 
cutting off the excess spindle with a fine -toothed small 
hacksaw afterwards removing any burrs with a file. 
Do not make the mistake of holding the component 
itself in the vice and possibly damaging it irreparably. 

When refitting potentiometers and rotary switches 
to the panel make sure that the arc of rotation is 
symmetrical so that the indicating line or spot on 
the knob is vertical when in the centre of its travel. 
A small point perhaps but it does add to the final 
finish of the equipment. 

-continued on page 854 
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BSR 4 -SPEED SUPERSLIM 
AUTO RECORD CHANGER 

Plays i2', 10" or 7° records. 
Auto or Manual. A high ßt%6 

quality unit backed by BSR 
reliability with 12 months' 
guarantee. Size 134 x: -., 
11;ía. Above _±sa.. .., ;.:. 
motor board 8fin. 
below 24in. AC 200 /250v. t 
with STEREO /MONO XTAL £7 Post 5/- 
BSR UA70 Stereo /Mono Transcription 

14 Auto Changer. Calibrated Stylos Pressure. 

BSR Minichanger ÚA50 Stereo /Mono. 
Plays 12 ", 10" or 7' records. £8 
Size 12 x Sfin. AC 200/250v. Post 5/ -. 
GARRARD PLAYERS with Sonotone 9TA Cartridges. 
Stereo Diamond /Mono Sapphire. SP25 Mk II £15 
ATOO Mk II £15 Model 3000 £18 Post 5/ -. 
RECORD PLAYER PORTABLE CABINET 75/- 
Space for amplifier and autochanger. Post 5/ -. 
RCS DE -LUXE 3 WATT AMPLIFIER. Ready made 
with 2 -stage triode pentode valve, 3 watts output. Tone 
and volume controls. Isolated mains transformer, knobs, 
loudspeaker valves ECL82, EZ80. Response 50- 12,000£4 
cps. Sensitivity 200mV. Post 5l -, 
ROC 2 WATT AMPLIFIER with loudspeaker £3 and valves UCL82 and UY85 Post 5/- 
R.C.S. TEAKWOOD BASE. Ready cut out 65/- for mounting (State player make and model) 
R.C.S. PLASTIC COVERS FOR ABOVE 
BASE. Durable tinted plastie, attractive appearance. 5 - 
EMI PICK -UP ARM with mono xtal and stylus 25/- 
EMI JUNIOR 4 SPEED RECORD PLAYER f3 Post 
Mains operated motor, turntable and pick up 5/ -. 

HI -FI PICK UP CARTRIDGES 
GP94 55/ -; GP93 45/ - GP91 30/ -; GP87 19/ -, ACOS 
L.P. only 10 / -. All standard fixing complete with stylas. 

CRYSTAL MIKE INSERTS 
14' dia. 6 / -. ACOS 15" dial 12/ -. EMS, 1' dia. 9/- 

PORTABLE AMPLIFIER 
Portable mint p.a. system. 
Many uses - ideal for 
Parties, or as a Baby 
Alarm, Intercom, Tele- 
phone or Record Player 
Amplifier, etc. Attractive 
reaine covered cabinet, 
size 12 x 9 x 4tn., with 
powerful 7 x 4in. speaker 
and four transistor one watt 
power amplifier. Uses PP9 
battery Brand new with 
famous maker's guarantee: Only 75 Post /- 5/- 

*GENERAL PURPOSE TRANSISTOR 
PRE AMPLIFIER BRITISH MADE 

tor Mike, Tape, P.U., Guitar 
Battery 9-12v or H.T. line 200 -300v D.C. operation. 
Size 15' n 15" z 5 ". Response 25 c.p.a. to 25 Ks /s. 26db gain. 
For use with valve or transistor equipment. 
Full instructions supplied. / 
Brand new. Guaranteed. Details S.A.E. I8 - Free 

NEW TUBULAR ELECTROLYTICS 
2/300V .. 2/9 
4/350V .. 2/9 
8/450V .. 2/9 
16/450V .. ß/- 
32/450V .. 4/- 
25/25V .. 2/- 

CAN TYPES 
105/25V .. 2/- 16 +16/500V 11/- 
250/25V .. 2/9 50 +501850V 7/- 
500/25V .. 4/- 60 +100/350V 11/7 
8 +8/450V.. 3/7 32 +32/250V 3/7 
8 +16/450V 4/- 32 +32/450V 6/7 
16 +16/450V 5/- 32 +32 +32/350V 8/7 

50/50V .. 2/- 32 +32/350V 5/- 100 +50 +50 /3500.9/7 
SUB -MIN. ELECTROLYTICS. 1, 2, 4 5, 8, 16, 25, 30, 50,100, 
200mP 15V 2/ -; 500, 1000mF 12V 8/7; 2000mF 25V 7/ -. 
CERAMIC 1pF to 0.01 mF, 9d. Silver Mica 2 to 5000pF, 9d. 
PAPER 850V -0.1 9d, 0.5 2'6; imF 3/ -; 2mF 150V 3/ -. 
500V -0.001 to 0.05 9d; 0.1 1 / -; 0.25 1 /8; 0.47 5/ -. 
1,000V- 0.001, 0.0022, 0.0047, 0.01, 0.02, 1/6; 0.047, 0.1, 2/9. 
SILVER MICA. Close tolerance 1% 2.2 -500pF 1/7; 560 -2,200 
pF 2 / -; 2,700- 5,800pF 4/ -; 6,800pF -0.01, mid 8 / -; each. 
TWIN GANG. "0 -0" 208pF +178pF, 11/ -; Slow motion drive 
865 +365 with 25 +25pF, 11/ -; 500pF slow motion, standard 
9/ -; small 3 -gang 500pF 22/ -. SHORT WAVE. Single 25pF 11 /- 
CHROME TELESCOPIC AERIAL, swivel base, 23in. 4/ -, 
TUNING. Solid dielectric. 100pF, 500pF, 7/- each. 
TRIMMER'S. Compression 30, 50, 70pF, 1 / -; 100pF, 150pF, 
1/7; 250pF, 1/7; 600pF, 750pF, 2/ -; 1000 pR 2/ -. 
RECTIFIERS CONTACT COOLED 4 wave 60mA 7/7; 
85mA 9/7. SILICON BYZ13 8 / -; EYED 10/ -. 

mÁ Full wave Bridge Rectifiers 75 10 / -; 150mA 19/7. 
EX- GOVERNMENT RECTIFIERS 250v. 200mA. 8 / -. 
NEON PANEL INDICATORS 250V AC /DC Red or Amber 4/ -. 
RESISTORS. Preferred values, 10 ohms to 10 meg. 
I. w., 4 w., 1 w., 20% 8d.; 2 w. 1 / -; 
HIGH STABILITY. 4 w. 2% 10 ohms to 10 meg., 2/ -. 
Ditto 5% Preferred values 10 ohms to 22 meg., 9d. 
WIRE -WOUND RESISTORS 5 watt, 10 watt, 15 watt, 
10 ohms to 100K. 2/- each; 24 watt. 1 ohm to 8.3 ohms 2/ -. 

Q MAX CHASSIS CUTTER 
Complete: a die, a punch, an Allen screw and key 

18/7 ;in. 17/7 14in. 19/7 11 in. 24/- 21- 44/3 
fin. 16/7 lin. 19/7 14ín. 20/7 loin. 29/- 20in. 57/S 
fin. 10/0 1 Ain.19 /7 1ein. 21/7 2in. 89/9 lin. sq. 36/7 

A FM/VHF TUNING GANG 
Super quality small size 15 x 15 x 
1, -in plus spindle 15 x ,in. 385 + 
365 pF with 25 + 25 pF. British 
made. Geared slow motion drive 
8 - 1. Plastic dust cover. BEA 
tapped front fixing. 

I0 /- Post Free 

MAINS TRANSFORMERS 5 /Peach 
250 -0 -250 50 mA. 6.3 v. 3 amps, centre tapped .... 22/- 
250 -0 -250 80 mA. 6.3 v. 4 amp. 28/ 
250 -0 -250 80 mA. 6.3 v. 3.5 a. 8.3 v. 1 a, or 5 v. 2 a 88/- 
350 -0 -350 80 mA, 6.3 v. 3.5 a. 6.3 v. 1 a, or 5 v. 2 a 38/- 
300 -0 -300 v. 120 mA.. 6.3 v. 4 a. C.T.; 6.3 v. 2 a 50 /- 
MINIATURE 200 v. 20 mA., 8.3 v. 1 a. 24 x 2 x 1 5in 15/- 
MIDGET 220 v. 45 mA., 6.3 v. 2 a. 21 x 25 x 2tn 18 /- 
HEATER TRANS. 6.8v. 15 a , 11 /- 
Ditto tapped sec. 1.4 v., 2, 3, 4, 5, 6.3 v. 14 amp 16/- 
GENERAL PURPOSE LOW VOLTAGE. Outputs 3, 4, 5, 
6, 8, 9, 10, 12, 15, 18, 24 and 30 v. at 2 amp': 38/- 
1 amp., 8, 8, 10, 12, 16, 18, 20, 24, 30, 36, 40, 48, 60, 38/- 
AUTO TRANSFORMERS 0- 115 -230 v. Input /Output, 
60 w. 24/ -; 150w. 38/ -; 500w. £5; 1000w. £12. 
CHARGER TRANSFORMERS. Input 200/250v. 
for 6 or 12v., 15 amp., 24/ -; 4 amp., 38 /- 
FULL WAVE BRIDGE CHARGER RECTIFIERS: 
6 or 12 v. outputs, 14 amp, Of ; 2 amp. 11 / -; 4 amp. 171-. 

WEYRAD P50- TRANSISTOR COILS 
RA2W Ferrite Aerial ..13/- Spare Cores 7d. 
Ose. P5011AC 8/- Driver Trans. LFDT4 ..10 /- 
LF. P50 /2CC 470 kc/s 6/7 Printed Circuit, PCA1 . .10 /- 
3rd I.F. P50 /8CC 6/7 J.B. Tuning Gang 11 /- 
P51/1 or P51/2 6/7 Weyrad Booklet ...... 2/- 
P50/3V 6/7 OPTI 11/- 
Mullard Ferrite Rod 8 x din 4/ -, 8 x Sin. 5/ -. 

VOLUME CONTROLS 80ohm Coax 9d. yd. 
Long spindles. Midget Size BRITISH AERIALITE 
5 K. ohms to 2 Meg. LOG or AERAXIAL -AIR SPACED 
LIN. L/S 3 / -. D.P. 51- 40 yd. 28/ -; 60 yd. 401 -. 

STEREO L/S 11/ -. D.P. 15/- FRINGE LOW LOSS 
Edge 5K. S.P. Transistor, 5/- Ideal 825 lines. 2 / 
WIRE -WOUND 3 -WATT POTS, WIRE- WOUNDS -WATT 
Small type with small knob. STANDARD SIZE POTS. 
Values 10 S1 to 30 K., LONG SPINDLE 
Carbon 30 K to 2 meg. 51 10 OHMS to 100 K. 

8/- 
VEROBOARD 0.15 MATRIX 

25 x 5in. 3/9. 24 x Sfin. 3/2. 35 x Sfio. 3/9. 32 x 5in. 5/2. 
EDGE CONNECTORS 18 way 5/ -; 24 way 7/7. 
PINS 36 per packet 3/5. FACE CUTTERS 7/7. 

S.R.B.P. Board 0.15 MATRIX 24in. wide 7d. per lin., 
3fin. wide 9d. per 1 in.; 5in, side 1/- per lin. (up to 17in.). 
S.R.B.P. undrilled ffin. Board 10 x Sin. 3/ -. 

BLANK ALUMINIUM CHASSIS. 18 s.w.g. 25in. sides, 
7 x 4in., 6/ -; 11 x Sin.. 8 / -; 11 x En. 10/ -; 13 x Pin 12/ -; 
15 x 14in., 15/ -; 9 x 7 x 2in., 8/8; 14 x 11 x lin., 14/6. 
ALUMINIUM PANELS 18 s.w.g. 12 x 12in. 7/ -; 14 x 9in. 
8! -; 12 x Sin. 5/ -; 10 x 7fn, 4/ -; S x 8fn. 3/ -; 8 x 4in. 2/ -. 

1 -inch DIAMETER WAVE -CHANGE SWITCHES. 
2 p. 2 -way, or 2 p. 6 -way, or 3 p. 4 -way 5/- each, l p. 12 -way, 
or 4 p. 2 -way, or 4 p. 3 -way 5/- each. 1 inch DIAMETER 
Wavechange `MAKITS" 1 p. 12 -way, 2 p. 8 -way, 3 P. 
4 -way, 4 p. 3 -way, 6 p. 2 -way, 1 wafer 12/ -, 2 wafer 18/ -, 
8 wafer 24/ -, 4 wafer 30/ -, 5 wafer 36/ -, 6 wafer 42/ -. 
TOGGLE SWITCHES, sp. 2/9; sp. dt. 3'7; dp. 3/7; dp. dt. 4/7. 

ALL PURPOSE HEADPHONES 
H.R. HEADPHONES 2000 ohms Super Sensitive .. 35/- 
LOW RESISTANCE HEADPHONES 3 -5 ohms .. 40 /- 
DE LUXE STEREO HEADPHONES 8 ohms .. 65/- 

"THE INSTANT" 
BULK TAPE 
ERASER AND 
RECORDING 
HEAD 
DEMAG NETISER 

rt18161II'ü 

200/350 v. A.C. Leaflet S.A.E. ',::!tIllh post 3/- RADIO BOOKS -LIST S.A.E. 

E.M I. 132 x 81n. 
LOUDSPEAKERS 
With flared tweeter cone and ceramic 
magnet. 10 watts. 45 Bass res. 45 -60 spa. 
Flux 10,000 gauss. 
State 3 or 8 or 15 ohm Post 3/- each 

Also with twin tweeters. £4 With crossover, 10 watt. 
State 3 or 8 or 15 ohm. Post 3/- each 
Recommended Teak Cabinet 
Size 16 x 10 x 9in. Post 5/- £5 

MINI- MODULE 
LOUDSPEAKER KIT 
1.0 WATT 65/- CARRIAGE 5/- 

Triple speaker system combining on ready cut baffle. 
S in. chipboard 15 in. x 85 in. Separate Bass, Middle 
and Treble loudspeakers and crossover condenser. The 
heavy duty 5 in. Bass Woofer unit has a law resonance 
cone. The mid -Range unit is specially designed to add 
drive to the middle register and the tweeter recreates the 
top end of the musical spectrum. Total response 
20- 15,000 cps. Full instructions for 3 or 8 ohm. 
TEAK VENEERED BOOKSHELF ENCLOSURE. 
16 x 10 x 9 in. Modern Scandinavian £5 Post 2 8 fluted front design for Mini- Module. / 

Minimum Post and Packing 2/- RETURN OF POST DESPATCH. HI -FI STOCKISTS. 

RADIO COMPONENT SPECIALISTS 

ALL MODELS "BAKER SPEAKERS" IN STOCK 

BAKER 12,in. MAJOR £9 
r: 30- 14,500 e.p.e., 12in. 

° double cone, woofer and 
' tweeter cone together 

' 1.: ^ with a BAKER ceramic 
. .i' ` magnet assembly having rs a flux density of 14,000 
' ?. gang and a total flux of 

145,000 Maxwells. Bass 
S resonance 40 c.p.a. Rated 

20 watts. Voice roils 
3 or 8 or 15 ohms. Post Free 

Module kit, 30- 17,000.e.p.s, 
with tweeter, crossover, 

_ -.. -- - - baffie and £11.10.0 instructions. 
BAKER "GROUP SOUND" SPEAKERS- 8 or 15 ohm 
'Group 25' ' Group 35' ' Group 50' 
12 
25 watt £7 25 watt £9 50 watt £ 19 
TEAK HI -FI SPEAKER CABINETS. Fluted wood front. 
For 10 or 12ín. round Loudspeaker £9. Post 5/- 
For 13 x Bin. or Sin. round Loudspeaker £5. Post 5/- 
For 10 x En. or Olin. round Loudspeaker £4. Post 5/- 
LOUDSPEAKER CABINET WADDING 18in. wide, 3 / -ft 

TWO -WAY XOVER NETWORK 3000 cis 
With variable tweeter attennator giving accurate high /low 
frequency balance. Mounted on panel 54in. x 4in. with 
control knob, tweeter and woofer leads and in- .38 Post 
put terminals. Suitable for 3 to 8 ohm impedance /- 21- 

Horn Tweeters 2- 18kc /s, 10W 8 ohm or 15 ohm 30/ -. 
De Luxe Horn Tweeters 2 -18 Be /s, 15W, 8 ohm 80/ -. 
ELAC MOVING COIL Deluxe cone tweeter 3 or 15 ohm 35/ -. 
TWO -WAY 3000cps CROSSOVERS 3 or S or 15 ohm 19/ -. 
SPECIAL OFFER! 80 ohm, 24in., 25in. dia.; 35 ohm. 3in. 
25 ohm, 3in. dia.; fi x 4in.; 8 x 5in. 18 EACH 
15 ohm 3fin. dia; 7 x 4in.; 8 x 5in. /- TYPE 
8 ohm, 6 x 4in., 3 ohm, 2fin, Sin, 5in. 5 x 3in. 7 x 4in. 
LOUDSPEAKERS P.M. 3 OHMS. Olin. 22/ -; 8 x 5in, 25/ -; 
8 x 251n. 18/ -; Sin. 35/ -; 10 x Sin. 38/ -. 
5in. WOOFER 8 watts max. 20- 10,000 cps. 8 or 15 ohm. 38/ -. 
ELAC 8 in. De Lure Ceramic 3 ohm or 15 ohm 50/ -, 
RICHARD ALLAN LOUDSPEAKERS, twin cone Sin or 
10in or 12in, 3 or 15 ohm 39/ -. 
OUTPUT TRANS. EL84 etc. 5 / -; MIKE TRANS. 50:1 5/ -. 
SPEAKER COVERING MATERIALS. Samples Large. S.A,E. 
GOODMAN'S OUTPUT TRANSFORMER 4 watt push -pull 
for valves ELS4 etc, 3, 8 and 15 ohms 17/ -, Post 4/- 

VHF -FM TUNER FRONT END 
88 -108 Mc /s 

Transistor. FM tuner 
oscillator and fre- 
quency changer printed 
circuit. Slow motion 
tuning gang condenser. 

Ready wired and tested 
including two transistors 
AF124 and AF125. A total 
of 29 components. Size 
24 x 2 x 2in. Requires I.F. 

POST and Detector stages 10.7 - FREE Mc /s. 9 Volt. Connection de- 
tails supplied but we have no further information availabl e 

ALL EAGLE PRODUCTS 
SUPPLIED AT LOWEST PRICES 

ILLUSTRATED EAGLE CATALOGUE 5/ -. Post Free. 
BARGAIN AM TUNER. Medium Wave. £4 Transistor Superhet. Ferrite aerial. 9 volt. 
BARGAIN 4 CHANNEL TRANSISTOR MIXER 
Add musical highlights and sound effects to recordings. 
Will mix Microphone, records, tape and tuner £3 with separate controls into single output. 9 volt. 

BARGAIN FM TUNER 88 -108 Mc /s Six Transistor. 9 volt 
Printed Circuit. Calibrated slide dial tuning. L I 0 Walnut Cabinet. Size 7 x 5 x 4in. 

BARGAIN FM TUNER as above less cabinet £7.10.0 
FM STEREO MULTIPLEX ADAPTOR. For above or 
general use. Ready made with 4 transistors, 99/6 8 diodes. 

BARGAIN 3 WATT AMPLIFEIR. 4 Transistor 69/6 Push -Pull Ready built, with volumecontrol. 9v. 

COAXIAL PLUG 1/3, PANEL SOCKETS 1/3. LINE 1/6 
OUTLET BOXES. SURFACE OR FLUSH 5/ -. 
BALANCED TWIN FEEDERS 1/- yd. 80 ohms or 300 ohms. 
JACK SOCKET Std. open -circuit 2/6, closed circuit 4/6 
Chrome Lead Socket 7/6. Phono Plugs 1 / -, Phono Socket 1/ -. 
SACK PLUGS Std. Chrome 3/ -; 3.5mm Chrome 2/6. DIN 
SOCKETS Chassis 3 -pin 1/6; 5 -pin 2/ -. DIN SOCKETS Lead 
3 -pin 3/6; 5 -pin 5/ -. DIN PLUGS 3 -pin 3/8; 5 -pin 5/ -. 
VALVE HOLDERS, 1/ -; CERAMIC 1/6; CANS 1/ -. 

E.M.I. TAPE MOTORS 
120v. or 240v. AC. 1,200 r.p.m. 4 pole 
185mA. Spindle 0187 x 075ín. Size 25/- 35 x 24 x 25in. (illustrated). Post 3/- 
BALFOUR GRAM MOTORS 
120v, or 240v A.C. 1,200 r.p.m. 4 pole 
50mA. Spindle f x 3/20. Sire 17/- 25x24x14in. Post 3/- 

CUSTOMERS FREE CAR PARK. CALLERS WELCOME. 

337 WHITEHORSE ROAD, CROYDON 
Open 9 -6 p.m. (Wednesdays 9 -I p.m., Saturdays 9 -5 p.m.) 

List II -. Written guarantee with every purchase. (Export: Remit cash and extra postage.) Buses 133, 68 pass door. S.R. Stn. Selhurst. Tel. 01- 684 -1665 
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FIND BURIED TREASURE! 
TREASURE LOCATOR 

FULLY TRANSISTORIZED 
NOW IT'S HERE AT LAST, after experimenting for four and a 
half months with a multitude of different circuits and carrying 
out actual field tests with prototypes, our design team have come 
ap with this real winner, This fully portable transistorized metal 

locator detects and troche down buried 
metal objects -it signals exact location 
with .loud audible sound (no phones 
used) -uses any transistor radio which 
Clips inside-no connections needed. 
FINDS GOLD. SILVER, LOST 
COINS. JEWELLERY. KEYS, WAR 
SOUVENIRS, ARCHAEOLOGICAL 
PIECES, METALLIC ORE. NUGGETS 
ETC. ETC. Outdoors or indoors. Ex- 
tremely sensitive, will signal presence of 
certain objects buried several feet below 
ground! No knowledge of radio or 
electronics required. Con be built with 
ease in one short evening by anybody 
from nine years of age upwards, with 
the wonderfully clear, easy to follow, 

step -by -step, fully illustrated 
ONLY instructions -it really is easy 

as A.B.C. Fully transistorized 
-no valves. Uses standard 
PPS battery. No soldering 
necessary. Blue of detector 

head i3t" x l0' x 2t' 
Great demand expected 
at this remarkably low 

T S WHILE 
PRESENT 
LAST. All parts including 
detector head cage, nuts, 
screws, wire, simple 
instructions etc. etc 
ONLY 47/6d + 6/6d 
P. & P. (Telescopic 
handle as illustrated 25/- 
extra). Parts available 
separately. Made up 
looks worth £15! 

MAKE 4 DIFFERENT 
LIMITED TRANSISTOR RADIOS QUANTITY 

plus AMPLIFIER 

B 
TOTAL TOTAL 39/6 PRICE 

Amazing Radio Construction 
sett Become a radio expert for 
89/6. A complete Home Radio 
Course. No experience needed. 

Parts Including simple 
instructions for each 
design. Illustrated 
Step -by -step plans, 
all Transistors, loud- 
speaker, personal 

Manse, knobs, screws, etc., all you need. Presentation Box 
size l4' x 10" x 2" 5/6 extra (parte available separately). 
Send only 89/6 + 4/6 P. es P. 

UNIQUE RADIO FOR BEDROOM OR OFFICE 
No batteries, no electricity, never 
Tune In your favourite programmes or the news, or sports in the Office 
or in your bedroom. Uses sensitive, germanium diode originally evolved 
from Wartime radar. Never buy a battery. Never use electricity. Never 
replace. Covers all medium waves. Clear beautiful tone. Size ONLY 4t" z 2 } z l}' in beautiful case. ONLY 7 CONNECTIONS S 
AND IT'S WORKING. No soldering necessary. CAN BE Y 
BUILT ALMOST BLINDFOLD IN UNDER 15 MINUTES! 
Ideal for absolute beginner from 8 years of age upwards. 
SPECIAL PRICE TO CLEAR STOCKS OF COMPONENTS, ONLY 19 /6d + 
2/6d. P. & P. for all parts Including beautiful case, Germanium semi- 
conductor, tuning condenser, personal phone, wire, nuts, screws. SIMPLE 
AS A.B.C. INSTRUCTIONS. (Parts available separately). 

wears out 

REAL WORKING ELECTRONIC ORGAN 
Don't confuse with ordinary electric organs that simply blow air 
over mouth -organ type reeds etc. Eight months were spent in 
creating and testing this superb, revolutionary electronic 
organ. Fully transistorized -no valves. Proper self -contained 
loudspeaker. Fifteen separate keys span two full octaves -play 
the "Yellow Rose of Texas ", play -Silent Right", play "Auld 
Lang Sync ", play leis and lots of similar tunes on this real 
working electronic organ. Although We no theatre organ ft's 
certainly no tiny thing. it measures 13} x 10 a 2 1e. You have 
the thrill and excitement of building it together with the 
pleasure of playing a real, I ive, throbbing electronic organ. Take 
it anywhere -play it anywhere, NO PREVIOUS KNOWLEDGE 

ONLY OF ELECTRONICS NEEDED -NONE WHATEVER. No 

55/ 
soldering necessary. it really is as simple as a.b.c. to make. 

Anyone from nine years upwards can build it easily in one short evening following the fully illustrated. 
step -by -step, simply worded instructions. BIG DEMAND ANTICIPATED FOR THIS UNIQUE INSTRII- 
MENT at our low, low building price. ONLY 55/- + 4/6d. P. & P. for all parts, including case, loud- 

speaker, transistors, condensers, resistors, knobs, transformer, volume control, wire, nuts, screws, simple (but MTh 
instructions, etc. etc. Uses standard PP's battery (parts available separately). Have all the pleasure of making it yourself. 
finish with an exciting gift for someone. 

AMAZING TRANSISTORIZED 
CIGARETTE RADIO 
Yes, a perfectly ordinary packet of cigarettes! But watch your friends TOTAL 
astonishment on hearing its range of stations loud and clear. Holds 10 BUILDING 
cigarettes yet conceals sensitive, folly transitorised circuit (including PRICE 
tiny battery). A young boy can assemble it in under 2 hours. Na 
soldering. Only 16 connections to make. ALL PARTS /8 6 
semi -conductors. Simple as ABC Illustrated Plane, etc. ONLY 29 /6 6 ! 
plus 2/6 poet. etc. Parts available separately. 

"READ PEOPLE'S MINDS" -TEST THEIR NERVES 
-BEAT THEM AT CARDS -TEST THEIR MEN- 
TAL ABILITY, ETC. WITH THIS ASTONISHING 

ELECTRONIC 
BRAIN -BOX 

- - a If you've seen a giant computor on show at an 
7 ,ììCCru e.. electronics exhibition, you will have seen people 

Vail of all ages queueing to pit their abilities against T the giant electronic brain. There le a tremendous BOX:: ` % fascination that attracts ordinary people and 

",;..4.2;? 
-' -I _._ a_ professional engineers alike to electronic games 

ii - / li of skill, chance and mystery. With this "Brain- 
professional 

' - y ' / box" you will be able to perform mind -boggling 
+ o 9m- fats. THE MIND READING DEVICE will make 
tG,g, s people swear you hove "telepathic" powers. THE 

ç O,w vio ONLY AMAZING CARD TRICK UNIT completely 
/s ®. mystifies and baffles from one to six people. 

57/6 You correctly "guess" the two cards each person 
has selected at random from a pack they themselves 
shuffled. THE ELECTRONICS NERVES TESTER 

puts your friends to a very lively test. It gives out fall and finish signals (the winner is the person 
with lowest number of fail signals.) Can be adjusted front the weakest to strongest person. THE ELEC. 
TRONIC MAZE tees the mental ability of the player because it uses psychology with an electronic 
twist to it. You can change the maze pathways in seconds to prevent the maze becoming too stale 
after lots of use. Completely safe and foolproof. Size 18' x 12" x 6' (Max.). You can play all these 
games and more beside after building the "Brain box ". WE GUARANTEE THAT ANYONE 
FROM NINE TO NINETY CAN EASILY ASSEMBLE ALL THESE PROJECTS IN UNDER 
ONE HOUR! You can't go wrong, no soldering, you get pictorial, easy as a.b.c. step -by -step 
simple instructions, ONLY 67/6d + 6 /8d P. & P. for all parts including chassis, switches, stylus, 
signalling lights, wire, nuts, screws etc. etc. Uses standard U2 battery, Presentation box 5/6 extra. 
(PARTS AVAILABLE SEPARATELY) PULL OPERATINGDIRECTIONS WITH EACH OF THE 
PROJECTS. Examine at home for 7 days. Your money back if not delighted. 

! 1111111" 

SHORTWAVE TRANSISTOR 
RADIO 

Can be built in one evening 
At hell After trying countless circuits searching for easy build, wor E 
first -time short waver. Giving advanced world -wide performance, we chose 
this 'Sky Roma'. Anyone from 9 years up can follow the step -by -step, 
easy -as -ABC, fully illustrated instructions. (We built ten propotypes and 
every one worked first time) no soldering necessary. 76 stations logged on 
rod aerial in 30 mine.- Rsula, Africa, NSA, Switzerland, etc. Experience 
thrills of world wide news, sport, muele, etc. Eavesdrop on unusual hued- 
casts. Uses PP3 battery. Transistorised (no valves!). Size only 3" x 45" x 18.". 
As tremendous demand anticipated price held to only 45/- + 3/6 p. & p. 
for all parts incl. Cabinet, screws, nstr. etc. (Parts available separately). 

EAVESDROP ON THE EXCITING 
WORLD OF AIRCRAFT COM- 
MUNICATIONS -JUST OUT V.H.F. 
AIRCRAFT BAND CONVERTER 

47/ONLY 
6 

Many thousands of v.h.t. Aircraft Band Converters now 
selling in U.S.A. Listen in to AIRLINES, PRIVATE 
PLANES, JETPLANES. Eavesdrop on exciting crosstalk 
between pilots, ground approach, ground control, airport 
tower. Rear for yourself the disciplined voice* hiding 
tenseness on talk downs. Be with them when they have to 
take nerve ripping decisions in emergenelea -Tune into 
the international distress frequency. Covers the 
aircraft frequency band including HEATHROW. GAT- 
WICK, LUTON, RINGWAY, PRESTWICK ETC.. ETC. 
CLEAR AS A BELL. This fantastic fully transistorised 
instrument can be built by anyone nine to ninety in under 
ewe hears. (Our design team built four -everyone worked 
first time). No knowledge of radio or electronics required. 
No soldering necessary. Fully Illustrated simply worked 
instructions take you step -by -step. Uses standard PP's 
battery. Size only 4}" z 3' x 1f'. All you do is extend rod 
aerial, place close to any ordinary medium -wave radio - 
(even tiny portables) NO CONNECTIONS WHAT- 
EVER NEEDED. Use indoors or outdoors. THERE WILL 
BE ENORMOUS DEMAND FOR THIS NEW DESIGN. 
SEND NOW. ONLY 47/6 for all parts, including cas, 
nuts, screws, wire, etc. etc. (parts available separately). 

CONCORD ELECTRONICS LTD (Dept. RW16) 
wester One Grove! London 

minute ABC 

W.2. 
a (Nr Bayswater á Queenswar Tubes! I minute ABC Cinema) 

Callers Welcome 9 a.m.-6 p.m. inc. Saturday 
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A SIMPLE 
SDLID'STATE'KEYEH ,. 

ELECTRONIC 

keyers various in type have 
featured from time to time and some designs 
are quite sophisticated. Of the various con- 

figurations the familiar multi- vibrator "dot" generator 
tied to an ancillary flip -flop "dash" circuit is hard 
to beat and most commercially produced keyers 
feature this mode of operation. These designs do, 
however, require use of many semiconductors par- 
ticularly if a monitor is incorporated so naturally 
one does tend initially to look for something simpler. 

Fortunately, it is possible to construct a useful 
keyer around a single transistor plus a handful of 
small components and if care is taken excellent 
results can be obtained; in all fairness, however, it 
must be pointed out that it is the more refined type 
of keyer that does the better job for the serious 
operator. 

Circuit 
The circuit of a keyer which has been in regular 

use for over a year and which is complete with its 
own audio monitor is shown in Fig. 1. The basic 
switching circuit is by no means unique and to it 
is added the essential variable speed facility plus 
provision for adjusting the dot -dash length; a degree 
of dot -dot space control is also incorporated. 

Transistors Trl and Tr2 plus the associated items 
are the elements of the audio monitor, whilst the 
section around Tr3 takes care of the keying. 

Adequate switching is also provided and when 
ganged switches S1 and Slb are at the position 

S1 

{1 =Off 
2.Operate 
3 =Tune 

Green ....-0., 
Rt 
18k pi 

c 

Reds' 

Blue 

Yellow 

C 

R4 

2.2k 

R3 
270k 

Transmitter - 

keying 
socket 

SK 

A S CARPENTER G3TYJ 

shown in Fig. 1 the keyer is off. With switch Si in 
position "2" the battery negative is applied to the 
paddle control blade via one section of the relay but 
transistor Tr3 remains inoperative since its base is 
open circuit. 

When the paddle control is held against the "dot" 
stop, however, the transistor base goes heavily nega- 
tive. Tr3 conducts hard and capacitors C3 and C4 
are charged. The relay operates and its contacts 
open which immediately cuts off the base supply 
potential. Capacitors C3 /C4 immediately start to 
"discharge via R6 and VR1 but the relay is "held on" 
for a period of time dependent upon the setting of 
VR1. When C3 /C4 have discharged sufficiently the 
relay drops out and itsrenntacts change over once 
more. If the paddle is still in contact with the dot 
stop the operation is repeated and continues until 
the control is returned to the central resting position. 
Gate diode Di does not conduct during the dot 
formation. 

When the control paddle is held against the dash 
stop, gate diode Dl conducts as its cathode end 
goes negative with respect to its anode. With the 
necessary negative potential applied to the transistor 

base the relay again oper- 
ates. The base circuit dis- 
charge period is longer 

10 now, however, for addi- 
tional capacitance due to 
C2 (via Dl) is introduced 
and this ensures that the 
relay cannot drop out as 
quickly as it did during the 

230 . dot forming operation; a 
VR4 , dash is thus produced. 
500 Capacitor C3 and con- 

trol VR2 are included to 
make the dot -dash ratio 
adjustable over a small 

D2 range. The repetition fre- 
+ 202 02 quency is decided mainly 

by the setting of VR1,how- 
ever, and this is a panel- 

R7 controlled item marked 
Tr3 

81 "Speed ". A degree of con - 
10k 

e trollable mark /space ratio 
Rs is afforded by VR4, being 
1k gv so set that the keyer just 

Battery 
+ operates. Speed or p.s.u. 

Sta 
20 

n 

3 

LS 

41% 
Tr1 

e Tr2 
RS OC81 
470 

OC45 

R2 
47k VR3 

10k 
Tone 

FT 
---- 

13 s 
L 

0A202 - 
D1 I 

+ C3 C4 
I 110 O10 

+ 

M=C2 O25 VR2 

D/ D, 5k 
Ratio 

S1b 

Dot 

Hinge Dash Paddle Fig. I. Complete circuit of the 
solid -state keyer. 
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Monitoring 
Whenever the control paddle is at its central rest 

position current flow is negligible even when Si is 
at position "2" and the collector current of Tr3 can 
be measured in micro -amps. The audio oscillator 
around Trl and Tr2 is also inoperative provided the 
relay is connected with its contacts as shown when 
in the rest position. 

Immediately the keyer is operated, however, a 
negative potential appears at the junction of R4 /LS 
and this energises the audio oscillator. The audio 
oscillator proper is that section around Trl, trans- 
former Ti providing the required degree of feedback 
essential for oscillation from collector to base. A 
crude tone control VR3 in the emitter circuit allows 
the note obtained to be adjusted within limits to 
suit the user's taste. 

Transistor Tr2 merely acts as a simple amplifier 
feeding the loudspeaker LS which may be any 
medium impedance insert type. A balanced armature 
type works well but sub -miniature speaker units or 
discarded headphone elements may be tried. Trans- 
former Ti is a sub -miniature type which measures 
but ix Ix fin and has a ratio of 5:1 with a 
primary inductance of 12H. 

Since the audio generator energising potential is 
tied to the relay operation the monitor note is heard 
in sympathy with the keying. It may also be noted 
with interest that the monitor note can be obtained 
by keying irrespective of whether the transmitter 
is connected or not and this means that the unit 
can be employed for Morse code practice if required! 

Note that a further position is used on switch S1 
which when switched to "3" leaves the keyer dead 
but short -circuits the output and gives "Key down" 
for netting or tune -up. 

Construction 
A standard Radiospares 18 -way tag board is a 

convenient base on which to construct the keyer. 
For controls VR2 and VR4 miniature pre -set items 
are suitable, but for the speed control VRl a long 
spindled item must be used to enable the control 
knob to be brought clear of the final housing. The 
keyer outlet socket can conveniently be made a co- 
axial type; such a socket is useful in that it allows 
various transmitters to be connected not all of which 
have standard jack sockets -the Codar AT5 for 
example. 

A "II" bracket for the paddle contacts is easily 
fabricated on the lines shown in Fig. 2, the saw cut 
being made last. Adjustable dot and dash stop 
terminal screws can be inserted and tightened in 
the holes in the uprights. 
The tag board may be held Stud end positive 
securely to a metal base 
using a few lin spacers D3 -6 
cut from ball -point pens. 

The paddle control blade 
is made from thin brass 
strip and the ideal material 
is to be found in the com- 
posing departments of 
printers where a piece of 
25 "ems" (4fin) X 1Z -point 
"brass rule" will if cut 
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* components list 

Resistors: 
R1 18kS2 R4 
R2 4.7k11 R5 
R3 270k11 R6 
VR1 10k52 pot 
VR2 5k1) pre -set 
VR3 10k0 pot 
Fixed resistors $W 10% except R8 

Capacitors: 
Cl 5000pF ceramic 
C2 25µF 25V 
C3 10µF 25V 

Semi -conductors: 
Trl 0C45 D1 0A202 
Tr2 0081 D2 OA202 
Tr3 0081 D3 GJ7 -M (AEI) 

2.2kS2 R7 10kS2 
47052 R8 1 kS2; W 
1 kS2 R9 39052 

VR4 50052 pre-set 
VR5 iki2 pot wirewound 

C4 10µF 25V 
C5 100µF 50V 
C6 100µF 50V 

D4 GJ7-M (AEI) 
D5 GJ7-M (AEI) 
D6 GJ7-M (AEI) 

Miscellaneous: 
S1 2 -pole 3 -way rotary. S2 on -off toggle. 
T1 Transformer Type T1079 (Ardente -Henrys Radio) 
T2 Transformer Type MT -9 (Osmor- Henrys Radio) 
Speaker (see text) Material for paddle. Relay (see 
text). 

centrally lengthwise provide two blades; hacksaw 
blade may also be used. Finger -plates of thin perspex 
are easily fixed at the operating end of the paddle. 

The relay used is obviously of considerable impor- 
tance, but STC sealed types with 520 ohm coils work 
well and coil resistances up to 820 ohms should also 
be satisfactory provided the relay is light and reason- 
ably fast in operation. Types STC419OGD and 4189GD 
available from Henry's Radio should be suitable, but 
if any doubt exists or where the constructor wishes 
to try using a specimen already to hand a small 
pre- construction "mock -up "' may prove enlightening. 
Capacitor values may have to be modified slightly 

14 r\ \ 14 \ Saw cut 
All holes &BA 

Paxolin 

AFig. 2. Details of the construction of the paddle bracket. 

yFig. 3. Circuit of the suggested power supply unit. 

Blue 250V 

Green 220V 

Off On 

Brown 0 D 
S2 
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Send for your copy 
of the HEATHKIT 

1971 CATALOGUE... 
...it's FREE on request 

HI -FI AND AUDIO 

SPEAKERS 

R/C MODELS 

Here's the bumper Heathkit catalogue for you. Read about the 
wonder and fascination of kit building . . . see in full * 
colour the world's best values in Hi -Fi ... Radio, and even 

model radio control. Get up to date with what's new in 
scientific instrumentation ... instruments for test and 

service .. in fact there is a Heathkit for almost every 
purpose, in every walk of life. A wealth of informa- 
tion is all yours for the price of a postage stamp, 

in the Free Heathkit Catalogue. 

* 
* 
* 

No previous knowledge of 
electronics required. 

The constructional manual 
supplied with every kit 
shows you how. 

Building Heathkit models 
is so economic. 

Save up to 50 % over 
factory built equipment. 

Money saving direct from 
factory prices. 

HEATHKX-7r71 
A Schlumberger Company 

HEATH (Gloucester) LTD 
Many other models in wide range .. . 

FILL IN THE COUPON FOR YOUR 
FREE CATALOGUE TODAY. 

51/2 

GLOUCESTER GL2 6EE 

(In block capitals) 

Name 

Address 

Post Code 
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depending upon other components used, but wide 
variations from values spècified are considered 
unlikely. 

Power Supply 
The supply potential should not be less than 9 volts 

d.c. and the current drain demanded will approxi- 
mate to 20mA during operation. A battery . is the 
obvious source of power but use of an adjustable - 
output mains driven unit may be considered; a 
suitable circuit is given in Fig. 3. Here the mains - 
isolating transformer selected measures but 1Ir x 
1; x if in which means that the entire p.s.u. can 
be built into a space no greater than that needed 
for a type PP9 battery; this unit will also be found 
useful in other workshop connections. 

By using the whole of the transformer secondary 
winding in conjunction with four rectifiers bridge - 
connected as shown up to 12 volts d.c. at 35mA can 
be taken or 15 volts at 10mA; the transformer is 
rated to 80mA. 

Conclusion 
Housing the completed keyer in a box made from 

aluminium sheet is desirable and if the battery is 
to be used for powering this can be accommodated 
within the box. If the mains -derived power supply 
is adopted it may be found more convenient to keep 
the p.s.u. as an item separate to the keyer. 

Due to the integral audio monitor there is no need 
initially to switch on the transmitter to get the feel 
of the keyer -in fact, your friends will thank you 
for not doing so! The keyer does take a little while 
to get used to after operating with a conventional 
key and it therefore is wise to spend some time 
practising. When the various controls and the paddle 
have been adjusted to suit individual fingering sub- 
sequent "on the air" operation should prove both 
pleasurable and relaxing, but if you do feel the urge 
to speed your sending do not forget the chap at the 
other end! 

CORRIGENDA 
October 1970. Mini -Organ. 
Fig. 2. Connection between VR12 and VR11 

should be extended to dotted arrow 11. 
Similarly the connection between V13 and 
V12 should be extended to dotted arrow 
12. 

Fig. 3. The capacitor between rails M and S 
should be marked C6 and not C4. Transis- 
tor Tr4 connection to rail M is the collec- 
tor, to rail O the emitter and to rail T the 
base. 

October 1970. Transistor and Diode 
Tester. 

In the components list on page 431 the 
specifications for switches Si and S2 
should be transposed. 

September 1970. Guitar Amplifier, Part 1. 
To the components list add R47, 150k11 
and amend Henelec mains power unit 
reference number to Type MU442, (not 
422). 
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Finish off that Equipment -continued from page p.848 

Any screwheads that must appear on the panel 
should be plated ones. In general tighten up nuts 
from the back of the panel rather than using a screw- 
driver on the screw. The slot may be damaged or, 
far worse, the screwdriver may slip and ruin the 
panel. 

These precautions are doubly necessary when using 
Letraset as a panel finish as it is easily pulled up 
when tightening screws or nuts from the front. 
Always use a flat washer under a lock nut. 

As far as possible knobs and dials should match 
in size and colour and again a little extra expense 
in this direction is well worth while. If the equipment 
is mains operated don't forget to fit an indicator 
lamp to the front panel because apart from the 
pleasant effect it prevents the equipment being left 
switched on inadvertently. 

It is also a good idea to fit an on -off switch to each 
separate piece of equipment rather than to have a 
loose plug that has to be picked up and plugged into 
the mains every time the equipment is wanted. 

If one is likely to be a prolific producer of gear it 
is advisable to settle on a particular make or design 
of cabinet and colour scheme so that eventually the 
units will blend together instead of finishing up with 
a motley collection of cabinets of varying sizes and 
colours. 

PRACTICAL WIRELESS and 
TELEVISION 

FILM 
SHOW 

Caxton Hall, Caxton Street 
London S.W.1 

Friday, March 5th, 1971 
at 7.30 p.m. 

Come and spend an interesting 
evening (free tea and sandwiches), 
which will include a colour film and 
Ian Nicholson of Mullard Ltd. will 
be the principal speaker. W. N. 
Stevens, Editor, Practical Wireless 
and Television will be in the chair. 

QUERY COUPON 
This coupon is available until 5th February 
1971 and must accompany all queries in 
accordance with the rules of our Query 
Service. 
PRACTICAL WIRELESS, FEBRUARY 1971 
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RADIO 

TELEVISION 

ELECTRONIC 
ENGINEERING 

Established 1 89 1 

MANY COURSES TO CHOOSE FROM incl. 
RADIO & TV ENGINEERING & SERVICING, 
TRANSISTOR & PRINTED CIRCUIT SERVICING, 
COLOUR TV SERVICING, ELECTRONICS, 
NUMERICAL CONTROL ELECTRONICS, 
TELEMETRY TECHNIQUES, CONTROL SYSTEMS, 
ELECCTRONICS FOR AUTOMATION, 
COMPUTERS, ETC. 

ALSO EXAMINATION COURSES FOR 
C. & G. Telecommunication Technicians' Certificates 
C. & G. Electronic Servicing 
R.T.E.B. Radio /TV Servicing Certificate 
Radio Operator Certificates 
Radio Amateurs' Examination 
General Certificate of Education, etc. 

BUILD YOUR OWN RADIO AND INSTRUMENTS 
With an ICS Practical Radio & Electronics Course you gain a 
sound knowledge of circuits and applications as you build your 
own 5 -valve Superhet Receiver, Transistor Portable, and high - 
grade test instruments (shown below). Everything simply ex- 
plained. All components and tools supplied. For illustrated 
brochure, post coupon below. 

SW, 

P' 

MEMBER OF THE ASSOCIATION 
OF BRITISH CORRESPONDENCE COLLEGES 

THERE IS AN I CS COURSE FOR YOU 

Whether you need a basic grounding, tuition to complete 
your technical qualifications, or further specialized 
knowledge, ICS can help you with a course individually 
adapted to your requirements. 
There is a place for you among the fully- trained men. 
They are the highly paid men -the men of the future. 
If you want to get to the top, or to succeed in your own 
business, put your technical training in our experienced 
hands. 
ICS Courses are written in clear, simple and direct language, 
fully illustrated and specially edited to facilitate individual 
home study. You will learn in the comfort of your own 
home -at your own speed. The unique ICS teaching 
method embodies the teacher in the text; it combines 
expert practical experience with clearly explained theoretical 
training. Let ICS help you to develop your ambitions and 
ensure a successful future. Invest in your own Capabilities. 

FILL IN AND POST THIS COUPON TODAY 

You will receive the FREE ICS Prospectus listing the examination 
and ICS technical courses in radio, television and electronics 
PLUS details of over 150 specialized subjects. 

PLEASE SEND FREE BOOK ON 

NAME 
(BLOCK CAPITALS PLEASE) 

AIM 

ADDRESS 

IOW 

OCCUPATION AGE 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

Dept. 170, INTERTEXT HOUSE, STEWARTS ROAD, London, SW8 
2/71 
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CHROMOSONIC SOUND 
OPERATED LIGHT 
DISPLAY 
This compact unit (size 81" x 51" 
x 3' high) is connected directly across 
the speaker output of an amplifier, it will 
then convert audio signals into a spectacular three 
colour light display (500 watts light output each colour) Send S.A.E. 
for further details. 1 8 L .50 P. & p. 
Please roil in No. 11 for denoonstrotiooe. L O .7 371p 

CRESCENT 
RADIO LTD 

I 1 & 40 MAYES RD 
LONDON N22 6TL 

888 -3206 

Post Free 

Phones -100 ohm per phone (DC RES). Mike -20 
clans (DC RES). Control Box, Controls volume to 
phones and mutes mike. Limited number only. 

I50p. 
for 6 & 9 volt. 

71 volt complete 
witn plug and lead 

for Philips Tape 
P. & P. 10p. each 

BATTERY ELIMINATORS 

MAIL ORDER 
DEPT. 

No. I I 

MAYES RD, 
LONDON 

N22 
6TL 

PLEASE NOTE ALL 
PRICES IN DECIMALS 

TRANSFORMER 
SCOOP 

Primary 110, 220, 250 v. 
fused. Secondary 220 v. at 
50mA, 6.3v. at 1 amp. 
Overall size 2 -'.x 2" x 23' 
high. 

621 II c P.& P. 15p. 

450 
3,8,15 
OHM 

10 watts 
£3.25 

p.& p. 371p. 

150 
3,8,15 
OHM 10 
wattsl3" 
x 8' dual 
cone £2.50 
P. & p.374p. 

igfc, 

I.C. B.P.IOIO 
3 WATT R.M.S. 
Power Amp. & Pre - 
Amp. compleat witn 
data sheet. 125 P + postage 5p 

CHROME TV STAND 
28 X 81 x 16ín. high. This modern design TV 
Stand would make an ideal base for a coffee 
table and is a bargain at 1624p, Post 259 

SOLID STATE BLOCK MODULES 
Phono pre -amp F.1311 input 
100k: gain 28.1B max out 
3 volt: max input 50mV. 
Tape pre -amp as above E1313. 
Power amp E1314 input 1,000 
ohms gain 20dB 300mW. 
Organ tone one E1315 tone 
freq. 200 -1k, He output 80mW. All above modules 9 

volt. Dual flasher E1318 flash time 1 -4 secs power 6 

volt. Lamp 6v 150mA. All at £1.25 P. & P. 10p 

LIGHT DIMMER 
The unit comes complete wills MK Ivory 
Front Plate and Control Knob, when used in 
place of Light Switch it will control your 
room lighting from, off to full brightness. 
Power -up to 300 watts inteference suppresse.I 

£2.75 +7,P 
P. 

IMPORTED PANEL 

METERS 
KA -38C 11" x 15" 50µA KA -65C 33 x 33 ". 300v., 
100µA, 500µA, 1mA, S meter 500µA, 1mA. 
5mA. S meter lmA, 300v. All at 
All at 

E I.47- Plus 5p P. &P. El .971- Plus 755 P. & P. 

COMPONENT CENTRE 
8" x 6' one sided printed circuit board 105 each 
BY100 type rectifier 800 piv 750mA 16p each 
4 -pin transistor holders .. .. 25p each 
24' 80 ohm loudspeaker .. .. 275p each 
25" 8 ohm loudspeaker .. .. 325p each 
21" 25 ohm loudspeaker .. 2755 each 
U2 battery holders (blue plastic) .. 55 each 
10 ohm w/w pots .. .. .. 1255 each 
0081 double heat clips .. .. 219 each 
Tape recorder rev. counters 25p each 
Transistors, Diodes, S.C.R.s etc. Send for list note 

Please include P. & P. 

G.E.C. RATCHET RELAY No a be/07 Coil-375 1a Sak 
e tact. 

changeover. All New and Boxed. 30p each. Post 5p. 

MOTOR Rated up to 11.5 volt 221_P 
400mA. Size 1" long, 
4" dia. Shaft ÿ=' long Post 
,+s" dia. 25p 

SHELF UNIT 
Two teak finish shelves on a black frame (overall 
size 28' x 25' x 12' deep). This unit is wall 

mounting. 250 Postage p Free 

LOOK FOR OUR 
NEW SHOP TO 
OPEN SOON IN ED- 
MONTON CARRY- 
ING A WIDER 
RANGE OF COM- 
PONENTS, HI -FI 
AND SURPLUS 
STOCK. 

FLICK 
SWITCHES 

1150 volt 3A. Single Pole on. 171 
off. 15" nylon Toggle. 2r 

Plus Postage Op 

DWELL 
TIME 
UNIT 
These 
small 
units 
contain 
the 
following 
compo- 
nents: 
700 ohm 
DPDT relay with base, 10 
250v. paper, 0.01µF 400v. paper, 
50µF 35v. electrolytic, 3 diodes 
0C200 transistor, a 2N2926 
type transistor unmarked, a 
skeleton pre -set pot, 4 pin din 
plug & ekt.,- 4 foot of 4 core 
screen. All housed in a small 
neat metal box. Can be made 
into many timing devices. 

42áP +P' 
&P. 

BENTLEY ACOUSTIC 
CORPORATION LTD. 
38 CHALCOT ROAD, CHALK FARM, LONDON, N.W.I 
THE VALVE SPECIALISTS Telephone 01 -722 9090 
SAVE POSTAL COSTS! CASH AND CARRY BY CALLERS WELCOME 

082 .30 
OHO .30 
1A7GT .37 
1H5GT .35 
1L4 .13 
1NSGT .39 
1R5 .28 
154 .24 
185 .22 
1134 .29 
IUS .48 
2D21 .35 
3D6 .19 
3Q4 .38 
3Q5GT .35 
3S4 .29 
3V4 .32 
SV4G .38 
5Y3GT .28 
'Z4G .35 
ó/30L2 .58 
6ASG .33 
6AC7 .15 
6ÁG5 .25 
6ÁK5 .25 
6ÁL5 .12 
6AQ5 .28 
OATS .20 
6AU6 .25 
SAVO .30 
6BSC .13 
6BA6 .23 
613E6 .24 
óB116 .43 
6BJ6 .43 
6BQ7A .38 
6B117 .79 
OBRO .63 
6BW6 .72 
6BW7 .65 
6BZ6 .33 
óC9 .73 
6CD6G 1.15 
6CH6 .38 
6CL6. .43 
6CW4 .63 
OF1 .63 
óF6 .68 
6F6G .25 

6E13 .38 10P18 .33 
6E18 .45 19.4.6 .83 
6F23 .72 12AC6 .40 
6F24 .68 12AD6 .40 
6F25 .65 12AE6 .48 
6E28 .70 12AT6 .23 
6H6GT .15 12AT7 .19 
6J5G .19 12AU6 .24 
6J6 .18 12AU7 .23 
6J7G .24 12AV6 .28 
6J7GT .38 12AX7 .23 
6K7G .10 12BA6 .30 
6K7GT .23 12BE6 .30 
6K8G .20 12BH7 .40 
6L6GT .39 12E1 .85 
OL7GT .63 12J7GT .33 
OL18 .45 12K5 .50 
6LD20 .98 12K7GT .34 
6N7GT .40 12Q7GT .28 
6Q7 .43 12SA7GT 
6Q7G .30 .40 
6R7 .55 128C7 .35 
6R7G .35 128G7 .23 
6OA7GT .85 125117 .15 
6SA7M .35 128J7 .23 
6SC7GT .33 125K7 .24 
68G7GT .33 12SQ7GT 
65117 .53 .50 
6517 .35 1487 1.15 
6SK7GT .23 19AQ5 .24 
6SQ7GT .38 20E2 .70 
6V6G .18 26L1 .98 
6V6GT .33 20P1 .88 
6X4 .22 20P3 .90 
6X5C=T .25 20P4 .93 
7136 .58 20P5 1.00 
7B7 .35 25A6C. .29 
7C6 .30 25L6G .29 
7H7 .28 25Y5 .38 
7R7 .65 25Y5G .43 
907 .78 25Z4G .30 
10C1 1.25 25Z5 .40 
10C2 .50 25Z6G .43 
10F1 .75 30C1 .30 
10F9 .45 30C15 .65 
10E18 .85 30C17 .80 
10LD11 .53 30C18 .84 
10P13 .85 80E5 .80 
10P14 1.10 SOFIA .84 

30FL2 .75 
3oFL12 .80 
3oFL14 .78 
30L1 .32 
30L15 .64 
30L17 .78 
30P4MR .98 
35P12 .69 
30P19/ 

3oP4 .80 
30PL1 .89 
30PL12 .37 
30PL13 .78 
30PL14 .75 
30PL15 .98 
35L6GT .44 
35W4 .23 
35Z4GT .24 
35Z5GT .30 
50L6GT .45 
72 .33 
8542 .43 
807 .59 
5763 .50 
AC2/PEN 

.98 
AC2/PEN/ 

DD .98 
ACOPEN .38 
AC/PEN(7) 

.98 
AC/TH1 .50 
AC/TP .98 
AL60 .78 
ATP4 .12 
AZ1 .40 
AZ31 .48 
AZ41 .53 
B36 .33 
CY1C .53 
CY31 .88 
DAC32 .35 
DAF91 .22 
DAF96 .35 
DF33 .39 
DF91 .14 
DF96 .35 
15E97 .88 
DH63 .30 

DH76 .28 
DH77 .20 
DE40 .55 
DK92 .43 
DK96 .37 
DL96 .87 
DM70 .30 
DM71 .38 
DW4/ 

350 .38 
DW4/ 

500 .38 
DY86/7 .29 
DY802 .48 
E8OF 1.20 
E83F 1.20 
E88CC .80 
E180F .95 
E182CC1.13 
E1148 .58 
EA50 .18 
EA76 .88 
EABC80 .33 
EAC91 .38 
EAF42 .50 
EB34 .20 
EB41 .50 
EB91 .12 
EBC41 .48 
EBC81 .83 
EBC91 .30 
EBF80 .84 
EBF83 .40 
EBF89 .32 
EBL21 .60 
ECS6 .83 
EC88 .60 
EC92 .35 
ECC33 1.58 
ECC40 .80 
ECM. .19 
ECC82 .23 
ECC83 .23 
ECC84 .30 
ECC85 .28 
ECC86 .40 
ECC88 .85 
ECC189 .48 
ECC804 .58 

ECC8071.35 
ECF80 .83 
ECF82 .33 
ECF86 .65 
ECF8042.10 
ECH21 .83 
ECH35 .29 
ECH42 .84 
ECH81 .29 
ECH83 .40 
ECH84 .38 
ECL80 .85 
ECL82 .33 
ECL83 .52 
ECL84 .80 
ECL85 .55 
ECL86 .40 
EF22 .63 
EF36 .33 
EF37A .85 
EF39 .90 
EF40 .50 
EF41 .50 
EF42 .33 
EF54 .98 
EF73 .88 
EF80 .23 
EF83 .48 
EF85 .29 
EF86 .32 
EF89 .25 
EF91 .17 
EF92 ' .13 
EF97 .55 
EF98 .65 
EF183 .30 
EF184 .30 
E1190 .38 
EL32 .18 
EL34 .53 
EL37 .87 
EL41 .55 
EL42 .53 
EL81 .50 
EL83 .38 
EL84 .24 
BLS) .40 
EL86 .40 
EL9 j .23 

EL95 .85 
EM34 .90 
EM80 .88 
EM81 .42 
EM84 .34 
ED187 .38 
EY51 .37 
EY81 .35 
EY83 .55 
EY84 .50 
EY86/7 .83 
EY88 .48 
EY91 .53 
EZ40 .40 
EZ41 .43 
EZ80 .23 
EZ81 .24 
EZ90 .22 
FW4/500.75 
FW4/800.75 
GZ30 .35 
GZ32 .45 
GZ33 .70 
GZ34 .53 
GZ37 .75 
HABC80 .45 
HL23DD. 40 
HL41DD.98 
HL42DD.50 
HN309 1.38 
HVR2 .53 
HVR2A .53 
KT2 .25 
KT8 1.73 
KT44 1.00 
KT66 .83 
KT88 1.70 
KTW61 .83 
KTW62 .83 
KTW63 .50 
MHLD6 75 

N78 2.02 
N308 .98 
N339 1.25 
P61 .50 
PABC80 .35 
PC86 .52 
PC88 .52 
PC95 .53 
PC97 .40 
PC900 .38 
PCC84 .32 
PCCSS .88 
PCC88 .49 
PCC89 .48 
PCC189 .49 
PCC805 .84 
PCF80 .30 
PCF82 .83 
PCF84 .40 
PCF86 .50 
PCF200 .67 
PCF801 .35 
PCF802 .45 
PCF805 .64 
PCF8o6 .69 
PCF808 .73 
PCH200 .82 
PCL82 .37 
PCL83 .50 
PCL84 .38 
PCL805/85 

.45 
PCL86 .43 
PCL88 .75 
PD500 1.44 
PEN4DD 

1.38 
PEN36C .75 
PEN45 .35 
PEN45DD 

.75 
PEN46 .20 
PEN453DD 

.98 
PENDD- 

4020 .88 
PFL200 .59 
PL36 .48 
PL81 .48 
PL81A .53 
PL82 .33 

PL83 .33 
PL84 .83 
PL302 .60 
PL500 .68 
PL504 .68 
PL505 1.44 
PL5o8 1.40 
PL509 1.49 
PL802 .75 
PM84 .39 
PX4 1.18 
PX25 1.18 
PY32/3 .50 
PY80 .38 
PY81 .27 
PY82 .27 
PY83 .29 
PY88 .84 
PY500 1.08 
PY800 .38 
PT 801 .34 
PZ30 .48 
QQW03/10 

1.20 
OVO4/7 .68 
R10 .75 
Ell .98 
R16 1.75 
R17 .88 
R19 .33 
51.42 .75 
SP61 .33 
TH4B .50 
TH233 .98 
TP2620 .98 
UABC80 .33 
UAF42 .52 
UBC41 .45 
UBC81 .40 
UBF80 .29 
UBF89 .34 
UBL21 .55 
UC92 .55 
UCC84 .40 
UCC85 .87 
UCF80 .42 
UCH21 .80 
UCH42 .63 
UCH81 .33 
UCL82 .35 
UCL83 .50 

UF41 .50 AC107 .15 
AC113 .25 
AC127 .20 
AC128 .20 
AC156 .20 
AC157 .25 
AC166 .25 
AC168 .88 
AC176 .55 
AC177 .28 
ACY17 .25 
ACY18 .20 
ACY19 .19 
ACY20 .18 
ACY21 .19 
ACY22 .15 
ACY28 .18 
AD140 .38 
AD149 .50 
AD161 .45 
AD162 .45 
ADT140 .63 

.90 

.50 

.25 

.15 

.20 

.30 

.25 

UF42 .80 
UF80 .85 
UF85 .34 
UF86 .83 
UF89 .34 
UL41 .59 
UL84 .33 
UM80 .33 
UY1N .50 
11Y21 .55 
UY41 .38 
UY85 .29 
U10 .45 
U12/14 .88 
U18/20 .75 
U19 1.73 
1122 .39 
U25 .85 
1126 .59 
U45 .78 
U191 .63 
U251 .73 
U281 .40 
U282 .40 
U301 .53 
U403 .83 
U404 .38 
U801 .95 
U4020 .38 
VP23 .40 
VP41 .38 
VR105 .33 
VR150 .33 
VT61A, .35 
VU111 .44 
VU120 .60 
VU120A .80 
V11133 .35 
W76 .34 
W107 .50 
W729 .60 
X41 .50 
X61 .29 
X65 .50 
X66 .50 
28323 .50 
AA119 .15 
AA120 .15 
AA129 .15 
AAZ13 .18 

AF106 
AF114 
AF115 
AF117 
AF121 
AF124 
AF126 
AF139 
AF178 
AF180 
AF786 
AF239 
B1181 
BA102 
BA115 
BA116 
BA129 

.18 

.65 

.68 

.48 

.55 

.38 

.50 

.45 

.14 

.20 

.13 
BA130 .10 
BC107 .13 
BC108 .13 
BC113 .25 
BC115 .15 
BC116 .25 
BC118 .23 
BCY10 .45 
BCY12 .50 
BCY33 .20 
BCY38 .23 

BCZ11 .88 
BD119 .45 
BF159 .25 
BF163. .20 
BF173 .38 
BF180 .30 
BF181 .40 
BF185 .40 
BFY50 .23 
BFY51 .19 
BFY52 .20 
BY100 .18 
BY105 .18 
BY114 .18 
BY126 .15 
BY127 .18 
BYY231.00 
BYZ10 .25 
BYZ11 .25 
BYZ12 .25 
BYZ13 .25 
CG12E .20 
FSY11A .23 
GD9 .20 
GET113 .20 
GET116 .40 
GET118 .20 
GET119 .20 
GET573 .88 
GET587 .93 
GET873 .15 
GET887 .23 
GET897 .23 
GET898 .23 
M1 .14 
M3 .14 
MAT100 .39 
MAT101 .42 
MAT120 .39 
MAT121 .43 
OAS .28 
0A9 .13 
OA10 .43 
OA47 .10 
oA70 .15 
0A73 .15 
OA79 .09 
oA81 .09 
0A85 .08 
OA90 .18 
OA91 .09 

OA95 
OA200 
OA202 
OC22 
OC23 
0C24 
OC25 
OC26 
0C28 
0C29 
OC35 
0C36 

.09 

.09 
.10 
.88 
.88 
.38 
.88 
.25 
.60 
.88 
.32 
.48 

0C42 .83 
OC43 1.18 
0C44 .10 
OC45 .13 
OC46 .15 
0070 .13 
OC71 .13 
OC72 .13 
0074 .23 
0075 .13 
OC76 .15 
0077 .27 
OC78 .15 
0078D .15 
OC81 .13 
OC81D ,18 
OC82 .18 
OC82D .15 
OC83 .20 
0084 .24 
00123 .28 
OC139 .23 
OC140 .95 
OC169 .28 
OC172 .35 
OC200 .22 
00201 .38 
OC202 .48 
OC203 .30 
OC204 .30 
00205 .43 
ORP12 .53 

All valves are unused, boxed, and subject to the standard 90 day guarantee. Terms of business - 
Cash or cheque with order only. Poet / packmg 3p per item, subject to a minimum of 9p. Orders over 
£5 post /packing free. Same day despatch by first class mail. Any parcel insured against damage 
in transit for-only 3p extra per order. Complete catalogue with conditions of sale price 7p post paid. 
Business hours Mon: Fri. 9 -5.30 P.M. Oats. 9 -1 p.m. 
We do not handle seconds nor rejects, which are often described as "New and Tested" but have a 
limited and unreliable life. No enquiries answered unless S.A.E. is enclosed for reply. 
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L.A.J. IRELAND 

Number 16 Operational Amplifiers in Audio Circuits 

OPERATIONAL amplifiers have not figured 
significantly in these notes to date, despite 
the fact that, in terms of numbers produced, 

these are by far the most popular linear i.c.'s. They 
have not figured, though, for the very good reason 
that their applications lie mainly in the field of 
industry and instrumentation; indeed the phrase 
comes from the origin of this type of device, in the 
simulation of mathematical operations in analogue 
computing. 

The primary feature required in an operational 
amplifier is the ability to cope with input signals 
varying in voltage only slowly (i.e. pseudo direct 
currents) representing for example the temperature 
or pressure at which a chemical reaction takes place. 
Interstage coupling with capacitors is therefore 
impossible since these have a frequency- dependent 
impedance, so the designer must resort to direct 
coupling throughout to achieve a fixed gain with 
signals ranging from virtually d.c. to (typically) 
1MHz. 

Further requirements are a low drift (good long- 
term stability in gain and voltage levels) with a high 
input impedance and a low output impedance, and 
high voltage gain. These features ensure that the 
circuit imposes only a small load on the instrument 
or transducer driving it, while output is only slightly 
affected by the drain of the following stage. 

The mathematical operations of addition and sub- 
traction, integration or differentiation are achieved 
by resistive or capacitative feedback, which also limits 
the gain of the amplifier from the very high "open 
loop" figure to that required for the specific appli- 
cation. 

Two input terminals are available, the negative 
(to which the feedback connection is made) which 
produces an output signal of opposite polarity to the 
input (corresponding to multiplication by -1 or 
phase shift of 180° depending on the particular 
simulation) and the positive which secures an out- 
put similar to the input in sign and phase. 

Fig. 1 shows an operational amplifier in a simple 
simulation. An extended discussion of the theory 
of the operational amplifier, centred on the type 709 
which is the standard model monolithic circuit, was 
given in the August 1970 edition of our companion 
journal, "Practical Television ". 

Several of the units previously treated in these 
pages were adapted from industrial applications, 
and the same potential exists for the operational 
amplifier. The characteristics of the circuit make 

-12V 
e° = RRN [e1+e2+e,l 

Phase correction 
network (S) 

Fig. 1: Operational amplifier as used in mathematical simulation of 
expression shown. Input impedance =RIN since feedback produces a 

"virtual earth" at the input terminal. 

it ideal for audio and video amplification, with its 
wide bandwidth and stability. With additional power 
transistors, a first rate hi -fi unit can be assembled 
at low cost and with minimal possibilities for error. 
Indeed the power transistors can be brought within 
the feedback loop of the operational amplifier, so 
that crossover problems, and other sources of distor- 
tion and noise are automatically compensated. 

Complementary transistors allow the principle of 

T 10 
100 
vv 15V 

Fig. 2: 4 watt mono amplifier, using the MC1533 (TO -5). Numbers in 
brackets refer to economy style MC1433P, electrically identical, in 14 

pin package. 
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(14)8 Differential balance 
(offset) adjustment 

20k 20k 

Phase 9 fib correction 
(Input stage)(2) Bu M ir 

10 

(3) 

+ve : COPI (5) wr.I 
Inputs 

-ve(4) 

Equivalent circuit of 
MC1533 or MC1433, pin 
numbering as Fig. 2. The 
transistors are not, of 
course, discrete compo- 
nents but are circled here 
for clarity. 

7.5k 

(13)7 Gain adjustment 

17k 

1.7k 

6 
O DC+ve 

(12) 

330 

17k 

28k 

Ok 

8.5k 

direct coupling to extend to the output stage, with 
the result that the amplifier has a fixed gain from 
d.c. to above 20kHz (there is no low frequency cut 
off). At the same time the theory of the operational 
amplifier can be applied to the complete circuit to 
determine its gain, while mixing facilities are avail- 
able at the input as in addition simulation. 

Two applications of these ideas are illustrated - 
one a domestic sound system, Fig. 2, the other for 
p.a. work, Fig. 3. It will be noted that a "split" power 
supply is used, corresponding to industrial practice. 
This has the advantage that all signals are referred 
to earth, and the load is directly connected from 
the amplifier output to earth without the necessity 

Phase correction 
(6)3 (output stage) 

of a large blocking capacitor, a not unusual source 
of trouble in more conventional schemes. 

For stereo operation, there is an alternative to 
straightforward duplication of one of the amplifiers 
illustrated. Readers may recall that in the August 
1970 issue a Motorola unit MC1303 was introduced 
as a stereo preamplifier, and it was mentioned that 
it was a development of the industrial unit MC1535. 
In fact this is a dual operational amplifier, and the 
remarks given above apply to each of the sections 
independently. Given the pin connections (Fig. 4) 
it should be a challenge to the reader to design a 
stereo system along the lines indicated for the mono 
amplifiers of Fig. 2 or Fig. 3. 

5 
Output 

(11) - 

4 
DC-ve 

( 7) 

0.1 

858 

22k 

10 

100 

LS 
4n 

680p 

(Leave blank) 

FAQ "II 

Inputs 1 

9, 

14 

Dc 
Supplies 

Inputs 2 f 
51 

4 3 2 
(Leave blank) 

680p 

Output 1 

3 

Output 2 

Fig. 3: (left) A 20W mono hi -fi amplifier 
suitable for p.a. work. Fig. 4: (above) 
The connections for the MC1303 a dual 
operational amplifier suitable for 

6V stereo work. 
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HARVERSONIC SUPER SOUND 

10 + 10 STEREO AMPLIFIER KIT 

NEW I 'ROVED MODEL WITH HIGHER OUT- 
PUT AND INCORPORATING HIGH QUALITY 
READY DRILLED PRINTED CIRCUIT BOARD FOR 
EASY CONSTRUCTION 

A really first -class HI -Fi Stereo Amplifier Kit. Uses 14 
ransistors including Silicon Transistors in the first fiv 
tages on each channel resulting in even lower noise 
evel with improved sensitivity. Integrated pre -amp with 
Bass, Treble and two Volume Controls. Suitable for use 
with Ceramic or Crystal cartridges. Output stage for any 
speakers from 5 to 15 ohms. Compact design, all parts 
supplied including drilled metal work, high quality 
ready drilled printed circuit board, attractive front panel, 
knobs, wire, solder, nuts, bolts -no extras to buy. 
Simple step by step instructions enable any constructor 
to build an amplifier to be proud of. Brief specification; 
Power output: 14 watts r.m.s. per channel into 5 ohms. 
Frequency response de 3dB 12- 30,000 Hz Sensitivity: 
better than 80mV into 1M O. Full power bandwidth: 
±3dB 12- 15,000 Hz. Ram boost approx. to ±12dB. 
Treble out approx. to - 16dB. Negative feedback 18dB 
over main amp. Power requirements 35v. at 1.0 amp. 
Overall Size 12 "w. x 8 "d. x 2f"h. 
Fully detailed 7 page construction manual and parts 
list free with kit or send 3/6 plus large S.A.E. 
PRICES 
AMPLIFIER KIT . .. 210.10.0 P. & P. 3/- 
POWER PACK KIT .. 28. 0.0 P. & P. 5/- 
CABINET .. . .. £8. 0.0 P. & P. 5/- 

(Post Free if all units purchased at same time) 
Full after sales service 

Also available ready built and tested £20.10.0. Post Free. 
Note: The above amplifier is suitable for feeding two mono 
sources into inputs (e.g. mike, radio, twin record decks eta ) 

and will then provide mixing and fading facilities for med- 
ium powered Hi Fi Discotheque use, etc. 

FANTASTIC 'POLY PLANAR' 
WAFER -TYPE, WIDE RANGE 
ELECTRODYNAMIC SPEAKER 
Size only 111" x 14 }t' a 11," deep. Weight only 19 ozs. 
Can replace cone speakers in any application and is 
particularly useful for those with limited space. 
Extremely rugged and shockproof. Operating 
temperature -20 °F to 175 °F. Power handling 10 
watts rms (20 watts peak). Impedance 8 ohm only. 
Response 40 Hz -20 KHz. Can be mounted on ceilings, 
walls, doors, under tables etc. and used with or 
without baffle. 
Send S.A.E. for full details. ONLY 05.15.0. each 
P. & P. 5/. 

MAGNAVOX DESK TYPE MOVING COIL MICROPHONE 
Medium imp. Brand New. Special Price 42/- p. & p. 2/ -. 
SINGLE HEADPHONE 
With aluminium headband. Approx 200 ohm 5/ 
P. & P. 1/6 
CRYSTAL MIKES. High imp. for desk or hand use 
High sensitivity, 18/8, P. & P. 1/6. 
HIGH IMPEDANCE CRYSTAL STICK MIKES. 
OUR PRICE 21/ -, P. & P. 1/6. 
HIGH IMPEDANCE DYNAMIC STICK MIKES. 
High sensitivity, 89/8, P. & P. 2/6. 

HONEYWELL MICROS WITCHES. S /P. C /O. Push button 
action. Rating 250v. AC at 16 amps. Size approx. 
11 x f X fin. 6/- each. P. & P. 1/- (6 or more poet free). 

SPECIAL OFFER! PLESSEY TYPE 29 TWIN TUNING 
GANG. 400pF + 146pF. Fitted with trimmers and 
5:1 integral slow motion. Suitable for nominal 470 k /sc 
I.F. Size appox. 2 x 1 x 11. Only 8/6. P. & P. 2/6. 

TELESCOPIC AERIALS WITH SWIVEL JOINT. Can 
be angled and rotated in any direction. 6 section Lacquered 
Brass. Extends from Sin. to 220in. approx. Maximum 
diameter fin. 6/- each. P. & P. 11-. 

BRAND NEW MULTI -RATIO MAINS TRANSFOR- 
MERS. Giving 13 alternatives. Primary: 0- 210 -240v. 
Secondary combinations 0- 5- 10- 15- 20- 25- 30- 35- 40 -60v. 
half wave at 1 amp. or 10 -0-10. 20 -0 -20, 30 -0-30v. at 
2 amps full wave. Size 3in. long x 31in. wide x 3fn. deep. 
Price 851 -. P. & P. 6/ -. 
MAINS TRANSFORMER. For transistor power supplies. 
Pri. 200/240v. See. 9 -0 -9 at 500mA. 14/ -. P. & P. 2/6. 
Pri. 200/240v. Sec. 12 -0 -12 at 1 amp. 17/8. P. & P. 2/6. 
Pri. 200/240v. Sec. 10 -0-10 at 2 amp. 27/8. P. & P. 3/6. 
Tapped Primary 200 -220 -240v. Sec. 21,5v. at 500mA. 
72/8. P. & P. 2/6. 
BATTERY CHARGER TRANSFORMERS. 200/240v. in- 
put. Nominal output for 6 or 12v. batteries 3 amps. Size 
approx. 3' x 21" x 21'. Brand New. Price 21 / -. P. & P. 5 / -. 

HIGH GRADE COPPER LAMINATE BOARDS. 
8 x 6 x tin. FIVE for 10 / -. P. A P 1/ -. 

SPECIAL OFFER ! 
HI -FI LOUDSPEAKER SYSTEMS 

Beautifully made teak finish enclosure with most 
attractive Tygan- Uynair front. Size 161" high x 101" 
wide x 6" deep. Fitted with E.M.I. Ceramic Magnet 
13" x 8" base unit, two H.F. tweeter units and 
crossover. Power handling 10 watts. Available 3 or 
8 or 15 ohms impedance. 

OUR PRICE f8.8.0. Carr. 10/- 

Also available in 8 ohms with EMI 13' x 8' bass 
speaker with parasitic tweeter £0.10.0. Carr. 10 /- 

LOUDSPEAKER BARGAINS 
3" 4 ohm 10/- P. & P. 1/0. 5in. 3 ohm 16/ -. P. & P. 3/- 
7 x 4in. 3 ohm 21/ -, P. & P. 4/ -, 10 x 61n. 3 or 15 ohm 
85/ -, P. & P. 6 / -, E.M.I. 8 x 5in. 3 ohm with high 
flux magnet 26/ -. P. &. P. 4/- E.M.I. 131 x Sin. 3 ohm 
with high flux ceramic magnet 42/- (15 ohm 45/ -), P. & 

P. 6/ -. E.M.I. 13 x 8fn. 3 or 15 ohm with two inbuilt 
tweeters and crossover network 4 gns.P. & P. 6 / -. 
BRAND NEW. 12ín. 15w. H/D Speakers, 3 or 15 ohms. 
Current production by well -known British maker. Now 
with Hiflux ceramic ferrobar magnet assembly 25.10.0. 
P. & P. 7/6 Guitar models: 25w. £6.10.0, 35w. £8.10.0. 
E.M.I. 81in. HEAVY DUTY TWEETERS. Powerful 
ceramic magnet. Available in 3 or 8 or 15 ohms 18/8 
each. P. & P. 2/6. 
12ín. "RA" TWIN CONE LOUDSPEAKER. 10 watts 
peak handling, 3 or 15 ohm 87/6, P. & P. 6 / -. 
85 OHM SPEAKERS 3in. 141 -, P. & P. 2/6; 

HI -FI STEREO HEADPHONES 
Adjustable headband with comfortable flexifoam ear- 
muffs. Wired and fitted with standard stereo fin jack 
plug. Frequency response 30- 15.000Hz. Matching 
impedance 8 -16 ohms. PRICE 59/ -. P. & P. 3/ -. 

GENERAL PURPOSE HIGH STABILITY 
TRANSISTOR PRE -AMPLIFIER 

For P.U. Tape, Mike, Guitar, etc. and suitable for 
use with valve or transistor equipment. 9 -18v. 
battery or from H.T. line 200/300v. Frequency 
response 15Hz- 25KHz. Gain 26dB. Solid encap- 
sulation size 11' x 11" x 1". Brand new complete 
with instructions. Price 17/6 P. & P. 2/6. 

BRAND NEW E.M.I. LIGHTWEIGHT PICK -UP ARM 
WITH ARM REST, Fitted mono t/o stylus and cartridg 
for LP /78. ONLY 20/ -, P. & P. 1/6. 

QUALITY RECORD PLAYER AMPLIFIER MK II 
A top quality record player amplifier employing heavy 
duty double wound mains transformer, ECC83, EL84, 
and rectifier.. Separate Bass, Treble and Volume controls. 
Complete with output transformer matched for 3 ohm 
speaker. Size 7in. wide x 3in. deep x 6in. high. Ready 
built and tested. PRICE 76/ -. P. & P. 5 / -. 
ALSO AVAILABLE mounted on board with output 
transformer and speaker ready to fit into cabinet below. 
PRICE 97/6, P. & P. 7/6. 
DELUXE QUALITY PORTABLE R/P CABINET MK U. 
Uncut motor board size 141 x 12ín. clearance 2in. below, 
51in. above. Will take above amplifier and any B.S.R. or 
GARRARD changer or Single Player (except AT60 and 
SP25). Size 18 x 15 x 8in. PRICE 79/8, P. & F. 9/6. 

10/14 WATT HI -FI 
AMPLIFIER KIT 

A stylishly finished 
monaural amplifier 
with an output of 
14 watts from 2 
EL84e in push -pull. 
Super reproduction 
of both music and 
speech, with negli- 
gible hum. Separate 
inputs for mike and 
gram allow records 
and announcements ` 
to follow each other. r 
Fully shrouded section woo ad -output 'transformer to 
match 3 -15 0 speaker and 2 independent volume controls, 
and separate base and treble controls are provided 
giving good lift and cut. Valve ]me -up 2 EL84e, ECC83, 
EPOS and EZ80 rectifier. Simple instruction booklet 
2/8 (Free with parts). All parts sold separately. ONLY 
07.19.8. P. & P. 8/6. Also available ready built and tested 
complete with std. input sockets, £9.19.6. P. & P. 8/6. 

DE LUXE STEREO AMPLIFIER A.C. mains 
200.240 v. 
U s i n g 
heavy duty 
fully isola- 
ted mains 
transform- 
er with full 
wave recti- 
fication 
giving ade- 
0 u a t 
smoothing 
with negli- 
gible hum. 

Valve line up: -2 X ECL86 Triode Pentodes. 1 x EZ80 
as full wave rectifier. Two dual potentionmeters are 
provided for bass and treble control, giving bass and 
treble boost and cut. A dual volume control is used. 
Balance of the left and right band channels can be 
adjusted by means of a separate 'Balance' control fitted 
at the rear of the chassis. Input sensitivity is approxi- 
mately 300in /v for full peak output of 4 watts per charnel 
(8 watts mono), into 3 ohm speakers. Full negative 
feedback in a carefully calculated circuit, allows high 
volume levels to be used with negligible distortion. 
Supplied complete with knobs, chassis size 11 "w x 4 "d. 
Overall height including valves 5 ". Ready built and tested 
to a high standard. PRICE 08.18.8 P. & P. 8/ -. 

4 -SPEED RECORD PLAYER BARGAINS 
Mains models. All brand new in maker's packing. 
LATEST B.S.R. 0109/A21 4 -SPEED AUTOCHANGER. 
With latest mono compatible cartridge £8.19.8. Carr. 6/6. 
With etereo cartridge 07.19.8. Carr. 6/6. 
SUITABLE PLINTH UNIT FOR ABOVE with rigid plastic 
cover. 05.15.0. complete P. & P. 8/6. 
LATEST GARRARD MODELS. All types available 1025, 
2025, SP25, 8000, AT80 etc. S.A.E. for latest Prices 1 

PLINTH UNITS cut out for Garrard Models, 1025, 2025, 
2000, 3000, 3500 etc. With rigid transparent plastic cover. 
Special design enables above models to be used with cover 
in position. Also suitable for housing AT60 and SP25. 
OUR PRICE £5.15.0 complete. P. & P. 8/6. 
LATEST ACOS GP91/1SC mono compatible cartridge with 
t/o stylus for LP /EP /78. Universal mounting bracket. 80/ -. 
P. & P. 1/6. 
ACOS HI -G Single sided mono cartridge for LP & EP. 
ONLY 10/- Post Free. 
SONOTONE 9TAHC COMPATIBLE STEREO CARTRIDGE 
T/O stylus Diamond Stereo LP and Sapphire 78. 
ONLY 22.10.0. P. & P. 2/.. 
Also available fitted with twin Diamond T/O stylus for 
Stereo LP. ONLY M. P. & P. 2/ -. 
LATEST RONETTE T/O STEREO /COMPATIBLE 
CARTRIDGE for EP /LP /Stereo /78. 32/6. P. A P. 2/ -. 
LATEST RONETTE T/0 MONO COMPATIBLE CART- 
RIDGE for playing EP /LP /78 mono or stereo records 
on mono equipment. Only 80 / -. P. & P. 2/ -. 
HIGH GAIN 4 TRANSISTOR 
PRINTED CIRCUIT 
AMPLIFIER KIT 
Type TAS 
Peak output . 

excess of 
13 watts. All 
st an d a ro 
British com- ponents. 
Built on 
printed cir- 
cuit panel 
size 6 x 3in. Generous size Driver and Output Trans- 
formers. Output transformer tapped for 3 ohm and 15 ohm 
speakers. Transistors (GET714 or S1 Millard ACI28D 
and matched pair of AC128 /p). 9 volt operation. 
Everything supplied, wire, battery clips, solder, etc. 
Comprehensive easy to follow instructions and circuit 
diagram 2/8 (Free with Kit). All parts sold separately. 
SPECIAL PRICE. 49/6. P. & P. 3/ -. 
Also ready built and tested, 55/ -. P. & P. 3/ -. 

8 -VALVE AUDIO 
AMPLIFIER HA34 MK IL 
Designed for Hi -Fi reproduc- 
tion of records. A.C. Mains 
operation. Ready built on 
plated heavy gauge metal 
chassis, size 74' w. x 4" d. x 
41" h. Incorporates ECC83, 
EL84, EZ80 valves. Heavy 
duty, double wound mains 
transformer and output trans- 
former matched for 3 ohm 

speaker. Separate volume control and now with improved 
wide range tone controls giving bass and treble lift and 
cut. Negative feedback line. Output 44 watts. Front 
panel can be detached and leads extended for remote 
mounting of controls. Complete with knobs, valves, etc., 
wired and tested for only 24.15.0. P. & P. 6 / -. 
HSL "FOUR" AMPLIFIER KIT. Similar in appearance 
to HA34 above but employs entirely different and 
advanced circuitry. Complete set of parts, etc. 79/8. 
P. & P. 6 / -. 

BRAND NEW TRANSISTOR BARGAINS. GET 15 
(Matched pair) 15/-; V15/10p 10/ -; 0071 5/ -; OC76 
6/ -; AF117 8/8; 2G339 (NPN) 8 / -. 
Set of Millard 6 transistors OC44, 2 -OC45, AC128D 
matched pair AC128 25/ -; ORP12 Cadmium Sulphide 
Cella 10/6. All post free. 

VERY POWERFUL COMPACT MOTOR 
For 12v. D.C. operation. Off load consumption approx. 
100mA. Totally enclosed. Quiet in operation with high 
starting torque. Overall size approx. 10'L x 1f" dia. 
Free shaft de' dia. x f"L. Ideal for Model Makers, etc. 
ONLY 7/8 each P. & P. 1/- 
3 or more poet free (A few 6v. versions also available) 

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 
stage. Impedance 3 ohms. Output approx. 3.5 watts. 
Volume and tone controls. Chassis size only 7in. wide 
x 3in. deep x Sin. high overall. AC mains 200 /240v. 
Supplied absolutely Brand New completely wired and 
tested with good quality output transformer. 
FEW ONLY. S [ P. & P. 
BARGAIN PRICE "f 6/- 

Open 9 -5.30 Monday to 
Saturday H A R V E RS O N SURPLUS CO. LTD . (Please write clearly) 

PLEASE NOTE: P. & P. 

Early closing Wed. I p.m. 

1 

170 HIGH ST., MERTON, LONDON, S.W.19 Tel.: 01 -540 3985 CHARGES QUOTED APPLY 
TO U.K. ONLY. P. & P. ON 

den Tubs Station. 
A few minutes from South B'imble- 

SEND STAMPED ADDRESSED ENVELt PE WITH ALL ENQUIRIES É %TRÄ 
A9 ORDERS CHARGED 
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I SETS IRS. 185, 1T4, 38¢ 3V4, DAF91, DF91, DK91, DL92, DL94. 

I 
Set of 4 for 20/8, DAF96, DF 96, DK96, DL96, 4 FOR 29/ -. 

ODOW A FAST EASY WAY 
TO LEARN BASIC RADIO 
AND ELECTRONICS 

Build as you learn with the exciting new 
TECHNATRON Outfit! No mathematics, 
No soldering -but you learn the practical way. 

Now you can learn basic Radio and Electronics at home -the 
fast, modern way. You can give yourself the essential technical 
`know -how' sooner than you would have thought possible - 
read circuits, assemble standard components, experiment, 
build . . and enjoy every moment of it. B.I.E.T's Simplified 
Study Method and the remarkable new TECHNATRON Self - 
Build Outfit take the mystery out of the subject-make learn- 
ing easy and interesting. 

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

and what's more, 
YOU'LL UNDERSTAND 
EXACTLY WHAT YOU 
ARE DOING. The Tech - 
natron Outfit contains every- 
thing you need, from tools to 
transistors ... even a versatile 
Multimeter which we teach 
you how to use. You need 
only a little of your spare 
time, the cost is surprisingly 
low and the fee may be paid 
by convenient monthly instal- 
ments. You can use the 
equipment again and again - 
and it remains your own 
property. 

You LEARN -but it's as 

fascinating as a hobby. 
Among many other interest- 
ing experiments, the Radio 
set you build -and it's a good 
one -is really a bonus; this is 
first and last a teaching 
Course. But the training is as 
rewarding and interesting as 
any hobby. It could be the 
springboard for a career in 
Radio and Electronics or 
provide a great new, spare - 
time interest. 

A 14- year -old could under- 
stand and benefit -from this 
Course -but it teaches the 
real thing. Bite -size lessons - 
wonderfully clear and easy to 
understand, practical projects 
from a burglar -alarm to a 
sophisticated Radio set . . 

here's your chance to master 
basic Radio and Electronics, 
even if you think you're a 
`non -technical' type. And, if 
you want to carry on to more 
advanced work, B.I.E.T. has 
a fine range of Courses up to 
A.M.I.E.R.E. and City and 
Guilds standards. 
Send now for free 164 -page book, 
Like to know more about this 
intriguing new way to learn 
Radio and Electronics? Fill 
in the coupon and post it 
today. We'll send you full 
details and a 164 -page book 
-`ENGINEERING OP- 
PORTUNITIES'- -Free and 
without any obligation. 

BRITISH INSTITUTE OF 

ENGINEERING TECHNOLOGY 
Dept, 372B, Aldermaston Court, 
Aldermaston, Reading, RG7 4PF r- ___________ -7 

To: B.I.E.T., Dept. 372B Aldermaston Court, 
A. Aldermaston, Reading, RG7 4PF 
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I would,like to know more about your 
Practical Radio & Electronics Course. Please 
send me full details and FREE 164 -page book 

name 

address 

I age 
mg =mow Emir rtiirfi 

I 
' 
I 

SERVICE VALVES EWM TESTED! GUARANTEED 

1A7GT 7/6 30C15 12/9 DL94 7/6 EL500 12/6 PCL83 7/- UBC41 10/6 
1115GT 7/3 30017 18/- DL96 7/3 EMSO 8/3 PCL84 7/8 UBF80 5/9 
dNSGT 7/9 30C18 13/6 DY86 5/9 E3181 8/3 PCL85 9/- UBF89 8/9 
1135 5/9 30F5 15/6 DY87 5/9 E11184 8/9 PCL86 8/8 UCC84 7/- 
185 4/3 30FL1 12/9 EABC80 6/8 E1187 7/6 PCL88 14/6 UCC85 7/3 
1T4 8/- 30F1.12 14/6 EAF42 10/- EY51 7/3 PCL800 15/6 UCF80 7/3 
384 5/9 30FL14 14/- EB91 2/3 EY86 8/6 PENA4 8/6 UCH4212/8 
3V4 7/6 30L1 6/8 EBC33 8/- EZ40 8/9 PEN36014/- UCH81 8/8 
5Y3GT 6/- 30L15 13/- EBC41 10 /8 EZ41 8/9 PFL20011/9 UCL82 7/- 
5Z40 7/8 30L17 14/9 EBC90 4/8 EZ80 4/6 PL36 9/9 UCL83 w- 
6/30L2 11/0 30P4 13/- EBF80 8/9 EZ81 4/9 PL81 9/3 0F41 12/6 
6AL5 2/8 30P12 18/9 EBF89 8/3 0Z32 8/9 PL81A 10/3 UF89 6/9 
6AM6 2/9 301'19 13/- ECC81 3/9 GZ34 9/9 PL$2 6/- UL41 12/- 
6AQ5 5/8 30PL1 12/9 ECC82 4/9 KT41 15/8 PL83 7/- t)L44 20/- 
6AT6 4/6 30PL1314/8 ECC83 7/- KT61 9/9 PL84 6/6 UL84 7/- 
6BA6 4/6 30PL1414/- ECC85 5/9 KT66 16/9 PL500 18/- 171180 5/- 
6BE6 4/9 30PL15 14/8 ECC80412/- LN319 12/9 PL504 18/6 U1184 4/6 
6BJ6 8/6 35L6GT 8/9 ECF80 8/- LN329 14/6 PL508 28/6 UY41 8/3 
MAO 22/- 35W4 4/6 ECF82 8/- LNS39 12/9 PM84 7/6 11Y85 5/9 
6F14 9/- 35Z4GT 5/- ECH35 8/- N78 17/8 PX25 23/6 VP4B 15/6 
6F23 18/9 150B2 13/6 ECH4212/9 P61 10/- PY32 11/- W119 7/- 
65'25 12/8 807 9/- ECH81 5/9 PABC80 71- PY33 11/- Z77 4/8 
6K7G 2/6 6063 12/6 ECH83 8/3 PC86 10/3 PY81 5/3 Transistors 
6K8G 8/8 AC/VP215/8 ECH84 7/8 PC88 10/8 PY82 5/3 AC107 8/6 
6V6G 3/6 AZ31 9/6 ECL80 7/- PC96 8/6 PY83 5/9 AC127 8/9 
6V6GT 8/6 13349 13/- ECL82 8/9 PC97 8/- PY88 6/9 AD140 7/6 
6X4 4/9 B729 12/6 ECL86 8/- PC900 7/8 PY800 7/6 AF115 4/- 
8X5GT 5/9 CCH35 18/8 EF37A 6/6 PCC84 6/6 PY801 7/6 AF116 4/- 
10F18 7/- CL33 18/6 EF39 4/9 PCC85 6/- R19 6/6 AF117 
10P13 12/- CY31 6/8 EF41 11/9 PCC88 9/- 1520 13/- AFII8 9%9 
12AH8 45/- DAC32 7/3 EF80 4/6 PCC89 9/6 U25 13/9 AF125 86 
12AT7 8/9 DAF91 4/8 EF85 8/3 PCC189 9/9 1126 13/- AF127 3%8 
12A06 4/9 DAF96 7/8 EF86 8/3 PCC805 13/- U47 18/9 OC26 5/- 
12AU7 4/9 
12A%7 4/9 

DF33 7/9 EF89 5/3 PCF80 6/6 U49 13/- 0044 28 
DF91 3/- 
DF96 7/8 

EF91 2/9 
EF183 5/9 

PCF82 6/6 
PCF86 9/6 

U78 4/9 
U191 12/6 

0C45 2%8 
0071 2/6 12K8GT 7/8 

19BG6G17/6 DH77 4/6 EF184 6/8 PCF80013/6 0193 8/8 0072 26 
20F2 18/6 DK32 7/6 EH90 8/8 PCF801 6/9 0251 14/6 0075 2%6 
20P3 11/9 DK91 5/9 EL33 9/9 PCF802 9/- U301 10/6 0081 2/6 
201'4 18/6 DK92 8/8 EL34 9/6 PCF80518/6 U329 14/6 0081D 2/8 
25L6GT 5/- DK96 7/3 EL41 11/- PCF806 11/3 U801 19/6 0082 2/8 
25U4GT11/8 DL35 5/- EL84 4/9 PCF808 14/- UABC80 8/8 00821) 2/6 
30C1 8/8 DL92 5/9 EL90 5/3 PCL824 7/3 UAF42 10/3 OC170 4/6 

READERS RADIO 
85 TORQUAY GARDENS, REDBRIDGE, ILFORD, 

ESSEX. Tel. 01 -550 7441. 
Postage on 1 valve 9d extra. On 2 valves or more, postage 6d. per 
valve extra Any Parcel Insured against Damage in Transit 6d. extra 

.a,- 

RANGE OF SOLID STATE l 1 e I.A.C. MAINS AMPLIFIERS 
- - ° °'`' ° Employing only 
high grade components and transistors. 

LTA 15 WATT AMPLIFIER 
HIGH FIDELITY OUTPUT 
SWITCHED INPUTS FOR 
GRAM, `.MIKE'. TAPE, 
AND RADIO 
Frequency Response 10- 40,000 
cps - 3dB. Bass Control+ 17dB 
to -16dB at 40cps. Treble Control-, 
17dB to -14dB at l4Kcs. Hum and 
Noise -80dB. Harmonic Distortion 
0.2% at rated output. Output for 
3 -8 -15 ohm Loudspeakers. 

PTA30 HI -FI 
PUBLIC ADDRESS 
AMPLIFIER 
A SUCCESSOR TO OUR 
POPULAR CONCHORD 
30 WATT UNIT 
Input Sensitivity 2 my (max.) 
Output 30 watts. 
Output Sockets for Loudspeaker or Recommended £24 combination of Speakers with total Retail Price 
impedance between 3 ohms and 30 Size 12 x 3f x 6 in. approx. 
ohms. Three individually controlled 
Inputs for mixing purposes. Housed in fully enclosed stove enamelled 
steel case. Controls Vol. (I) Vol. (2) Vol. (3) with mains switch, Treble 'lift'. 
and 'cut'. Bass 'lift' and 'cut'. 
AN IDEAL UNIT FOR VOCAL AND INSTRUMENTAL GROUPS, 
SUITABLE FOR ANY KIND OF 'MIKE' AND INSTRUMENT 
PICK -UP, ALSO FOR RADIO, TAPE OR GRAM. 

Recommended 
Retail Price 
Size 9; x 31 x 51 in. approx. 

£19 

If required an at- 
tractive wood cabi- 
net with veneer 
finish can be sup- 
plied for any 
model. £3:50 Prices from 

Please send a stamped addressed envelope for full descriptive 
details of above units, also TUNER ¡AMPLIFIERS STEREO and 

MONO. 
AVAILABLE FROM YOUR LOCAL HI -FI DEALER 

Wholesale and Retail enquiries to: 

LINEAR PRODUCTS LTD, 
Electron Works, Armley, Leeds 
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0 MONTHLY 
NEWS FOR 
DX LISTENERS 

THE onset of winter has seen the usual increase 
in activity and a consequent increase in the 
number of reports to this column. The first 

comes from 
C. R. S. Stacey of Tunbridge Wells who tuned his 

Lafayette HA -700 receiver and Joystick antenna to 
hear: 
4875 S. Africa, Domestic Sce., Afrikaans at 1924 
4890 Radiodiff. du Senegal in French at 1900 
4915 Voice of Kenya, Home Sce., Swahili at 1820 
6040 Voice of the Coast (Sharjah), Arabic at 1400 
6045 R.R. Indonesia in Indonesian at 1521 -1537 
6045 Greek Armed Forces Information Service at 

1530 
6065 Radio Voice of the Gospel, Amharic at 1630 
9770 Vladivostock, Ext. Sce. of R. Moscow at 1500 

15280 Voice of Malaysia, Indonesian. at 1543 -1553 
Jeffrey Malina of London, N.4, is a new reporter 

who used his Skyrover Mark II receiver and 104 -foot 
long -wire antenna to hear: 

5920 Kiev, Ukrainian S.S.R., noted at 1930 
7065 Tirana, Albania, from 2130 to 2145 
9009 Israel B.S. from 2045 to 2100 and 2115 to 2130 
9625 Israel B.S. from 2045 to 2130 
9520 Trans World Radio noted at 1700 
9912 All India,Radio from 2045 to 2115 

17715 Radio Havana, Cuba, at 2105 to 2140 
17725 Radio Cairo, U.A.R., from 1415 to 1430 
17870 Radio Ghana noted from 1400 to 1410 

Regular reporter John Trewick of London Colney 
has heard the following stations: 
9635 Baghdad, Iraq, news in English at 1935 

11790 ABC, Australia, in Vietnamese at 2130 
11845 Trans World Radio, Bonaire, testing at 2140 
11855 Saudi Arabia with news in English at 1950 
15080 All India Radio with English to Africa at 1900 
15320 ABC, Australia, with "Mailbag" at 2115. 

Robert Cork of Basingstoke has sent in another 
report which included: 

7065 Radio Tirana, Albania, at 1845 
9625 Israel B.S. at 1130 with religious programme 
9665 Radio Malaysia from 1100 to 1200 

11805 Radio Globo from 2215 to 2225 
Nigel Milner of Sutton Coldfield used his Invicta 

5 -valve domestic equipment to hear some interesting 
stations including: 

6095 Radio Baghdad, Iraq, in English at 2020 
9009 Radio Israel in English at 2015 

11915 HCJB, Quito, Ecuador, in English at 0430 
15250 RSA, S. Africa, with news in English at 1900 
15405 Radio Kuwait, Top Twenty Show at 1700 

Patrick ' Hendrick of Wellington in South Africa 
has built various pieces of equipment as described 
in P.W., including the Modular 3 -band s.w. receiver. 
This equipment and three 50 -foot long -wires enabled 
Patrick to hear the following: 

3925 Australian B.C., VLK3 at 0740 

THE BROADCAST BANDS 
Malcolm Connah 

Frequencies in kHz Times in GMT 

4896 Australian B.C., VLT4 at 0740 
6250 Lourenço Marques, Mozambique, at 1830 
7205 Voice of America relay at 1745 

11760 B.B.C. noted in English at 2145 
15125 Voice of Free China, BED60, noted at 1705 
15140 B.B.C. noted at 2145 
17845 Radio New York World -Wide at 1710 

Nicholas Hall of Cheadle has an AR88D receiver, 
a BC221 frequency meter and a 150 -foot long -wire 
antenna, which enable him to hear: 
4825 Radio Ashkabad, USSR, at 1710 
4865 Ponta Delgada, Azores, at 1845 in Portuguese 
4940 Radio Kiev, Ukrainian S.S.R., at 1540 
5040 Radio Tbilisi, USSR, at 1615 

15020 Radio Hanoi, Vietnam, at 1300 
17705 Radio Havana, Cuba, at 2015 
21545 RSA, S. Africa, to N. Zealand at 0800 to 0850 

Derek Hart of Lancaster has an Astrad Auriga 
receiver and an excerpt from his log reads as 
follows : 

6065 Seoul, Korea, with news in English at 2115 
9390 Radio Tirana, Albania, in English at 1835 
9550 Radio Finland, in English at 1000 

15365 RSA, S. Africa, in English at 1000 
15405 Radio Kuwait, documentary at 1730 
17945 Karachi, Pakistan, news in English at 1515 
21460 HCJB, Quito, Ecuador, in English at 1945 

News 
Regular reporter Roy Patrick of Derby has sent 

in some more items of news. Many thanks, Roy, for 
another excellent contribution. 

ECUADOR, HCJB, Quito is now using the fre- 
quency of 15300 instead of 15425 for the European 
Service. The best frequency for reception in this 
country is 21460. 

LIBERIA, ELWA,Liberia has been logged on the 
new frequency of 15170 at 2000. The programme 
heard was in French. 

GHANA, Radio Accra, Ghana has been heard at 
1445 on 21545 with a programme in English. 

UNITED ARAB REPUBLIC, The Voice of Africa 
from Cairo has been heard on 17725 in English from 
2030 to 2155. 

UNITED STATES OF AMERICA, WNYW, Radio 
New York World -Wide has been reported to be up 
for sale by several DX publications. According to 
a station announcement the station is very definitely 
not for sale. 

All reports, which should be in frequency 
order, must arrive by the 17th of the month. 
They should be addressed to me at 5 Ranelagh 
Gardens, Cranbrook, Ilford, Essex. 
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fiACH year begins with a new crop of resolutions 

all made, at the time, in good faith. How 
about making some of them a reality this year? 

That crystal frequency marker which would enable 
the receiver dial to be made far more meaningful is 
an example of planning something concrete and 
sticking to it. 

Others might like to make their resolutions, or 
plans, for later on in the year. One can usefully 
employ the cold winter months planning some 
antennas which might be tried. How about a ground 
plane, or even a vertical dipole. Neither antenna is 
difficult to make and plans as to construction and 
location could be made so that the antenna can 
materialise with the minimum of effort once the 
warmer weather arrives. 

For those who want to get a bit more out of their 
hobby, a world map plus a good atlas can work 
wonders. The world map goes on the shack wall and 
small coloured pins may be pushed in when stations 
are either worked or logged. When a station gives his 
precise QTH, it is interesting to check in the atlas to 
see just where some of these funny- sounding places 
really are. This scheme does a number of things 
besides giving added interest. It will build up quite a 
good knowledge of geography without really trying 
and will assist in associating the callsigns of countries 
with their exact location. 

Don't forget that receivers, like motor cars, need 
servicing. A check up and re- alignment can work 
wonders and simple accessories can be a great help. 
A simple oscilloscope hooked on to the first i.f. 
transformer can give a very good indication of what 
the modulation of the incoming signal is like and will 
show any whiskers on a c.w. signal. 

None of the above suggestions are obscure or 
ingenious. However, readers might care to sit down 
and think how they will be getting the most out of 
their hobby this year. Perhaps you can think of an 
idea better suited to your own particular needs. 

The 1.f. bands have given a clear indication this 
past month that things are happening for those who 
can be bothered to listen. Anyone can log DX on 14 
and 21MHz but it takes a definite skill on the lower 
frequencies and not just a good receiver. 

Steve Champion (Herts.), reports the 7MHz at 0730 
is a good time to harken to VK types and the like 
with little QRM to make things difficult. Both 
VK3OZ and VK3ZL were logged at 5 and 7 on s.s.b. 

Down at Weymouth, Les Barnes has been stoking 
up his CR70A on 3.5MHz. Rewards from- CR4BC, 
K5PFL, LX1DAC, W2TF, ZL4IE, 9H1BW, 9V1PP. 

Tim Thornton (Berks.), CR70A, 132ft. end fed also 
reckons that conditions are excellent on eighty 
metres. Extract from his s.s.b. log reads- EA4JL, 
FB8XX, HBOXFB, VE1IE, VE1AAW (5 and 9 plus 
at 0640), VO1FG, WA8ROJ (c.w.), YT2NFJ, ZB2A, 
ZM4PG, OH1PS /4X, 5Z4KL, 6W8DY, 9X5PB. 

Still on eighty, Charles Lewis (Flint.), is also an 
l.f. addict. Armed with W.S.19 set Mk.III he hooked 
KCVR and VS6D0 on a.m. and VK6DF on s.s.b. 
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THE AMATEUR BANDS 
David Gibson,G3JDG 

Frequencies in kHz Times in GMT 

P. Baldwin (Northants), homebrew receiver, 67ft. 
end fed, 80 s.s.b.- CT1NK, HC4BS, K3UZE, TFSTP, 
VE1AA, VE1IE, VE8RX, VO1BV, W2HCW, XE1KB, 
ZL4IE, ZL4NJ, ZS5XA, 9F3USA. 

At Maldon in Essex, Paul Fereyer has a Marconi 
No. 9 set and a 100ft. wire. Goodies on eighty include 
-CN8HD, EP2DX, JA5CQ, JX8XF, K8HCL, PJODX, 
VE3TX, VO1FX, VP1WMU, VP2VP, VP7BW, 
VP9DX, VS6DO, VS9MB, XE1KB, ZL4IE, ZL4JW, 
ZL4KE, ZM1AIX, 4X4UF, 6W8DY, 9J2BG. 

Not up but down. Stephen Davies (S. Wales), B40, 
250ft. long, ' long wire, reports signals on Topband 
from- EI9ONE, OK1AA, OK1AKN, OK1ATP, POOSE, 
ZC4RB. 

If you thought we'd finished with eighty, you're 
wrong. John Moxham (Somerset), SR200, 67ft. end 
fed plus a.t.u. says it's been a great month for 
3.5MHz. His log reads- FB8XX, JX8YN, K4MMY, 
OY7JD, OY9LV, PJ7JC, TJ1AW, TZ2AB, VE1AA, 
VE8YL, (Resolution Is.), VS6DO, VS9MB, VU2BEO, 
WA5AHB, XE1KB, ZB2A, 4S7AB, 4U1ITU, 4X4KT, 
4Z4HF, 6W8DY, 9F3USA. 

On the h.f. bands things have been pretty lively 
adding up to a very nice six -band month as regards 
activity. Twenty metres gave John Morrie (Lancs. ) 
AX2ZQ, OA7KP, VP80J and VR6GA. Up on 21MHz, 
Mark Wallace (Lincs.) grabbed himself his first 
Australian call from VK2FU. 

Philip Beeson (Staffs.) HA500 and 67ft. end fed 
pricked up his ears to signals from JY1 on 14,300 
s.s.b., while a listen on 28MHz raised calls like 
CR7F0, W5KDI and YS2ACB. S. Wainwright (Lancs.) 
heard CR7IZ, EP2FB, FR7ZN, JY1, KP4ADY, 
LU5DL, MP4BHL, TJ1AZ and 8P6TCA on ten metres 
but makes no mention of what receiver or aerial. 
(Perhaps he's psychic ?). 

An ancient Ferguson domestic receiver is ye sad 
lot of P. Harris bought second hand in 1946 (the set 
-not P. Harris). Trouble is, when he connects his 
homebrew preselector and an antenna he hears 
things on twenty metres, like- CE3TP, CR6FR, 
FB8XX, FR7ZN, JA1NAW, KR6TQ, ZM4B0, 8P6AZ 
and 9K2AM. 

Listening in the the school holidays is the sin of 
Paul Austin (unpronounceable place in Monmouth- 
shire). The CR100 /2 plus dipole on twenty aided and 
abetted with- AP5HQ, AX7GC, CR6IK, FO8BY, 
JA6JBR, KH6FF, LU1ZE, PZ1BK, SU1MA, ZL3VV, 
ZM3US, 9Q5AS. 

An 8- over -8 at 30ft., m.o.s.f.e.t. converter and Trio 
9R59DE together with John Haig all live in Hitchin, 
Herts. Combined effort for two metres includes- 
G8EGS, G8BZR /P (Rutland), G3TUW, G8ATK, 
G8BXX, G3DAH, G8BCL, G3BGH, G8BTX, G8CEX, 

Listen in January (30 -31) for the world -wide 160 
metre contest. February (6.7) is the time for ARRL 
DX phone contest. 

Logs, in alphabetical order please, to arrive 
by the 15th of the month. 

14, Manland Avenue, Harpenden, Herts. 
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PREMIER STEREO SYSTEM "ONE" Consists of an all transistor stereo amplifier. Garrard 2025 T/C auto 
manual record player unit fitted stereo mono cartridge and mounted in teak finish plinth with perspex cover 
and two matching teak finish loudspeaker systems. Absolutely complete and supplied ready to plug in and play. 
The 10 transistor amplifier has an output of 5 watts per channel with inputs for pick -up, tape and tuner also 
tape output socket. Controls: Bass, Treble, Volume, Balance, Selector. Power on off, stereo mono switch. 
Brushed aluminium front panel Black metal case with teakwood ends: Size 12 x 5! x 3 1in. high (Amplifier 
available separately if required £14.19.6. Carr. 7/6.) NOW AVAILABLE - MATCHING FM TUNER 21 GNS. 

PREMIER STEREO 
SYSTEM "TWO " 
As system 'ONE' above 
but with Garrard SP25. 

PREMIER 45 Gns. Carr. 
PRICE 35/- 

MIDLAND AM /FM STEREO TUNER AMPLIFIERS 
MODEL 19 -520 MODEL 19 -542 

Two new all solid state receivers from Midland at 
economical prices. Beautifully styled in sliniline 
cabinets. 

MODEL 19 -520 

MODEL 19 -542 

Specifications 
Semi conductors 

Tuning range 

Aerial 

Frequency response 
Power output 

Inputs 

Speaker impedance 
Controls 

Function selector 

Size 

PRICE 

19 transistors, 
12 diodes, 2 varistors 
FM 88 -108 MHz 
FM Stereo Multiplex 
AM 535 -1635 kHz 
Internal AM and 
external FM 
50- 17,000 Hz 
21 watts rms per 
channel (8 watts 
music power) 
Ceramic phono 

22 transistors, 
12 diodes 
FM 88 -108 miz 
FM Stereo Multiplex 
AM 535 -1605 kHz 
Internal AM and 
external FM 
35-20,000 Hz 
4 watts rms per 
channel (18 watts 
music power) 
Magnetic /Ceramic 
phono and aux. 

4 -8 ohm 8 ohm 
Power on /off, Volume, On /off, Volume, bass, 
tone, balance, tuning, treble, balance, 
AFC. Stereo indicator tuning, AFC. 

Stereo indicator 
AM, FM, FM Stereo, 
Ceramic, Magnetic. 
Aux. 
161" o 91" v 3)" 

AM, FM, FM Stereo, 
Phono (Stereo 
indicator light) 
15 "x 81s "x35" 

29 Gns. 
Carr. & Ins. 10 /- 

42 Gns. 
Carr. & Ins. 10 /- 

E.M.I. 13 x 8in. 
HI -FI SPEAKERS 

Fitted two Olin tweeters and 
crossover network. Impedance 
8 or 15 ohm. Handling capa- 
city 10W. Brand new. 

69/6F.&P7/6 

HI -FI STEREO 
HEADPHONES 
Designed to the highest 
possible standard. Fitted 
hi-in speaker omits with 
soft padded car muffs. 
Adjustable headband. 
8 ohms impedance. Com- 
plete with Eft lead and 
stereo jack plug. 

49/6 p_s 
P. 

STEREO STETHOSCOPE SET Low imp. 25/ -F. & P. 2/-. 

MONO STETHOSCOPE SET Low imp- 10/8 P. & P. 2h 

VERITAS V -149 MIXER 
Battery operated 4- channel audio mixer providing four 
separate inputs. Size 6 x 3 x tin. suitable for crystal micro- 
phone low impedance micro- 
phone, with transformer, 
radio, tape, etc. Max. input 
1.5v. Max. output 25v. Gain 
6 dB. Standard jack plug 
socket inputs, phonoplugs 
output. Attractive teak 
wood grain finish case. 

MODEL 56/6 MODEL 69/6 P. & P. 2/6. 

POCKET SIZE MULTI- TESTER With wide 
angle, jewelled meter movement, ceramic 
long -life, low -loss switching, tough impact 
resisting case. Sensitivity 20,000 ohms/ 
volt D.C. 10,000 ohms /volt A.C. 
19 Ranges: 0- 5 -25 -50 -250- 500.2500 volts 
DC. 0.10 -50.100- 500 -1000 volts AC. 
050µA -2.5 mÁ-250 mA DC. 0.6000 ohms - 
6 megohms, l01.t µf -0.001 mf d-1 mfd. 
-20 to +22dB. Complete battery, test 
lead and £4 196 P. & P. 

. . instructions. 3/6. 

" VERITONE" RECORDING TAPE 
SPECIALLY MANÚFACTURED IN U.S.A. FROM EXTRA STRONG 
PRE -STRETCHED MATERIAL. THE QUALITY IS UNEQUALLED. 
TENSILISED to ensure the most permanent base. Highly resistant to break- 
age, moisture, heat, cold or humidity. High polished splice free finish. Smooth 
output throughout the entire audio range. Double wrapped -attractively boxed. 

LP8 3' 250' P.V.C. 5/6 LP6 5$" 1200' P.V.C. 12/6 
TT8 3' 450' POLYESTER 7/6 DT6 5¢' 1800' POLYESTER 22/8 
DT8 50' 600' POLYESTER 11/6 TT8 51' 2400' POLYESTER 37/8 
SP5 5" 800' P.V.C. 8/6 SP7 7" 1200' P.V.C. 12/8 
LP5 5" 900' P.V.C. 10/- LP7 7' 1800' P.V.C. 15/- 
DT5 5" 1200' POLYESTER 15/- DT7 7° 2400' POLYESTER 25/- 
TAPE SPOOLS 3' 1/ -, 5', sr, 7" 1/9, TT7 7' 3600' POLYESTER 50/- 
Post and Packing 3" 1 / -, 5', 51 ", 1/6, 7" 2/ -. (3 reels and over Post Free). 

TELETON SAQ203E STEREO AMPLIFIER 

A small but powerful amplifier designed for etereo hi -fi 
reproduction. 10 watts per channel music power. Inputs 
for Gram (Magnetic and Crystal), Tuner and Auxiliary. 
Tape Record output. Controls: Volume, Balance, Base, 
Treble, Stereo /Mono elide switch. Stereo headphone 
socket. Attractive oiled walnut cabinet with brushed 
aluminium front panel. List Price £28.7.0 

PRICE 22 Gns. 0/- P. 

PREMIER STEREO SYSTEM " FOUR " 
Teleton SAQ203E Amplifier (as 

above) .. .. .. £23.2.0 
Garrard SP25 .. .. .. £11.19.6 
Shure M3D £6.19.6 
Teak base and cover . £5.10.0 
Pair of Hi -Fi Enclosures fitted 

E.M.I. Speakers £26.5.0 

Total cost if purchased separ- 
ately .. .. .. .. £73.16.0 
PREMIER 65 Gns. 35/- 

Carr. 
PRICE 

SPECIAL OFFER! 
GARRARD SP25 MK II 

SINGLE RECORD 
PLAYER FITTED 

AUDIO TECHNICA 
AT66 MAGNETIC 

STEREO CARTRIDGE 
COMPLETE IN TEAK 
PLINTH WITH RIGID 
PERSPEX COVER. 

Total list price over £24. 
PREMIER PRICE 

18 Gns. 
P. & P. 10/-. 

TAPE CASSETTES 
C60 (min.) 7/6 217r 

C90 (nu) 12 /6áé 
C 120 (m2n.) 17/6 51 /` 
P. & P. 1 / -. 

Al cassettes can be supplied with library cases 
at 6d. extra each 

PRIM V , RADIO I 

1-f-OXFORTOTTENHAM COURT 

10& 23, TOTTENHAM COURT ROAD, LONDON, W.1 TEL: 01 -636 345112639 
HEAD OFFICE & MAIL ORDER DEPT. 23,TOTTENHAM CT. RD. TEL:01 -636 3451 I ° °MINIÓN I 
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BI -PAK WAREHOUSE CLEARANCE 
Over 1 Million Semiconductors must be sold. 

Order any or all of these Bargain "SALE" PANS listed belo 

UNSOBTEDIUNTESTED /UNCODED /UNBEATABLE VALUE 

Order 
No. 

SA1 
SA2 
SA3 
SA4 
SA5 
SA6 
SA7 
SAS 
SA9 

SBi. 
2.132 

SB3 
SB4 
SB5 

Price per 
Qty. Description PAK 
150 Germ. Trans PNP Mixed lots .. .. .. 10/- 
200 Germ. Sil. Alloy Trans. PEP . .. .. 10/- 
100 Germ. A.F. Trans. 300mW PEP .. .. 101- 
200 Sil. Alloy Low gain switching Trans. PNP .. 10/- 
100 Sil. planer plastic trans PEP .. .. .. 10 /- 
100 Sil. plastic planer trans. NPN .. 10 /- 
100 Sil. planar Trans. TO5 plastic PNP 800mal .. 20/- 
100 Sil. planar trans. TO18 plastic NPN 500mW 20/- 
100 Sil. planar trans. plastic NUN med. & high gain 20/- 

DIODES 

200 Germ. Diodes Gen. P. . . 

200 Germ. Gold Bonded 
200 Sil. Switching Diodes 50mA 
200 Sil. Gen.P. Diodes 200mA 
300 Sil and Germ. Mixed Diodes 

The following are all new and Fully Tested Transistor Packs. 

STI 50 
ST2 40 
ST3 40 
ST4 30 

ST5 30 
ST6 40 
ST7 40 
ST8 40 
ST9 30 
ST10 30 
ST11 25 
ST12 2.5 

ST13 25 
ST14 40 

PNP Trans Mixed all coded Germ. 
NUN Germ. To -5 2G339 Egvt. 2N1302, AC127 
PNP Germ. AF. 2G371B, 0071 - -75 type .. 
PNP Germ. VHF- 2G407L- AF117- OC170 

uncoded .. .. 

PNP Metal Alloy VHF 800m /cs Trans... . . 

PNP /NPN Assorted Trans all coded . . 

D1374 RF Trans Qqvt. ASY52, 0044/45 . . 

2N706 NPN Switching Sil. Trans. .. .. 
2N708 NPN Oil. Trans. .. .. .. .. 
BSY28 NPN Sil. Trans .. .. .. .. 
2N3703 PNP Sil. Trans. . .. .. 
TI548- 2N2368 NPN 400m/es . .. 
SE/2N3646 NPN TO -18 plastic 350m /cs . 

203010 Sil. Alloy Trans PNP TO5 .. . . 

10/- 
10/- 
10/- 
10/- 
10/- 

20/- 
20/ 
20/. 

20/- 
20/- 
20/- 
20/- 
20/- 
20/- 
20/- 
20/- 
20/- 
20/- 
20/ 

When ordering please mention PAK Order No. in all cases. Clubs, 
schools and other organisations requiring larger quantities (1000 min.) 
may submit their offers not later than 1st Feb. 1971. 

SUPER PAKS " EM CON CTORSED 
Unequalled Value and Quality 
Satisfaction GUARANTEED in Every Pak, or money back. 
Pak No. 
Ui 120 Glass Sub -min. General Purpose Germanium Diodes .. 
U2 
U3 
U4 
U5 
U6 
U7 
US 
U9 
Ull 

60 Mixed Germanium Transistors AF /RF 
75 Germanium Gold Bonded Diodes elm. OAS. 0A47 
40 Germanium Transistors like 0081, AC128 
60 200mA Sub -min. Sil. Diodes 
30 Silicon Planar Transistors NPN sim. BSY95A, 2N706 
16 Silicon Rectifiers Top -Hat 750mA up to 1,000V 
50 Sil. Planar Diodes 250mA OA/200/202 
20 Mixed Volts 1 watt Zener Diodes 
30 PNP Silicon Planar Transistors TO -5 sim. 2N1132 

10 /- 
10/- 
10/- 
10/- 
10/- 
10/- 
10/- 
10/- 
10/- 
10/- 

1113 30 PNP -NPN Sil. Transistors 00200 & 25104 10 /- 
U14 150 Mixed Silicon and Germanium Diodes 10 /- 
115 25 NPN Silicon Planar Transistors TO -5 sim. 2N697 10/- 
U16 10 3 -amp Silicon Rectifiers Stud Type up to 1,000 PIV 10/- 
U17 30 Germanium PNP AF Transistors TO -5 like ACY17.22 10/- 
178 8 6 -Amp Silicon Rectifiers BYZ13 Type up to 600 PIV 10 /- 
U19 25 Silicon NPN Transistors like BC108 10 /- 
U20 12 1 -5 amp Silicon Rectifiers Top -Hat up to 1,000 PIV 10 /- 
U21 30 AF Germanium alloy Transistors 2G300 Ser. & 0071 10 /- 
U23 30 Madt's like MAT Series PNP Transistors 10/ 
1324 20 Germanium 1 -amp Rectifiers GJM up to 300 PIV 10/- 
U25 25 300Mc /s NPN Silicon Transistors 2N708, BSY27 10/- 
U26 30 Fast Switching Silicon Diodes like 1N914 Micro -min. .. 10 /- 
U28 Experimenters' Assortment of Integrated Circuits, un- 

tested. Gates, Flip -Flops, Registers, etc., 8 Assorted Pieces 20/- 
U20 10 1 -amp SCR's TO -5 can up to 600 PIV CR81/25- 600.... 20/- 
U31 20 Sil. Planar NPN trans. low noise Amp 2N3707 10 /- 
U32 25 Zener diodes 400mW DO7 case mixed Volts, 3 -18 10/- 
U33 15 Plastic case 1 amp Silicon Rectifiers 1N4000 series 10/- 
U34 30 Sil. PNP alloy trans. TO -S BCY26, 20302/4 .. 
135 25 Sil. Planar trans. PNP TO -18 2N2906 10/- 
1136 25 Sil. Planar NPN trans. TO -5 BFY 50/51/52 10/ - 
1137 30 Sil. alloy trans. SO -2 PNP, 00200 20322 10/- 
U38 20 Fast Switching Sil. trans. NPN. 400 Mc /s Ks 2011 10/- 
U39 30 RF Germ. PNP trans. 2N1303/5 TO -5 10/- 
U40 10 Dual trans. 6 lead TO -5 2N2060 10/- 
U41 25 RF Germ. trans. TO-1 0045 NKT72 10/- 
U42 10 VHF Germ. PEP trans. TO -1 NKT667 AF117 10/- 

UNiJUPICTiON 
UT46. Egvt. 2N2646 
Egvt. TIS43. BEN3000 

5/6 EACH 
25-99 5/- 100 UP 4/- 

NPN Silicon PLANAR 
BCI07/8/9, 2/- each 50- 
99, 1 /10 100 up, 1/8 each, 
1,000 off, 1/6 each. Fully 
tested and coded TO -18 
case. 

120VCB NIXIE DRI- 
VER TRANSISTOR. 
Sim. BSX21 & C407, 
2N1893 FULLY TESTED 
AND CODED ND120, 

1 -24, 3/6 each. TO -5 
NPN 25 up 3/- each. 

AD161 NPN 
AD162 PNP 
OUR LOWEST PRICE 
OF 12/6 PER PAIR. 

2N3055 115 WATT SIL. 
POWER. NPN. 

OUR PRICE 12/6 EACH 

FET'S 
2N 3819 8i- 
2N 38- 
MPF106 2BÌ6 

PRINTED CIRCUITS 
EX- COMPUTER 
Packed with semicon- 
ductors and components. 
10 boards give a guaran- 
teed 30 trans. and 30 
diodes. Our price 10 
boards 101- plus 2/- p. &p. 

FULL. RANGE OF 
ZENER DIODES 
VOLTAGE RANGE 2- 
33V. 400mV (DO -7 Case) 
2/6 ea. I.5W (Top -Hat) 
3/6 ea. 10 W. (SO -10 
Stud) 5/- ea. All fully 
tested 55/. to I. and 
marked. State voltage 
required. 

Code Nos. mentioned above are given as a guide to the type of 
device in the Pak. The devices themselves are normally unmarked. 

LOW COST I.C's 

BI -PAK Semiconductors now offer you the largest and most 
popular range of I.C's available at these EXCLUSIVE LOW 
PRICES. TTL Digital 74N Series fully coded. brand new. 
Dual in -line plastic 14 and 16 pin packages. 

BI-PAK 
Order No. 

BP00 7400E 

BP01 7401N 

BP04 7404N 
BP10 7410N 

BP20 7420N 

BP30 7430E 
BP40 7440N 

BP41 7441AN 

BP42 7442N 

BP50 7450E 

BP53 7453E 

BP60 7460N 

BP70 7470N 

BP72 7472N 

BP73 7473N 

BP74 7474E 
BP75 7475N 

BP76 7476N 

BP83 7483E 

BP90 7490E 
BP92 7492N 

BP93 7493N 

BP94 7494E 

BP9S 7495N 

BP96 7496N 

81M -TYPE. Description 

Quad 2 -Input NAND GATE .. 
Quad 2 -Input NAND Gate --OPEN 

COLLECTOR .. .. 

HEX INVERTER .. .. 
Triple 3 -Input NAND G,ITE 

Dual 4-Input NAND GATE 

Single 8 -Input NAND GATE 

Dual 4 -Input BUFFER GATE .. 
BCD to decimal decoder and NIT 

BCD to decimal decode (TTL 0, /1) .. 
Dual 2 -Input AND /OR /NOT GATE 

-expandable .. .. .. 
Expandable 4 -wide 2 input and -or- 

Dual 4- Input -expandable .. .. 
Single JK Flip- flop -edge triggered 

Single Master Slave JK Flip -flop .. 
Dual Master Slave JK Flip -flop .. 
Dual 'D 

Quad Bistable Latch .. .. 
Dual Master Slave Flip-flop with 
preset and clear .. .. .. 

Four Bit Binary Adder .. .. 
BCD Decade Counter .. .. 
Divide by 12 4 Bit binary counter .. 
Divide by 16 4 Bit binary counter.. 
Dual Entry 4 Bit Shift Register 

4 Bit Up -Down Shift Register -. 

5 Bit shift register .. .. 

Price and sty. prices 
1 -24 25 -99 100 up 

6/6 5/6 4/6 

6/6 5/6 4/8 

6/6 6/6 4/6 

0/6 6/6 4/8 

8ï6 5/6 4/6 

6/6 5/6 4/6 

8/6 5/8 4/6 

22/6 20/- 17/6 

22/6 20/- 17/6 

6/6 516 4/6 

8/6 5/6 4/8 

0/8 5/6 4/6 

0/- 8/- 7/- 
9/- 81- 71- 

10/- 0o- - 8/8 

10 /- 9ï- 8/8 

Ili 10!- 9/8 

11/ -- 101- 9/6 

28/- 22/8 20/- 
22/6 20/- 17/6 

22/6 20/- 17/6 

22/6 20f- 17/6 

22/6 20/- 17/6 

22/6 20f- 17/6 

24/-- 21/- 18 /6 

Data is available for the above Series of Integrated circuits in booklet form. price 2/6 

W 
o 

114 

IY 
LL 

NEW LOW PRICED TESTED S.C.R's. 
I A 3 A 7 A 16A 30A 

(TO -5 (TO -66 (TO -48 (TO -48 
case) case) case) case) 

PIV each each each each PIV each 
50 4/6 5I- 9/6 10/6 25 20/- 

100 5/- 6/6 10/6 12 /6 50 23/- 
200 7f- 7/6 11/6 15/- 100 28/- 
400 8/6 9/6 13/6 18/6 200 32/- 
600 10/6 11/6 15/6 25/- 400 35/- 
800 12/6 14/- 18 /- 30/- 800 80/ 

DUAL -IN -LINE LOW PROFILE 
SOCKETS. 14 AND 16 Lead Sockets for 
use with Dual -in -Line Integrated Circuits. 

Price each 
Order No. 1 -24 25 -99 100 up 
TS014 14 pin type 7/6 6/- 5/3 
TS016 16 pin type IOf- 8/6 7/9 

SIL. RECTS. TESTED 
PIV 75Orr,A 3A IOA 30A 

50 
100 
200 
300 
400 
500 
600 
800 

1000 
1200 

If- 
1/3 
I/O 
2/3 
2/6 
If- 
3/3 
3/6 
5/- 
6/6 

2/9 
3/3 
4/_ 
4/6 
5/6 
6/- 
6/9 
7/6 
9/3 

11 /6 

4/3 
4/6 
4/9 
6/6 
7/6 
8/6 
9/- 

11 /- 
12/6 
15f- 

9/6 
15/- 
20/- 
22/- 
25/- 
30/- 
37/- 
40)- 
50/- 

TRIACS 
VBOM 2A 6A IOA 

1 

(TO-1) 
0 14/- 

(TO56) (T202-668) 

200 17/6 20/- 28/- 
400 20/- 25/- 35/- 
V BOM= Blockingvoltage 

in either directi on.' 

BRAND NEW. F r LL TO_ MANUFACTURERS' 'rice each 
SPECIFICATION 1 -24 25 -99 100 up 

BP709 Operational Amplifier, dual -incline 14 pin pack- 
age = SN72709 and similar to 211C709 and ZLD709C 10/6 9/- 8/- 

This is a high performance operational amplifier with high impedance differential 
inputs and low impedance output. 

TTL. INTEGRATED CIRCUITS 
Manufacturers' "Fall outs" -out of spec. devices including functional units and part 
functional but classed as out of spec. from the manufacturers very ridged specifications. 
Ideal for learning about I.C's and experimental work, on testing some will be found 
perfect. 
PAK No. PAK No. PAK No. 
UICOO =5 x 7400E ..10 /- CIC42 -5 to 7442N ..10/- UIC80=5x7480N..10/- 
UI001 -6 x 7401E ..10/- UIC50 =5 x 7450N ..10/ -- 1.31082 =5 x 7482N ..10/ -- 
ITICO2= 5 x 7402N ..10/- Ú051 =5 x 7451N ..10/- UIC83=5x7483N..10/- 
UIC03=5x7403N ..10/- UIC60 =5 x 7460 .10 /- UIC86= 5x 7486N..10/- 
131C04 =5 x 7404N ..10/- UIC70 =5 x 7470N ..10/- UIC90 =S x 7490N -10/- 

x 7405E ..10f- UIC72 =5 x 7472N ..10/- 11I092=5=7492E..10/- 
UICIO- 5 x 7410N ..10/- UIC73 =5 x 7473N ..10 /- 131093 =5 x 7493N ..10) -- 
ÚK20 -5 x 7420N ..10f- UIC74 =5 x 7474N ..10/- UIC94 =5 x 7494N ..10 / -- 
UIC40 -5 x 7440N . .10/- 1K75 =5 x 7475E ..10 /- UIC95 -5 to 7495E . 10/- 
LTIC41 =5 to 7441AN ..10f- UIC76 -5 x 7476N ..10/- 171C96 =5 x 7496E..10/- 

UICX1 =20 x asst'd 74's ..30 /- 
Packs cannot be split but 20 assorted pieces (our mix) is available as PAK UICX1. 
Every PAK carries our BI -PAK Satisfaction or money balk GUARANTEE. 

RTL. FAIRCHILD (U.S.A.) I.C's 
RTL Micrologic Circuits Qip. prices each 
Epoxy case To -5 temp range 15 °C to S5 °C. 1 -11 12 -24 25 -99 
µL 900 Buffer.. .. 8/- 7/- 6/6 
µL 914 Dual two -input GATE -. .. .. 8/- 7/- 6/6 
µL 923 J -K Flip-flop .. .. .. .. 10/6 101- 9/6 
Full data and circuits for ICS in Booklet form price 1/6 each. 
6iA703E Linear RF -IF AMPLIFIER .. .. 11/- 10/- 9/- 8/8 
PLASTIC CASE To -5 6 lead up to 100 mecs. 

Please send all orders direct to our warehouse and despatch department. 

100 + 
5/6 
5/6 
9/- 

BI -PAK SEMICONDUCTORS 
P.O. BOX 6, WARE, HERTS. 

Postage and packing add 1f -. Overseas add extra for Airmail. Minimum order 
10 / -. Cash with order please. 
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practically 

byHENRV 
E 

LECTRONICS is notorious 
for spawning strange words 
and oddly evocative phrases. 

Just look at the computer langu- 
ages -JOSS, ALGOL, FORTRAN, 
COBOL, even POP -2. 

They all mean something: each 
new word comprises the initials 
of a descriptive sentence. We are 
used to the technique: every 
village committee practises it, 
twisting the meaning of the Old 
Folks Fellowship Annual Love -in 
to a more innocuous abbreviation. 
You don't think the draughtsmen 
hit upon DATA by accident, do 
you? They could so easily have 
called themselves the Draughts - 
mens' Association of Fitting Tech- 
nicians. 

The lads from Which normally 
cut little ice with Henry. But 
those long- haired boffins from 
Loughborough College have now 
collaborated with the Consumer 
Association and have come up 
with ICE -a fashion- making force 
to be reckoned with. 

The aim of the Institute of 
Consumer Ergonomics, I am told, 
is to ensure the handles of our 
pots and the knobs of our appli- 
ances are in the right place when 
we buy newly designed equipment. 

They could well expend some 
effort in the radio and audio field. 
(I hesitate to mention Television, 
now that our sister -mag has gone 
all hoity -toity.) 

In radio and audio design, ergo- 

I 
LI,\ 

To ensure pot handles are in the right places, 

nomics, though given lip service, 
is not a strong point. Itsy -bitsy 
edge controls come to mind. 
Partially recessed in shrunk 
plastic, they invite an unwary 
thumb to "Press -not turn." And 
tuning dials ride askew, rocking 
as they rotate. Where corded, they 
often have such backlash as to 
threaten a wrist fracture when we 
do a rapid "CQ ". 

Tiny knobs look glitteringly 
attractive. But when we grasp 
them, the fingers slip fruitlessly, 
like wet hands clutching for soap. 
A determined attempt simply 
sends the set skidding away like 
Charlie Chaplin's bowler. These 
knobs are a result of designing 
for style- nothing to do with 
ergonomics. 

ICE have a long way to go 
if they want to make audio gear 
look as good as it sometimes 
sounds. Take the current trend; 
all black with silver trim and 
brushed aluminium "satin" finish. 
These opulent panels attract. But 
after a short spell of service the 
satin dulls, the gleam diminishes, 
the trim black lettering becomes 
a smear beneath one's fingers. 

In the audio world we meet 
some of those abbreviations that 
keep copywriters bouncing with 
glee. Only the other day we came 
across an amplifier that boasted 
a SEPPOTL circuit. Feverishly, we 
searched the Mullard Bulletins, 
scanned the Sasco News, perused 
ITT Standard, even Practical 
Electronics (no knowing what 
Fred may get up to) but failed 
to find any mention of this new 
device. We were not deterred: 
remember the Nuvisor? We plied 
our friends in the trade, and 
received only the usual knowing 
grins that denote an interested 
ignorance. The cost of the stamps 
prevented a direct enquiry from 
Japan. 

Henry remembers a colleague 
bustling a flimsy loudspeaker to 
the spare room for a new tweeter. 
"Fifteen watts," he muttered. 
"That's WFT rating." 

No. 76 

Demotic 
for 

What? 
,,,;.. 

A determined attempt sends the set 
skidding. 

We knew about RMS -but, of 
course -of IHF, Peak IHF and 
all the twists of Music Power, but 
WFT was a new one. Why should 
Messrs Blank use that particular 
rating, we enquired. He snorted: 
"Don't they always? I've never 
known a bigger bunch of Wishful 
Thinkers." 

Abbreviations are O.K., just so 
long as we all talk the same 
language. According to the British 
Association, there are 88 ways 
in our dialect of saying "left - 
handed." In the radio trade, we 
get used to LH. We use it as we 
use the red plug for the right 
channel, and the copper wire for 
earth. 

Except that the plugs supplied 
will be blue and yellow, or both 
grey, and the twin cable will be 
twin copper, good for guessers. 
There was some hope that deci- 
malisation would improve all this, 
but by the time we have sorted 
out our dodecacahedral from our 
equilateral curved heptagon coins, 
we haven't the energy to spare. 

As for the chap who, with no 
foreknowledge, has to work out 
those audio symbols- Heaven help 
him. A gramophone pickup sign 
is simple: it even begins to look 
like an old- fashioned playing head 
(which is more than some modern 
ones do). That dinky aerial symbol 
is pretty meaningful. But when 
we get inverted top hats, buckets 
on their sides and pairs of wavy 
lines, even, bless us, a lightning 
flash, we hardly know which 
button to press. 

If in difficulty, call HELP. That 
is, Henry's Enquiry Liaison Panel. 
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- TUNERS AND AMPLIFIERS 
E By John Earl 

Published by Fountain Press Ltd., 
46 -47 Chancery Lane, London W.C.2. 

E 187 pages, 8f x 51 inches. Hard covers - Price 42s. 

HAIL and welcome to the first of a new series 
of books on radio, television, audio and allied 
subjects. This venture by Fountain Press 

deserves success, if only for the meticulous way the 
series has been planned and the care with which 
preparation and layout have been made. 

The project sounds simple enough -commission 
a top author in each branch of the subject and let 
him loose within a set format; edit his work and 
embellish it with tasteful illustration, then sit back 
and wait for the sales. We all know that it is never 
so simple, and if Mr. Earl's book reads effortlessly 
we may be sure it is the result of great diligence and 
not a little expertise. 

It is certainly comprehensive. The field of ampli- 
fiers and tuners has grown apace in recent times; 
new devices have come along; new techniques 
flourish; we are even blessed with new basic ma- 
terials. Mr. Earl has performed a much -needed ser- 
vice for the technician and the enthusiast in collating, 
summarising, discussing and in many cases explain- 
ing in admirable detail the modern tuner and 
amplifier. 

He states his aims at the outset, to have 
`maximum appeal not only to the user of high 
quality audio equipment but also to the person who 
is about to start out on the hi -fl adventure.' The 
subtle technicalities do not bog us down, there are, 
as Mr. Earl says, a number of books that fill this 
role. In eight chapters, he roves the difficult country 
of semiconductors in modern equipment, the ups and 
downs of tuner circuitry, the controversial ground of 
amplifiers, with many practical examples, touches 
upon aerials, systems, the addition of a cartridge, 
power supplies, headphone and speaker matching 
and has even found space to add an excellent chapter 
on specifications. 

The writing is concise, the illustrations well chosen 
and clear and the information throughout as up -to- 
date as a new -minted coin, Reading through this 
book, we come up against the very personal approach 
quite unexpectedly and if it teaches us to rethink, 
so much the better. Take for example Mr. Earl's 
remarks on `Dynamic Range' in Chapter Four: 
exploding the wattage myth he comments, `To repro- 
duce 70 acoustic watts in full -force from a pair of 
speakers of 5% efficiency would require 350 electric 
watts in each channel ... without distortion.' There 
are watts and watts, and it is not said often enough! 

This is not specifically a `hi -fi' book. It caters for 
the chap who can only afford mid -fi equipment as 
well as the true audiophile. It is, in fact, one of 
the few books I have read which could help to 
turn the one into the other. It earns a welcome 
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Books reviewed on this 
page are normally obtain- 
able through any retail book- 
shop. In this instance, the 
information printed in heavy 
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place on my bookshelf, from where I know it is going 
to be withdrawn many times for some reference or 
other to be checked. I shall probably be thankful for 
the index, which covers well over four pages. I 
shall certanly be grateful for Mr. Earl's easy style 
and look forward to seeing later contributions by 
him in what promises to be a useful and entertaining 
series of technical books.-AWH. 

TAPE RECORDER SERVICING GUIDE 
E. By Robert G. Middleton 
E Published by Foulsham -Sams 

96 pages, 11 x 88in. Price 35s. 

IHAVE only one serious quibble about this 
book: its size. Large of page and thin of stature, 
it is more suitable for the coffee table than the 

bookshelf, and books laid on tables in my workshop 
tend to be used as wedges and props. 

Mr. Middleton's latest work -the latest of many, 
for RGM is the American equivalent of our own 
Gordon J. King -is worthy of more than a casual 
dismissal. He has managed to compress a wide field 
of specialised service work into seven chapters, of 
which all but the first are strictly practical and to 
the point. 

This first chapter lays the ground quite efficiently, 
describing the general principles of tape recording, 
with much emphasis on basic magnetism, the theory 
of bias and mechanical drive systems. For the reader 
unacquainted with tape recording, this chapter is 
necessary, for the more experienced audiophile it 
nevertheless offers an interesting and quite personal 
review of the subject. 

After this we have the tape recorder described in 
detail by first dealing with maintenance and testing, 
then adjustments and minor repairs, and finally, in 
chapters 4 and 5, the troubles that can beset the 
machine's transport and recording circuitry. After 
this, chapters on relay troubles and those that can 
present problems with associated equipment under- 
line the points and fill in a few of the gaps. But 
it is the heart of this book that is the vital part for 
the student of recording. 

I would have liked more definite examples of 
recording equipment : nowhere is apparatus named; 
and yet valuable space is wasted on parts lists, com- 
plete with computer programme parts numbers. 
Some of the circuitry could have been brought 
nearer the present day, also, for this is a copyright 
1970 work, and not a rewrite polished up for the 
benefit of we poor Limeys. 

For those who have trouble wrestling with decibels 
allow me to commend the section on microphones, 
where one of the neatest explanations of relative 
levels, standard values and the importance of similar 
load values that I have ever seen is most admirably 
expressed. As, for that matter, is the whole book, 
making interesting and informative reading that 
is thoroughly recommended.-HWH. 
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KtPRACTICAL! 
VISUAL! 
EXCITING! 

a new 4 -way method of mastering 

ELECTRONICS 
by doing - and - seeing .. . 

OWN and 
HANDLE a 

complete range of present - 
day ELECTRONIC PARTS 

and COMPONENTS 

2 BUILD 
and USE 

a modern and profes- 
sional CATHODE RAY 
OSCILLOSCOPE 

3 READ and 
DRAW and 

UNDERSTAND 
CIRCUIT DIAGRAMS 

4 CARRY OUT OVER 40 EXPERIMENTS ON BASIC ELECTRONIC 

CIRCUITS AND SEE HOW THEY WORK ... INCLUDING .. . 

VALVE EXPERIMENTS 
TRANSISTOR EXPERIMENTS 
AMPLIFIERS 
OSCILLATORS 
SIGNAL TRACER 

PHOTO ELECTRIC CIRCUIT 
COMPUTER CIRCUIT 
BASIC RADIO RECEIVER 
ELECTRONIC SWITCH 
SIMPLE TRANSMITTER 

A.C. EXPERIMENTS 
D.C. EXPERIMENTS 
SIMPLE COUNTER 
TIME DELAY CIRCUIT 
SERVICING PROCEDURES 

This new style course will enable anyone to really understand electronics by a modern, practical and visual method - 
no maths, and a minimum of theory-no previous knowledge required. It will also enable anyone to understand how 

to test, service and maintain all types of Electronic equipment, Radio and TV receivers, etc. 

FREE 
POST fo NOW "- 
BROCHURE I 

or write if you prefer not to cut page I 
L 1- 

To: BRITISH NATIONAL RADIO SCHOOL, READING, BERKS. Please 
send your free Brochure, without obligation, to: we do not employ representatives 

NAME 

ADDRESS 

BLOCK CAPS 

PLEASE P.w:: 
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2 +kW FAN HEATER 
sorC Three position switching to 

suit changes in the weather. 
Switch up for full heater (21 
kW), switch down for half 
heat (14kW), switch central 
blows cold for summer cooling 
-adjustable thermostat acts 
as auto control and safety cut- 
out. Complete kit £3.15.0 
Post and ins. 7/6. 

12 VOLT BATTERY CHARGER 
Made in Japan, this is very small and neat. 
Regular use will keep your car battery in good 
trip throughout the winter. Silly price, 25/- 
plus 4/6 postage and insurance. 

QUICK CUPPA 
Mini Immersion Heater, 350w. 
200/240v. Boils full cup in about 
two minutes. Use any socket or 
lamp holder. Have at bedside 
for tea, baby's food, etc. 24/8 post and 
insurance 2/9. 12v. ear model also 
available 19/8 

PLINTH AND COVER 
Suitable for most auto 
changers, teak base with 
tinted perspex cover 65/y 
plus 6/6 postage. Special set 
for Balfour auto changer 
85/- plus 6/6. 

THYRISTOR LIGHT 
DIMMERS 
Will dim incandescent lighting 
up to 600 watts from full 
brilliance to out. Assembled and 
wired ready to install. 59/6. 

AUTO ELECTRIC CAR AERIAL 
With dash board control switch -fully 
extendable to 40" or fully retracted 
Suitable for 12V positive or Neg. 
earth supplied complete with 
fitting instructions and ready 
wired dash board switch £5.18.6 n 
plus 5/ - p. & p. 

COMPUTER TAPE 
2,400 ft. of the best magnetic 
tape money can buy. Made by 
E.M.I., lin. wide almost un- 
breakable and on a 101in metal 
computer spool. Users have 
claimed successful results with video as 
sound recordings. 19/6 plus 6/6 post. 
Cassette to hold spool 10/- extra. 

HORSTMANN "TIME AND SET" SWITCH 
Thile (A 15 amp Switch). Just the thing if you want to come home 

to a warm house without it costing you a fortune. You can 
delay the switch on time of your electric fires, etc., up to 
14 hours from setting time or you can use the switch to give 
a boost period of up to 3 hours. Equally suitable to control 
processing. Regular price probably around £5. Special snip 

' price 29/6, p. & ins. 4/6. 

1 HOUR MINUTE TIMER 
Made by famous Smiths company, these have a large 
clear dial, size 41 x 31, which can be set in minutes up 
to 1 hour. After preset period the bell rings. Ideal for 
processing, a memory jogger or, by adding simple lever, 
would operate micro -switch 22/6. 

THE FULL -F1 STEREO SIX 
The amplifier 

sensation of the year 
You will be amazed at the 
fullness of reproduction and at 
the added qualities your records 
or tuner will reproduce. Built 
into metal cabinet elegantly 
styled in simulated teak finished 

to blend with modero furnishings, this amplifier uses 
an 's tegrated solid state circuit with an output power of 6 watts R.M.S. split 
ove the two channels. The amplifier is ideal for use with normal pick -ups and 
tun rs, it has a double wound mains transformer and ganged volume and tone 
controls -- also switching for Mono to Stereo, tuner or pick -up. Other controls 
include "treble lift and cut ", "balance" and separate mains on /off switch. 
UNREPEATABLE PRICE is £8.19.6 plus 7/6 post and insurance. 

STANDARD WAFER SWITCHES - 

Standard Size 13 wafer-silver- plated 5 amp. 
contact, standard 5" spindle 2 ". long -with locking 

No of .F7 washer and nut. 
Poles 2 way 3 way 4 way 5 way 6 way 8 way 9 way 10 way 12 way 

II as 

1 pole 6/8 6/6 6/6 6/6 6/6 6/6 6/6 6/6 6/6 
2 poles 6/6 6/6 6/6 6/6 6/6 6/6 6/6 10/6 10 /6 
3 poles 6/8 6/6 6/6 6/6 10/6 10/6 10 /6 14/6 14/6 
4 poles 6/6 6/6 6/6 10/6 10/6 10/6 10/6 18/6 18/6 
5 poles 6/6 6/6 10/6 10 /6 14/6 14/6 14/6 22/6 22/6 
6 poles 6/6 10/6 10/6 10/6 14/6 14/6 14/6 26/6 26/6 
7 poles 10/6 10/8 10 /6 14/6 18/6 18/6 18/6 30/6 30/8 
8 poles 10/6 10/6 10/6 14/6 18/6 18/6 18/6 34/8 34/6 
9 poles 10/6 10 /6 14/6 14/6 22/6 22/6 22/6 38/6 38/6 

10 poles 10/6 10/6 14/6 18/8 22/6 22/6 22/6 42/6 42/8 
11 poles 10/8 14/6 14/6 18/6 28/8 28/6 26/6 46/6 46/6 
12 pores 10/6 14/6 14/6 18 /6 26/6 26/6 26/6 50/6 50/6 

Where postage is not stated then orders 
over £3 are post free. Below £3 add 2/9. 
Semi- conductors add 1/- post. Over £1 
post free. S.A.E. with enquiries please. 

SPARTAN Portable 
RADIO 

Long and medium wave, 
7 transistor, size 6in. x 
4in. x llin. with larger 
than usual speaker giving 
very good tone. Built -in 
ferrite aerial and tele- 
scopic aerial for distant 
stations. A real bargain 
complete with leather case, carry sling, earplug 
and case. 03.15.0. plus 2/- post and ins. 

MULTI -SPEED MOTOR 
Replacement in many well 
known food mixers. Six speeds 
are available. 500, 850 and 1100 
r.p.m. from either or both of the 
nylon sockets (Where the beaters 
of the food mixers normally go) 
and 8,000, 12,000 and 15,000 
r.p.m. (ideal polishing speeds) from the main drive 
shaft. Very powerful and useful motor size appox. 
lin. diameter, 5in, long. Price 17/6 plus 4/6 p. & 
ins. 

MAINS OPERATED CONTACTOR 
220/240v. 50 cycle solenoid 
with laminated core so very 
silent in operation. Closes 4 
circuits each rated at 10 amps. 
Extremely well made by a 
German Electrical Company. 
Overall size 21 x 2 x Sin. 
19/6 each. 

DOUBLE ENDED MAINS MOTOR 
On feet with holes for screw - 
down fixing. To drive models, 
oven, blower heater, etc. 10/- 
each, plus 3/6 post and 
insurance, 6 or more post 
free. 

0.005mFd TUNING 
CONDENSER 
Proved design, ideal for straight or 
reflex circuits 2/6 each, 24/- doz. 

ELECTRONICS (CROYDON) LTD 
Dept PW 266 London Road, Croydon CRO -2TH 

Also 102/3 Tamworth Road. Croydon 

MW /LW TRANSISTOR RADIO 
Complete set of parts for this MW /LW 
Transistor Radio. Originally sold by world - 
famous company as a set for more than £17. 
Coverage 192 -555m + 1070-1870m. 41" 
loudspeaker. Transistors 3 a AF117, OC81D 
+ l 0081. Also works off car -aerial. Full 
instruction book 2/6, free with parts. State 
preference red, blue or tan and give alterna- 
tive. Requires PP7 battery, price 4/6 extra. 
All parts 86.17.6 t 4/6 post or 610.10.0 
fully built + 4/6 post. 
A few left of Super Six Kit (see previous 
issues) at £4.5.0 1+ 4/6 post). 
0 volt 6 transistor superhet using 3HF ÁA17 
in RF and IF stages powered by a two stage 
AF amplifier using OC81D. 2 a 0081. 
Output approx. 500MW. 

STEREO AMPLIFIER type HV- 2 x 3 Watts 
Fully built. On off sep. vol. and tone each channel 12 
z 44 z fin. high. EZ80. 2 x ECL86; for 3 ohm 
speakers, double wound main trans: fixing langes 
and base plate, suitable for crystal cart, tuner etc. 
66.10.0 (8/- p. & p., 200 -250V. A.C. 
Superior version - separate base. treble & vol 
each channel with mono /stereo switch 15/. extra. 

MULLARD STEREO "DO IT YOURSELF" 
Pre -amplifier EP9001 £8.2.0. 2 amps. EP9000 82.18.0 each. Power Supply EP9002 
64.12.0. Control panel 02.10.0 or the lot for 015.10.0 post paid. Booklet 5/- (6d post) 

MONO GRAM CHASSIS 3 WATT 
3 Wave band long -med- short. Gram., 200.250V A.0 
Ferrite aerial. Chassis 13 a 7 a 5in. Dial 13 a 4in. 
Double wound mains transformer 5 valves ECH81, 
EF89,EBC81, ELM, EZ80. Prier £10.12.6. 
(7/6 P. & p.) Output trans. for 3-ohm speaker 

NEW TAPE AMPLIFIER for 4 track B.S.R. Deck T132. Mains and output Trans. 
10" x 6" a 4' overall. Beet ; ECC83, EL84. Mike and Gram Inputs. 67.5.0. (10/- p. 5 P.) 
For 3 -ohm speaker. (For 200.250V. A.C.) 

6 PUSH -BUTTON STEREOGRAM CHASSIS 
M.W.; S.W.1; S.W.2; V.H.F.; 
Gram: Stereo Gram Two 
separate channels for Stereo - 
gram with balance control. 
Also operates with two 
speakers on Radio. Chassis 
size: 15 x 7 x 64ín. high. Dial 
silver and black 15 a 3fn. 190- 
150M; 18 -51M; 60 -187M; 
VHF 86 -100 Mc /s. Valves. 
ECC85, ECH81, EF89, 2z 
ECL86, EM84 and Rect. 
Price £19.19.0 Carr. paid 
With Stereo Decoder fitted 
£7.10.0 extra. 

1;W MAINS GRAMOPHONE AMPLIFIER 
EZ80, ECL82, O.P. Transformer (3 ohm). Vol. /On -off and Tone Control. Double 
wound mains transformer. 2e x 24 a 2 1in. separate but wired to chassis, 4 x 21 x 4 :in. 
over valves 67/6 including 5in. Speaker (55/- less speaker). (Post paid.) (Two less 10 %). 

SINCLAIR AMPS & PRE -AMPS IN STOCK. 
RETURN OF POST SERVICE. 

MAINS TRANSFORMERS (200 -250V AC INPUT) 
6.3V at 24A 7/6 (2/ -) 

Postage. Postage in brackets. 
Out 250V at 50mA and 6BV at 14A. 10/- (2/6). 
22V at lA + 6.3V at 2A and 250V at 50mA 15/- (3/6). 
250V at 40mA, 24V at lA and 6.3V at 11A 12/6 (`2/6). 
250V at 50mA, 22V at lA and 6.3V at 11A 17/8 (3/6). 
90V at 20mA and 1.4V at 250 mA 10/- (2/6). 

USEFUL BOX 33" x 3ç" x 1;" with fixing bracket 2/6 (Postage 2 / -). 25/- per 
dozen post free. Metal with grey -green finish. 

NEW F.M. TUNER 
Range 87 to 107 MHz Attractively finished metal 
container with cast front escutcheon. Case size 
13ín. a 7fn. a 341n. high. Mains transformer. Metal 
Rectifier and Valves ECC85, EF89, EF80, ECC82 
as cathode follower. EM84 tuning indicator, 2 a 
AF117 and 2 diodes. A really fantastic performer. 
Price £16, tax paid and cary. paid or with Stereo 
Decoder, £24. 

GLADSTONE RADIO 66 ELMS ROAD, ALDERSHOT, Hants. 
(2 mina. from Station and Buses). FULL GUARANTEE. Aldershot 22240 
CLOSED WEDNESDAY. S.A.E. for enquiries please. 
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GOING. BAWL., 
t 

50 

Abook which was recently submitted to us for 
review was entitled "A History of The Marconi 
Company" and published by Methuen & Co. 

Ltd. The reason we felt we should mention it in the 
Going Back article and not in our normal New Books 
section is that not only is this book a history of a 
Company -it is an excellent reference to the history 
of radio. 

The first chapter entitled `The Stage is Set' des- 
cribes the conception of the use of electromagnetic 

40 13° 
20 

COLIN RICHES 
ARTHUR DOW 

Marconi and his Coherer Receiver -1896. 

Marconi and Kemp with 1901 apparatus. (Copyright Marconi 
Company.) 

waves for communication purposes and covers the 
work of pioneers like James Clerk Maxwell (1855), 
our old friend Hertz and Professor (later to be Sir) 
Oliver Lodge, who in 1894 demonstrated his improved 
`Branly' tube of iron filings in a new and important 
role -that of a detector of Hertzian waves. Lodge 
incidentally christened this device a ` coherer' be- 
cause the filings `cohered' whenever a Hertzian wave 
was applied to it by the associated circuitry. 

Chapter two, The Young Signor Marconi' tells 
how Guglielmo Marconi, born on 25th April, 1874 at 
No. 7 Via delle Asse in Bologna, came to take interest 
in Professor Righi's papers on electromagnetic radia- 
tion. It describes how the critical point in Marconi's 
life came when he was on holiday in the Italian Alps 
and he chanced to read yet another paper on the 
Hertz experiments. Out of this, the idea to use the 
waves as a means of communication was born and 
this fired his enthusiasm to the point where he cut 
short his holiday and returned to his laboratory -a 
spare room at the Villa Griffone. 

Marconi's first effort at commercial exploitation of 
his equipment was flatly turned down by the Italian 
Government and the book tells how, after a family 
conference, it was decided to send the twenty -one- 
year -old Marconi to England. This, they thought, 
would be a logical choice of country, for there were 
influential relatives living in London -the notable 
amongst these being Jameson Davis, who had 
promised all possible aid. Furthermore it was well - 
known that Great Britain was the hub of a great 
Empire and the workshop of the world possessing the 
world's biggest mercantile fleet and the mightiest 
Navy -and it was in shipping that Marconi saw his 
best chance. 

This was with good reason for, as the text states, it 
is difficult today to visualise the utter isolation which 
enshrouded a ship of the 1890's once it had lost sight 
of land. Disaster could strike -and not infrequently 
did -with no -one on shore or in nearby vessels being 
any the wiser. 

The entry of Marconi into England was marred by 
the fact that an over -zealous Customs officer investi- 
gated his apparatus with such thoroughness that it 
arrived in London broken and useless. Repairs were 
soon made however and the equipment was demon- 
strated to Jameson Davis who set about establishing 
influential contacts. 

On June 2, 1896 Marconi applied for the world's 
first patent for wireless telegraphy (Brit. Pat. No. 

869 

www.americanradiohistory.com

www.americanradiohistory.com


12,039). By this time, contact had been made with 
A. A. Campbell Swinton, an eminent electrical en- 
gineer of the day, who in turn provided Marconi with 
a letter of introduction to William H. Preece (later 
Sir William) the then Chief Engineer of the British 
Post Office. 

Further chapters go on to describe how work pro- 
gressed on Marconi's transmitters and receivers and 
the great trouble he had trying to cut red tape and 
make governments see the possibilities of wireless 
communication. The help that ships gained from 
Marconi's experiments was phenomenal and light- 
houses became far less cut -off from the rest of the 
world when equipped with Marconi apparatus, but 
it seemed that governments remained sceptical. 

The foundation of the Marconi Company is des- 
cribed. The first suggestion put forward for the name 
of the company was "Marconi's Patent Telegraphs 
Ltd. ", this was rejected by Marconi who agreed it 
should be called "The Wireless Telegraph and Signal 
Company Ltd." 

The remainder of the history of the Marconi Com- 
pany is chronicled and the uses to which wireless 
apparatus were put are described in detail with mag- 
nificent pictures and diagrams throughout. There is 
even a photograph of the W.A.A.F. servicing a World 
War 2 bomber with the Marconi T1154/R1155 trans- 
mitter /receiver clearly shown. Just a point of in- 
terest -over 80,000 of these units were manufactured! 

And so we read on through the book and come 

..., 

G a. C. 

t. !bet .t,.,, 

The letter of introduction to William H. Preece. 

The wireless cabin of the Lusitania (copyright Marconi 
Company). 
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The Poldhu aerial system erected for the transatlantic 
experiment of 1901. 

The first 2L0 at Marconi House, used for transmissions from 
1922. On the left is the rectifier. Next is the master oscillator 
with "cage- mounted" valve. Third panel contains main oscilla- 
tor with h.f circuit and speech choke. Main and sub -modulator 
with five valves are to the right. 

across such chapters as `The Passing of Guglielmo 
Marconi', `Developments in Radar', `Developments in 
TV', `Developments in Aviation and Marine Com- 
munication'. Therefore, all in all, we feel that this 
book will not only be of interest -and great interest 
at that -to the vintage radio enthusiast, but almost 
a Bible to all those who take any interest in wireless 
communication, however minute. 

For those readers who are interested, the book, 
"A History of the Marconi Company" by W. J. Baker 
is published by Methuen and costs £5. 

e I e I te +J: I e 
BOOKS WANTED 

a copy of "Outline of Wireless" by Ralph Stranger. I 
have often wondered who Ralph Stranger really was or -is. 
He is one of the best writers I have ever come across. - 
G. M. Watson, 2 Winn Court, Winn Road, Southampton, 
SO2 lUZ. 

INFORMATION REQUIRED 
.any information on the Dorian Super Screened Four. 

Valve line -up is: HL2, LP2, 21OHL, PM12M. I would also wel- 
come advice and possible source of supply of a jelly acid 
non -spillable accumulator -for, as I wish to keep the set as 
an original example, I do not propose making modifications. 
-D. Claridge, 3 Bakery Drive, Horsef air, Shrewsbury, Shrop- 
shire. 
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TRANSISTOR RADIOS 
TO BUILD YOURSELF 

Backed by after sales service 

NEW! roamer eight mk 1 
WITH VARIABLE TONE CONTROL 

7 Tunable Wavebands Medium Wave 1, Medium Wave 2, Long Wave, SW1, SW2, SW3 and Trawler Band. Built in Ferrite Rod Aerial for Medium and Long Waves. 4 section 24" retractable chrome plated Telescopic aerial for Short Waves for maximum perfor- mance. Push pull output using 600 mW transistors. Socket for ear aerial. Tape record socket. Selectivity switch. Switched earpiece socket complete with earpiece for private listen- ing. Eight transistors plus 3 diodes. Famous make 71n. x 4in. Speaker. Air spaced ganged tuning condenser. On /Off switch volume control. Wave change switch and tuning control. Attractive case in rich chestnut shade with gold blocking. Size 9 a 7 a 4in. approx. E asy to follow instruc- tions and diagrams make the Roamer Eight a pleasure to 
build. Total Building Costs 
Parts Price List and Easy Build Plans 5/- (FREE with parts). 

roamer seven mk IV 
SEVEN FULLY TUNABLE WAVE- 
BANDS -MWI, MW2, LW, SW1, 
8W2, SW3 and Trawler Band. Extra 
Medium waveband provides easier 
tuning of Radio Luxembourg, etc. 
Built in ferrite rod aerial for Medium 
and Long Waves. Retractable 4 
section 24in, chrome plated telescopic 
aerial for peak Short Wave listening. 
Socket for Car Aerial. Powerful push - 
pull output. Seven transistors and 
two diodes including Micro -Alloy 
R.F. Transistors. Famous make 
7 x 4in. P.M. speaker. Air spaced 
ganged tuning condenser. Volume /on /off 
control, wave change switches and tuning control. 
Attractive case with carrying handle. Size 9 x 7 x 4in. 
approx. Easy to follow instructions and diagrams make the 
Roamer 7 a pleasure to build. Parts price list and easy build plans 
3/- (FREE with parts). Personal Earpiece with switched socket for 
private listening, 5/- extra. 

.19.6 
Overseas P. & P. 17/- 

Total building costs 

£5.19.6 P, &P, 7/6 
Overseas P. & P. 17/- 

pocket five 
MEDIUM WAVE, LONG WAVE 
AND TRAWLER BAND PORTABLE 
WITH SPEAKER 
Attractive black and gold ease. Size 5; x 1} a 31in. 
Tunable over both Medium and Long Waves with 
extended M.W. band for easier tuning of Luxem- 
bourg, etc. 7 stages-5 transistors and 2 diodes, 
supersensitive ferrite rod aerial, fine tone moving 
coil speaker. Easy build plans and parts price list 
1/6 (FREE with parts). 

Total building costs 

44/6 P. &P 
3/6 

Overseas P. & P. 10/- 

IMPROVED MODEL! 
roamer six 
SIX WAVEBAND PORTABLE 
WITH 3in. SPEAKER 
Attractive black case with red grille and black knobs 
and dial with spun brass inserts. Size 9 + 51 + 20in 
approx. Tunable on Medium and Long Waves, two 
Short Waves, Trawler Band plus an extra M.W. 
band for easier tuning of Luxembourg, etc. Sensitive 
ferrite rod aerial and latest telescopic aerial for 
Short Waves. Improved circuit. 8 stages -6 tran- 
sistors and 2 diodes including Micro-Alloy R.F. 
Transistors, etc. Easy build plans and parts price 
list 2/- (FREE with parts). 

Total building costs 

79'6 P. & P. 
4/6 

Overseas P. & P. 13/- 

lk Callers side entrance Stylo Shoe Shop 

7t Open 10 -1, 2.30 -4.30 Mon. -Fri. 9 -12 Sat. 

P. & P. 7/6 

NEW! 
trans eight 
SIX WAVEBAND 
PORTABLE WITH 
3in. SPEAKER 
Attractive case in black with 
red grille and black knobs 
and dial with spun brass 
inserts. Size 9 x 55 a 2gin. approx. 
Tunable on Medium and Long Wav e, three 
Short Waves and Trawler Band. Sensitive ferrite rod 
aerial for M.W. and L.W. Telescopic aerial for Short Waves. 
Eight improved type transistors plus 3 diodes. Push pull output. 
Battery economiser switch for extended battery life. Ample power to drive 
a larger speaker. Parts price list and easy build plans 5/- (FREE with parts). 
Earpiece with switched socket for private listening 5/- extra. 

Total building costs O l6 
P. & P. 5/6 Q 

Overseas P. & P. 13/- 

transona five 
MEDIUM WAVE, LONG WAVE 
AND TRAWLER BAND 
PORTABLE 
WITH SPEAKER 

Attractive case with red speaker grille. Size 
64 x 44 a l,ln. 7 stage -5 transistors and 2 
diodes, ferrite rod aerial, tuning condenser, 
volume control, fine tone moving coil speaker. 
Easy build plans and parts price list 1/6 
(FREE with parts). 

Total building costs 

47/6 P. & P. 
3/9 

Overseas P. & P. 10/- 

RADIO EXCHANGE CO 
61 HIGH STREET, BEDFORD. Tel. 0234 52367 
I enclose £ please send items marked 

ROAMER EIGHT 

TRANSONIA FIVE 

POCKET FIVE 

ROAMER SEVEN 

TRANS EIGHT 

ROAMER SIX 

E 

o 
Parts price list and plans for 

Name 

Address 
i 

PW.26 ..1 
871 
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Z.30 ft Z.50 power amplifiers 
The Z.30 together with the Z.50 are both of 
advanced design using silicon epitaxial planar 
transistors to achieve unsurpassed standards 
of performance. Total harmonic distortiomis 
an incredibly low 0.02% at full output and all 
lower outputs. Whether you use the Z.30 or 
Z.50 power amplifiers in your Project 60 
system will depend on personal preference, 
but they are the same physical size and may 
be used with other units in the Project 60 
range equally well. For operating from mains, 
for the Z.30 use PZ.5 for most domestic 
requirements, or PZ.6, if you have very low 
efficiency loudspeakers. For Z.50, use the PZ.8 
described below. 

SPECIFICATIONS (Z.50 units are inter- 
changeable with Z.30s in all applications). 
Power Outputs 
Z.30 15 watts R.M.S. into 8 ohms, using 35V 20 
watts R.M.S. into 3 ohms using 30 volts. 
Z.50 40 watts R.M.S. into 3 ohms from 40 volts: 
30 watts R.M.S. into 8 ohms, using 50 volts. 
Frequency response 30 to 300,000 Hz± 1 d B 

Distortion 0.02% into 8 ohms 
Signal to noise ratio better than 70 dB unweighted 
Input sensitivity 250mV into 100 Kohms. 
For speakers from 3 to 15 ohms impedance. 
Size 32 x z ins. 

Z.50 

Z.30 

Z.30 
Built, tested and guaranteed with circuits and 
instructions manual 89/6 
Z.50 
Built, tested and guaranteed with circuits and 
instructions manual 

Stereo 60 pre amp /control unit 
Designed for the Project 60 -range but suitable for use 
with any high quality power amplifier. Again silicon 
epitaxial planar transistors are used throughout; 
achieving a really high signal -to -noise ratio and ex- 
cellent tracking between channels. Input selection 
is by means of push buttons and accurate equalisa- 
tion is provided for ail the usual inputs. 

SPECIFICATIONS 
Input sensitivities - Radio - up to 3mV.3olag. p.u. - 

3mV:correctto R.I.A.A. curve ± 1dB:20 to 25,000Hz. 
Ceramic p.u.- up to 3mV : Aux.- up to 3mV. 
Output- 250mV. 

Signal -to -noise ratio - better than 70dB. 
Channel matching- within 1dB. 
Tone controls - TREBLE +15 to -15dß at 
t 0kHz: BASS +15 to -1 5dB at 100Hz. 

Active Filter Unit 
For use between Stereo 60 unit and two Z.30s or 
Z.50s, the Active Filter Unit matches the Stereo 60 in 
styling and is as easily mounted. It is unique in that 
the cut -off frequencies are continuously variable, 
and as attenuation in the rejected band is rapid 
(12dB /octave), there is less loss of the wanted 
signal than has previously been possible. Amplitude 
and phase distortion are negligible. The Sinclair 
A.F.U. is suitable also for use with any other ampli- 
fier system. 
Two stages of filtering are incorporated - rumble 
(high pass) and scratch (low pass). Supply voltage - 
15 to 35V. Current - 3mA. H.F cut -off ( -3dB) 

Power Supply Units 
The units below are designed specially for use with 
the Project 60 system of your choice. 
Illustration shows PZ.5 power supply unit to left and 
PZ.8 (for use with Z.50s) to the right. Use PZ.5 for 
normal Z.30 assemblies and PZ.6 where a stabilised 
supply is essential. 

PZ -5 30 volts unstabilised £4.19.6 
PZ -6 35 volts stabilised £7.19.6 
PZ -8 45 volts stabilised 
(less mains transformers) £5.19.6 
PZ -8 mains transformer £5.19.6 

109/6 

Front panel - brushed aluminium with black knobs 
and controls. 
s Size 8,x li x 4 ins. 

Built, tested and guaranteed £9.19.6 

variable from 28kHz to 5kHz. L.F cut -off ( -3dB) 
variable from 25Hz to 100Hz. Filter slope, both 
sections 12dB per octave. Distortion at 1 kHz (35V 
supply) 0.02% at rated output. 

Built. tested and guaranteed £5.19.6 

GUARANTEE If within 3 months of purchasing Project 60 
modules directly from us, you are dissatisfied with them, we 
will refund your money ar once. Each module is guaranteed to 
work' perfectly and should any defect arise in normal use we 
will service it at once and without any cost to you whatsoever 
provided that it is returned to us within 2 years of the purchase 
date. There will be a small charge for service thereafter. No 
charge for postage by surface mail, Air -mail charged at cost. 

sinlair 
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Stereo FM tuner 

first in the world to use the 
phase lock loop principle 

Before production of this tuner, the phase lock 
loop principle was used for receiving signals from 
space craft because of its vastly improved signal 
to noise ratio over other systems. Now, for the 
first time the principle has been applied to an FM 
tuner with fantastically good results. By the in- 
clusion of other original features such as varicap 
diode tuning, printed circuit coils and an I.C. in 
the specially designed stereo decoder, the tuner 
has an unsurpassed specification, which also in- 
corporates a squelch circuit for silent tuning 
between stations, A.F.C. and A.G.C. Sensitivity 
is such that good reception becomes possible in 
difficult areas, foreign stations can be tuned in 

suitable conditions and often a few inches of wire 
are enough for an aerial. In terms of high fidelity, 
this tuner has a lower level of distortion than any 
other tuner we know. Stereo broadcasts are 
received automatically as the tuning control is 

rotated, a panel indicator lighting up as the stereo 
signal is tuned in. Although the tuner is intended 
primarily for use with a Project 60 system, it can 
be used to advantage with any other high fidelity 
system. It is easily mounted into any cabinet as 

shown in the manual supplied with it. 

Specifications 
Number of transistors 16 plus 20 in I.C. 
Tuning range 87.5 to 108 MHz 
Capture ratio 1.5dB 
Sensitivity 2µV for 30dB quieting 

7µV for full limiting 
Squelch level 200V 
A.F.C. range ± 200 KHz 
Signal to noise ratio > 65d B 

Audio frequency response 10Hz- 15kHz(±1d B) 
Total harmonic distortion 0.15% for 30% 

modulation 
Stereo decoder operating level 2µV 
Pilot tone suppression 30dB. 
Crosstalk 40dB 
I.F. frequency 10.7 MHz 
Output voltage 2 x 1 50m R.M.S. 
Aerial Impedance 75 Ohms 
Indicators Mains on ; Stereo on :tuning indicator 
Operating voltage 25 -30VDC 
Size 3.6 x 1.6 x 8.15 inches : 91.5 x 40 x 207 mm 

rF- 4-- 

< 7:7_1 

Price: £25 built and tested. Post free 

I Sinclair Radionics Ltd., London 
IPlease send 

Road, St. Ives, Huntingdonshire 
NAME 

ADDRESS 

o 

i 

' 
' for which I enclose cash/cheque/money 
1 order. P W.271 A rsalalaaalaeaaaaeaalaafa®aamasi 
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Project 60 
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the world's most advanced high fidelity modules 
With the introduction of an entirely new and original high fidelity stereo 
F.M. tuner, the Project 60 range can be said at this stage to be complete. 
It offers the constructor a most attractive choice of modular arrange- 
ments whereby a high fidelity system can be selected to suit the user's 
personal requirements. Equally, it is possible to use any Project 60 
modules separately or partially grouped and so benefit greatly from the 
flexibility in use these modules afford. The chart below shows some of 
the most popular applications for constructors to assemble. The Project 
60 manual (free with the modules) suggests others as well and its 48 
pages are packed with valuable information. The new tuner, for example 
can be used with any good high fidelity system as well as Project 60. 

Project 60 now falls into/four interdependent groups : - 1 . The Z.30 and 
Z.50 amplifiers which have only 0.02% distortion at all output levels and 
are useful in a wide variety of other applications. 2. The control units 
comprising the Stereo 60 preamp and control unit and the Active Filter 
Unit (A.F.U.) with which both high pass and low pass filtering can be 

introduced between control unit and power amplifiers. 3. The Stereo 
F.M. tuner as described opposite; and 4. The power supply units PZ.5, 

PZ.6 and PZ.8. For most requirements when using Z.30 power ampli- 
fiers, the PZ.6 will be perfectly adequate; if low efficiency (high quality) 
loud speakers are used, the PZ.6 stabilised power supply unit will be 
used. The PZ.8 will be needed with Z.50s which can be used for any 
Project 60 system. 

Project 60 modules incorporate some of the most advanced circuitry 
in the world to achieve unsurpassed standards of high fidelity and 
modern manufacturing techniques enable these modules to be sold at 
exceptionally attractive prices. Assembling the modules requires no 
skill or previous experience since the manual supplied with the modules 
explains clearly how everything can be done with nothing more than 
the simplest of domestic tools. 

Project 60 manuals 
How to assemble and use Project 60 modules to best advantage irr the 
above and other applications will be found in the fully descriptive 
Project 60 manual included with Project 60 systems. This 48 page 
manual is available separately, price 2/6d including postage. 

System 
- 

The Units to use In conjuction with Cost of Units + Project 60 tuner 
Car Radio Z.30 Existing car radio, Sinclair 89/6 

Micromatic 

B Simple battery powered 
record player 

Z.30 Crystal pick -up, 12V or more 89/6 
battery supply and volume 
control 

C Mains powered record player Z.30 and PZ.5 Crystal or ceramic P.U. 
Volume control etc. 

D 20+20 watts R.M.S. stereo Two Z.30s, Stereo 60 
amplifier for most needs and PZ.5 

Crystal, ceramic or magnetic 
P.U., most dynamic speakers, 
F.M. tuner etc. 

£9.9.0 £34.9.0 

£23.18.0 £48.18.0 

E 20 +20 watts R.M.S. stereo Two Z.30s, Stereo 60 
amplifier for use with low and PZ.6 
efficiency (high performance) 
speakers 

High quality ceramic or 
magnetic P.U.. F.M. Tuner, 
Tape Deck, etc 
All dynamic speakers 

£26.18.0 £51.18.9 

F 40 +40 watts R.M.S. de -luxe Two Z.50s, Stereo 60 As for E 

stereo amplifier PZ.8 and mains transformer 
£32.17.6 £57,17.6 

G Outdoor public address 
system 

Z.50 Microphone, up to 4 P.A. 
speakers, 1 2V car battery with 
converter, or 45V d.c., controls 

£5.9.6 

Indoor P.A. One Z.50, PZ.8 and 
mains transformer 

Microphone, guitar, heavy £17.8.6. 
duty speakers etc., controls 

High pass and low pass filters A.F.U. D, E or F as above £5.19.6 

sinlair Sinclair Radionics Limited, London Road, St. Ives, Huntingdonshire 
Telephone: (04806) 4311 
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Sinclair IC1O/Q16/Micromatic 
IC10 

The world's most advanced 
high fidelity amplifier 
The circuit comprises a minute chip 
of silicon giving 5 watts RMS output 
(10 watts peak) which contains 13 
transistors (including two power 
types), 2 diodes, 1 zener diode and 
18 resistors. This exciting device is 
not only rugged and reliable, it also 
has performance advantages in- 
cluding freedom from thermal run- 
away and very low level of distortion. 
The IC10 is primarily intended as a 
full performance high fidelity power 
and pre -amplifier, for which it only 
requires the addition of such com- 
ponents as tone and volume controls 
and a battery or mains power supply. 
It may also be used simply in many 
other applications including car 
radios, electronic organs, servo amp- 
lifiers (it is dc coupled throughout), 
etc. 
Circuit Description 
Three transistors form the pre -amp and 
the remaining 10 the power amplifier. Gen- 
erous neg. feedback is used round both 
sections and the amplifier is free from 
crossover distortion at all supply volt- 
ages, making battery operation eminently 
satisfactory. 
Applications 
Each IC10 is sold with a comprehensive 
manual giving circuit and wiring dia- 
grams for a large number of applications 
in addition to high fidelity. These include 
oscillators. RF or IF amplifier without 
any additional transistors. 
Specifications 
Output: 10 watts peak, 5 watts RMS 
continuous. 
Frequency response: 5 Hz to 100 kHz ± 
1 dB. 
Total harmonic distortion: Less than 1% 
at full output. 
Load impedance: 3 to 15 ohms. 
Power gain: 110 dB (100,000,000,000 
times) total. 
Supply voltage: 8 to 18 volts. 
Size:1 x0.4 x0.2In. plus heat sink and tags. 
Sensitivity: 5 mV. 
Input Impedance: Adjustable externally 
up to 2.5 Mohms. 
Price, with manual, 59/6 post free. ... i _ 

QI6 

High fidelity loudspeaker 
The Q16 employs well proven acous- 
tic principles in which a special 
driver assembly is meticulously 
matched to the physical character- 
istics of the uniquely designed 
housing. Technical journals have 
been loud in their praise for this 
speaker which comfortably stands 
comparison with very much more 
expensive models. Its shape enables 
it to be positioned and matched to 
its environment to much better effect 
than is the case with conventionally 
styled enclosures, and with its im- 
proved styling, the Q16 presents an 
entirely new and attractive appear- 
ance. A solid teak surround is used 
with a special all -over cellular foam 
front chosen as much for its appear- 
ance as for its ability to pass all 
audio frequencies. 
The Q16 makes the ideal shelf - 
mounted speaker, and brings 
genuine high fidelity within reach of 
every music lover. 

Driver unit: Specially designed high 
compliance unit with aluminium speech 
coil and special cone suspension. 
Size and styling: 9f in. square on face 
x 4g in. deep with neat pedestal base; 
all -over cellular foam front with natural 
solid teak surround. 
Frequency response: From 60 to 16,000 
Hz, as confirmed by independently 
plotted B and K curve. 

Specifications 
Loading: Up to 14 watts RMS. 
Input impedance: 8 ohms. 
Price: £8.19.6. 

M= - - - .! - - r. NM MEN NEB 

Sinclair Radionics Ltd., London Rd., St. Ives, Huntingdonshire 

NAME 

ADDRESS 

Please send 

I 
f 

I 
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for which I enclose cash /cheque /money 
order. 

PW.271B 

Micromatic 

Britain's smallest radio 
Considerably smaller than an ordin- 
ary box of matches, this is a fantas- 
tically efficient multi -stage AM re- 
ceiver meticulously designed to pro- 
vide remarkable standards of selec- 
tivity, power and quality. Powerful 
AGC is incorporated to counteract 
fading from distant stations, whilst 
bandspread at higher frequencies 
makes reception of Radio 1 easy at 
all times. The high quality plug -in 
magnetic earpiece provided matches 
the Micromatic's output to provide 
wonderful standards of reproduction. 
Everything including the special 
ferrite rod aerial and batteries is 
contained within the very small and 
attractively designed case. Whether 
you build a Micromatic kit or buy 
this amazing receiver ready built, 
tested and ready for immediate use 
you will find it as easy to take with 
you as your wrist- watch, and depend- 
able under the severest operating 
conditions. 
Specifications 
Size: 46 x 33 x 13 mm. (1f x 1 xtin.). 
Weight: including batteries, 28.4 gm (one 
ounce). 
Case: Black plastic with aluminium 
front panel and dial. 
Tuning: Medium wave band. 
Earpiece: Magnetic type. 
Kit in pack with earpiece, case, instruc- 
tions and solder 49/6. 
Ready built, tested and guaranteed, with 
earpiece 59/6. 
Two Mallory Mercury batteries type 
RM675 required. Available from radio 
shops, chemists, etc. 

Sinclair Radionics Ltd, London Rd, 
St Ives, Huntingdonshire. Tel: St 
Ives 1048 06) 4311 

sinclair 
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ELECTRIC CLOCK 
WITH 25 AMP SWITCH 
Made by Smith's. these units are 
as fitted to many top quality 
cookers to control the oven. The 
clock is moms driven and fre- 
quency controlled so it is ex- 
tremely accurate. The two small 
dials enable switch on nd off 
times to be accurately set. Ideal 
for switching on tape recorders. Offered at only a 
fraction of the regular price -new and unused 
only 39/8, less than the value of the clock alone- 
post and insurance 2/9. 

FLUORESCENT CONTROL KITS 
Each kit comprises seven items -Choke, 2 

tube ends, starter, starter holder and 2 tube 
clips, with wiring instructions. Suitable for 
normal fluorescent tubes or the new "Grolux" 
tubes for fish tanks and indoor plants. Chokes 
are super -silent, mostly resin filled. Kit A 
-15 -20 w. 19/6. Kit B -30 -40 w. 19/6. 
Kit C-80 w. 28/6. Kit E-65 w. 23 /6. Kit F 
for 8ft. 125 w. tube 35 / -. Kit MF1 is for 
6in., 9in. and 121n. miniature tubes. 19/6. 
Kit 302 for 21ín. 13 w. miniature tube 20 / -. 
Postage on Kits A and B 4/6 for one or two 
kits then 416 for each two kits ordered. 
Kits C, D and E 4/6 on first kit than 3/6 for 
each kit ordered. Kit F 6/6 than 4/6 for each 
kit ordered. Kit MF1 3/6 on first kit then 
3/6 on each two kits ordered. 

BLANKET SWITCH 
Double pole with neon let =¡ 
into side w luminous in dark, 
ideal for dark room light or for 
use with waterproof element, new 
Plastic case. b/8 each. 3 hest model 7/6. 

BLANKET SIMMERSTAT 
Although looking like, and fitted as an 
ordinary blanket switch, this is in fact a 
device for switching on for varying time 
periods, thus giving a complete control 
from of to full heat. Although suitable for 
controlling the temperature of any other 
appliances using up to 1 amp. Listed at 
27/6 each we offer these while our stocks 
last at only 12/8 each. 

-4====B-. REED SWITCHES 
Glass encased, switches operated by external 
magnet -gold welded contacts. We can now offer 
3 types: 
Miniature. lin. long x approximately tin. 
diameter. Will make and break up to 4A op to 
300 volts. Price 2/6 each. 24/- dozen. 
Standard. lin long x 3 /16ín. diameter. This will 
break currents of up to lA, voltages up to 250 
volts. Price 2/- each. 18/- per dozen. 
Flat. Flat type, 21n. long, just over 1/16in. thick, 
approximately tin. wide. The Standard Type 
flattened out, so that it can be fitted into a smaller 
space or a larger quantity may be packed into a 
square solenoid. Eating 1 amp 200 volts. Price 
6/- each. £3 per dozen. 
Small ceramic magnets to operate these reed 
switches 1/9 each. 18/- dozen. 

HIGH CAPACITY ELECTROLYTICS 
Brand new, not ex- equipment. 
100 mid. 05v., 1/8 each 12/- doz. 
200 mid. 25v., 1/6 each 15/- doz. 
250 mfd. 50v.. 3/8 each 33/- doz. 
400 mfd. 4ov., 4/4 each 461- doz. 
600 mfd. 12v., 2/- each 51.1.0 doz. 
600 mfr. 29v., 3/6 each 36/- doz. 
600 mfd. 50v., 4/6 each 48/- doz. 
600 mfd. 350v., 8/8 each £4.10.0 doz. 
1000 mfd. 12v., 3/- each 21.10.0 doz. 
1000 mfd. 18v., 8/4 each 34/- doz. 
1000 mfd. 64v., 7/4 each 80 /- doe. 
2000 mfd. 25v., 6/8 each '79/- doz. 
6000 mid. 12v., 4/9 each 62.8.0 doz. 
10.000 mfd. 6v., 5/9 each 68.0.0 doz. 
10,000 mid. 15v., 8/6 each 24.10.0 doz. 
15,000 mfd. 10v., 10/6 each 65.0.0 doz. 
60,000 mfd. 8v., 22!- each 210.0.0 doz. 
70,000 mid. 18v., 40/- each £20.0.0 doz. 

3 amp 13v Battery Charger Kit- comprising 230/40 
mains transformer with S amp secondary and 3 amp 
rectifier 22/6 plus 4/6 post. 
12 volt ltv amp Power Pack. This comprises 
double -wound 230/240V mains transformer with 
full wave rectifier and 2000 m /f /d /smoothing. 
Price 27/8. 
Sonotone Stereo Cartidge. Turnover type, ref. No. 
19 TL This fits most British pick -ups and is a 
really excellent reproducer. Limited quantity, 19/6 
6 amp 3 pin Sockets. These are always good etock, 
you never know when you will need some. Famous 
make, brown bakelite, standard size, 12 for 18 /- 
plus 4/6 post. 
Ditto but with switch. 12 for Si plus 4/6 post. 
13 amp sockets, fluen mounting. Bakelite, cream, 
less switch. 6 for £1. 
Bakelite Panels, many thicknesses. We have just 
taken delivery of approximately 10 tone of bakelte 
in varying thicknesses from lice. to a few thou. 
If you have a need for any of this then we would 
be glad to supply. The thickest le very heavy and 
could be used, for instance, as a bed fora motorised 
unit. Medium thickness is useful for front panela 
of instrument, etc., etc. Cut to your size price is 
6/- per lb. plus 6/- cutting charge plus carriage. 
2 amp 8 pin Switched sockets for surface mounting, 
brown bakelite. Made by famous maker, 2/6 each or 
24/- dozen. 
100 Assorted Silicon Rectifiers 01'. and switching 
diodes. Small and very small sizes. A real snip for 
experimenters, 12/6 per 100. 

20 AMP ELECTRICAL, PROGRAMMER 
Learn in your sleep: Have Radio playing and kettle 
boiling as you awake -switch -on lights to ward off 
intruners -have warm house to come home to. All 
these and many other things you can do if you invest 
in an Electrical Programmer. Made by the famous N._ 

Smiths Instrument Company. This is essentially a 
230/240 volt mains operated Clock and a 20 amp Switch. the switch -off time of 
which can be delayed up to 12 hours (continuously variable not stepped). 
Similarly the switch -on time can be delayed. This la a beautiful unit, size 69 x 
32 x 22in. seep. Metal encased, glass fronted with chrome surround. Offered 
at 47/6 pus 4/6 postage and insurance. 

40 WATT 12in. HI -FI SPEAKER 
Is undoubtedly one of the finest loudspeakers that we have 
ever offered, produced by one of the country's most 
famous makers. It has a die -cast metal frame and is strongly 
recommended for .Hi -Fi and public address._ Handling 40 
watts R.M.S. --Cone moulded fibre -Freq. response 30- 
10,000 c.p.s.- epeclfy 3 or 16 ohms. Chassis diem. 121n.- 
1221n. over mounting lugs. Overa1159in. height. A210 speaker 
offered this month for £6.19.8 plus 7/6 post and ins. 

Mains Connector 

'g'I 

A quiek way to connect lid equipment to the mains 
safely and firmly -L, N. 
and E. coded to new 
colour scheme; discon- i- 
nection by plugs prevents 5- accidental switching on: 
has sockets which allow - 
insertion of meter without disconnection; cable 
inlets firmly hold one hair wire on up to four 
7.029 cables. 12/6 each. 

INTEGRATED CIRCUIT BARGAIN 
A parcel of integrated circuits made by the famous Plessey Company. A 
once- in- a-lifetime offer of Micro -electronic devices well below cost of manu- 
facture. The parcel contains 5 ICI all new and perfect, first -grade device, 
definitely not sub- standard or seconds. 4 of the ICs are single silicon chip 
GP amplifiers. The 5th is a monolithic NPN matched pair. Regular price 
of parcel well over 95. Full circuit details of the ICs are included and in 
addition you will receive a Het of many different ICs available at bargain 
prices 5/- upwards with circuits and technical data of each. Complete parcel 
only £1 poet paid. DON'T MISS THIS TERRIFIC BARGAIN. 

THIS MONTH'S SNIP 
HONEYWELL PROGRAMMER 
This is a drum type timing device, the drum being 
calibrated in equal divisions for switch setting 
purposes witn tripe which are infinitely adjustable 
for position. They are also arranged to allow 2 
operations per switch per rotation. There are 15 
changeover micro switches each of 10 amp type 
operated by the trips thus 15 circuits may be 
changed per revolution. Drive motor 1s mains 
operated 5 revs per min. Some of the many uses 
of this timer are Machinery control, Boller Bring, 
Dispensing and Vending machines, Display light- 
ing animated and signs, Signalling, etc. Price from 
Makers probably over £10 each. Special mho 
price £6.15,0 plus 5/- post and insurance. Don't 
miss this terrific bargain. 

DISTRIBUTION PANELS 
Just what you need for work bench or lab. 
4 x 13 amp sockets in metal box to take 
standard 13 amp fused plugs and on /off switch with neon warning light. Suppled 
complete with 7 feet of heavy cable. Wired up ready to work, 89/8 less plug 
45/- with fitted 13 amp plug; 47/6 with fitted 15 amp plug, plus 4/6 P. & I. 

BARGAIN OF THE YEAR 

MICROSONIC KEYCHAIN RADIO 
7 transistor Keychain Radio in very pretty 
ease. size 2} x 22 x 12in.- complete with soft 
leather zipped bag. Specification: 
Circuit: 7 transistor superheterodyne. 
Frequency range: 530 to 1600 Kc /s. Sensi- 
tivity: 6 my /m. Intermediate frequency: 
465 Ke /s or 455 Kc /s. Power output: 
40mW. Antenna: ferrite rod. Loudspeaker: 
Permanent magnet type. 
In transit from the East these sets suffered 
slight corrosion as the batteries were left In 
them but when this corrosion is cleared away they 
should work perfectly- offered without guarantee 
except that they are new. Prior only 24/6 lesa batteries plus 2/6 post 
6 for £7 post free. Pair of rechargeable batteries and charger 17/ -. 

DRILL 
CONTROLLER 

Electronically changes 
speed from approxi- 

mately 10 revs. to 
maximum. Full power at 

all speeds by finger -tip 
control. Kit includes all 

parts, case, everything and 
full instructions. 29/6 plus 

2/8 post and insurance. Made 
up model also available, 87/6, 

plus 2/6 post & p. 

BALANCED ARMATURE UNIT 
500 ohm. operates speaker or micro- 
phone, so useful in intercom or similar 
circuits. 6/6 ea, £8.10.0 doz. (C O.; 

PROTECT VALUABLE DEVICES 
FROM THERMAL 
RUNAWAY OR 
OVERHEATING: 
Thyristors, recti- 
fiers, transistors, 
etc., which use 
heat -sinks can easily 
be protected. 
Simply make toe 
contact thermostat 
part of the heat - 
sink. Motors and 
equipment general- 
ly, can also be ade- 
quately protected by having thermostats in 
strategic spots on the casing. Our contact thermo- 
stat has a calibrated dial for setting between 
90deg. to 190deg.F. or with the dial removed 
range setting is between 80 to 100 deg. F. Price 10/- 

THERMOSTAT 
WITH PROBE 
This has a sensor 
attached to a 15A 
switch by a 14ín. 
length of flexible 
Capillary tubing 
-control range is 
20°F to 150 °F so 

is suitable o control soil heating and liquid 
heating especially when in buckets or portable 
vessels as the sensor can be raised out and lowered 
into the vessel. This thermostat could also be used 
to sound a bell or other alarm when critical temp. 
is reached in stack or heap subject to spontaneous 
combustion or if liquid is being heated by gas or 
other means not controllable by the switch. Made 
by the famous Teddington Co., we offer these at 
12/6 each. Postage and insurance 2/9. 

TANGENTIAL HEATER UNITS 
These heater units are the very latest type, most 
efficient, and quiet running. As fitted in Hoover 
and blower heaters costing £15 and more. Com- 
prises motor, impeller, and two elements allowing 
variable heat switching and with thermal safety 
cut out. Can be fitted into any metalline case or 
cabinet. Only need control switch. 11 K.W. model 
89/8, 2 22 K.W. 69/6 and 3 K.W. model 79/6. 
Postage and insurance 6/6. Control switch 8/6. 

RE- CHARGEABLE TORCH 
Neat Out torch. fits unobtrusively in your pocket, 
contains 2 Nicad cells and built -in charger. Plugs into 
shaver adaptor and charge. from our standard 200/240 
volt mains. American made, sold originally at over 
4 dollars. Our price only 19/6 each. 

MAINS MOTOR 
Precision made - ae 
used in record decks 
and tape recorders - 
ideal also for extractor 
fan, blower, heaters, 
etc. New and perfect. 
Snip at 9/6. Postage 
3/. for first one then 

1/- for each one 
ordered, 

NEED A SPECIAL SWITCHI 
Donble Leal Contact. Very slight pressure closes 

both contacte, 1/3 
each, 12/- doz. Plastic push - 
rod suitable for operating, 1/- 
each, 9/- doz. 

19 PIECE SOCKET SETS I}ä,73 ü iJ 
Complete with wall or bench -rack. An ideal gift ( i, -- -.i 
for the motorist. 15/6 plus 4/6 post and insurance. 7.--- ..<_-....-- 

y4a 
hile 

PLINT and COVER 
Suitable for most auto -changera, teak base with 
tinted perspex cover. Specially made for Balfour. 
85/- plue 6/6 postage. 

Where postage is not stated then orders 
over £5 are post free. Below £5 add 2/9. 
Semi -conductors add 1!- post. Over £1 post 
free. B.A.E. with enquiries please. 

MINIATURE 
WAFER SWITCHES 

2 pole, 2 way -4 pole, 2 way - 
3 pole. 3 way-4 pole, If way -2 
pole, 4 way -S pole, 4 way -2 pole 
6 way -1 pole, la way. All at 3/8 
each. 36/- dozen, your assortment. 

WATERPROOF HEATING 
ELEMENT 

26 yards length 70W. Self -regulating 
temperature control. 10/- poet free. 

MICRO SWITCH 
5 amp. changeover contacts, 1/9 
each, 18/- doz. 15 amp Model 
2/- each or 21/- doz. 

ELECTRONICS (CROYDON) LTD 
Dept. PW, 266 London Rd., Croydon CRO 2TH 

Also 102/3 Tamworth Road, Croydon 
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LOW PRICE, HIGH QUALITY SPEAKER SYSTEMS 
All cabinets are new and carefully designed acoustically with speakers mounted on +in. chipboard baffles. All 
speakers are ex -TV high quality with hi -flux magnets carefully matched and tested. 

COWDREY FIVE. Specially designed 
Corner Cabinet 20; z 13 x 7f in. deep. 
Finished in natural teak veneers with 
Vynair front. Fitted rubber feet. Five 
speaker units 15 ohms. impedance handles 
15 watts. £6.6.0 P. & P. 11/6. 

CAXTON COLUMN. This is a 
column cabinet 23f x 5} x Shin. 
deep finished in black or wood. 
grain cloth with blue or grey 
Vynair front. Keyhole slot for wall 
mounting. Fitted with three 
speaker units, 9 ohms imped- 
ance. Handles 8 watts. Makes all 
the difference in quality and vol- 
ume of tape recorders and record 
players. Real bargain at 59/6d. 
P. & P. 11/- each. 

1.141011w- li ELF. An exten- 
sion speaker of 
quality, 9 x 5 =, x 

3;in. veneered in 
natural teak with 

smart gold and brown or grey 
Vynair front. 3 ohm speaker. 
The baffle is half inch thick. A 
real bargain at 37/6. P. & P. 5/6. 

IMP. Wedge shaped ex en - 

sion speaker 7f x 6f x 4in, 
(max.). Covered in wa nut 
wood grain cloth with fawn 
Vynair front. Keyhole slot 
at back. Fitted with 3 ohm 
speaker unit. Only 25/6d. 
P. & P. 5/6 each. 

ADASTRA DOUBLE 5 stereo solid state amplifier housed in handsome 
cabinet veneered in natural teak. Size 11f x 6 x Skin. 10 Transistors -power 
output 5 watts peak per channel. 220 -240v AC. Output impedance 12 to 15 

ohms (our Cowdrey speaker system eminently suitable). Smart blue 
escutcheon. £14.14.0. P. & P. 10/6. 

SCOTT. This elegant tapered cabinet 
10f x 16 x 5áin. deep is attractively 
finished in black cloth with striped grey 
Vynair front. Suitable for table or for 
well mounting. Fitted with 13f x Bin. 
speaker unit and volume control, 3 or 15 
ohms impedence- please state imped- 
ance required. £4.15.0. P. & P. 7/6d each. 
Fitted with E.M.I. 13 x Sin. speaker unit 
and twin tweekers. 15 ohms impedence, 
capacity 10 watts. 46/- extra. 

Telephone Pick -up, 10/6. P. & P. 1/ -, Xtal lapel Mike, 7/6. Guitar Mike, 12/6 

P. & P. 1 / , 
FERROX RODS: 6 x âin., 2/9; 4; x fin., 2/9, P. & P. 1/- each. 
FERROX RODS WITH COILS, 8 x in.. 6 / -. P. & P. 1/- each. 
ROTARY SWITCHES: 2 Pole Mains Switch, 3/ -; 1 pole 12 way, 2 pole 
2 way, 3 pole 3 way, 3 pole 4 way, 4 pole 3 way, 3/6 each, P. & P. 1 / -. 
TRANSISTOR SPEAKERS 3in. 35 ohm 10/6. P. & P. 1/6. 
SPEAKERS: E.M.I. 13h x Bin. 3 ohm, 50/ -, 15 ohm, P. & P. 5/6. E.M.I. 
3ìn tweeter 18/6. P. & P.2/6. E.M.I. 13f z 8in fitted two 2 }in. tweeters. 15 ohm 
90/ -. P. & P. 5/6. E.M.I. 131 x 8ins. (15 ohm) Hi -Fi quality £6.5.0. P. & P. 5/6 
E.M.I. Crossover 16/6. P. & P. 1/ -. EAGLE Crossover units 3 or 16 ohms. 17/4. 
P. & P. 1/6. Bakers 12 in. 25 watt 8 & 15 ohms £7. P. & P. 5/6. 9 z bin. ELAC 
15 ohm, £3.0.0 56 RM 109. P. & P. 5/6. 

THE 
FIESTA 

59/6 
P. & P. 5/6 
Brit. Isles. 

TEAK PLINTH AND PERSPEX DUST 
COVER for SP25 etc. £5.5.0. P. & P. 6 / -. 

SPEAKER MATCHING TRANSFORMERS 
3, 7, 15 ohms, 8 watt, 13/6. P. & P. 2/6. 

VYNAIR Widths from 40 to 54in., 15/- yd. off 
roll. P. & P. 1/9. f yard, 8 / -. P. & P. 1/9. Send 1/- 
stamps for samples. 

EARPIECES WITH CORD and 3.5mm. plug, 
8 ohm magnetic, 3/ -. 250 ohm 4/ -. 180 ohm with 
clip, 6/6. Xtal. P. & P. 6d. 

CARTRIDGES. Stereo: Sonotone 9TA H/C 
Diamond 47/6. Ronette 5105 Medium Output, 
28/6. 5106 High Output 28/6. Acos GP93 1 

Sapphire, 37/6. GP94 1 Sapphire, 39/6. GP91 
Stereo Compatible (High, Medium or Low Out- 
put), 25/ -. TA700 equivalent to B.S.R. SX1M, 
35/-. Japanese equivalent to B.S.R. TC8s, 35/ -. 
P. & P. 1 /6. 

Mono: Acos GP67 /2 will replace Collaro and 
Garrard Mono cartridges, 18/6. T.T.C. Crystal 
High Gain, 15/ , B.S.R. TC8H Jap. equivalent, 
25/ -. P. & P. 1/6. 

The 

SHELLEY 
Size 21 x 11 x 

An extremely elegant 
speaker system made 
of 12 mm. chipboard 
covered with teak 
Ieathercloth with dark 
or area Vynair front 
(send S.A.E. for cloth 
samples). This 
unique system uses 
three ex TV speaker, 
Carefully matched 
and tested. Will 
handle 10 -12 watts 

Fitted with Vol- 
and will match 8 
ohms impedance. If 

ume control. Teak veneered with Black Vynair. preferred the speak - 

BROADWAY ELECTRONICS 
10 "x7} "x3; "deep. 3 ohm ex TV Speaker. ers can be wired in 

(Nr. Tooting Broadway Underground Station) 
series parallel to match 3 ohms impedance. A 
real bargain at £4.19.6 plus 12/9 P.& P. MATCH - 

92 MITCHAM ROAD, TOOTING BROADWAY, LONDON S.W.17 01 -672 3984 (Closed all day Wednesday) ING TRANSFORMER for 15 ohms 16/. post free. 

NOW AVAILABLE 
LASKYS 
AUDIO 

RONICS 
CATALOGUE 

The great new 1971 edi- 
tion of Lasky's famous 
Audio - Tronics cata- 
logue is now available 
-FREE on request. The 
4A newspaper size pages 
-many in full colour - 
are packed with 1000's 
of items from the largest 
stocks in Great Britain, 
everything for the Radio 
and Hi -Fi enthusiast. Elec- 
tronics Hobbyist, Serviceman 
and Communications Ham. 
Over half the pages are 
devoted exclusively to every 
aspect of Hi -Fi (including Lasky's 
budget Stereo Systems an 

Package Deals). Tape record- 
ing and Audio accessories plus 
LASKY'S AMAZING MON- 
EY SAVING VOUCHERS 
WORTH OVER £321 
and introduces LASKY'S AUDIO 
TRONICS CREDIT CARD 
SCHEME offering holders one 
months interest free credit up to 
£50. Send your name and address and \ 
2/6 for post and inclusion on our 
regular mailing list. 
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FANTASTIC BARDA /N OFFER/ 

TRANSEUROPEAN 
Transistorised Stereophonic High Fidelity 

AM /FM Tuner Amplifier System. 

} 

This system includes this elegantly styled solid state Teak Veneered 
cabinet tuner /amplifier. Covering VHF /FM, Medium and long wavebands. 
The latest B.S.R. Mono /Stereo record changer with 2 -IOin. x 6in. match - 
ing elliptical speakers. A complete Hi -Fi Stereo Radiogram at less 
than half normal price. SPECIAL OFFER 
Easily fitted no technical 
knowledge necessary. 
Credit Terms avail- 
able. First monthly P. ,S P. 17/6 

payment of £5.9s.8d. 
followed by 9 monthly 
payments of £4.12s.2d. 
Total Credit Sale Price 
646.Is.8d. send £5.9s.8d. today. 

11111111.44t., 39 gns. 

FABULOUS VALUE 
Transistorised Stereo HI -Fl Record Player 
Build your own Hi -Fi Record Player with the Serenade fully tran 
sistorised amplifier which comes complete with 2 -10 in. x 6 in, 
speakers and the latest BSR Speed Stereo /Mono Record Changer. 

p Gns. Credit terms 1st monthly payment £3.6.2d. followed by 

28 P. & P. 9 monthly payments of £3.6.2d.(Total c/s price £33.Is.8d. 
V 17/6 Send £4.3s.8d. today. 

EASY TO INSTALL NO TECHNICAL KNOWLEDGE REQUIRED. 

PLEA SEND 
CALLERS DWELCOOME= ®ryr 111 

Name 
dd ress 

100,Chase Side London N.14 

TeR01 -886 3733/9666 _ ®_ -_ ®_ ® - -s 
I 
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HOME RADIO (Components) LTD., Dept. PW, 234 -240 London Road, Mitcham, CR4 3HD . Phone 01 -648 8422 

SORRY we can't help you with 
your collection of Coins, 
Butterflies, Shells, 
Stamps, etc. 

BUT when it comes to 
Electronic Components 
we certainly can!! 

We realise of course that you don't want components for displaying in a case, 
but for putting to good use in your latest radio or electronic project. You want to 
be able to get just what you need quickly and easily, preferably from a single 
supplier. That's where the Home Radio Components Catalogue comes to 
your aid. 
In its pages are listed over 8,000 items, more than 1,500 of them illustrated. 
A cross -reference index makes it simplicity itself to find just the parts you need, 
and the Price Supplement puts you in the picture price -wise. On receipt of your 
written or telephoned order we despatch your components by return post. The 
catalogue is yours for only 12/6 (8/6 plus 4/- p. & p.). Wonderful value, especially 
as every copy contains six vouchers each worth 1/- when used as directed. 

POST THIS r 
COUPON NOW 
with your 
cheque or 
P.O. for 12/6 

This price of 12(6 applies only to catalogues 

purchased by customers residing in the U.K. 

Please write your Name and Address in block capitals 

Name 

Address 

Home Radio (Components) Ltd. 
Dept. Pt% 234 -240 London Road, Mitcham, CR4 3HD. 

ON MN IMP MEP ! IMMERV spar _me * ! ! ow maw ww. gm- .1r 
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NEW 
6BA6 6/- 
6BE6 5/- 
6B116 9/- 

677M 8/6 
6J70 8/- 
6770T 7)8 

VALVES 61336 9/- 
6BQ7A 7/- 

6K6GT ß1- 
6%7M 6/8 

1A7 7/9 6BR7 17/- 6K7G 2/- 
10231 122/6 6BR8 12/6 6K7GT 4/6 
IDS 7/6 6887 25/- 6K8M 11/6 
1HS 71- 6BW6 14/6 6K80 3/- 
INSGT 81- 6BW7 13/- 6K8GT 7/- 
IRS 6/- 604 5/- 61125 15/- 
I84 5/6 605G 5/- 6L6G - 9/9 
I86 4/6 606 3/9 61318 6/- 
IT4 41- 6CD6G 24/- 607G 6/- 
3A4 41- 60H6 7/$ 6Q7GT 8/6 
3Q4 9/9 60W4 1S /11 68A7M 7/- 

6D6 3/9 6807 7/- 
384 6/3 6E5 7/6 6807 6/- 
3v4 6/9 621 12/6 68117 3/3 
SR4GY 10/6 6F5G 8/- 6837 6/- 
SU4G 5/6 6260 5/- 68K7GT 4/9 
SV4G 8/- 6280 5/6 66L7GT 6/- 
SY3GT 8/6 6211 8/8 68N7GT 5/8 
5Z40 71- 6213 6/6 
6/30L2 15/- 6214 12/6 6L'4GT 

17/9 6A7 15/- 6223 18/- 6Ú5G 
6A8G 12/8 6224 14/- 6V6M 

14/8 BAKS 5/- 6225 15/- 6V6G 
6AM5 4/6 6F28 14/- 6V6GT 6/6 
6_4516 8/6 6232 2/9 6X4 46 
6AQ5 818 606 2/6 6X5G 4/6 
6A87G 15/- 6116 3/- 6X5GT 
6426 5/6 675M 9/- 7B6 11/6 
6AU6 5/- 6J5G 4/- 7B7 7/6 
61340 20/- 635GT 5/6 705 22/6 
61180 2/- 636 3/6 706 15/- 

New Transistors 
2N2218 6/- 
222219 6/6 
2N2369A 4f- 
2N2646 10/6 12914 1/6 22697 8/6 

18113 22706 2/- 222904 6/- 
18202 4/8 221132 6/- 222926 2/6 
20302 48 221305 5/- 223055 15/- 
20371 4/8 222147 15/- 223702 2/6 
22404 416 222160 12/6 223819 7f- 

7D5 8- 
7E17 8/8 
7E7 13/- 
767 45/- 
7Y4 8/6 
9BW6 7/- 
1002 12/6 
1521 14/9 
1DF3 18/- 
13E9 10/6 
10E18 8/- 
1DLD11 10/8 
1DP13 13/8 
11E3 70/- 
12AT6 4/9 
12AT7 6/- 
12AU6 5/9 
12AU7 5/9 
12AX7 6/8 
12BA6 8/- 
12BE6 6/8 
12C8GT 5/- 
12E1 20/- 
12J5GT 2/6 
12J7GT 6/6 
12K7GT 7/- 
12K8GT 8/- 
12Q7GT 8/- 
128A7 8/- 
12807 8/- 
128117 8/- 
12877 8/9 
118117 4/9 
1288.7 5/- 
14117 916 
19AQ5 5/- 

2N4289 3/8 
AAZ12 8/- 
AC126 5/- 
AC127 5/- 
A0128 5/- 
ACTS(' 4/6 
ACY39 11/- 
ASY26 5/- 

20D1 10/- 
2022 14/- 
20131 20/- 
2024 20/- 
2025 20/- 
2526 5/9 
25L6GT 7/- 
25Y5 6/- 
25Z4 6/3 
2525 8/- 
2526 8/6 
3001 6/9 
30C15 15 /- 
30017 16/- 
30018 15/- 
3025 17/- 
302L1 15/- 
302L12 19/- 
302L14 15/6 
30L15 17/- 
301317 17/- 
3024 22/6 
30212 16/- 
30219 15 /- 
3oPL1 16/- 
302L13 18/6 
3021.14 15/- 
3525 12/6 
35136 9/- 
35W4 4/6 
3583 10/- 
35Z4GT 8/6 
35Z5 6/- 
37 6/6 
42 6/- 
5025 6/6 

5005 6/8 
500D6G 811- 
50L6GT 8/- 
75 9/8 
78 5/- 
80 7/8 
85A2 7/3 
150132 11/6 
15004 9/6 
801 9/8 
807 9/- 
813U8A 

120/- 
866A 15/- 
954 5/8 
1625 6/6 
4022AR 87/- 
5763 12/- 
7193 2/- 
7475 

1/ 1 96 
ATP4 2/3 
ATP5 12/- 
ATP7 8/8 
AU2 801- 
AU5 8/9 
AZ1 8/- 
AZ31 10f- 
CBL31 16/- 
CCH35 15/- 
CL33 201- 
CV450 25/- 
CY30 12/6 
CY31 8/6 
DAC32 7/- 
DAF91 4/6 

DAF96 7/8 
DCC90 20/- 
DF33 8/- 
D270 9/- 
DF91 4/- 
DF92 3/8 
DF96 7/6 
DH3-91 

122/6 
DH77 4/9 
DK32 7/9 
DK91 6/- 
DK92 9/- 
DK96 7/8 
DL66 25/- 
DL92 8/8 
DL93 4f- 
DL94 8/9 
DL95 7/9 
DL96 7/6 
DM70 6/- 
DY86 8/- 
DY87 6/6 
E88CC 12/- 
EA 50 8/6 
EABC80 6/6 
EAF42 10/- 
EB91 8/- 
EBC33 8/6 
EB041 12/6 
EBC90 4/9 
EBF80 7/8 
EBF83 9/- 
EBF89 6/6 
EBL1 14/- 
EBL21 12/- 

EBL31 27/6 
EC90 5/- 
ECC81 6/- 
EC082 5/9 
ECC83 6/3 
ECC84 5/6 
ECC85 5/- 
ECC88 7/8 
ECF80 6/6 
ECF82 6/8 
ECH21 12/6 
ECH35 11/6 
EC1142 18/- 
201181 5/9 
ECH83 8/6 
ECL80 7/- 
ECL82 7/- 
E01,83 10/8 
ECL86 9/- 
ECLL80085/- 
EF9 20/- 
EF37A 7/- 
EF39 8/- 
2241 12/6 
EF50 5/- 
EF80 4/6 
EF85 7/- 
EF86 6/6 
EF89 5/6 
EF91 3/6 
2292 2/6 
EF98 15/- 
EF183 6/6 
EB184 7/- 
EL32 8/6 
EL33 12/6 

EL34 10/6 N78 19/- 
ELMS 25f- N108 28/- 
EL41 11/- 0A2 8/- 
EL42 1118 003 5/- 
ELM 4/9 OZ4 4/6 
EL95 7/- 2086 11/6 
ELL80 20/- P088 11/8 
EM34 161- PC97 8/9 
EM80 7/6 PCC84 6/6 
EM81 12/6 PCC89 10/6 
EM84 7/6 PCC189 10/6 
EY51 7/6 PCF80 6/9 
E286 7/- PCF82 6/6 
EZ35 6/- 20284 8/- 
EZ40 9/- PCF86 9/- 
E241 9/8 PCF801 9/9 
EZ80 5/6 PCF802 9/9 
EZ81 5/6 PCF805 15/- 
GY501 15/- PCF806 13/- 
GZ30 101- PCF808 15/6 
GZ32 10f- PCL82 7/9 
GZ34 111- PCL83 10/8 
2836 18/- PCL84 8/6 
KT61 22/6 PCL85 9/8 
KT66 30/- PCL86 9/3 
11881 85/- PD500 29/- 
KT81 (705) PENA4 20/- 

22/8 PENB4 20/- 
KT88 84/- PEN45 7/- 
%TW61 12/6 PEN46 4/- 
KTZ41 6/- P1,36 10/9 
511,4 17/6 P1.81 9/6 
51L6 7/6 PL82 8/6 
31624 10/- PL83 7/6 
MU14 7/6 PL84. 7/- 
31140. 12/8 PL500 14/6 

PL504 16/- 
PL508 29/- 
PL509 29/- 
PL602 16/6 
PX4 24/- 
PX25 27/6 
PY33 10/9 
P281 5/9 
PY82 5/8 
PYB's 7/- 
22500 18/6 
PY800 9/8 
22801 9/6 
R2 7/6 
R19 7/9 
8130 40/- 
8P4 8/- 
0241 6/6 
8261 6/6 
STV280/80 

95/- 
82125 19/6 
8172150 12/6 
241 17/6 
TDD4 8/6 
TH41 85/- 
1710 7/6 
U14 7/6 
2119 85/- 
U25 15/8 
U26 6 
1778 14/6 
U191 18/9 
U251 18/8 
U301 12/6 

21404 7/6 
U801 28/6 
UABC80 8/8 
UAF42 10/6 
UBC 41 9/8 
21B081 9/3 
UBF80 7/- 
UBF89 7/8 
21CC84 8/6 
UCC85 7/6 
UCF80 8/6 
UCH42 10/6 
UCH81 7/- 
210L83 7/6 
UCL83 11/8 
21F41 10/6 
17789 7/6 
171,41 12/- 
UL84 7/- 
171,180 5/6 
UU6 21/- 
UU7 21/- 
UU8 21/- 
17179 8/8 
11221 9/6 
UY41 8/6 
UY85 6/6 
VMP4G 17/- 
VP4B 25/- 
VR105/30 8/6 
22150/30 8/- 
VU111 8/9 
VÚ120 12/6 
VU508 85/- 
W81M 13/6 
Y63 7/6 

ADI40 8/- 
ÁD149 10 /- 
ÁD161 7/6 
AF115 6/- 
ÁF117 5/- 
BC107 2/6 
20108 2/8 
130109 2/6 

BC1690 2/6 
BFS98 5/6 
BFY50 4/6 
BFY51 4/- 
BY100 8/6 
BZY88 Series 
01181-40 9/8 
DD003 8/- 
GET102 6/- 

GET882 5/- 
0J7M 7/6 
K8100.4 4/- 
MJE520 17/6 
MJE295585/- 
M3E305518/6 
NKT212 6/4 
NKT214 81- 
N%T223 6/6 

NKT251 4/9 0044 
NKT713 51- 0045 
0A70 2/- 0057 
0A71 2/- 0058 
0A81 2/- 0059 18/- 
0A85 2/6 0071 2/- 
OA91 1/6 0072 5/- 
07211 7/8 0081 5/- 
0035 16/- 0081D 4/- 

3/6 
8/- 

12/- 
12/- 

ALL TRANSISTORS POST FREE 

R.S.T 

0082 51- 
0082D 8/- 
0084 5/- 
00170 5/- 
00171 8/- 
00200 7/6 
001271 19/8 
02212 10/- 
OAZ200 11/- 

OAZ201 10/- 
078207 9/8 
OAZ210 6/6 
oAZ222 8/- 
OAZ224 7/6 
oAZ241 4/6 
oAZ242 4/6 
oAZ246 4/8 
Z8170 2/6 

ZS271 8/6 
ZTX107 8/- 
28X108 .8/- 
ZTX300 2/6 
28X304 5/6 
ZTX500 8/- 
88X503 4/- 
ZTX531 8/- 

Express Postage & Insurance 9d per valve. 6,000 types in stock send for lists, I/- 

"Renowned for Service" 
BLACKWOOD HALL, WELLFIELD ROAD., STREATHAM, S.W.I6 I Tel. 769-0199/1649. Open to callers Mon -Sat 9 a.m. -5.30 p.m. Closed Saturday 1.00 -2.30 p.m. 

NEW RANGE U.H.F. TV AERIALS 

All U.H.F. aerials now fitted with tilting 
bracket and 4 element grid reflectors. 
Loft Mounting Arrays. 7 element 451 -. 11 

element 52/6. 14 element 60/ -. 18 element 
70/ -. Wall Mounting with Cranked Arm. 
7 element 65/ -. 11 element 75/ -. 14 element 
82/6. 18 element 90/ -. Chimney Mounting 
Arrays complete. 7 element 80 / -. 11 element 
87/6. 14 element 95/ -. 18 element 105/ -. 
Complete assembly instructions with every 
aerial. Low Loss co -axial cable 1/8 yd. King 
Teleboosters -Labgear U.H.F. Boosters 
from 75/ -. Belling Lee `Concord' all Band 
V.H.F. /U.H.F. mains operated pre -amp 
£7.10.0. State clearly channel number 
required on all orders. p.p. Aerials 8 / -. 
Accessories 3/ -. C.W.O. or C.O.D. 

BBC - ITV- FM AERIALS 
B.B.C. (Band 1) Loft, 25/ -. 
Wall S /D, 32/6. 'H' array 
60/ -. I.T.V. (Band 3) 5 

element loft array 45/ -. 
7 element 55/ -. Wall mount- 
ing 5 element 65/ -. Com- 
bined BBC /ITV loft 1 + 5 

55/ -. 1 + 7 67/6. Wall 
mounting I + 5 77/6. 
Chimney mounting 1 + 5 

90/ -. Preamps from 75/ -. 
Combined BBC1 /ITV /BBC2 
Aerials. 1 + 5 + 9 80 / -. 
1 + 5 + 14 90/ -. 1 + 7 + 
14 100 / -. Available loft 

only. F.M. Radio Loft S/D 19/6. 'H' 38/6. 
3 element array 57/6. Standard co -axial 
cable 1/- yd. Coax plugs 118. Outlet boxes 
6/ -. Diplexer crossover boxes 17/6. P.P. 
Aerials 8/ -; accessories 3/ -. C.W.O. or 
C.O.D. (min. C.O.D. charge 3/6). 1/- for 
fully illustrated Lists. 

Callers welcomed -open all day Saturday. 

K.V.A. ELECTRONICS (Dept. P.W.) 
40 -41 MONARCH PARADE, 
LONDON ROAD, MITCHAM, 

SURREY 01 -648 4884 
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Solve your commumoa- 
tion problems with this 

4- Station Translator Intercom system (1 master and 
8 Subs), in de -lute plastic cabinets for desk or wall 
mounting. Call /talk /listen from Master to Subs and 
labs to Master. Ideally suitable for Business, Sur- 
gery, Schools, Hospital, Office and Home. Operates 
on one 9V battery. On /off switch. Volume control. - 

Complete with 3 connecting wires each 66ft. and 
other accessories. P. R P. 7/6. 

MAINS INTERCOM 
No batteries -no wires. Just plug in the mains 
for instant two -way, loud and clear com- 
munication. On off switch and volume 
control. Price 112.12.0. P. sk P 9/- extra. 

Same as 4- Station Intercom for two -way instant 
communication. Ideal as Baby Alarm and Door 
Phone. Complete with 66ft. connecting wire. 
Battery 2/6. P. R P. 4/6. 

//ons/stOIiELEGNONEANOLIF/ER 

59/6 
Why not boost 
business effi- 

ciency with this incredible De -luxe Telephone Ampli- 
fier. Take down long telephone messages or converse 
without holding the handset. A useful office aid. On/ 
off switch. Volume Control .Battery 2/6 extra. P. 4: P. 
3/6. Full price refunded if not satisfied in 7 days. 

WEST LONDON DIRECT SUPPLIES PW2' 
169 KENSINGTON HIGH STREET, LONDON, W.8. 

*1 *1JUUETTE 3065 

is a high quality 
COMMUNICATIONS 

RECEIVER 
(replaces NA 5018A) 
Recommended Price 
£42.0.0.,+ 

+........+.+.+ 

Our 

Price 3 Gns. 
(Cash only) plus 9/- p. & p. Complete with 
standard batteries and earpiece. BFO 
optional extra) add 35/ -. 
IT NOT ONLY RECEIVES Aircraft, 
Shipping (VHF & SW), Taxis, Ambu- 
lances, Fire Service, T.V. Sound, Hams, 
Gas and Electric Boards, Public Services 
and many other radio telephone 
mobiles -BUT ALSO Classical Music, 
Pop and all that Jazz. 
TURN ON AND TUNE IN I I I The 
MPR 3065 is a communications receiver 
and entertainment source in one neat, 
transistorised, portable package. It keeps 
aircraft, shipping, RT mobiles, FM and 
AM broadcasts at your fingertips. Features 
a colour coded illuminated tuning dial and 
band selector, AFC, squelch, BFO (optional 
extra), large speaker. Ext. Aerial Socket. 
Works off mains or batteries. Size: 10,1 x 71 
x 4 inches. 22 Transistors /Diodes. 
FREQUENCIES: Medium Wave, 540- 
1600 Km.; Marine, 1.6 -4.6 Mcs.; FM /VHF, 
88-108 Mcs.; Aircraft, 108 -136 Mcs. (Mili- 
tary, Civil and Ground control); High 
VHF/PS. 146 -176 Mcs. (Commercial and 
Industrial RT mobiles). Availability of 
mobile transmissions depend on operators 
in each area. 
Enclose 5d. stamp for reply. Trade supplied 
STOCKTON PARTNERS (Dept. P.E.) 

Importers and Distributors 
Brighowgate, Grimsby, Lincs. 

Tel. 0472 64196/58815 
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=_ice =I=.1 
LOW COST ELECTRONIC AND SCIENTIFIC 

EQUIPMENT AND COMPONENTS 

SINGLE SPEED TAPE DECKS 
After much effort 
we have obtained 
a further consign- 
facet of this 
popular single 
speed tape deck. 
Complete with 
Record/Replay 
heads, a separate 
erase head to- 

gether with fast erase remote control 
facilities. A 1" twin track on 7" spools 
1l' /sec. Maine operated for driving 
three motors. Buy now while stock 
exists. We cannot guarantee further 
supplies. Bargain Price 05.19.8. 

GRAMPIAN AMPLIFIERS 
TYPE 50 watt. High quality small- 
tem. Only a few available. gelling at 
well below list price at 9.16.10.0 each. 

e19995103939.NON5 

KEYNECTOR 
Connects anything 
electrical in seconds 
w itile ̂ t plugs Or 
sockets. No more 
worries about danger- 
ous live wires. Now 
you can make electrical connections 
safely, in seconds with 1,,e revolutionary 
new Keynector. Cuts alit plugs, sockets 
and saves time. A hundred different 
uses In the home, and a must for the 
do- it- yourself enthusiast. Only 48/8 
plus p. and p. 5/.. Or send for a leaflet 

SYNCHRONOUS MOTORS 200/250V 
50Hz. self starting. Model 97 1 RPH 
80 / -. Model 97 1 RPM 80/ Clock 
Motor 2 RPH 20 / -. Type MA 23 Low 
Torque HysteroshiMotors. 1/60 RPM, 
1/20 RPM. 1/12 RPM. 1/5 RPM. 
1} RPM. 251- each. Fitted one -way 
clutch 1/12 RPM. 1/6 RPM. 1/4 RPM. 
1/3 RPM. 20 /- each. P. & P. on any of 
above 5/- each. 

EXTRACTOR FARS 
10" dia. by Aerex Type 75CK 01. 

'Cylindrical mounts. 1400 rpm. 220v. 
20Hz. These units are 3 phase but can 
be used on single phase dh recistor 
capacitor network. Price 11. P. & P. 5/-. 

BATTERY -OPERATED 
TRANSISTOR TESTER -NEW 
Type R2285 for checking leakage 
current and gain current of imp tran- 
sistors. Audio and Meter for calibra- 
tion purposes. Price £3.10.0. 

MULTI -METER ACIDC 
TAYLOR 830 2000053 /V. Resistance 
0.1OK53, 4 ranges. D.0. /A.C. Volt. 
0 -100V. D.C. /A.C. current 0 -lA. 8 

ranges. 012.10.0. 

LIGHT DIMMER- BRANDTNE 
CONTROLLED 

W 
High grade full 
wave bridge circuit 
gives linear control 
of light brightness. 
Ideal for controlling 
room lighting and 
a.c. /3.c. commuta- 
tor motors fitted to portable electric 
hand drills. Fits standard lin. conduit 
box. 240V, 50Hz, 600W. Price 59/0. 
P. 5 P. 2/6. 

RESET TIMERS -ACRO TIMER BY 

EAYDON 
Synchronous motor driven timer pro - 
viding manual adjusted delay. Delay 
time is set on graduated dial. Press 
button closes contact and drives motes 
watch drives an arm until it actuates 
the load switch. The cam then returns to 
initial position for repeat action. Various 

angen available. 230V 5011z Load 
contacts 15A 230V 

OSCILLOSCOPES Miniature Portable Oscilloscope. C.T. 52. £22.10.0 

Manufacturer Band Width Beam 

AIRMEC 830 DC -SMHz Single 

00990E 339A - Double 
1035 5Hz -5MHz ,,. 

1035 Mk II 20Hz -7MHz ,2 

1049 DC- 100KHz 
MARCONI T.F. 1159 1511z -2OKHz Single 

MOLLARD L101 /3 511z -4Mhz Double 

SOL.4RTRON CD513 
CD523 
CD557 
CD643 
CD7056 

DC-lOMha 
DC-10Mhz 
DC-100K H 
DC-14Mhz 

MINIATURE SQUARE COUNTER 
6 DIGIT 
By Veeder Root. Rotary ratchet type, 
adds 1 count for each 30° movement of 

shaft. 9/8 plus 51- P. & P. 

ELECTRIC CLOCK MOTOR 
NEW 200 -250V, 50Hz, 2W. Synchron- 
ous induction motor. 2 revs. per hour. 
0/P shaft. ile. dia. x tftn. long. Clack - 
wise rotation. Three -holed mounting at 
120° on tin POD. Price 20 / -. P. & P. 51 - 
AVOMETERS 
These well -known portable test instru- 
ments have been overhauled 

crocodile 
and are 

offered complete with leads, 
clips and prods. Model Hß22 /11RM 
20,000 ohm /V d.c. 1,000 ohm, V a.c., 
018.10.0. Moue! 7, £15.10.0. Model 48A, 
112, Model 47A, £12, Model 40, P. & P. 
on any of above 21. Model 47A or 48A 
(dependent upon availability) complete 
with voltage multiplier for 480V and 
3.600V. Current Shunts for 1220A and 
480A. Current Transformer for 20A and 
60A. In special wooden box, £15.10.0 
Carriage £1. (N.B. Model 47A and 48A 
are similar instruments.) 
AYO eases. Leather £1 P. & P.. / -/ -. 
Wooden box to take meter only, £1. 
P. & P.7 /6. 

Single 

Price 
£7.10.0 As is tond. 

£10. o.o .. 
£19.10.0 Overhacled 
£35. 0.0 
885. 0.0 
£55. 0.0 17' screen (suitable 
£75. 0.0 for lecture room 

display) 
£49.10.0 Overhauled 
£52.10.0 
055.10.0 ., 
£05. 0.0 
£75. 0.0 

BRAND NEW HIVAC NUMICATORS 
Fig. size 16mm. 
Cold cathode gas tilled In line 
0.9 digital display tubes. Long 
life expectancy. Minimum strik- 
ing voltage 180V. Side reading 
Type XN 3, XN 7, XN 12 and 
7íN 23. Specify amber, clear or 
red. Price 23/- each P. & P. Free. 

STOCK CLEARANCE 
Supplied in "as is conditioned" 
Oscilloscope Solartron D.300 £10.0.0 

Furzehill 0 /100 00.10.0 
Furzehili 0 /110 £11.10.0 
Airmec 249 £10.0.0 

s- Akntec 723 £10,0.0 
L.C.R. Bridge Wayn Kerr B121 

£12.10.0 
L.C.A. Bridge B.P.L. VB2202 £12.10.0 
Crystal Calibrator Marconi 

TF 723A £15.0.0 
Multimeter AC/DC Sangamo 

Weston E712 £8.10.0 
Safety Ohmeter Everehed and 

Vignoles 
Bridge Oscillator Airmee 703 £5.0.0 
L.F. Oscillator Dawes O 4220 27.10.0 

BRAND NEW MOVING COIL DC 

TEST METERS 
Compact and portable. W 21.". H li'. 
D 3 ". In black plastic case. Available 
as follows: 3.0 -3 Volta. Prod on Base. 
0-15 and 0.300V Dual Range Voltmeter 
0.3 and 0 -300V Dual Range Voltmeter 
0.7.5 Amps Ammeter. Our Price 01.10.0 
each. P. & P. 5/ -. 

MINIATURE MOVING COIL 
RELAY SI IS 

By Sangamo Wes- 
ton, suitable for 
L.C. circuit. A high 
sensitivitf relay 
more sensitive than 
the electromagnetic 
type. Single Coil 
Resistance. 310 

micro amp=. 315 Si. List price £4.10. 
Our price 20/ -. P. & P. 3/ -. 

ELECTRONIC BROKERS (Dept. P.W.) 49 -53 PANCRAS ROAD, 

LONDON N.W.I Tel. 01 -837 7781 Telex. 267307 

OPEN MON-FRI,9-6pm 

t. 
If you can put 
a`Yes'in every box, 
you might 

Ijust 
make a 

RADIO TECHNICIAN 
in Air Traffic Control 
An all- consuming interest in 
telecommunications 

At least one year's practical experience 
in telecommunications, preferably with 
'ONC' or 'C and G' technical 
qualifications 

A highly developed sense of 
responsibility 

Willingness to undergo a rigorous 
programme of training 

Aged 19 or over 

To the right man, the National Air Traffic 
Control Service offers the prospect of an 
interesting and steadily developing career as 
a Radio Technician in air traffic control. 

The work involves the installation and maintenance 
of some of the very latest electronic equipment at civil 
airports, radar stations and other specialist 
establishments all over the country. Important today, 
the job will become increasingly vital as Britain's air 

traffic continues to grow, and prospects for promotion 
are excellent. Starting salary varies from £1044 (at 19) 
to £1373 (at25 or over). Scale maximum £1590 
(higher rates at Heathrow). The annual leave 
allowance is good, and there is a non -contributory 
pension for established staff. 

If.you feel you can meet the demands of this rather 
special job -and you have a strong determination to 
succeed -you are invited to complete the coupon 
below. 

Send this coupon for full details and application form 
To: A J Edwards, C Eng, MIEE, The Adelphi, 

IRoom NS, John Adam Street, London WC2N 6BQ, 
marking your envelope "Recruitment ". 

Name. 

1 

NATCS 
National Air Traffic Control Service 

ANN - Ems woo roe Err Nam rum 

Address 
PWT/G3 

Not applicable to residents outside the United Kingdom 

i 

i 

i 
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RTV Post 
1111010 & TV COMPONENTSIActoolltd. to 

21c High Street, Acton, London W.3.6NG 
Personal shoppers to 323 Edgware Road, London, W.2. 
ALL ORDERS BY POST TO OUR ACTON BRANCH 

Terms C.W:O. All enquiries S.A.E. 

Complete 
Stereo 
System 

41 

This superb stereo system is a real price break through. It comprises the 
VISCOUNT F.E.T. Mk I amplifier on which full details are given below, the famous 
Garrard SP 25 (including teak veneer base and transparent cover) with dia- 
mond cartridge or 2025 TC and the very successful DUO type 2 speakers. 
Measuring 17-in x 10;ìn x 6 ,1in, the Duo type 2 speakers are beautifully finished 
in teak veneer. They incorporate a 10in x 6 =.in drive unit and high frequency 
speaker, both of which are of 3 ohms impedance. The Duo speaker system is 
also available separately at £6.6.0 each, plus 15/- p. & p. (£6.30 75p) 
Complete stereo system £41 plus £2 IO p. & p. (£41 £2.50) or with 
Mk I 1 Amplifier and Magnetic Cartridge £45 & f2 10 p. & p. (£45 L2.50) 

rzie 
caum.t F.E.T. Mk' £14.5 plus 7/6 p. & p. 

(£14.25 37p) 

Specification- Output per channel 10 watts 
r.m.s. Frequency bandwidth 20 Hz to 20 
kHz + 1db at 1 watt. Total distortion at 
1 kHz at 9 watts 0.5% Input sensitivities 
CER. P.U. 100mV into 3 meg ohms. Tuner 
100mV into 100K ohms. Tape 100mV into 
100K ohms. Overload Factor Better than 
26 d b. 

The £29-10-0 
( £29.50 ) 

Stereo system 
The. Duetto is a good quality stereo 
amplifier, attractively styled and 
finished. It gives superb reproduction 
previously associated with amplifiers 
costing far more. 

SPECIFICATION - 
R.M.S. power output 3 watts per 
channel into 10 ohms speakers. 

INPUT SENSITIVITY. Suitable for 
medium or high output crystal cart- 
ridges and tuners. Cross -talk better 
than 30dB at 1Kc /s. 
CONTROLS: 4- position selector 
switch (2 pos. mono and 2 pos stereo) 
dual ganged volume control. 

880 

High fidelity transistor stereo amplifier employing field effect transistors. With this 
feature and accompanying guaranteed specifications below, the Viscount F.E.T. 
vastly surpasses amplifiers costing far more. 

Signal to noise ratio -70db on all inputs 
(with vol. max). Controls -6 position selec- 
tor switch (3 pos. stereo and 3 pos. mono). 
Separate volume controls for left and right 
channels. Bass h 14db at 60 Hz. Treble 
(with D.P.S. on off) ± 12 db at 10 KHz. 
Tape recording output sockets on each 
channel. Size 12+in. bin. 24in. in simulated 
teak case. BUILT & TESTED. 

Mkll (MAG P.U.) £15.15 plus I0 /- p. & p. 
(£I5.75 50p) 

Specification same as Mk. 1, but with the 
following inputs. Mag. P.U. CER. P.U. 
Tuner. Spec. on Mag. P.U. 3mV at 1 kHz 
input impedance 47K. Fully equalised to 
within ±1db RIAA. Signal to noise ratio - 
65db (vol. max). 

TONE CONTROL Treble lift and cut 
Separate on off switch. A preset 
balance control. 

Duetto integrated transistor stereo Amp. £9.10.0 + 7/6 p&p. 
(£9.50 37p) 

Garrard Changer from F7.19.6 + 7/6 p&p. 
(£7.97 37p) 

Cover and teak finish plinth £4.15.0 + 7/6 p&p. 
(54.75 37p) 

Duo Type I speakers (see opp. page) ea. £4.4.0 + 7/6 p&p. 
(54.20 37p) 

The above items purchased together £29.10.0 + £1.10 p&p. 
(£29.60 £1.50) 
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SOUND 50 
50 WATT AMPLIFIER & SPEAKER SYSTEM 

The ELEGANT SEVEN Mk. III 
(350m W Output) 

7 transistor íu14- tunable M.W.-L.W. superbet portable. 
Set of parta. Complete with all components, including 
ready etched and drilled printed circuit board -back 
printed for foolproof construction. 

MAINS POWER PACK KIT : 9/6 (47p) extra. 

Price £5.5.0 plus 7/6 P. & P. (55.25 plus 37p PAP.) 
Circuit 2/6 (13p) FREE WITH PARTS 

The 
DORSET 
(600m W Output) I 

Price £5.5.0 (£5.25) 
plus 7/6 (37p) P. & P. 

Circuit 2/6 (13p) 
FREE WITH PARTS 

7- transistor lully tunable M.W.-L.W. superhet portable 
-with baby alarm facility. Set of parts. The latest 
modulised and pre- alignment techniques makes this 
simple to build. Sizes : 12 x 8 x 3in. 
MAINS POWER PACK KIT.: 9/6 (47p) extra. 

The Sound Fifty valve amplifier and speakers are sturdily 
constructed with smart housings and thoroughly tested 
electronics. They are designed to last -to withstand the 
knocks and bumps of life on the road. Built for the small 
and medium sized gig, they are easy to handle and quick 
to set up and can be relied upon to come over with all 
the quality and power you need. 
Output Power: 45 watts R.M.S. (Sine wave drive). Frequency response: 
-3dB points 30Hz at 18KHz. Total distortion: less than 2% at rated 
output. Signal to noise ratio: better than 60dB. 
Speaker Impedance: 3, 8 or 15 ohms. Bass Control Range: f 13dB at 
60Hz. Treble Control Range: f 12dB at 10 KHz. Inputs: 4 inputs at 
5mV into 470K. Each pair of inputs controlled by separate volume 
control. 2 inputs at 200mV into 470K. 
To protect the output valves, the incorporated fail safe circuit will 
enable the amplifier to be used at half power. 
SPEAKERS! Size 20" x 20" x 10" incorporating Baker's 12" heavy 
duty 25 watt high flux, quality loudspeaker with cast frame. Cabinets 
attractively finished in two tone colour scheme -Black and grey. 

COMPLETE SYSTEM Plus 
£4 Sound 50 amp and 2 speakers P. & P. 

or available separately. 
Amplifier £28.10.0 (£28.50) plus 20/- (el) P. & P. 

Speakers £12.10.0 (£12.50) each plus 30/- (£1.50) P. & P. 

J,Pte CeaWWic 
Simulated teak case 

£9.10.0 (£9.50) 
Plus P. & P. 7/6 (37p) 

SPECIFICATION: 
Sensitivities for 10 watt output 

at 1KHz into 3 ohms. Tape Head : S mV (at H. 
.p.s.) Mag. P.U.: 2 mV. Cer. P -U.: 80mV. Tuner: 100mV. 

Aux. 100mV. Tape /Rec. Output. Equalisation for each 
input is correct to within +2dB (R.I.A.A.) from 20Hz to 20KHz 

Tone Control Range: Base: 13dB at 60Hz. Treble: ± 14dB at 15KHz. Total Die: 
tortion: (for 10 watt output) < 1.5 %. Signal Noise : < -60dB. A.C. Mains 200 -250V 
Size 12 }1n long, 41in deep, 21in high. Built and tested 

.7LeCiaiat THE 
RELIANT 

Mkil 
SOLID -STATE 

GENERAL PURPOSE AMPLIFIER 
in simulated teak case £7.5.0 (£7.25) plus 7/6 (37p) P. & P. 

SPECIFICATIONS 
Output±10 watts. Output impedance -3 to 4 ohms. 
Inputs 1. -xtal mie IomV Tone Controls- Treblb control range ± 12dB at 18KHz. 
2. -gram /radio 250mV. Bass control range ± 13dB at 100Hz. 
Fegruency Response -(with tone controls central) Minus 3bB points at 20Hz and 
40KHz. Signal to Noise Ratio -better than -60dB. Transistors -4 silicon Planar 
type and 3 Germanium type. Mains input- 220/250V. A.C. Size of chassis- 101in. z 
41ín. x 2tin. For use with Std. or L.p, records, musical instruments, all makes of 
pick -ups and mikes. Built and tested. 

THE DUO SPEAKER SYSTEM 
Similar in design to those on the previous page the 2 -way speaker system is beautifully 
finished in polished teak veneer. It is ideal for wall or shelf mounting either upright 
or horizontally. 
Type 1 SPECIFICATION :- 
Impedance 8 or 10 ohms (please state requirement). It incorporates high flux 7in. z 3: in. 
speaker and 21in. speaker. Teak finish 111in.z bin. z Stin. 4 guineas (£4,20) each. 7/6 
(37p) P. & P. 

TOURISTE MK3 
CAR RADIO 

ALL TRANSISTOR 
Beautifully designed to blend with the interiors 
of all cars. Permeability tuning and long wave 
loading coils ensure excellent tracking, sensi- 
tivity and selectivity on both wave bands. R.F. 
sensitivity at 1 MHz is better than 8 micro volts. 
Power output into 3 ohm speaker is 3 watts. 
Originally sold completely built for £15.4.6 (£15.23) 
Pre -aligned I.F. module and tuner together with 
comprehensive instructions guarantees success 
first time. 12 volts negative or positive earth. 
Size 7in x tin x 4 +in deep. 

See top of previous page for address 

SET OF PARTS 

£6.6.0 
(£6.30) plus 7/6 (37p.) P. & P. 
Circuit diagram 2/6 (13p.) Free with parts 

Speaker, baffle and fixing kit 
25/- (£1.25) extra plus 4/- (20p.) 
p. & p. Postage free when or- 
dered with parts. 

g, T V 

R+TV 
(q Q 

CTN) LtMto 
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MISCELLANEOUS 

ENAMELLED COPPER WIRE 

S.W.G. Per flb reel Per lib reel 
18 -22. i1/3d 16/6d 
23 -30. I1 /9d 17/6d 
31 -35. 12/3d 18 /6d 
36,40. 15/- 24/- 
41-44. 17/9d 29/6d 
Orders despatched by return of post. Please 
add 1/- per item P. & P. 
Supplied by: Banner Transformers, Brooks 
St., Higher Hillgate, Stockport, Cheshire. 

TRADE ENQUIRIES INVITED 

BUILD IT in a DEWBOX quality cabinet. 
lin. x 21in. x any length. D.E.W. Ltd., 
Ringwood Road, FERNDOWN, Dorset. 
S.A.E. for leaflet. Write now -Right now. 

THE NEW 
ELECTRONIC MUSIC FOR YOU 
Then how about making yourself an elec- 
tric organ? Constructional data available 
-full circuits, drawings and notes! It has 
5 octaves, 2 manuals and pedals with 24 
stops -uses 41 valves. With its variable 
attack you can play Classics and Swing. 
Write NOW for free leaflet and further 
details to C. & S., 20 Maude Street, 
Darlington, Durham. Send 4d. stamp. 

BIG BARGAIN PARCEL I3 /- 
POST PAID 

Containing multi- contact relay, transistors, 
resistors (some high stab), rectifiers, diodes, 
capacitors, pots, knobs, etc. 

4 WATT GRAM AMPS. 
Volume and tone controls, mains operation, 
3fb output, new and boxed 72/6 P°I5ó 

SALOP ELECTRONICS Callers welcome 
23 Wyle Con, Shrewsbury, 
Shropshire S.A.E. for /Isis 

ENGINEERING SERVICE for constructors. 
Lathe work, milling, sheet metal, castings, 
etc. S.A.E. for details. Chelmsford Machine 
Tool Company, P.O. Box 55, Chelmsford, 
Essex. 

1 WATT AMPLIFIER BARGAIN 
5 Transistor, 9 volt supply, for 3 ohm 

speaker. Measures only 2in x 3in. 

Built and tested, only 24/- post paid. 

A. MANLEY, 
13 Randisbourne Gardens, Bromley Rd., 

London, S.E.6. 

6 or 12 volt FLUORESCENT LIGHTS 
12 ins. 8 watt tube, ample light for camp- 
ing, caravan or boats, etc. fully transis- 

torised, low battery drain. 
Only 65/- post paid. 

or in kit form 57/6 post paid 

4 watt GRAM AMPS 
Quality gram at{tplifier, volume /on, off 
and tone controls, A.C. mains operation, 
3f2 output, dimensions 41x4$x54 ins. app. 

new and boxed. 
Unbeatable at 67/6 post paid 
or in kit form 59/6 post paid 

ELECTRONIC INDUSTRIES (SHROPSHIRE) 
4 Longden Green, Shrewsbury, Shropshire 

SERVICE MANUALS for Pre 1958 H.M.V. 
and E.M.I. MODELS. Radio and Record 
Player Manuals 5/- each. Television Manuals 
7/6 each. Send C.W.O. stating model re- 
quired. Also limited range of components 
and spares. Send details of your require- 
ments. R.D.I. Ltd., Chilton Works, Garden 
Road, Richmond, Surrey. 
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Classified advertisements 1 /8d per 
word (812 np), minimum 12 words. 
Semi- display setting £6 per single 
column inch. Advertisements must 
be prepaid and addressed to Classi- 
fied Advertisement Manager, PRAC- 
TICAL WIRELESS, IPC Magazines 
Ltd., Fleetway House, Farringdon 
Street, London, EC4A 4AD. All 
cheques, postal orders, etc. to be 
made payable to PRACTICAL 
WIRELESS and crossed "Lloyds 
Bank Ltd." 

MISCELLANEOUS 
(continued) - NEW LOW PRICE - 

Brand New and Individually Tested Tran- 
sistors supplied unmarked, but packed 
separately for indentification and guaranteed 
to be within their correct specification or 
money refunded. All at 1 /9d. each or 

Any 16 transistors for only LI. 
ACY22 BSY27 OC201 2N3702 
BC108 0C45 0C202 2N3703 
BCI09 0071 ZTX300 2N3705 
BFY5I 0072 2NX300 2N3706 
BFY52 0C200 2N2926 2N3708 

MONEY BACK GUARANTEE. P. & P. I/- 

J. M. KING (A) 
17 Buckridge, Portpool Lane, 

London, E.C.I 

We stock all those components and 
materials required by the home Hi -Fi 
constructor, including speaker grille 
fabrics, BAP wadding, Peerless speaker 
kits, Helme Cabinet Kits, cross -over net- 
works, inductors, etc. Special offers also 
available. Send 5 x 5d stamps NOW for 
your copy of our new fully illustrated 
catalogue (catalogue cost refunded against 
purchases over 10s). No callers please, 
snail-order ONLY. 

UDIDSCAN Dept. PW2 

4, PRINCES SQUARE, 
HARROGATE. YORKS. 

SPEAKER ENCLOSURES from £3. Enclo- 
sures also made to specification. Send S.A.E. 
for prices and details. Newman and Spice, 
223 Mount Pleasant Road, Hastings, Sussex. 

MUSICAL MIRACLES 
WAA -WAA Pedal. Complete kit of all 
parts, robust cabinet, mechanism & 
instructions. Huge sales, well proven 
design. Only 49/- complete. Or built & 
tested £4.15s. post free. 
Rhythm Box. Build your own from our 
pre -built electronic circuit modules, e.g. 
box giving waltz, foxtrot etc., cost under 
£ 17. 
Organ Percussion units £14. Bass pedal 
and other fascinating effects, fuzz, 
tremolo etc. 
Send s.a.e. for list. D.E.W. Ltd., 
254 Ringwood Rd., Ferndown, Dorset. 

TV NOTES for UFO Detection, and 2 
Optical Circuits, 9/6. Optical /radiation De- 
tector Circuit (electronic "memory ") 9/6. 
UFO Daily Flight Patterns (American. 
British) 7/6. Radar & Electronic Publica- 
tions, "Highlands ", Needham Market. 
(Suffolk. 

CASSETTE RECORDERS, Amplifiers, 
Tuners, Headphones, Microphones, all 
reduced. S.A.E. List, Paul Coleman, 15 
Mount Drive, Wisbech, Cambs. 

STUDENTSHIP WITH GRANTS , 
Careers. England, Europe, U.S.A. 
S.A.E.: Paraphysical Laboratory, Down - 
ton, Wilts. 

MISCELLANEOUS 
(continued) 

FANTASTIC REDUCTIONS - S -DeCs 
19/ -, T -DeCs 42/ -, Sinclair IC -10 inte- 
grated amplifiers 48/11, Sinclair Micro - 
matic Receivers (assembled) 54/ -, kits 
44/ -, batteries 5/6 extra. Modern 
miniature meters 134 in square, similar 
to SEW 38P, 50 or 100 microamps 30/ -. 
Postage 2/- per order. Swanley Elec- 
tronics, 32 Goldsel Road, Swanley, 
Kent. 

ELECTRICAL 

240"t1 
EIECTRNEIT 

AMMO- 
BEST EVER 200/2.40 VOLS "MAINS" 

SUPPLY FROM 12 VOLT CAR BATTERY 
Exclusive World Scoop Purchase. The f abu- 
lous Mk. 12D American Heavy Duty Dyna- 
motor Unit with a Massive 220 watt out- 
put 
ul 
and giving the most brilliant 200/240 

performance of all time. Marvellous 
for Television, Drills; Power Tools, Mains 
Lighting, AC Fluorescent Lighting and all 
200/240 volt Universal AC /DC mains equip- 
ment. Made at tremendous cost for U.S.A. 
Govt. by Delco -Remy. This magnificent 
machine is unobtainable elsewhere. 
Brand New and Fully Tested, only £6.19.6, 

plus 10 /6 postage. C.O.D. with pleasure. 
Money back it not delighted. Please send 
s.a.e. for interesting illus. details. 
Dept. PW, STANFORD ELECTRONICS 

Rear Derby Road, North Promenade, 
Blackpool, Lancashire. 

WANTED 

CASH PAID for New Valves. Payment by 
return. WILLOW VALE, ELECTRONICS, 
4 The Broadway, Hanwell, London. W.7. 
01- 567/5400 -2971. 

WE BUY New Valves and Transistors. State 
price: A.D.A. MANUFACTURING CO., 
116 Alfreton Road, Nottingham. 

WANTED NEW VALVES, televisions, 
radiograms, transistors, etc. STAN WILL - 
ETTS, 37 High Street, West Bromwich, 
Staffs. Tel.: WES 0186. 

WE BUY New Valves, Transistors and clean 
new components, large or small quantities, 
all details, quotation by return. WALTON'S 
WIRELESS STORES. 55 Worcester Street, 
Wolverhampton. 

TOP PRICES PAID for NEW VALVES 
popular T.V. and Radio types. 

KENSINGTON SUPPLIES (C), 

367 Kensington Street, Bradford 8, 

Yorkshire. 

HIGHEST CASH PRICES for Tape 
Recorders, 9.30 - 5. Immediate quota- 
tions. 01-472 2185. 

WANTED -Ex- R.A.F. HF Transmitter 
Receiver, type TR9, circuit condition 
unimportant. Box No. 94. 

WANTED NEW 
VALVES ONLY 

Must be new and boxed 
Payment by return 

WILLIAM CARVIS LTD. 
103 North Street, Leeds 7 
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EDUCATIONAL 

TELEVISION 
This private College provides efficient theoretical and prac- 
tical training in Radio and TV Servicing. One -year day courses, 
commencing in Sept., January and April, are available for 
beginners, and shortened courses for men who have had 
previous training. Write for free prospectus to: 
London Electronics College, Dept. LX /4. 20 Penywern 
Road, Earls Court, London, S.W.5 Tel. 0I -373 8721 

TRAIN FOR SUCCESS 
WITH ICS 

Study at home for a progressive 
post in Radio, TV and Electronics. 
Expert tuition for City & Guilds 
(Telecoms Techn's Cert. and Radio 
Amateurs') R.T.E.B., etc. Many 
non -exam courses incl. Colour TV 
Servicing, Numerical contrcil & 
Computers. Also self -build kit 
courses -valve and transistor. 
Write for FREE prospectus and find out 
how ICS can help you in your career. 

ICS, DEPT. 541 INTERTEXT HOUSE, 
STEWARTS ROAD, LONDON. SW8 

COLOUR TV SERVICING 
Be ready for the coming Colour TV boom. 
Learn the techniques of servicing colour 
TV sets through new home study courses 
specially prepared for the practical TV 
engineer technician, and approved by 
leading manufacturer. Full details from: 
ICS (D.562), Intertext House, London 

SW8, or 'phone 01 -720 1983. 

R.T.E.B, Certs., City & Guilds, Colour 
TV, Radio, Computers, Radio Amateurs' 
Cert., Practical Electronics (with kit). 
Thousands of successes. Send for full de- 
tails of Home Study Courses and illustrated 
book -FREE. BRITISH INSTITUTE OF 
ENGINEERING TECHNOLOGY, Dept. 
137K, Aldermaston Court, Reading RG7 
4PF. 

A.M.S.E. (Elec.), City & Guilds, R.T.E.B. 
Cert., Radio Amateurs' Cert., etc., on 
'Satisfaction or Refund' terms. Wide range 
of courses in Elec. Engineering, Design, In- 
stallation, Repairs, Refrigeration, Elec- 
tronics, Radio & TV., etc. Send for full 
details and illustrated book -FREE. 
BRITISH INSTITUTE OF ENGINEERING 
TECHNOLOGY, Dept. 124K, Aldermaston 
Court, Reading RG7 4PF. 

RADIO OFFICER training courses. Write: 
Principal, Newport and Monmouthshire 
College of Technology, Newport, Mon. 

AERIALS 

BAKER AND BAINES 

UHF Aerials BBC and ITV 625 Colour 
10 ele 42/ -, 14 ele 47/ -, 18 ele 86/ -, 22 ele 75/ -, 
Double 22 ele 160/ -. 
BBC Aerials: Dipole 35/ -, X 43/ -, H 48/ , 
ITA Aerials: 5 ele 89/ -, 8 ele 54/ -, 11 ele 66 / -, 
double 5 array 88/ -. 
Combination Aerials: Dipole plus 5 54/-, 
H plus 5 82/ -, X plus 5 90/ -. Special Loft Dipole 
plus 5 42/ -, 
Diplexeré - Triplexers - Matched Diplexers 
UHF - VHF. 
Poles, Lashings, Clamps, Couplers, etc. Co -Ax 
1/3 and 2/3. 
Postage paid inland on Aerials only. Please state 
channels when ordering. SAE for full liete. 

11 Dale Crescent, Topton, Chesterfield 

SITUATIONS VACANT 

EAGLE INTERNATIONAL require 
Audio Engineers; excellent prospects. 
Must be fully conversant with Stereo 
Amplifiers, Tuners, Multiplex, etc. 
Contact Mr. Morrow 01 -636 0961. 

Radio 
Operators 
There will be a number of vacancies in the Composite 

Signals Organisation for experienced Radio Operatore 
la 1971 and subsequent years. 

Specialist training courses lasting approximately 8 
menthe are held at intervals. Applications are now 
invited for the course starting in September 1971. 

Salary Scales 
During training with free accommodation provided 

at the Training School: - 
Age 21 £848 per annum 

22 £906 
23 1943 ,, 
24 £981 
25 and over £1,023 

On successful completion of course: - 
Age 21 £1,023 per annum 

22 £1,087 
23 £1,150 
24 £1,214 
25 (highest age point) £1,288 

then by 6 annual increments to a maixmum of £1,749 
per annum. 

Excellent conditions and good prospects of promotion 
Opportunities for service abroad. 

Applicants must be United Kingdom residents, 
normally under 35 years of age at start of training 
course, and must have at least 2 years operating 
experience or PAM- qualifications. Preference given to 
those who also have GCE '0' level or similar qualification 

Interviewe will be arranged throughout 1971 

Application forms and further particulars 
from:- 
RECRUITMENT OFFICER (TRO 37) 

Government Communications 
Headquarters, 
Oakley, Priors Road, 
CHELTENHAM, Glos. GL52 5AJ 
Tel: No. Cheltenham 21491 Ext 2270 

LADDERS 

VARNISHED TIMBER LADDERS from 
manufacturer, LOWEST PRICES anywhere. 
15,ft. ext. £5.10. 17ft. ext. £5.15. 20ft. ext. 
£6.5. 21 #ft. ext. £7. 241ft. ext. £8.2. 29ft. 
ext. £9.5. 311-ft. Triple ext. £11.2.6. 36ft. 
triple ext. £14.10. Carr. 13/6. Free Lists. 
Also Aluminium Ext. and Loft Ladders. 
CALLERS WELCOME. Dept. W.L.S. 
HOME SALES, BALDWIN ROAD, 
STOURPORT, WORCS. Phone Stourport 
2574. 

METAL WORK 

METAL WORK: All types cabinets, chassis, 
racks etc., to your specifications. PHIL - 
POTTS METAL WORKS LTD., Chapman 
Street, Loughborough. 

FOR SALE 

SEEN MY CAT? 5,000 items. Mechanical 
& Electrical Gear, and materials. S.A.E. 
K. R. WHISTON, Dept. PW, NEW 
MILLS, Stockport. 

MORSE EASY 
FACT NOT FICTION. If you start RIGHT you will be 
reading amateur and commercial Morse within a month. 
(Normal progress to be expected.) 

Using scientifically prepared 3 -speed records you 
automatically learn to recognise the code RHYTHM 
without translating. You can't help it, it's easy as learning 
a tune. 18 W.P.M. in 4 weeks guaranteed. 

For details and course C.O.D. ring, s.t.d. 01 -660 2896 
send 8d. stamp for explanatory booklet to: 
GBCHS (BON 11), 45 GREEN LANE, PURLEY, SURREY 

SELF -WV ( wAEa °"`-- 

-eIM7/ 
air drying GREYIMMMER 

tIOI4 / OR BLACK WRINKLE 

o (CRACKLE)finishes 
Vulcan Aerosol spraykit e 
qualitryeddura durable easyy instant spray. No s oveebagking 

bronze. Modern Eggsheell Black Wrinkleb(Crackle) 

Also 
all at 

ushsbuc nself 
Black ca. finish a ne. ándayater resistant 

rage finis 
a 

SPECIAL OFFER: 51 tan plus optional transferable 
snap-on 

n 

trigger handle (value xsplfor l5o, carriage 

mer (Motor car quality) also avlailable. Please encl se cheque or 
crossed P.O. for total amount 

YUKAN 
307a, EDGWARE ROAD, 

Dept: M9 , LONDON, W2 18N 
We supply many Government Departments.nicipal 
Authoritles.mstitutes and Leading Industrial 5) 

Organisations -We nn supply you too. 
Open all day Saturday. Closed Thursday afternoons. 

AUSTRALIAN READERS: SEND 
S.A.E. FOR ELECTRONICS CATA- . 

LOGUE. HOBIPAK, P.O. Box 224, Carl- 
ton South, 3053, Victoria, Australia. 

% ERVICE SHEETS 

SERVICE SHEETS. Radio, TV etc. 8,000 
models. List 2/ -. S.A.E. enquiries. TEL - 
RAY, 11 Maudland Bank, Preston. 

RADIO, TELEVISION over 3,000 models. 
JOHN GILBERT TELEVISION, lb Shep- 
herds Bush Rd., London W.6. SHE 8441. 

LARGE SUPPLIER 
OF 

SERVICE SHEETS 
(T.V., RADIO, TAPE RECORDERS, 
RECORD PLAYERS, TRANSISTORS, 
STEREOGRAMS, RADIOGRAMS, 

CAR RADIOS) 
Only 5/- each. Manuals from 10/- 

"PLEASE ENCLOSE LARGE S.A.E. 
WITH ALL ENQUIRIES & ORDERS" 

(Uncrossed P.O.'s please, original 
returned if service sheets not available.) 

C. CARANNA 
71 BEAUFORT PARK 

LONDON, N.W.11 
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 only. 
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SERVICE SHEETS RECEIVERS & COMPONENTS 
(continued) (continued) 

TRADER SERVICE SHEETS 
5/- each plus postage 

We can supply Trader Service Sheets for 
most makes and types of Radios, Tape 
Recorders and Televisions -Manuals for some. 

Cheques and open P.O.s returned if sheets not 
available. 

OAKFIELD ENTERPRISES 
LIMITED 

30 CRAVEN STREET, STRAND 

LONDON WC2 

Make Model Radio /TV 

1970 List now 
available at 2/- 
plus postage 

From 

If list is required 
indicate with X 

Address 

enclose remittance of 

(and a stamped addressed enVelepe) 
s.a.e. with enquiries please 

MAIL ORDER ONLY (February PW) 

SERVICE SHEETS (1925 -1970) for Tele- 
visions, Radios, Transistors, Tape Recorders, 
Record Players, etc., by return post, with 
free Fault- Finding Guide. Prices from 1 / -. 
Over 8,000 models available. Catalogue 2/6. 
Please send S.A.E. wth all orders /enquiries. 
Hamilton Radio, 54 London Road, Bexhill, 
Sussex. 

RADIO /TV SERVICE SHEETS 
AND MANUALS 

S.A.E. with enquiries please. Mullard 
Valve and Semiconductor Data Book 
4/6 'post free. Resistor Colour Code 
Indicator 2/6 post free. 

BELL'S TELEVISION SERVICES 
(Prop. S. Bell), 

Albert Place, Harrogate, Yorks. 
Mail Order only. HG1 4QA. 

RECEIVERS & COMPONENTS 

BRAND NEW ELECTROLYTICS, 15/16V. 
0.5, 1, 2, 5, 10, 20, 30, 40, 50, 100 mfds, 
9d. E12 series 5% resistors. Carbon Film 
1W 112 to iMG, lód. Wirewound 5W 150 
to 15K52, 10d., postage 1 / -. The C. R. 
Supply Co., 127 Chesterfield Rd., Sheffield 8. 

COMPLETE RANGE of receivers by Trio. 
Lafayette, Hallicrafters, etc. Chassis, panels, 
cabinets. S.a.e. for lists. Stephens -James 
Ltd., 70 Priory Road, Liverpool 4. Tel. 
051- 263 -7829. 

A CORNUCOPIA OF COMPONENTS! 
Scarce valve, selected T.V. components, 
Speakers, Cabinets. Computer panels -long 
leads NOT printed circuits. Transistors, 
resistors -new and recovered. State require- 
ments. S.A.E. (F.S.) for details. MAIL - 
MART, 6 Eastbourne Road, Pevensey Bay, 
Sussex. 
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Stella Nine Range Cases 
Manufactured in Black, Grey, or Blue 

Stelvetite and finished in Plastic- coated 
Steel, Morocco Finish with Aluminium 
end plates. Rubber feet are attached and 
there is a removable back plate. There is 
also a removable front panel in 18 s.w.g 
Alloy. 

Now all Aluminium surfaces are coated 
with a strippable plastic for protection 
during manufacture and transit. All edges 
are polished. 

LIST OF PRICES AND SIZES 
Width Depth 4" Height 6" Height 7f" Height 

£ s. d. £ s. d. £ s. d. 
6f" 3f" 15 0 18 0 1 1 6 
61" 44" 16 3 1 1 6 1 5 0 
81" 3}" 18 0 1 5 0 1 5 0 
81" 6}" 1 5 0 1 11 9 1 17 0 

10 }" 7f" 1 14 6 2 2 6 2 6 0 
121" 3f" 1 5 0 1 11 9 1 17 6 
12}" Sr 1 14 0 2 2 0 2 5 6 
12f" 8-7," 2 3 0 211 6 2 15 6 
141" 3j" 110 0 1 17 6 2 2 0 
141" 9f" 2 11 6 3 7 0 3 10 0 
16f" 6f" 2 6 0 2 15 6 3 1 9 
16f" lOf" 3 0 0 3 18 0 4 6 0 

Cases -Post 4s. 6d, per order. 
Discounts available on quantities. 

CHASSIS in Aluminium, Standard Sizes, 
with Gusset Plates 

Sizes to fit Cases. All 24" Walls 
s. d. s. d. s. d. 

6 "x3" 6 6 10"x7" 10 3 14 "x3" 8 9 
6 "x4" 6 9 12 "x3" 8 0 14 "x9" 17 3 
8 "x3" 7 9 12 "x5" 9 0 16 "x6" 12 9 
8"x 6" 9 3 12"x 8" 12 9 16"x 10" 19 0 

Chassis -Post 3s. Od. per order. 
Discounts available on quantities. 

E. R. NICHOLLS 
Manufacturer of Electronic Instrument Cases 

46 LOWFIELD ROAD 
STOCKPORT - CHESHIRE 

Tel: 061 -480 2179 

NEW MODEL . V.H.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 set will give you endless hours of 
pleasure and can be built in one evening. Powered 
by 9 Volt Battery, complete with easy to follow 
instructions and built in Jack Socket for use with 
Earphones or Amplifier. 

Only 68 / -, P. & P. Free U.K. only 
"MAY FLOWER" 

5 Wave Band Short Wave Kit 

As illustrated above our all wave band one valve 
easy to build kit. Complete with one short wave and 
one medium wave plug in coil. Extra coils available 
at 7/- each. Price 75/- P. & P. included. This kit 
contains the very best in components. Drilled 
chassis, bandopread tuning, step by step instructions 
and of course first class reception and value for 
money. 
Dluetrated Catalogue of Selected Kits and Corn. 
ponents 2 /6. P. & P. Free. 

Cheques, Postal Orders to: 
Dept. P.W., 

Galleon Trading Co., 25 Avelon Road, 
Romford, Essen 

RECEIVERS & COMPONENTS 
(continued) 

EX COMPUTER PRINTED CIRCUIT PANELS 2in x 
4in packed with semi -conductors and top 
quality resistors, capacitors, diodes, etc. Our 
price, 10 boards 10/-. P. & P. 1/6. With a 
guaranteed minimum of 35 transistors. Data 
on transistors included. 
SPECIAL BARGAIN PACK. 25 boards for LI. 
P. & P. 3/6. With a guaranteed minimum of 
85 transistors. Data on transistors included. 

PANELS with 2 power transistors similar to 
0C28 on each board + components, 2 boards 
(4 x 0C28) 10 / -. P. & P. 1/6. 

9 0A5, 3 OA10, 3 Pot Cores, 26 Resistors. 
14 Capacitors, 3 GET 872, 3 GET 872B, 1 GET 
875. All long leaded on panels 13in it 4M. 
4 for 20/ -. P. & P. 5/ -. 

LARGE CAPACITY ELECTROLYTICS 
I0008MFD 30V}7 /6 ea. P. & P. 1/6 16000MFD 12V 
or £3.10.0 per doz. Carr. 10/ -. 

250 MIXED RESISTORS 12/6 
h &I watt. 

150 MIXED HI STABS 12/6 
k, f & I watt 5% and better. 

EXTRACTOR /BLOWER FANS 

(PAPST) 
100 CFM 2800 RPM 4-tin x 4-fin x 2in. Ideal for 
kitchen extraction, instrument cooling, etc., 
etc. 50/- each. P. & P. 5/ -. 240V AC 50Hz. 

DIODES ex EQPT; SILICON 
I Amp 1000 Ply. 4 for 10/- 
20 Amp 150 PIV. 4 for E1. P. & P. 1 / -. 

BARGAIN RELAY OFFER 
Single pole change over silver contacts. 25V 
to 50V. 2.5k/I. coil. 8 for 10/ -. P. & P. If-. 

KEYTRONICS mail nly 

52 EARLS COURT ROAD, 

LONDON W8 01- 478 8499 

Microcircuits: 
709, 50p. 741, £1.05. PA230, 92p. 

PA234, 87p. PA237, £1.57. D40C1, 67p. 
VALUE FOR MONEY 

Plessey Microelectronics made a large 
number of microcircuit audio ampli- 
fiers. They tested these. The best ones 
were marked SL403A. The next best 
were marked SL402A. Some reject 
devices were sold as scrap. 
We sell Plessey marked SL402A for 
£1.75, complete with full data circuits, 
etc. 

JEF ELECTRONICS (P.W.2), 
York House, 12 York Drive, Grappen- 
hall, Warrington, Lancs. Mail Order 
only. C.W.O. P. & P. 10p. per order. 

O /seas 75p. 
Money back if not satisfied. 

AERIAL BOOSTERS 
We make four types of r.f. high gain 
transistorized pre -amplifiers 

Wideband Radio Type L10 39/- 
This covers the Medium and Short Wave. 

V.H.F. F.M. Radio Type L11 59/- 
This covers the V.H.F. radio band. 

V.H.F. Television Type L12 59/- 
Please state Band and I and III. - 

U.H.F. Television Type L45 59/- 
Tunable over the U.H.F. band. 

S.A.E. for Details. P. and P. 1/- 
VALVE BARGAINS 

Any 5 -9/ -; 10 -14/ -; 100-E5 10s; ECC82, 
ECL80, EF80, EF85, EF183, EBF89, EB91, 
EY86, PCC84, PCC89, PC97, PCF80, 
PCF86, PCL82, PCL83, PCL84, PCL85, 
PL36, PY33, PY81, PY82, PY801, PY800, 
30L15. 

7 day Money Back Guarantee. 
VELCO ELECTRONICS 

62 Bridle St, Ramsbottona, via Bury, Lanes. 
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RECEIVERS & COMPONENTS 
(continued) 

Are you thinking P W. AMATEUR BANDS 
of building a COMMUNICATIONS RECEIVER 
Save money and time - buy the full kit from us to build the 
second converter/U. amplifier - all 1st class components 
£7.95 (£7.19;0.) +3 /6pp, F. & B. ELECTRONICS 
price includes chassis 5, Staple Inn, Holborn bars E.C.1 
Kits for all further assemblies available in later issues 

£5 TELEVISIONS £5 
Delivered anywhere in Great Britain 

17' 12 channel. Complete & tested. Excellent condition 
Carriage and ins. £1 

17" Untested T. V.s 12 channel. 80 /- Carriage £1. All makes 

TUBES ! TUBES ! 
Guaranteed 6 months 

17' & 19' All makes 30/- 
23' 50/- 
19' Bonded 701- 
23' Bonded 90/- 

Plus 10 / -. carriage 

VALVES EX EQUIPMENT 
Guaranteed 6 months 

APR12 1/- PCC84 1/6 PL36 4/6 688 
EB91 3d PCF80 1/6 PL81 3/6 68W7 
EBF89 2/6 PCC89 2/6 PY81 11- 6U4 
ECC82 2/6 PCL85 4/6 PY800 3/. 20D1 
ECL80 1/- PCL84 3/6 PY82 1/- 20P1 
EF183 2/8 PCL82 3/6 PY33 4/6 20P3 
EF184 2/6 PCF86 3/6 U191 8/6 30PLI 
EY86 3/6 PCL83 2/6 6F23 3/6 30PI2 

30E5 

On 2 valves or more 6d. postage & packaging 

UHF TUNERS TO SUIT MOST MODELS 
i.e. FERGUSON 850 900 Chassis 
K.B. G.E.C. etc. 50/ -. P. & P. 101- 

VHF TUNERS MOST MAKES 

30/- delivered. (Discount for quantity) 

Dept. T.S. 

THORNBURY TRADE 
DISPOSALS 

1/- 
2/- 
3/6 
2/8 
4/6 
2/- 
4/6 
4/- 
2/3 

Thornbury Roundabout, Leeds Rd., Bradford. Tel. 665670 

ASSORTED COMPONENTS, 71b, 20/- 
C.P. COMPUTER PANELS, 5- BC108, 
Diodes, 4, 10 / -. NPN /PNP Silicon 
Transistors, Resistors, Diodes, Capaci- 
tors, etc. Panels with four transistors, 
2/ -, 6/8, 3/ -. 10/12, 5/.. 14/16, 6/ -. 24, 
8/ -. 30/32, 10 / -. Post 2/ -. Mail Order 
only. J.W.B. Radio, 75 Hayfield Road, 
Salford 6, Lancs. 

BC108B 2/3; BC109C 2/6; 2N3705, 50V, 
800mA, 100MHz, 2/9. Postage 1 / -, SAE list. 
GREENWELD, 24 Goodhart Way. W. 
Wickham, Kent. 

PRINTED CIRCUITS 
P.W. STEREO TAPE RECORDER (Jan. 1971) 

Twin channel 
Preamplifiers /Record Amplifiers. -Price 13/- 
Twin channel. Monitor Amplifiers. -Price 8/ -. 

Monitor Amplifiers. -Price 8 / -. 
All boards are drilled and tin plated with 
reverse side screen printed for easy com- 
ponent and connection identification. 
S.A.E. for list of P.C. boards for other 
proj ects. 

SERVITRON ELECTRONICS, 
18, Beckdean Ave., Poulton -Le- Fylde, 

Blackpool, Lancs. FY6 815G. 

NEW VALVES! 
Guaranteed and Tested 

24 -HOUR SERVICE 
IR5 5/6 
165 4/8 

394 59 
3V4 7/6 
6/30L2 11/6 
6AQ5 5/- 
6E23 13/8 
6F25 12/- 
25L6GT 4/6 
30015 12/6 
30018 12/9 
30FL1 12/6 
30L15 12/9 
30L17 14/6 
30P4 12/- 
30P19 12/- 
3oPL1 12/3 
30PL13 14/- 
30PL14 18/6 
CCH35 18/- 
DAC32 6/9 
DAF91 4/3 
DAF96 7/- 
DF33 7/6 
DF91 3/- 
DF96 7/- 
DK32 8/9 
DK91 5/8 

DK92 8/3 EF184 8/- 
DK96 7/3 EH90 8/- 
DL35 4/9 EL33 9/8 
DL92 5/9 EL84 4/9 
DL94 7/6 EY51 7/- 
DL96 7/3 EY86 6/3 
DY86 5/3 EZ80 4/3 
DY87 5/8 EZ81 4/8 
EABC80 6/8 KT61 9/8 
EB91 2/- KT66 16/6 
EBC33 7/9 N78 17/- 
EBF89 8/- PC86 9/9 
ECM 3/6 PC88 9/9 
ECC82 4/- PC97 7/6 
ECC83 4/9 PC900 7/- 
ECF80 5/9 PC084 6/3 
ECF82 5/9 PCC89 9/8 
EC1135 5/6 PC0189 9/6 
ECH81 5/9 PCF80 5/11 
ECL80 6/9 PCF86 9/- 
ECL82 6/3 PCF80I 6/6 
ECL80 7/6 PCF802 8/9 
EF39 4/6 PCF80512/9 
EF80 4/6 PCF80611/- 
EF85 5/9 PCL82 6/9 
EF88 8/8 PCL84 7/- 
EF89 4/9 PCL85 8/6 
EF91 2/6 PCL86 8/- 
EF183 5/6 PFL20011/6 

PL36 
PL81 
PL82 
PL83 
PL84 
PL500 
PL504 
PY32 
PY33 
PY81 
PY82 
PY800 
PY801 
1119 
U25 

9/9 
9/3 

6/9 

12/9 
13 /- 
10/9 
10/9 

5/- 
7/- 
7/- 

18/6 
U26 12/9 
U191 12/- 
U251 14/- 
U329 14/- 
UABC80 6/- 
UBF89 6/8 
UCC85 7/3 
UCH81 6/8 
UCL82 6/9 
UCL83 10/9 
UF89 6/- 
UL84 0/8 
UY85 5/3 
Z77 3/9 

Postage on 1 valve 9d. extra. On 2 valves or more, postage 
6d. per valve extra. Any parcel insured against damage in 
transit 6d. extra. Office address, no callers. 

GERALD BERNARD 
83, OSBALDESTON ROAD, 

STOKE NEWINGTON, 
LONDON, N.16 

PADGETTS 
RADIO STORE 

OLD TOWN HALL, 
LIVERSEDGE, YORKS 

TEL. HECKMONDWIKE 4285 
AIR POSITION INDICATORS. Contains gears, Ball 
Races, Dimmer units, Lamps, four numbered 
Counters. 24 Volt motor, etc. Great interest to the 
model makers, in good condition, 15/-, Carriage 10/ -, 
GROUND POSITION INDICATOR. Contains 24 Volt 
Lamp. Prisms, mirror, gears. Could interest schools 
and model makers, 15/ -, Carriage 15/ -. 
NEW BOXED UNIT TYPE 8197. Contains two 
Toggle D.P.S.T. switches, also one press Toggle 
D.P.S.T. Sixteen miniature 500 Ohm. Pre -set Pots. 
R%, TX, Switches, etc. 5/ -, P/P 4/6. £3 per dozen. 
Carriage paid. 

TOGGLE SWITCHES. D.P.S.T. 1/ -, P/P 91. on any 
Switch. 1 doz. Post Free. Ex Units. 
D.P.D.T. SWITCHES 1/9. PRESS BUTTON 
D.P.S.T. 1/0. 
G.P.O. RELAYS, EX -PESTO 400 Ohms. Doz. 10 /- 
P/P 5 / -. Sample, 1/3, P/P 1/6. 

SPECIAL OFFER. Bush 17' T.V. Sets Series 75. 12 
Channels. Complete and Tested with good Tube 
26.10.0. Cabinet Fair. Carriage and Insurance 
Passenger Train G.B. only 35/ -. Untested 17' T.V. 
Complete 12 Channel 50/- Carriage £1. 

Speakers Removed from T.V. Sets. All P.M. 3 Ohms. 
8 X 21 speakers 3/- each. Slot Speakers 8 x 2} 5/- 
each. Post on any Speaker 4/ -. 
8' P.M. Speakers in Cabinet with Volume Control 
2 Ohm. Cabinet Condition Poor, Speaker First Class. 
10/- Post and Packing 10/ -. Reclaimed T.V. Tubes 
with 6 month Guarantee 17' AW 3/80, AW 43/88 
40/ -, MW 43/69 30 /- each. All Tubes 15/- Carriage. 

VALVE LIST -Ex Equipment, 3 m nths' guarantee. 
Single Valves Post 7d., over 3 Valves p. & p. paid. 
ARP12 
E691 
EF85 
EBF80 
ECC81 
ECC82 
ECLSO 
EF50 
EF80 
EF91 
EY86 
PCC84 
PCF80 
PCL84 
PCL82 

1/6 PCL83 5/- 6U4 5/- 

3/- PL81 

6P28 5/- 
4/- 

3/- PY33 5/- 
1OP13 2/6 

9/- - PY81 1/6 

1/6 PY82 1/8 
1/- PZ30 5/- 
1/6 U191 5/- 
9d U281 5/- 
6/- 2/- U282 5/- 
2/- U251 5/- 
4/- 6B8 1/8 
4/- 6BW7 2/6 

185BT 
20D1 
20P1 
20P3 
30PL1 
30P12 
30E5 
30FL1 
6 /3OL2 

8/8 
8/- 
5/- 
2/6 
5/- 
5/- 
2/6 
5/- 
5/- 

Please mention 
PRACTICAL 
WIRELESS 

when replying to 
advertisements 

BUILD YOUR CIRCUITS 

on 

VEROBOARD 
-the Universal Wiring Board - 
obtainable from your local Retailer 
Trade enquiries to: 
NORMAN ROSE (ELECTRICAL) LTD. 
8 St. Chad's Place, Gray's Inn Road, London, W.C.1 
Technical enquiries to: 
VERO ELECTRONICS LTD. 
Industrial Estate, Chandler's Ford, Hants 

If you have difficulty in obtaining 

PRACTICAL WIRELESS 
Please place a regular order with 
your newsagent or send 1 year's 
subscription (£2 -5 -0) to Subscription 
Department, Practical Wireless, Tower 
House, Southampton St., London, W.C.2. 
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G. F. MILWARD MAIL ORDERS: Drayton Bassett, Tamworth, Staffs. 

ELECTROLYTIC CAPACITORS 
WHOLESALE/RETAIL: 369, Alum Rock Road, Birmingham, B8 3Dr. Tel: 021-327-2339 

WIRE-ENDED TYPES 
REF. No. 
GI/II 20/450V 2/-HI/II 
G1f13 40/50V II-14212 
G2(5 10/6V 9d 
G3/7 i00/25V 21-14218 
G3114 1001180V 2/- 
G5/9 8181450V 31- 
G6113A 401450V 2j-H2/IIA 
H1/1 1/6V 6d 
14113 4/4V 6d 
14 114 616V 6d 
1-1117 2016V 6d 
HI i9 6016V 6d 

NOTE: IT IS ESSENTIAL 
REF. NO. 

816V 6d 
64123V 11- 

H2/6A 241275V II- 
321150V 1j- 

H2/9A 21150V 11- 
H2/10A 16/32/350V 21- 

32/275V 1/6 
H3/7A 500/12V 1/6 
H3/8 750/12V 116 
H3110A 30110V 6d 
H3I12 16150 (REV) 21- 
H411 2014/275V 1/6 

THAT REFERENCE NU M BER 
REF. Na. 
G4113 400150V 2/- 
G4114 500/4V 9d 
H5/3A 500125V 21- 
H5/6A 4013V 6d 
H517 3016V 6d 
145(11 40016.4V 4d 
H5/12 320¡10V II- 
H5114 516V 6d 
14611 100150V 1/6 
H616 200/3V 6d 
1-1617 200/16V 1j6 
I-16113 50013V 9d 

IS QUOTED WHEN ORDERING 
REF. NO. 
147/1 10/12V 9d 
H7/2 20115V 11- 
H7/2A 20/6.4V 9d 
H7/3 25112V 9d 
H714 25/25V 1/6 
H7/4A 25120V 116 
H7/5 40/I5V 1/6 
H716 5013V 6d 
H716A 26/50V 116 
H7/7 50112V 116 
H7/7A 50110V 1/- 
1-1718 50115V 1/6 

THESE CAPAC ITORS 
REF. NO. 
H7/9 60/I2V 116 
H7/10 60115V 116 
H7/I I 64125V 1/6 
H7113 75115V 116 
147114 10014V II- 
14812 2150V 1/- 
H8/3 3150V II- 
H817 12/25V I/6 
H8/7A 15115V 116 
H8/I0 21275V 11- 
H8/11A 250112V 1/6 
H8/13 100/25V 21- 

CAN TYPES 
REF. NO. REF. NO. 
GIIBA 16j35V II-G3113A 2,000130V 5¡- 
G1j10 321275V II-G411 3001700I320V 7/6 
01114 16/275V II- G4/3 2501150V 21- 
0211 6,000130V 716 G4/4 501501200V 21- 
G215 125/200V (REV) 51- G4/5A 601350V II- 
G2/1I 1001350V 21- G4/6 6012001275V 216 
G2112 100/150V 2/-G4/7 40140/275V 116 

G2/14 20/10/101450V 21-G4/7A 401401450V 216 
0311 601100/350V 31- 04111 2,000/25V 31- 
G3/2 200/200/350V 6/- G4/12 150/30V II- 
G3/2A 2001200/100/350V 716 G4/13 100/200/16/275V 61- 
G3/4 6501300V 716 0513 35,000/15V 151- 
G3/6A 50/50/350V 2/-G515 4001275V 31- 
G3/9 100/200/250V 6l-05/6 60/100/275V 216 
03110 40126110110/350V 31- G517 100/400/300V 716 
03/IOA 200/350V 2/- 05/7A 45,000112V 151- 
G3/12 100j200116116/300V 51- G5/10 100/100150/350V 3/- 
03113 64/275V 21-G5/II 1001200/25V 2/- 

REF. NO. 
05112 I00/20/10/350/20150V 

216 
0511 40/100/350V 2/6 
G5113A 40/40/40/40/350V 2/6 
06/1 12,000115V 15/- 
06I2A 2,500/50V 7(6 
0613A 2,000115V 31- 
G614A I,000125V 2/6 
G6/5 1,00011,500/25V 7/6 
0615A 1,600/70V 716 
G6/6 1,000160V 6/- 
06/8 2001250V 3/- 
0619 6012001300V 51- 
06/11 40/350V If- 
G6/12 250/25V 21- 
H514 325/25V 1/6 
H115 2,000/18V 31- 
H1/6 1251200V 2/- 

REF. NO. 
HIj10A 10/10/350V 1/6 
HI/12 2001275V 2/- 
H1/15 100/200160/275V 5/- 
112(4 501801300V 21- 
14215 I00/100I1001275V 216 
H2/6 501275V 1/6 
H219 16/161450V 21- 
142110 1,000/100V 7/6 
1-12111 32/32/250V 116 
H2112 50/501150V 116 
H314 1,000/50V 6/- 
H3/4A 3,000/25V 31- 
H3/6 2,50019V 216 
H3/6A 5,000118V 41- 
H319 100/2758 2/- 
H3/11 150/200V 21- 
H3/13 16/16/375V 21- 
14413 500112V 116 

REF. NO. 
H4/3A 500/50V 116 
H414 40016 (REV) 21- 
H415 32132/350V 21- 
H4/6 641275V 21- 
H418 8/8/8/275V 2/6 
1-14/9 50016V II- 
H4/10 101101425V 2I6 
H4/1I 751400/161275V 7/6 
H5/2 64/32181275V 21- 
H5/3 500125V (REV) 216 
H519 10011001150V 21- 
H519 50/50/50/350V 31- 
H5/13 32132181300V 21- 
H614 150/150V Ilb 
H6/14 1,000120V 21- 
H8(12 3,00016V 31- 
H8113 6,00016V 41- 
H8/13A 100/25/200/25V 116 

TAG ENDS 
REF. NO. REF. NO. 
0114 41150V 1/-G2/4 40/300V 1/6 
GI/5 8/275V I/-G2113 100150V 11- 
G1/5A .321350V II-G413A 200/25V 116 

Glp 16/16/275V 21-G4/5 161300V 11- 

REF. NO. 
0419 8/8/350V 2/- 
G41 10 350125V 2/- 
G6IIA 3,000/15V 31- 
G6112 1,000/12V 21- 

REF. NO. 
l-11/9A 501150V II- 
H315 250/150V 21- 
14412 250125V 116 

H4/7A 32/32/275V 216 

REF. NO. 
H4/12 500/50V 21- 
H516 250150V 21- 

G. F. MILLWARD, Drayton Bassett, Tamworth, Staffs. Postage (minimum) per order 2/- / \ 

RT =WAVE H .1\. SHO 
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 Kits for the 
amateur constructor. Over 10,000 satisfied 
customers- including Technical Colleges, Hos- 
pitals, Public Schools, R.A.F., Army, Hams, etc. 

NEW "DX" RECEIVER 
Improved one -valve model "DX" mark 2. 
Complete kit -price 88 /- (post & packing 4/ -). 
Customer writes: "Australia, India and America 
at loud volume. " -"I am 14 years of age and have 
logged over 130 stations, plus countless Amateurs 
from all over the world." 

Send S.A.E. for test report. 
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 S.W. kits, including the famous model 
"K" and "K plus' (illustrated above). All orders 
despatched by return. (Mail order only.) Send 
now for free descriptive catalogue & order form. 

"H.A.C." SHORT -WAVE PRODUCTS 
29 Old Bond Street, London W.I 

886 

Est. 1943 JOHNSONS Tel: 24864 

New! CV2 -a unique triple- purpose 
VHF kit for the Amateur enthusiast. 
Integrated converter, receiver, and 
tuner -feeder. Fantastic singletrans- 
istor performance! Comprehensive kit 
of high grade parts with three coils 
covering 80 -178M Hz, 9v battery, etc., 
together with simplified diagrams and 
instructions. Price complete, £4, post, 
packing and insurance paid, direct 
from makers. S.A.E. for literature. 

JOHNSONS (RADIO) 
St. Martin's Gate, Worcester 

WR1 2DT 

The safe quick 
way to connect 
electrical 
equipment 
to the 
mains 

Send for full details 
EB INSTRUMENTS 

49 -53 PANCRAS ROAD. LONDON N.W.1 

Tel:01- 837 7781 

LOOK AT THESE PRICES 

CARTRIDGES 
Acos GP67 -2, GP91 -350 22/6; Acos GP93 -1 68/8; 
Acos GP94 -1 82/8; Sonotone 9TA11C 39/6; All 
above in makers cartons; SSE X414 30/ 

1 WATT AMPLIFIER 
Complete with volume control, rectifier, smoothing 
cet, fully transistorised, OUR PRICE 27/6 

PLUGS & SOCKETS 
Phono plugs, red, white, yellow. green, grey, blue, 
black ltd 9/- per dos; Coaxial plugs, aluminium 1/6; 
Coaxial couplers 1/ -; 2 pin DIN plugs 3 / -; 3 pin 
DIN plugs 8 / -; 5 pin DIN plugs 5/5; 2 pin, 3 pin 
DIN sockets 1/8; wander Plugs 66; sockets 8d; 
Banana plugs 1/1, sockets 1,1 -; 3.5mm J /Plug, 1/8 
& 2/6; Standard J /Plugs with solder terminals 2/ -; 
Chrome 8/ -; Side Entry J /Plug, black and chrome 
4/9; Insulated i /sockets, Meet 8/3, c /cct 8/8. 

ELECTROLYTIC CAPACITORS 
4uF, 150v 9d; 8uF 300v 8/ -; 8uF 12v 10d; 8t1F} 
8uF 450v 4/3; 10uF 150e 96; 12uF 25v 9d; 16uF 
450v 2/94; 16uF +I6uF 450v 4/8; 30uF 10v 9d; 50aF 
10v 9d; 100uF 9v 8d; 100uF 12v 96; 150uF 12v 9d; 
320uF 9v 1/ -; 1500uF 30v 3/9; 2.5uF 16v 8d; 
10uF 16v 1 /8; 6000uF 25v 10! -; 10,000uF 25v 
15/ -; 20,000uF 30v 21 / -. 

MICROPHONES 
Aco, Mic 45 22/8; Acos Mic 60 19/11; Planet C3170 
80/ -; Hand Mike 15 / -; Share 201 SS; Share 444 
110.10.0. 

VALVES 
PY81 7/2; PCL82 7/8; EF183 9/ -; EF184 

PLEASE NOTE CHANGE OF ADDRESS 

GEORGE FRANCIS (Dept PW), 
12 -14, Middle Gate, Newark, Nolte. 
Telephone: Newark 4788. 
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C RO 1 

EVERYTHING BRAND NEW & TO SPEC LARGE STOCKS NO SURPLUS 
BARGAINS IN NEW 
MANY ITEMS AT NEW 

1N914 1/8 
1N3754 4/- 
1N4148 1/9 
1N5054 4/_ 

18940 1/- 
2N696 3/6 
2N697 3/6 
2N706 2/9 
2N1131 6/3 
2N1132 6/2 
2N1302 4/- 
281303 4/- 
2N1304 4/6 
2N1305 4/6 
2N1613 6/- 
281711 7/- 
282147 19/- 
2N2218 9/3 
2N2270 12/9 
2N2483 6/3 
2N2484 7/6 
2N2646 10/9 
2N2904 11/- 
2N2924 4/- 
2N2925 4/6 
2N2926 2/3 
2N3053 5/6 
2N3054 14/3 
2N3055 15/- 
2N3325 10/9 
2N3663 11/6 
2N3702 2/6 
2N3703 2/6 
2N3704 2/6 
2N3705 2/6 

SEMICONDUCTORS 
REDUCED PRICES 
2N3706 2/6 
2N3707 2/8 
2N3708 2/6 
2N3709 2/6 
2N3710 2/6 
2N3711 2/6 
2N3731 24/- 
2N3794 3/- 
2N3819 7/- 
2113820 12/- 
2N3904 7/8 
2N3906 7/6 
2N4058 4/- 
2N4059 4/- 
2N4060 4/- 
2N4061 4/- 
2N4062 4/- 
2N4284 3/- 
2N4286 3/- 
2N4289 3/- 
2N4291 3/- 
2N4292 8/- 
2N4410 4/9 
2N5062 12/8 
2N5163 5/- 
2N5192 25/- 
2N5195 28/3 
2N5457 9/9 
2N5458 9/9 
2N5459 9/9 
40250 14/3 
40361 12/6 
40362 16/- 
40406 16/3 
40408 14/6 
40430 37/- 

all power 

40512 45/6 
40602 9/6 
AC107 14/6 
AC126 4/- 
AC127 4/- 
AC128 4/- 
AC176 8/- 
ACY22 4/6 
ACY40 4/- 
ACY41 5/- 
AD142 14/8 
ÁD149 12 /- 
AD161 /AD162 

(matched) 14/- pr 
ÁF114 7/- 
AF115 7/- 
ÁF116 6/6 
ÁF117 6/6 
ÁF124 7/6 
ÁF127 7/- 
ÁF139 9/6 
AF180 18/6 
ÁF239 9/9 
ASY26 6/6 
Á8Y27 8/3 
ASY28 6/6 
35041 15/- 
BA102 6/- 
BA156 4/- 
BA130 4/6 
BA156 4/- 
30107 2/9 
BC108 2/6 
BC109 2(9 
BC126 11/- 
BC126 11/- 

types supplied with 

BC147 3/- 
BC148 8/- 
BC149 3/- 
BC163 7/- 
BC154 7/6 
BC157 3/9 
BC158 3/6 
BC159 3/9 
BC167 2/6 
BC168 2/8 
BC169 2/6 
BC177 6/3 
BC178 5/8 
BC179 6/- 
BC182L 2/8 
BC183L 2/8 
BC184L 2/6 
BC186 8/6 , 

BC212L 5/- 
BC213L 5/- 
BC214L 5/3 
BCY70 4/- 
BD121 21/- 
BD123 31/- 
BD124 20/- 
BF167 8/6 
BF178 10 /6 
BF180 12 /- 
BF194 7/- 
BF195 7/6 
BFX29 6/3 
BFX84 5/9 
BFX85 7/- 
BFX87 5/9 
BFX88 6/3 
B1?Y50 4/6 

free insulating sets 

BFY51 4/- 
BSX20 8/9 
BY164 10/- 
BY238 3/6 
C106B1 14/6 
310140 5/- 
MJ480 21/- 
11J481 27/- 
MJ491 30/- 
MPF102 7/6 
NKT403 15/6 
NKT405 15/- 
0A47 1/9 
0A90 1/3 
0A91 1/3 
0A95 1/8 
0Á99 3(- 
0Á200 1/11 
0A202 2/- 
0071 5/6 
TIP31A 16/- 
TIP32A 20/- 
TI843 10/6 
ZTX300 3/6 
ZTX301 8/6 
ZTX302 4/6 
BTX303 4/6 
ZTX304 6/9 RCA ZTX600 5/- 
ZTX501 5/- 
ZTX502 6/- 
ZTX503 5/- 
ZTX504 12 /- 
ZTXb30 6/b 
ZTX531 6/9 

PEAK SOUND PRODUCTS 

ENGLEFIELD KITS 
Build it 12 + 12 watts 

f i 1 

-- '- 
Stereo amplifier in modular kit for 12 watts per channe m 
638/9/ -; Cabinet kit only £6. These prices nett. 
As recently reviewed in Hi Fi Sound. 

BAXANDALL SPEAKER SYSTEM 
Designed by Peter Baxandall. 
Superb reproduction for its 
size. Handles 10 watts with 
ease. Uses ELAC 15 Q 59R31109 
speaker Unit Kit £18/12/- nett; éj 
built 519/6/6 nett. 

MAINLINE AMPLIFIER KITS 
/S0ß designed main amplifier kite. 

- Input sensitivity 500 -700mV for full output into 8R. 
Power Kit price Suitable unreg. 

including power supply 
components kit 

11W 188) - nett 92 /- 
25W 1901 -nett N/A 
40W E10 /- nett 115 /1 
70W 252/ - nett 138/10 

RESISTORS 
Code Power Tolerance Range Values 1 to 9 10 to 99 100 up 

available (see note below) 
C 1 /20W 5% 82 0-220K S2 E12 18 16 15 
C 1 /8W 5% 4.7 52- 33011 52 E24 2-5 2 1.75 
C 1 /4W 10% 4.7 52 -1031 f2 El2 2.5 2 1.75 
C 1 /2W 5% 4.7 0 -1031 0 E24 3 25 2.25 
C 1W 10% 4.752 -10M0 Ell 6 5 4.5 
MO 1 /2W 2% 10 0 -1M 0 E24 9 8 7 
WW 1W 10 %¢1/2052 0.220 -3.90 El2 1/6 all quantities 
WW 3W 5% 120 -10K 0 E12 1/8 all quantities 
WW 7W 5% 120 -10K0 E12 1/9 all quantities 
Codes: C = carbon film high stability low noise Prices are in pence each for same ohmic value and power 

MO = metal oxide Electrosil TR5 ultra low noise rating, NOT mixed values. (Ignore fractions of 1d. on total 
W W = wire wound Plessey. resistor order) 

30 WATT BAILEY AMP. PARTS 
Sensitivity 1.2V for full output into 882 
Transistors and PCB for one channel £7/5(6 
Transistors and PCB for two channels £14/11/- 
Capacitors and resistors (metal oxide) 40/. per channel 
Complete unregulated power supply kit 24.15.0 

ZENER DIODES 
5% full range E24 values: 400mW: 2.7V to 30V 3/9 each 
1W: 6.8V to 82V 9/- each 15W: 4.7V to 75V 12/- each 
Clip to increase 1.5W rating to 3 watts (type 266F) 8d. 

CARBON TRACK 
POTENTIOMETERS long spindles f el p 
Double wiper ensures minimum noise level. 
Single gang linear 220 0, to 2.2M 0 2/6 
Single gang log 4.7K 0 to 2.2M 0 2/6 
Dual linear 4 S2 

Values: \ 
Ell denotes series: 10, 12,15, 18, 22, 27, 33, 39, 47, 56, 

68, 82 and their decades. 
E24 denotes series: as E12 plus 11, 13, 16, 20, 24, 30, 36, 

43, 51, 62, 75, 91 and their decades. 

MULLARD polyester C280 series 
250V 20 %: 001; 0022; 0033 0-047 8d ea. 0 , . 068; 01 
9d ea., 05 Ild., 0.22 1 / -, 10 %: 0.33 1 /5, 0.47 1/8, 0.68 
2/8, 1µF 2/9. 151.F 4/2, 22µy 4/9. 

INTEGRATED CIRCUIT 
AMPLIFIERS 
SINCLAIR IC10 complete with instruction book giving 
amplifier circuit details and range of applications. 

59/8 nett. 
Components pack for stereo inc. mains transformer, 
controls etc. £4.15.0 nett. 
PLESSEY SL403A Now only 42/6 nett 3W into 7. SQ for 
18V supply. Application data sent with two more. 

MULLARD SUB -MIN ELECTROLYTIC 
C426 range axial lead 1/3 each 
Values (µF /V): 0.64/64; 1/40; 1.6/25; 2. 5116; 25 4/10 
4/40; 5/64; 6.4/6.4; 6.4/25; 8/4; 8/40; 10/25; 10/16; 10/64 
125/25; 16/40; 20/16; 20/64; 25/64; 25/25; 32/4; 32/10 
32/40; 32/64; 40/16; 40/25; 50/64; 50/25; 50/40; 64/4 
64/10; 80/25; 80/16; 80/25; 100/64; 125/4; 125/10 
125/16; 160/2-5; 200/64; 200/10; 250/4; 320/25; 320/64 
400/4; 500/2 5. 

LARGE CAPACITORS 

gang -7K to 2.231n 8/6 
Dual gang 

ngg g ió7 4o?iM 52 only 8/6 
Any y t e with 4 A D.P. mains switch, extra 2/3 
Please note: only decades of 10, 22 and 47 are available 
within ranges quoted. 

CARBON SKELETON PRE -SETS 
Small high quality, type PR, linear only 100 Q, 220 a 
470 S2, 1K, 2112, 4K7, 10K, 22K, 47K, 100K, 220K, 470K, 
131, 2312, 5M, 10318 Vertical or horizontal mounting 1/- 

WAVECHANGE SWITCHES 
LONG SPINDLES 
1P 12W; 2P 6W; 3P 4W; 4P 3W 4/9 each 
SLIDER SWITCHES D.P.D.T. 3/- each 

High ripple current types: 1000/25 5/8; 1000/50 8/2; 
2000/25 7/4; 2000/50 11/4; 2000/100 28/9: 2500/64 15/5; 
2500/70 19/6; 5000/25 12 /6; 5000/50 21/11; 5000 /100 58/8; 
10000/15 17/ -; 10000/25 24/6; 10000/50 44/ -; 10000/70 
61 / -. 

MEDIUM RANGE ELECTROLYTICS 
Axial leads: 50 /501/9;100/251/9;100/502 /6;250/252/6; 
330/25 218; 250/50 8/9; 500/25 8/9; 500/50 4/6; 1000/25 
4/ -; 1000/50 6 / -; 2000/25 8 / -. 

SMALL ELECTROLYTICS 
Axial leads: 47/10; 47/25; 5/50 1/- ea. 10/10; 10/25; 
10/50, 33/10; 50(10 1/- ea. 22/25; 25/50; 47/25; 100 /10; 
'220/10 1/3 ea. 

ENAMELLED COPPER WIRE, even No S.W.G only 
2oz reels 16.22 S.W.G. 4/3; 24.30 8.1J.G. b /: 32 -34 S. W.G 
5(6: 36 -38 S.W.G. 8 /8. 4 oz reels 16 -22 S.W.G. only 7/6. 

each. 

COMPONENT DISCOUNTS 
10% on orders for components for £5 or more. 15% on 
orders for components for £15 or more (No discount on 
nett items). 

POSTAGE AND PACKING 
Free on orders over £2. Please add 1/6 if under. Overseas 
orders welcome: carriage charged at cost. 

NEON INDICATOR LAMPS 
all 0V. Square bezel, red only 3/9 
Round chrome bezel red, amber, clear 4/9 each 
Toggle switches, 250V a.c. 1.5A. 
chrome dolly and chrome milled nut S.P.S.T. 3/9; S.P.D.T. 
4f6; D.P.D.T. 5/9; S.P.D.T. centre off 5/ -. 

THE NEW ELECTROVALUE 
CATALOGUE 
48 pages -thousands of items- packed with information 
generously illustrated with product pictures and technical 
diagrams. E/- post free. Add 4/- if required to be sent 
o'seas by air mail. 

S -DeC's put an end to time. c g ". Components just 
plug in Saves valuable time. Use components again and 
again. S -DeC (70 points) only 20/ -. Compact T -DeC, 
increased capacity, may be temperature -cycled. T-DeC 
(208 points) only 50/. Full range stocked. 

(Dept. PW.271) 28 ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY 

ALUE Hours: 9 -5.30: Sat. 1 p.m. Tel.: Egham 5533 (STD 0784 -3) Telex 264475 
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Head Office and Warehouse 
44A WESTBOURNE GROVE 
LONDON W2 

Tel. PARK 5641/2/3 

Z & I AERO SERVICES LTD. 
Please send all correspondence and Mail- Orders to the Head Office 

When sending cash with order, please include 2/6 in £ for postage and handling 
MINIMUM CHARGE 2/6. No C.O.D. orders accepted 

PLEASE NOTE THAT THE VALVES OFFERED BELOW ARE NOT NECESSARILY OF C.K. ORIGIN 

PLEASE NOTE THAT ALL PRICES ARE IN DECIMAL PARTS OF f, I.E. IN NEW PENCE 

Retail Shop 
U TOTTENHAM COURT ROAD 
LONDON W1 

Tel. LANgham 6403 
Open all day Saturday 

0A2 0.38 6AR5 0.35 6E31 0.35 7Y4 0.60 
0A3 0.45 6AR6 0.40 SEWS 0.65 9BW6 0.50 
OB2 0.35 6Aß5 0.35 6F1 0.70 1002 0.50 
OB3 0.60 6AS7G 0.80 6F5 0.50 10131 0.50 
003 0.38 6AT6 0.30 6F6G 0.30 10D2 0.40 
OD3 0.35 SAUS 0.25 6F11 0.38 10F1 0.90 
IB3GT 0.38 6AV6 0.30 6F13 0.38 10F9 0.50 
11.4 0.20 6AW8A 0.55 6F14 0.85 10E18 0.45 
IR4 0.35 6BA6 0.25 6F15 0.65 10L1 0.45 
1115 0.35 613E6 0.30 6E18 0.45 10LD110.60 
154 0.27 6BF5 0.80 6F23 0.80 101'13 0.55 
I55 0.25 613E6 0.50 6F24 0.75 10P14 1.10 
IT4 0.25 6BH6 0.45 6F25 0.75 12AB5 0.60 
IU4 0.27 6BJ6 0.45 6F26 0.35 12AC6 0.40 

12AL5 0.45 1135 0.50 
1V2 0.45 

6BK7A 0.55 
6BL7GTA 

6E28 0.60 
614 0.50 12AQ5 0.43 

IX2B 0.40 0.65 6J5GT 0.30 12AT6 0.80 
2D21 0.85 6BN5 0.43 6J7 0.45 12AT7 0.38 
3A4 0.85 6BN6 0.40 6K6GT 0.55 12AU6 0.30 
3B28 2.15 6BQ5 0.25 6K7 0.85 12AU7 0.30 
3BP1 2.75 6BR8 0.85 6K8G 0.35 12AV6 0 33 
3Q4 0.40 61307 1.30 61123 0.55 12AV7 0.50 
384 0.05 6BW6 0.85 SKIS 0.75 12AX7 0.80 
3V4 0.45 6BW7 0.70 6L6GT 0.45 12AY7 0 70 
5R4GY 0.80 613X6 0.25 6L7 0.40 12B44 A0.55 
5U4G 0.33 6BZ6 0.35 6L18 0.45 12BA6 0.35 
5U4GB 0.42 604 0.33 6LD20 0.40 12BA7 0 35 
5V4G 0.42 6C5GT 0.40 6N7GT 0.40 12BE6 0.85 
5Y3GT 0.32 6CA4 0.28 6P1 0.80 12BH7 0.40 
5Z3 0.50 6CA7 0.50 61'28 0.65 12BY7 0 55 
5240 0.40 6CB6 0.30 6Q7 0.40 12K5 0.55 
6/30L2 0.75 6CD6GA 65A7 0.40 12K7GT0 35 
6AB4 0.35 1.15 6007 0.85 12Q7G 0.80 
6AF4A 0.50 6CG7 0.50 6ßK7 0.85 128117 0 35 
6AG7 0.40 SCH6 0.55 681,70E0.35 1457 0.80 
6AH6 0.50 6CL6 0.50 OSN7GT0.35 20131 0 45 
6AJ8 0.30 6CW4 0.83 6807 0.40 20L1 1.10 
6AK5 0.30 60Y7 0.65 60117 0.40 201'1 0 50 
6AK6 0.57 603 0.45 6Tß 0.35 201'4 110 
6AL3 0.43 61306 0.75 8U4GT 0.60 20P5 1.20 
6AL5 0.20 613%6 0.48 6Ú8A 0.40 2505 0 50 
6AM5 0.32 6DQ6B 0.83 6X4 0.30 25L6GT 0.45 
6AM6 0.33 6Dß4 0.76 BXSGT 0.35 25Z40 0.30 
6AQ5 0.35 SEAS 0.58 6X8 0.55 25Z6GT 0.65 
6AQ6 0.55 6EH7 0.80 6Y6G 0.65 30A5 0.45 

TRANSISTORS 
2N404 0.17 28034 1.00 BCY34 0.80 
2N444A 0.25 25102 0.40 BCY72 0.20 
2N696 0.20 20104 0.50 BCZ11 0.40 
2N697 0.23 25701 0.50 BD121 0.80 
2N698 0.40 25702 0.50 BD123 0.95 
2/1705 0.70 25746 0.30 BF115 0.20 
2N706 0.15 AC113 0.15 BF167 0.25 
2N708 0.20 4.0125 0.30 BF173 0.30 
2N753 0.25 AC126 0.25 BF181 0.25 
2N929 0.30 AC127 0.20 B05184 0.25 
2N930 0.35 AC128 0.20 331`185 0.20 
211987 0.35 AC153 0.25 BF194 0.20 
2N1131 0.40 AC154 0.15 BF195 0.15 2N1132 0.45 AC157 0.20 BF196 0.20 2N1184 1.25 AC169 0.10 33F197 0.20 2N1301 
2111302 

0.40 
0.25 

AC176 
AC187 

0.25 
0.30 

BFX88 
BFY17 

0.25 
0.40 2111304 0.25 AC188 0.30 BFY19 0.60 2N1305 0.25 ACY17 0.30 BFY50 0.25 2N1306 0.25 ACY18 0.20 BFY51 0.20 2N1307 0.30 ACY19 0.25 BFY52 0.25 2N1308 0.40 ACY20 0.20 1301-26 0.25 2N1309 0.35 ACY21 0.20 1381.27 0.30 

2511613 0.25 A0Y22 0.15 BSY28 0.30 2N1711 0.30 AD140 0.80 BSY65 0.20 2751756 0.75 AD149 0.50 BBY95A 0.20 2N2147 0.75 AD161 0.35 OC16. 0.75 2512160 1.25 AI)162 0.35 0C22 0.85 2752217 0.30 AF114 0.25 OC23 0.80 2112218 0.40 AF115 0.30 0024 0.60 2752219 0.45 AF116 0.25 0025 0.40 2N2369A 0.25 
0.65 

AF117 0.20 0026 0.80 2512477 AF118 0.45 OC28 0.80 2752646 0.60 AF125 0.25 OC29 0.65 2N2905 0.50 AF126 0.25 0030 0.75 2752923 0.15 AF127 0.25 0035 0.50 2N2924 0.15 AF178 0.40 0036 0.80 2512926 0.15 AF180 0.35 0042 0.80 2N3053 
2753055 

0.30 
0.75 

AF181 
AF186 

0.85 
0.50 0044 0.20 

2N3133 0.35 AF239 0.40 0045 0.20 
2N3134 0.50 AFZ11 0.45 0070 0.20 
2N3391 0.20 ASY26 0.25 0071 0.15 
2N3392 0.15 ASY27 0.80 0072 0.25 
2N3393 0.15 ASY28 0.30 0073 0.40 
2N3394 0.15 ASY29 0.30 0075 0.25 
2/13395 0.20 ASY54 0.25 0076 0.25 
2N3402 0.15 ASY74 0.59 0078 0.25 
2N3403 0.15 ASY77 0.35 0078D 0.20 
2N3404 0.35 ASY82 0.20 0081 0.25 
2N3414 0.20 ASY86 0.20 0081D 0.15 
2113415 0.15 130107 0.15 0083 0.20 
2N3416 0.25 BC108 0.15 00139 0.35 
2N3417 0.25 BC109 0.20 00140 0.40 
2N3702 0.15 BC113 0.40 00141 0.60 
03703 0.15 BC118 0.30 00170 0.25 
2753704 0.20 BC134 0.30 00171 0.25 
2N3707 0.20 BC147 0.20 00200 0.30 
2N3709 0.15 BC148 0.15 00201 0.60 
2/13710 0.15 BC149 0.15 00202 0.85 
2N3819 0.35 BC152 0.15 00203 0.40 
2/13906 0.80 BC175 0.25 00204 0.40 
25002 1.00 BCY30 0.35 00208 0.70 
25004 1.00 BCY33 0.25 00206 0.70 

First Quality Fully Guaranteed 

BRAND 

ELECTRONIC VALVES 
30AE3 0.40 
3001 0.80 
30015 0.80 
30017 0.85 
30018 0.75 
3oF5 0.85 
3oFL1 0.70 
30FL12 0.98 
30FL14 0.75 
30L1 0.40 
3oL15 0.85 
30L17 0.80 
30P12 0.80 
30P19 0.80 
30PL1 0.70 
30PL13 0.93 
30PL14 0.90 
35A3 0.55 
35A5 0.75 
35B5 0.65 
3505 0.40 
35D5 0.70 
35L6GT 0.50 
35W4 0.80 
35Z3 0.80 
35Z4G 0.80 
35Z5GT 0.40 
50A5 0.70 
5oB5 0.45 
5005 0.40 

500E401.65 
5oL6GT0.50 
85A2 0.40 
90AV 2.50 
9001 0.80 
90CV 1.25 
807 0.50 
812A 8.50 
813 3.75 
866A 0.75 
5642 0.85 
6080 1.50 
6146 1.50 
6146B 2.50 
6360 1.25 
6939 2.15 
7199 0.75 
7360 1.80 
7586 1.25 
7895 1.25 
9002 0.35 
9003 0.50 
AZ1 0.48 
AZ31 0.55 
CBL1 0.80 
CBL31 0.90 
CY31 0.85 
DAF96 0.42 
DF96 0.42 
DK40 0.55 

DK92 0.50 
DK90 0.42 
DL96 0.42 
DM160 0.85 
DY86 0.88 
DY87 0.35 
DY802 0.50 
E55L 2.75 
E88CC 0.65 
E130L 5.00 
E180F 0.95 
EABC800.35 
EAF42 0.55 
EBC33 0.50 
EBC41 0.55 
EBC81 0.80 
EBFSO 
EBF83 
EBF89 
EC53 
EC86 
EC88 
EC90 
EC92 
EC93 
EC8010 
ECC40 
ECC81 
ECC82 
ECC83 

0.40 
0.40 
0.30 
0.50 
0.80 
0.60 
0.33 
0.35 
0.50 
2.25 
0.80 
0.88 
0.80 
0.30 

ECC84 0.80 
ECC85 0 80 
E0088 0.40 
ECC89 0.50 
E0091 0 20 
ECC189 0 60 
ECF80 0 85 
ECF82 0 85 
ECF86 p 85 
ECF8041 50 
ECH42 0.70 
ECH81 0 80 
ECH83 0.40 
ECH84 0.45 
ECL80 0.40 
ECL81 0 45 
ECL82 0 35 
ECL83 0.65 
ECL84 0 55 
ECL85 0.55 
ECL86 0 90 
ECLL800 

1 50 
EF37A 0.60 
EF39 0 40 
EF40 0.50 
EF41 0 65 
EF42 0.70 
EF80 0.25 
EF83 0.55 

EPOS 0.85 
EF86 0.30 
EF89 0.28 
EF91 0.83 
EF92 0.40 
EF95 0.30 
EF97 0.85 
EP98 0.85 
EF183 0.30 
EF184 0.35 
EF800 1.00 
EF804 1.25 
EK90 0.30 
EL33 1.25 
EL34 0.50 
ELIO 0.50 
EL41 0.55 
EL42 0.58 
EL81 0.55 
EL83 0.42 
EL84 0.25 
EL85 0.43 
EL86 0.40 
EL90 0.35 
EL95 0.85 
EL360 1.15 
EL803 1.00 
EL821 0.55 
EL822 0.90 
ELL80 0.75 
EM34 0.90 
EM71 0.75 
E31180 0.40 
EM81 0.60 
EM84 
EM85 
E5187 
EN91 
EY51 
EY80 
EY81 
EY83 
EY86 
EY87 
EY88 

0.85 
1.00 
0.55 
0.85 
0.40 
0.45 
0.40 
0.55 
0.40 
0.43 
0.43. 

EZ40 0.45 
EZ41 0.45 
EZ80 0.25 
EZ81 0.28 
GY501 0.80 
GZ30 0.40 
GZ31 0.88 
GZ32 0.48 
GZ33 0.70 
GM 0.80 
HABC80 

0.45 
HK90 0.35 
KT66 1.70 
KT88 1.75 
N78 1.15 
PABC800.40 
PC86 0.60 
PC88 0.60 
PC97 0.50 
PC900 0.48 
PCC84 0.40 
PCC85 0.40 
POCOS 0.55 
PCC89 0.50 
PCC189 0.55 
PCC805 0.85 
PC0806 0.80 
PCF80 0.80 
PCF82 0.85 
PCF84 0.50 
PCF86 0.60 
PCF87 0.85 
PCF801 0.50 
PCF802 0.50 
PCF805 0.75 
PCF806 0.70 
PCF808 0.75 
PCH2000.70 
PCL81 0.50 
PCL82 0.85 
PCL83 0.65 
PCL84 0.45 
PCL85 0.40 
PCL86 0.45 

PCL88 0.90 
PCL800 0.93 
PCL801 0.70 
PD500 1.50 
PF86 0.60 
PF818 0.85 
PFL2000.70 
PL33 0.85 
PL36 0.55 
PL81 0.50 
PL82 0.45 
PL83 0.45 
PL84 0.40 
PL302 0.80 
PL504 0.80 
PL508 0.90 
PL509 1.80 
PL509 1'30 
PL801 0.80 
PM84 0.50 
PY31 0.80 
PY33 0.83 
PY80 0.85 
PY81 0.30 
PY82 0.30 
PY83 0.38 
PY88 0.40 
PY500 1.00 
PY800 0.50 
PY801 0.50 
PZ30 0.35 
QQV2-6 2.15 
QQV03-10 

1.25 
QQV03.20A 

5.25 
TT21 2.65 
TT22 2.80 
018/20 0.75 
1725 0.75 
026 0.75 
1731 0.45 
037 1.50 
052 0.33 
U76 0.80 

1578 0.80 
17191 0.75 
U201 0.85 
U281 0.40 
U282 0.40 
0301 0.40 
17403 0.50 
17404 0.40 
0801 1.00 
UABC80 

0.85 
U AF41 0.50 
UAF42 0.55 
1713041 0.50 
UBC81 0.40 
UBF80 0.40 
UBF89 0.85 
UBL1 0.50 
UBL21 0.60 
U092 0.85 
150085 0.40 
UCF80 0.55 
UCH21 0.80 
UCH42 0.70 
1701143 0.75 
001181 0.85 
UCL81 0.60 
UCL82 0.35 
UCL83 0.60 
ÚF41 0.60 
ÚF42 0.80 
UF43 0.60 
ÚF80 0.86 
ÚF85 0.40 
ÚF89 0.85 
11141 0.65 
11184 0.30 
175184 0.20 
U Y1N 0.50 
ÚY11 0.65 
ÚY41 0.45 
Ú Y82 0.50 
ÚY85 0.80 
W729 0.80 
Z8030 0.90 

SYNCHROSCOPE TYPE C1 -5 

3 -in tube fitted with telescopic viewing hood, giving 
bright display in full daylight. 
Bandwidth 10 c /s -10 me/s. Triggered sweep pre -set at 
1- 2- 5- 10 -30- 100. 300 -1000 -3000 µaec per stroke. Free - 
running time base 20 c/s to 2000ke/s with built -in 
crystal calibrator providing timing marks at .05- .2 -1 -5- 
20 -100 p. sec + 5% 
Amplitude calibrator directly calibrated in volts. 
Input attenuator l- 10.100. 
Power supplies 127/230v AC. 

PRICE £39.00. Packing and carriage 1.50 

TWO NEW MULTIMETERS 
FROM RUSSIA 

Type U43I2 
04313 

Type 04312 -Low sensi- 
tivity instrument (667 
o.p.v.) 1% accuracy on 

DC and 1.5% on AC. 9 current ranges on DC (3004A to 6A) 
and 8 current ranges on AC (1.5mA to 6A). 9 voltage ranges 
0.3 to 900V AC /DC. Resistance 0.2 to 30k 0. Mirror scale. 
PRICE, complete with leads and steel carrying case £9.75 

Type U4313- 20,000 o.p.v. DC and 2,000 o.p.v. on AC. 
8 DC current ranges 6012A to 1.5A. 6 AC current ranges 
0.6 to 1.5A. 9 DC and AC voltage ranges 1.5 -500V. Resist- 
ance ranges 0.5- 500k0. Accuracy 1.5% DC and 2.5% AC. 
Mirror scale. 
PRICE, complete with test leads and steel carrying case 

£10.50 

MINIATURE 1 -IN CATHODE RAY TUBE 
TYPE DH8- 91- 1CP1 -10P31 

63v heater. Anode voltage 500v. Sensitivity Y plates 
45v /cm; X plates 52v /cm (typical) Y plates suitable for 
assymmetrical deflection. Green face, medium persistence. 

PRICE £6.0.0 p.p. 0.25 

CARTRIDGE TYPE 11032 EHT RECTIFIER 

10,000p.i.v. Rectified current 350mA mat. Surge current 
30 Amps. PRICE £7.00 

MINIATURE CERAMIC CAPACITORS 25V WORKING 

5% tolerance 22-27-33-39-47-56 -68-82 -100 -120 -150- 
180- 220- 270- 330- 390 -470- 560 -680- 820- 1000pF 
All at lOnp (2/6) per dozen. 

+50 % -20% tolerance 1500- 2200 -3300- 4700- 6800 -10,000 
-15,000 pF -All at 15np (3/ -) per dozen. 

+80%-20% tolerance 0.022 -0.033 -0.047 0F. 
All ay 20np (4/ -) per dozen. 

Minimum ordere 12 of one size. 

OUR NEW 1970/1971 CATALOGUE IS NOW READY 

AND AVAILABLE FREE OF CHARGE. PLEASE 

SEND QUARTO STAMPED AND ADDRESSED 

ENVELOPE FOR THIS VALUABLE SOURCE OF 

REFERENCE LISTING MANY THOUSAND TYPES 
OF VALVES, SEMICONDUCTORS, TUBES ETC. 

HALF WAVE WIRE ENDED SILICON ^RECTIFIERS 

BY101 
BY105 
BY125 
BY127 
BY130 

50 p.i.v. 
800 pi.v. 
200 p.i.v. 
600 p.i.v. 
450 p.i.v. 

1 Amp 
1.1 Amp 
425 mA 
1 Amp 
800 mA. 

lOnp 
20np 
13np 
15np 
lOnp 

INTEGRATED MONOLITHIC DUAL OPERATIONAL 
AMPLIFIER MC1485P 

Two identical amplifiers in 14 -pin dual -in -line epoxy 
package. 400mW dissipation. Typical open loop voltage 
gain 7000. Max. differential input A 5V. Power supplies 
6 to 9V. Max. frequency 1 me /s. *2.00. 
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Three superb 
Build.it.yours elf speaker 

kits fromWharfedale 
You could almost say design -it- yourself kits -as each one owes its inspiration to your wishes! In fact, 

as fast as we issue one kit you ask us for another, till we can hardly keep pace with demand. So if 
you've a perceptive ear and an eye for real value, make your choice today from the 3 below. 

Unit 3 
Compact bookshelf system 

8" Bass /Mid Range speaker and 
acoustiprene tweeter. 
Frequency response 50- 17,000 Hz. 
Crossover unit. 
Rec. Retail Price £11.19.6. 

Unit 4 
Full range floor -standing 
system 

2 speakers (12" Bass and 3" 
Treble). 
Frequency response 45- 17,000 Hz. 
4- element crossover unit. 
Rec. Retail Price £16.0.0. 

d I U I I CUT HERE, l U. 
To: Rank Wharfedale Ltd., Idle, Bradford. 
Please send me leaflets describing your speaker kits. I 
Name (Block capitals, please) ...._`.___- _._________ ..__ 

the true sound in High Fidelity. 

Unit 5 
For the real enthusiast 

3 speakers (12 "Bass, 5 "Mid Range, 
and 1 "Treble). Frequency response 
40- 20,000 Hz., 
6- element crossover unit. 
Rec. Retail Price £23.10.0. 

All kits are complete with speakers, crossover unit, 
acoustic wadding, mounting bolts and connecting wire, 
and full assembly instructions. No special technical 
knowledge necessary. 

. Address... 

116 

wtht ®r Rank Wharfedale Ltd. 
WHA,o Idle, Bradford, Yorks. BD10 8SQ 

Published approximately on the 7th of each month by IPC Magazines Limited, Fieetway House, Farriugdon Street, London, E.C.4. Tel: 01 -534 4444. Printed in England by Indes Printers, Dunstable, Beds. Sole Agents for Australia and New Zealand- Gordon and Goteh (A /aia) Ltd.; South Afriea- Central News Agency Ltd.; Rhodesia and Zambia -Kingston Ltd.; East Africa -Stationery and Office Supplies Ltd. Subscription rate (including postage); For one year to any part of the world £2 5s Od. (£225) 
PRACTICAL WIRELESS is sold subject to the following conditions, namely, that it shall not, without the written consent of the Publishers first given, be lent, resold, hired out or otherwise disposed of by way of Trade at more than the recommended selling price shown on the cover, and that it shall not be lent, resold or hired out or otherwise disposed of in a muti- lated condition or any unauthorised cover by way of Trade, or affixed to as part of any publication or advertising, literary or pictorial matter whatsoever. 
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HENRY'S RADIO LIMITED 
ENGLAND'S LEADING ELECTRONIC CENTRES 
HI-FI COMPONENTS TEST PA.- DISCOTHEQUE ELECTRONIC ORGANS - MAIL ORDER 

BUILD YOURSELF A QUALITY RADIO 
Excellent printed circuit design with 
full power output. Fully tuneable on 
both MW /LW bands. 7 Mallard tran- 
sistors. Fitted Sin. speaker. Room 
filling power. Easy to build with terrific 
results. Two colour leather -cloth 
cabinet with silvered front. All local 
and continental stations. Complete 
detailed instructions. 
Total cost 66.19.6. p.p. 6/6. 
All parts sold separately. 
Ask for leaflet No. I. 

YOU CAN 
SAVE 25 
on Garrard, Goldring 
and McDonald Decks 
*SP25 Mk. Ill £11.15.0 

ELECTRONIC 
ORGANS 

*SL65B 614. 9.6 tAP75 £16.19.6 
tSL72B E25. 0.0 MP60 £10.19.6 

MP6I0 £13.19.6 GL69 II £23. 0.0 
01.75 E32. 0.0 (P. & P. 7/6 any type) 

PLINTHS & COVERS 
*Standard 89/6. P. & P. 4/6. tDeluxe 68.15.0. P. & P. 6)6 
SPECIAL OFFER! The above decks supplied with 9TAH /C 
Diamond Add £2; 940 magnetic Add E3; G850 or ÁT66 Add £5; 
G800 Add £7.10.0; GP91 SC Add El (Also applies to MP60 /PC, 
SPECIAL! SP25 fitted 6800 with Plinth/Cover wired and 
mounted £20.19.6 P. & P. 10 / -. (Mk. III 622.10.0) 
2025 TC with 9TAH /C diamond, plinth and cover wired and 
mounted £13.19.6. P. & P. 10 / -. 
GL69 II fitted G800 plinth and cover wired and mounted 
635.0.0. P. & P. 12/6. 
ALSO IN STOCK 
2025 TC /9TAHC diam. 68.17.6; 3000 LMISTAHC diam. 
3500/KS40A 612.10.0; MP60 fitted plinth and cover (see above 
for cartridges) £17.12.6. P. & P. 101 -. 
*FREE- Complete lists No. 16/17 on request. 

SINCLAIR 
EQUIPMENT SAVE La's 

PROJECT 60 PACKAGE DEALS 
2xZ30 amplifier, stereo 60 pre -amp, PZ5 power supply. £19.0.0, 
Carr. 7/6. Or with PZ6 power supply £21.0.0. Carr. 7/6. 2xZ50 
amplifier, stereo 60 pre -amp, PZ8 power supply, 621.10.0. 
Carr. 7/6. Transformer for PZ8 59/6 extra. Any of the above 
with Active Filter unit add 97/6 or with pair QI6 speakers add 
£16. *New FM Tuner £22.19.6. 

BUILD THIS VHF FM TUNER 
5 NULLARD TRANSISTORS 300 
kc /s BANDWIDTH. PRINTED CIR- 
CUIT, HIGH FIDELITY REPRO- 
DUCTION. MONO AND STEREO. 
A popular VHF FM Tuner for quality 
and reception of mono and stereo. 
There is no doubt about it -VHF FM 
gives the REAL sound. All parts sold 
separately. 
PARTS TOTAL COST 66.19.6. p.p. 
3/6. MULTIPLEX DECODER £5.19.6 
(FOR 

FOR BROCHURE No. 3. 

You can build our Mayfair 
Portable for 

£99 36/- 
All parts available separately 
-Several models to choose 
from -visit our New Show- 
rooms at 309 Edgware Road. 

DISCOTHEQUE 
-PA CENTRE 

All the latest equipment in 
stock. Call and see for your- 
self or send Tor latest lists. 

HI -FI TO SUIT EVERY POCKET 
FREE -Stock list No. 
16/17 on request -BEST 
VALUE IN U.K. 

100` 
STEREO SYSTEMS 

and a complete range of 
individual units in stock - 
Demonstrations all day- 
visit our new Hi Fi Store. 
LOW CASH OR CREDIT/ 
HP TERMS (Credit terms 
from E30 purchase- callers 
only). 

SPECIAL STEREO SYSTEMS 
C5/8 Teleton 203E 6+6 watts amplifier, SP25 or MP60 wit h 
deluxe plinth /cover pair of 3 -way 10 watt bookshelf speakers, 
all cables, leads, magnetic cartridge (List £79.10.0) PRICE 
£59. P. & P. 30/ -. 
CI /8 Nova 505 Amplifier, 2025 TC with 9TAH /C diamond, 
plinth and cover, pair of 3 -way 10 watt bookshelf speakers, 
cables /leads, etc. (List £65). PRICE E49. P. & P. 30/ -. 
C9A /B Sinclair 2000 amplifier, SP25 or MP60 with G800, plinth 
and cover pair of 3 -way 10 watt bookshelf speakers, cables /leads, 
etc. (List £88). PRICE £69. P. & P. 30/ -. 
BI I/B Teleton F2000 (or F2300) MW /FM /STEREO Tuner ampli- 
fier, SP25 or MP60 with 9TAHC diamond, pair of 3 -way 10 watt 
speakers, cables /leads, etc. (List £100). PRICE £79. P. & P.30 /- 
(All systems add £12 for Dentons, £19 for Super Lintons). 

FREE LISTS OF 100 STEREO SYSTEMS 
STEREO HEADPHONES (P. & P. 3 / -) 
8 +8 ohms. Soft padded earpieces. DHO2S 45/-; SE20 £5.19.6; 
AES20 £7.10.0; K6 £11.5.0; SE50 £14.19.6; PRO4AA £23. 

TEST EQUIPMENT FOR HOME, 
SCHOOL & PROFESSIONAL USE 

AFI05 50k /volt multimeter (illus.). 
Price £8.10.0. p.p. 3/6. Leather case 28/6. 
2001-1 20k /volt. 
Price £3.17.6. p.p. 3/6. Case 12/6. 
500 30k /volt multi- meter. 
Price £8.17.6. p.p. 3/6. Leather case 30/ -. 
THL 33 2k /volt. 
Price 64.2.6. p.p. 3/ -. Leather case 22/6. 
TE65 Valve voltmeter (illus.) 
Price 617.10.0. p.p. 7/6. 
SE250B Pocket pencil signal 
injector. Price 35/ -. p.p. 1/6 

SE500 Pocket pencil signai tracer. Price 29/6. 
p.p. 1/6. 
TE2OD RF generator. Price £15.0.0. p.p. 7/6. 
T E22D Matching audio generator. 
Price 617.0.0. p.p. 7/6. 
TE I5 Grid dip meter. Price £12.10.0. p.p. 3/6. 
TO3 Scope 3" tube. Price 437.10.0. p.p. 10/ -. 
TE22 Audio Generator £17. p.p. 8/6. 

HENRY'S LATEST 
CATALOGUE 

Latest edition. Now 350 pages. 

* COMPONENTS, TEST 
GEAR * EQUIPMENT, MODULES * SPECIAL OFFERS, etc. etc, 

Everything for the construc- 
tor. Complete with 10)- value 
discount voucher for use with 
purchase. Price 7/6. p.p. 2/ -. 
WHY NOT SEND AWAY 
TODAY? FREE 8 page SEMI- 
CONDUCTOR LISTS No. 36. 
New ranges and a few circuits 

NEW SELF - POWERED PRE -AMPLIFIERS 
Designed for use with PA25 and PASO 
Amplifiers GOLD AND SILVER 
FINISH, Mains operated. Supplied with 
all plugs, etc. ADJUSTABLE OUTPUT 
UP TO I VOLT. 

* FET9 /4. Mono with built -in mic. 
mixer. Accepts any ceramic or crys- 
tal cartridge. Plus tuner, tape, etc. 
Price £12.10.0. p.p. 4/ -. 

SLIM - MODERN DESIGNS USING * FETI54 STEREO (illus.). 
THE LATEST SILICON TRANSISTORS Magnetic cart. in put, tuner, tape, etc 
FET's and IC's. DIN SOCKETS, Etc. Beautiful stereo sound. 
fitted. Self powered. Price £16.10.0. p.p. 4/6. 
PUSH -BUTTON SELECTION, f20dB * I.C. STEREO 
BASS AND TREBLE BOOST & CUT All facilities plus headphone socket 
All inputs provided plus TAPE without amplifiers. Uses IC's, FET's 
RECORD and REPLAY. etc. Price 624.0.0. p.p. 5/6. 

25 WATT AND 50 WATT 
SILICON AMPLIFIERS 
LOOK AT THE SPECIFICATIONS 
* At full power 0.3% distortion. 
* At full power -1dB I Ic/s to 40 kc/s. * Response -IdE II c/s to 100 kc/s. 
* Rise time 2µ sec. 

* Short circuit proof 
plus limiting cct. 

PA 25 10 trap is or all silicon differential input 400mV sensitivity. 25 watts Rms 
into 8 ohms. Supplied with edge connector harness size 5" x 3" x 2". 
PA 50 12 transistor version 50 watts Rms into 3 to 4 ohms. Size 5" x 3" x 4 ". 
MU 442. Pow r supply or one or two PA 25 or one PA 50 
PA 25 £7.10.0 PA 50 ¿9.10.0. MU 442 E6.0.0. P. & P. 4/6 each. 

SIMPLICITY TO MOUNT -EASY TO USE -DESIGNED FOR QUALITY, PERFORMANCE AND PRICE 
All units no soldering-just edge connectors and plugs AS SPECIFIED FOR MANY "PRACTICAL WIRELESS" 1970 

g -J g P g PROJECTS 

Electronic Components & High Fidelity Sales & 
Test Gear Centre Demonstrations Centre 
356 EDGWARE ROAD, 354 EDGWARE ROAD, 
LONDON, W.2. LONDON, W.2. 
Tel: 01- 402 4736 Tel: 01 -402 5854 

Electronic Organs, 
P.A. & Discotheque Centre 
309 EDGWARE ROAD, 
LONDON, W.2. 
Te 

OPEN 9 a. m. to 6 p.m. MONDAY TO SATURDAY -- 9 a.m. to 1 p.m. THURSDAYS .- OPEN ALL DAY SATURDAY 

Mail Order and 
Industrial Sales Dept. 
303 EDGWARE ROAD, 
LONDON, W.2. 

1: 01- 723 6963 Tel : 01 -723 1008/9 
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