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SOLDERING 

INSTRUMENTS 
UNSURPASSED 
PERFORMANCE & QUALITY 
developed from 30 years design 
experience. 

EXCELLENT THERMAL 
STABILITY 
from special element design. 
(Fully thermostatic models also 
available). 

UNBREAKABLE NYLON 
HANDLE 
styled for comfort and lightness. 

SIX MODELS 
from 10 to 60 watts cover all 
requirements. 

RANGE OF BIT SIZES 
for each model. Copper, iron 
coated and Permatip types. 

ALL VOLTAGES, 6V to 240V 
Special temperatures on request. 

SIMPLE MAINTENANCE 
The easiest tool to service. 

INEXPENSIVE 
From £1.70 (list) to cut 
your costs. 

SAFE 
Fully insulated and flash tested. 
Indicator lamps optional. 

Full supporting range of other 
models, and accessories. Please 
ring or write for catalogue 10. 

Note that we are now supplying a 
range of small pliers, cutters, 
soldering aids and other small tools 
for use in Electronics. Please ask 
for Leaflet. 

LIGHT SOLDERING 

DEVELOPMENTS LTD, 
28 Sydenham Road, 
Croydon, CR9 2LL. 
Telephone 01-688 8589 and 4559 

TWO YEARS' GUARANTEE 
ALL MODELS 

405/625: 19' £25.95 
23' £35.95 

CARR £1.95 

FREE CATALOGUE 

TV'S 19 Now 
£11.95 

DAILY DEMONSTRATIONS FOR PERSONAL SHOPPERS 

TV TUBES REBUILT 
GUARANTEED 2 YEARS 

14" 0.95; 17" and 18" E5.95; 21" and 23" L6.45 
Exchange Bowls carr. 55p 

COMPONENTS MUST BE CLEARED 
Transistor Radio Cases: 25p 
each. Size 9k" x6=,"x 3;". Post 15p. 
Speakers: 35p. 2;" 852. Brand 
new. Post 15p. 
VHF/FM Tuners: 95p. 88-108 
megs. takes ECC85 valve (extra). 
Post 15p. 
Radio: £3.95 8 transistor LW/ 
MW. Free case, battery. Post 15p. 
Precision Tape Motors: £1.95. 
200/250V. Famous German manu- 
facturer. Post 20p. 

Transistor Gang Condensers: 
20p. Miniature AM. Post free. 
Modern Gang Condensers: 30p. 
AM /FM or AM only 20p. Post 10p. 
Transistors 15p each. Post free. 
AC126, AC128, AFI14, AFI17, 
0C45, 0071, OCBO, OC81D. 
Valve ELL80 50p. Only stock in 
the country. 
Pots.: 25p each. Post 5p. D/SW 
500/500 KO. D/SW 500/100 Ka. 
D/SW I meg./100 Ka. S/SW 
500/500 KO. S/SW 500/1 meg. 

DUKE & CO. (LONDON) LTD. 
621/3 ROMFORD ROAD, MANOR PARK, E.12. Phone 01-4786001-2-3 

PHOTOELECTRIC KIT 
CONTENTS. 2 P.C. Chassis Boards, Chemicals, Etching Manual, Infra -Red Photo- 
transistor, Latching Relay, 2 Transistors, 3 Diodes, Resistors, Gain Control, Terminal 
Block, Elegant Case, Screws, etc. In fact everything you need to build a Steady -Light 
Photo-Switch/Counter/Burglar Alarm, etc. (Project No. 1) which can be modified for 
modulated d l=_ht ol.eratìnn. 

PHOTOEL C1 RIC 
BURGLAR 

c s..,. r..n 

PHOTOELECTRIC KIT 

f2.60 
Postage and Pack. 15p (JK) 

Commonwealth: 
SURFACE MAIL 25p 

AIR MAIL £1.40 
Australia, New Zealand, 

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

and Plans for Building 
10 Advanced Designs 

INVISBLE 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 blocks. Infra -red filter, pro- 
jector lamp holder, building plans, etc. Price £1.25 Postage and Pack. 10p (U.K.). 
Commonwealth: Surface Mail 20p, Air Mail 50p. 

LONG RANGE INVISBLE BEAM OPTICAL KIT 
CONTENTS: As above. Twice the range of standard kit. Larger Lenses, Filter, etc. 
Price £1.85. Postage and Pack 15p (U.K.) Commonwealth: Surface Mail 20p, Air Mail 
£115. 

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 Size Plans, Instructions, Data Sheet "10 Advanced Photo- 
electric Designs". 
Price £1.25. Postage and Pack. 10p (U.K.). Commonwealth 20p; Airmail 50p. 

JUNIOR OPTICAL KIT 
CONTENTS: 2 Lenses, Infra -red Filter, Latnpholder, Bracket, Plans, etc. Everything 
(except plywood) to build 1 miniature invisible beam projector and photocell receiver 
for use with Junior Photoelectric Kit. 
Price 955. Post. and Pack, lop (U.K.). Commonwealth: Surface Mail 20p; Air Mail 50p. 

YORK ELECTRICS Mail Order Dept. 
335 BATTERSEA PARK RD., LONDON S.W.11 
Send S.A.E. for full details, a brief description of all Kits and Projects 



FANTASTIC! 
WHARFEDALE 
SPEAKER BARGAINS 
DENTON 2 SAVE £8.40 
Sold in matched pairs. 
Each Denton contains 
an Bin. bass unit with 
Sin. pressure unit, 
coupled by a Wharfe- 
dale crossover net- 
work. ( fated input: 
18 watts maximum. Fre- 
quency response: 65- 
17,000 Hz. Impedance: 
4/8 ohms. Cabinet 
fin. x 14ín. x fin. 

LINTON 2 Pair 
TRITON 3 Pair 
MELTON 2 each 
DOVEDALE 3 each 
ROSEDALE each. 
UNIT 3 each 
UNIT 4 each 
UNIT 5 each 

List Price C&P£2-00 
£39.90 Per Pair M LASKY'S £31.00 PRICE 

List Lasky's 
Price Price CAP 

649.90 638.75 L2 
£65.00 í5I.50 E2 
£35.00 £25SO tI 
645.00 £33.00 LI 
£65.00 £50.00 LI 
612.50 69.50 50p 
£18.00 £12.50 50p 
£26.00 618.50 50p 

DIGITAL CLOC 
SCOOP 
EXCLUSIVELY 
FROM LASKYS 
The lock meas- 
ures 41WxI}H 
x 31 D (overall C&P 25p 
from front of 
drum to back of switch). SPEC.: 210/240V a.c. 50Hz 
operation; switch racing 250V, 3A. Complete with 
instructions. HUNDREDS OF APPLICATIONS 
COMPLETE WITH KNOBS. FEATURES: 

MAINS OPERATION 12 -HO UR ALARM 
AUTO "SLEEP" SWITCH HOURS, 

MINUTES AND SECONDS READ -OFF 
FORWARD AND BACKWARD TIME 

ADJUSTMENT SILENT OPERATION 
SHOCK AND VIBRATION PROOF 

BUILT IN ALARM BUZZER 
SPECIAL QUOTES LASKYS £6.50 FOR QUANTITIES PRICE 

BSR TD8S 
8 TRACK STEREO 
CARTRIDGE PLAYER 
The unit is switched on 
and off by the insertion 
of the cartridge; The TOSS is C&P 
suitable for use with most modern 35p 
stereo amplifiers and delivers a pre -amp output of 
125mW. Power requirements: 210/250V AC, 50Hz. 
Frequency response: 50Hz-10KHz.4 pole dynamically 
balanced synchronous motor maintains unwavering 
speed accuracy - independent of mains fluctuations. 
Compact in size the TD8S is housed in black and 
woodgrain plastic cabinet. Size: 81(W) x 31(H) x 10} 
(D)in. 
List LASKYS £171.95 
Price £24.20 PRICE 

BELTEX 
8 TRACK 
Stereo car 
Player 
Accepts all stand- 
ard pre-recorded 
8 track stereo 
cartridges and 
other features in- 
clude automatic 
head cleaner, 
channel select and 
channel repeat push but- 
tons, slider type volume and tone controls, channel 
balance control. Tech spec. max output IOW (5 watts 
per channel), frequency response 50Hz-10kHz. 
Output imp. 4 ohms. size 41(W) x 1}}(H) x 64(0) in. 
Operates on 12V DC negative earth systems. 
Beautifully styled with black ivory and chrome trim 
finish. 

ELTEK C5700 corn- BELTEK C5700 with 
plate with mounting pair SP24 speakers 
brackets and 8 -track 
pre-recorded demon- 
stration cartridge C&P 25p each 

£23.50 £29.00 
Beltek SP24 speakers are available perfectly match- 
ing the C5700 in performance and finish specially 
designed for optimum performance in heavily 
damped car interior. Size: 74in(W) x 6in(D) x 4}in. 
rear, 2}in front (H). Comp with connecting leads. 

£7.95 Pair 

TM -I TEST METER 
1000 ohms/volt 
Lasky's new look top value TM -I 
is a really tiny pocket multimeter 
providing "big meter accuracy 
and performance. Precision move- 
ment calibrated to +3% of full 
scale. Click stop range selection 
switch. Beautifully designed and 
made impact resistant black case 
with white and metalic red/green 
figuring. Ohms zero adjustment. 
1000's IN USE. SIZE ONLY 2-Jrx31-}xla} 

DC/ V: 0-10-50-250-1000 at 1K/ohms/V. AC/V: 
0-10-50-250-1000 at IK/ohms/V. DC Current: 
0-ImA, IOOmA. Resistance: 0-150K ohms, 

Decibels: -IO + 22d8. Complete with test 
leads. 
LASKYS 
PRICE £1.85 C.&P.15p 

TM -S TEST METER 
5000 ohms/volt 
Another pocket multimeter 
from Lasky's. The "slimline" 
impact resistant case - size 
41in x 2j;in x 14in fitted with 
extra large 2fin square meter. 
Readability is superior on all 
low ranges, making this an 
excellent instrument for ser- 
vicing transistorised equipment. 
Zero ohms adjustment. Buff 
finish with crystal clear meter 
cover. DC/V: 3-15-150-300-1,200 at 5K ohms/V. 

AC/V: 6-30-300-600 at 2.5K/ohms/V. DC 
Current: 0-300mA, 0-300mA. Resistance: 0-I0K/ 
ohms, 0-IM/ohms. Decibels: -IOdB to I6dB. 

Complete with test leads, battery and instructions 
LASKYS £2.55 
PRICE C.&.P 35p 

BSR McDONALD P60 
High precision low - 
mass counter- 
balanced pick-up K 
arm, heavy balanced 
turntable, simple to 
operate controls, viscous 
cueing device, slide in 
cartridge carrier, 4 pole motor. 
LASKYPRICES £10.95 C.&.P. 50p 

BSR McDONALD UNITS & PACKAGES 
A. Chassis only. B. Complete with Lasky's plinth 
and cover. C. Complete with Lasky's plinth, 
cover and A076K cartridge. D. Comp- wired on 
BSR plinth with cover. E. As D plus AD76K 
cartridge. 
MODEL A B C D E 
MP.60 10-95 15.50 18-50 18.75 2200 
HT.70 15.90 19.90 23-50 23.75 27.00 
610 1450 18.75 2300 22.25 2550 
510 12.10 10.50 18-05 20-00 22-05 
310 9.75 14.00 16-50 17.25 20-25 
210 Complete with plinth, cover & BSR cartridge 
MP.60 TPD2 Styrene base 17.50 21-00 

FANTAV 
RADIO 
W1/700 
MW/ LW 
A new two 
waveband all transistor car radio that covers full 
medium and long wavebands with slide switch wave 
change. Large easy to grip controls. Illuminated dial 
with "easy to read" lining scale. Externally adjust- 
able aerial trimmer ensures maximum output. 
Powerful output stage gives perfect reproduction 
through either one or two speakers. Operates on all 
12 volt D.C. system. Negative or positive earth. 
Standard size 61-ín (W) x 41ín (D) x tin (H). Black 
with chrome trim. Complete with speaker, baffle, 
leads, mounting brackets and instructions. Fully 
guaranteed. Complete with speaker, baffle & mount- 
ing bracket. 

PRICELASKYS £7.50 C.&P. 25p 

TAPE SCOOP 
EMI 2,400ft Professional Tape on 101in 
metal NAB spools. Fully guaranteed brand 
new. 
Todays value over MOO each 
£1.25 each 5 for E5.00 C.&.P. each 

20p 5 for 50p 

SONY TV SCOOP 
TV -720 U K -the 
world in 7" 
This miniature port- 
able TV can be oper- 
ated by household 
current, recharge- 
able power pack or 
12V car/boat bat- 
tery. The special 
anti -glare screen 
gives a perfect pic- 
ture even in sun- 
light. Attractively 
finished in ebony 
and chrome. Here's a portable 
companion that brings you a 
world of viewing wherever you are. Brief Spec. 

Screen size 7in. measured diagonally. System: 
625 UHF. Antenna system: Built-in loop aerial. 
External 300 and 75 ohm switchable. 23 tran- 
sistors, 15 diodes, 3 thermistors, I EHT rectifier 
(selenium). Power source: AC 240V. 50Hz: DC 
12V. Power consumption: ACI7W, DC Ì1W. 

Dimensions: 9in. x 9y} in. x I I}in. Weight: 
81b. 13oz. Accessories: Earphone, loop aerial: 
polishing cloth. 
List C.&.P. El 50 LASKYS £42.00 Price 159.75 PRICE 

CAR RADIOS 
FROM PHIL! 
RN214 is a triumph of 
micro -miniaturisation. 
So compact and light 
mounted on its spindles on y, I ñ-- -- a sup- 
port. The RN2I4 can be fixed quickly and easily. 
Spec: Power supply: 13 volt D.C. negative earth 
operation only. Power output: 5 watts. Wave 
ranges: Medium wave: 185m -586m (1622-512kHz). 
Long wave: 1030m -2000m (290-150 kHz). Inter- 
mediate frequency: 470kHz. Size: 7in x I -6in x 3.6in. 
EN8893105 general purpose mounting kit with 
loudspeaker L2.70 extra. 
List LASKYS 4'15.50 C.&P, 
Price £19.25 PRICE 
Model RN 314/15 
The RN3I4 gives you 
big sound because of 
the high sensitivity 
from the tuned RF stage. Due to its compact size i 
can be mounted without any rear support. Spec: 
power supply: 12V DC neg earth only. Power out 
put: 5 watts RMS. Wave ranges: Medium 185m -585m 
(1 622-512k Hz): Long 1030m -2000m (290-150k Hz) 
Intermediate frequency: 470kHz. Size: 7in x I 6in x 
3-6in. EN8893/05 general purpose mounting 
kit with loudspeaker 12.70 exttra. 
List LASKYS £21.00 C.&.P. 
Price 12525 PRICE 25p 

BARGAIN 

MODEL 
RN 214/IS 

SCOOP 
PYE S.W. CAR 
RADIO 
CONVERTER 

High quality transistorised and 
ultra compact Shortwave Converter for use with 
any suitable MW(AM) Car Radio. Self powered for 
use on 12V positive or negative earth systems. The 
model 2649 is simply connected to the radio via the 
aerial socket and provides shortwave covering in 9 
push button selected band spread ranges (13, 16, 19, 
25,31,41.49.60 & 90 M) combined with the normal 
radio tuning to give full cover from 3-2MHz-21 -75 
MHz. On/off switch and by-pass switch for normal 
M.W. radio use. Complete with mounting bracket 
fitting and alignment instructions. Black hammer 
crackle finished case -size: 6(W) x 11(H) x 31(0) in. 
C.&.P. 20p. 
Made to sell lat Approx. £20.00 

PRICELASKYS 20. 75 C.&.P. 20p. 

OUT NOW! 1972 
AUDIO TRONICS 
NEW REVISED EDITION 
The great new 1972 edition of Lasky's famous 
Audio-Tronics catalogue is now available -FREE 
on request. The 44 newspaper size pages -many in 
full colour -are packed with I,000's of items from 
the largest stocks in Great Britain of everything 
for the Radio and Hi-Fi enthusiast, Electronics 
hobbyist, Serviceman and Communications Ham. 
Over half the pages are devoted exclusively to every 
aspect of Hi-Fi (including Lasky's budget Stereo 
Systems and Package Deals). Tape recording and 
Audio accessories and don't miss LASKY'S 
AUDIO TRONICS CREDIT CARD SCHEME 
offering holders one months 
interest free credit up to £50. 
Send your name and address 
and 15p for post and inclusion 
on our regular mailing list. 

t d sj s La1W- 's R d a ai Limi e 
the Home of H,qh 1.,d4l,fy 

207 EDGWARE ROAD. LONDON. W.2 Tel: 01-723 3271. 4295 TOTTENHAM CT. RD.. LONDON. W.1 Tel. 01 580 2573 

33 TOTTENHAM CT. RD.. LONDON. W.1 Tel: 01-636 2605 Openolldoy ho m -60 m Mondoy Insgl, ,Iri 
Ope,,:,'l.1oy 90 Epe Mod<oyio Sokrdray NEW CITY BRANCH NOW OPEN 
152/3 FLEET STREET, LONDON. E.CA Tel: 01-353 2833 109 FLEET STREET. LONDON. E.C.4 Tel: 01353 5812 

dajfhendoy early dounylpm Solordoy 

ALL MAIL ORDERS AND CORRESPONDENCE TO: 3-15 CAVELI ST TOWFR HAMLETS, LONDON. E.1 Tel : 01 700 4821 
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ALL ITEMS CARRY MANUFACTURERS GUARANTEES 
AMPLIFIERS-p.p 75p 
AMSTRAD 8000 .. .. £13.9S 
AMSTRAD IC2000 £27SO 
FERROGRAPH F.307 Mk. Il 

metal cased £41.95 
FERROGRAPH F.307 Mk. II 

wooden cased .. .. £44.95 
LEAK DELTA 30 .. .. £48.00 
LEAK DELTA 70 .. .. £59.00 
CAMBRIDGE P50 .. .. £68.50 
CAMBRIDGE P100 .. £113.00 
METROSOUND ST2OE .. £24.19 
METROSOUND ST60 .. £44.50 
TRIPLETONE 800 Mk. II .. £25.OS 
PEAK SOUND 870 .. £36.00 
WHARFEDALE LINTON .. £30.00 
QUAD 33.5303 .. £89.09 
RODGERS R/BROOK CH .. £36.75 
SINCLAIR 2000 Mk. 11 .. £22.00 
SINCLAIR 3000 £30.00 
SINCLAIR ST.60.2, Z30.PZ5 £15.50 
SINCLAIR ST.60.2. Z30.PZ6 £1S00 
SINCLAIR ST.60.2. Z50.PZ8 

and mains transformer .. £22.50 
SINCLAIR IC12 .. .. £2.29 
SINCLAIR A.F.U. .. .. £4.75 
SINCLAIR Z50 PZ8 .. .. £15.70 
SINCLAIR PRO 605 .. .. £10.05 
VICEROY NEWCORO TFS70 £43.00 
VICEROY INTERNATIONAL £17-00 
PHILIPS RH 580 .. .. £11.15 
PHILIPS RH 590 .. .. £37.00 
PHILIPS RH 591 .. £54.00 
PIONEER SA 500A .. £34.75 
PIONEER SA 700 .. .. £64.00 
PIONEER SA 900 .. £91-00 
ROTEL 310 .. .. .. £31.00 
ROTEL 810 .. .. £43.50 
EAGLE TSA 149 .. .. £23.95 
EAGLE TSA 151 £34.00 
REVOX A SANSUI-FULL RANGE IN 

STOCK 

See our special offer of 
"The Great Musicians" 10" 
Stereo L.P. Records in Hi -fì 
News & The Gramophone. 

TURNTABLES-p.p 70p 
GARRARD SP25 Mk, III .. £OSO 
GARRARD AP76 .. .. £19-00 
GARRARD 4e1 .. .. ES7N 
GARRARD SL95B .. .. £32.00 
GARRARD SL858 . £13.00 
GARRARD 20251C with cart. £8.25 
GARRARD ZERO 100 .. £39.00 
GARRARD ZERO 100S . £37.00 
B.S.R. MPOO.P-C ready wired £17.95 

£9.70 
B.S.R. HT70 . £19.00 
B.S.R. HT70. P -C ready wired £26.00 
TRANSCRIPTORS SATURN £53-00 
TRANSCRIPTORS 

HYDRAULIC REF... .. £75.00 
TRANSCRIPTORS 

HYDRAULIC REF. with 9' 
or 10- arm £65.00 

TRANSCRIPTORS SWEEP 

TRANSCRIPTORS STYLUS 
BRUSH £2.19 

TRANSCRIPTORS STYLUS 
SCALES .. .. £3.70 

COLORING GL85 £47.00 
COLORING GL 85IP .. LSO -10 
GOLDRING GL 75 .. £27.50 
COLORING GL 75/P .. £34.98 
COLORING GL69 .. £17Se 
COLORING GL 69/P .. £23.00 
GOLDRING GL 72 £22.50 
COLORING GL 72/P .. £30.50 
COLORING GL 69172/75185 Lid £S SO 

COLORING GL 69/72/75/85 
.. £7.00 

£20.01 
£21.01 
£36.00 
£34.00 
£4.12 

£26.00 
£60.00 
£00.00 
£7.00 

£34.00 
£49.00 
449.00 

plinth .. 

GOLDRING G99 .. 
COLORING G101/P 
THORENS TO 150AB 
THORENS TD 150A .. 
THORENS TX 11 .. 
THORENS TD 150 .. 
THORENS TD 125 
THORENS TD 125A8 
THORENS TX 25 .. 
PIONEER PL 12AC .. 
PIONEER PLA 25 .. 
PHILIPS GA 202A 
SANSUI-IN STOCK 
SONAB-IN STOCK 

PICK-UP ARMS-p.p 20p 
S.M.E.30091S2 .. .. £22.50 
S.M.E, 3012/S2 £23.15 
S.M.E.3009/S2(HE) ., .. £26.50 
S.M.E. 3012/S2(HE) .. .. £27.75 
S.M.E. S2 p.p FREE .. .. £2.2S 
S.M.E. P1 Spacer p.p FREE.. £1.0 
AUDIO TECHNICA AT 1005 

DECCA INTERNATIONAL., 
NEAT G.30 .. .. .. 
NEAT G.30B .. .. 
NEAT G.30 LIFT .. 
TRANSCRIPTOR FLUID .. 
ORTOFONE RS 212 .. .. 

£14.10 
£.10.95 
£11.41 
£13.25 
£3.11 

£23.00 
£22.00 

SPEAKERS (Priced per pair) 
p.p: A £0.75, B £1.25, C £2.00 
WHARFEDALE 

DENTON II .. £20.50 A 
LINTON II .. £37.5/ A 
MELTON II .. .. £48.00 
TRITON III .. .. £50.00 B 
DOVEDALE £02.SC 
ROSEDALE III £01.0 C 

GOODMANS 
MAGISTER .. .. £75.0 C 
MAGNUM K-2 .. £50.50 C 
MEZZO 3 .. .. £45.00 C 
MINISTER .. .. £34.25 8 
HAVANT .. £4300B 
DOUBLE MAXIM .. £54.00 B 
DIMENTION 8 .. £95.0 C 

K.E.F. CRESTA .. £39.51 B 
K.E.F. CELESTE .. £44SO B 
K.E.F. CHORALE. .. £53.00 B 
K.E.F. CADENZA .. £03SO C 
K.E.F. CONCERTO .. £97.00 C 
BAWD.M.1 .. .. £56.008 
BAWD.M.3 .. .. £9í00C 
BAW70 .. £239.00 CC 
CAMBRIDGE R40 .. £1114 C 
CAMBRIDGE R50 .. £105.00 CB 
CELESTION 

DITTON 120 .. .. £41.00 B 
DITTON 25 .. .. £00.00 C 
DITTON 44 .. .. £79.00 C 
DITTON 15 .. £53.0 B 
DITTON 10 Mk. II .. £30.00 8 

SINCLAIR 016 .. £14.90 A 
STE.MA HI-FI 5 .. £90.00 C 
STE.MA HI-FI 3 £52.00 B 
STE.MA 350 .. .. £45.00 C 
STE.MA 450 .. .. £34.00 
STE.MA 195 .. .. £30.00 A 
LEAK 150 .. .. £30.00 A 
LEAK 250 .. .. £48.00 B 
LEAK600 £6SOC 
LEAK MINI SANDWICH £38.00 A 
DECCA DERAM £27.80 B 
SONAR IN STOCK 
KELETRON KN 400 .. £12.00 A 
KELETRON KN 600 .. £19.00 A 
KELETRON KN 800 .. £21.00 B 
KELETRON KN 1100 .. £27 51 B 
KELETRON KN 1600 .. £33.00 C 
KELETRON KN 2100 £41.00 C 
RODGERS R/BROOK £43.00 B 
RODGERS WAFER £30.00 A 
PHILIPS PRICE ON APPLICATION 
METROSOUND H.F.S. 103 £2240 B 
METROSOUND H.F.S. 202 £3140 B 
METROSOUND DUPLEX 15 £49.00 B 
METROSOUND DUPLEX 25 £71.00 C 

8 -TRACK and CASSETTE 
DECKS/RECORDERS- 
p.p. 50p 
AKAI CR 80 .. 
AKAI CR 80D .. .. 
AKAI CS 50 .. .. 
AKAI CS 50D .. .. 
AKAI GXC 400 .. 
AKAI GXC 40 .. .. 
PHILIPS EL 3302 .. 
PHILIPS N 2202 .. 
PHILIPS N 2204 .. 
PHILIPS N 2205 .. 
PHILIPS N 2400 .. 
PHILIPS N 2401 .. 
PHILIPS N 2503 .. 
PHILIPS N 2000 .. 
TELETON STP 801 
WHARFEDALE DC -9 
ORION COMPLETE .. 
METROSOUND 448 
METROSOUND SS 30 

£10.00 
£05.00 
£00.00 
£80.50 
£70.00 
£10.00 
£15.50 
£17.50 
£22.00 
£33.00 
£52.00 
£01.00 
£41N 
£0.75 

£41.75 
£00.00 
£05.50 
£43.00 
£54-N 

TELETON F2100 .. 
TELETON F2000 .. 
TELETON CR1OT . 

COLORING ST4000 .. 
ARMSTRONG 525 .. 
ARMSTRONG 528 
WHARFEDALE 100.1 
SONAB IN STOCK 
SANSUI IN STOCK 

TUNER AMPLIFIERS- HEADPHONES-p.p 20p 

P13 75P KOSS PRO 4AA .. £20SO 

GOODMANS MODULE 80 .. £07.00 KOSS 711 .. .. £7.59 

GOODMANS 80 COMPACT £135.00 KOSS K8/LC .. .. ,. £10.0 
GOODMANS MODULE ONE KOSS KB/ .. £9S0 

TEN .. .-£100.00 KOSSKO727B .. £12.00 

PHILIPS RH 781 .. £49.51 KOSS ESP.6 .. .. £33.OS 

PHILIPS RH 901 with Speakers £35.00 KOSS ESP.9 .. .. M.» 
PHILIPS RH 702 .. .. EN -0S PIONEER SE50.. .. £13.25 

.. £141.00 PIONEER SE30.. .. £6.25 
Eí1.00 PIONEER SE2019 .. £5.25 x00 AKAI ASE 9S .. .. £4.75 
£00.00 AKAI ASE22 .. ,. £7áI 

.. £140.00 AKAI ASE 20 .. £041 

.. £120N ROGERS RIBROOK .. £13.00 
. £100.00 ROTEL RH 600 .. £4S9 

ROTEL RH 700 £7.26 
-- ££70.90 03.00 SENNHEISER H0414 £9.29 .. £ WHARFEDALE D.D.1 £9.20 ETIN SANSUI, VICEROY and .. £54.00 
.. £56-00 CLARKE IN STOCK 

This advertisement Is only a small 
selection of our vast range. 

PHILIPS RH 891 
PIONEER SX 440 
PIONEER KX 330 
PIONEER LX 440 
PIONEER SX 770 
PIONEER SX 990 
PIONEER SX 1500 
PIONEER SX 2500 
ROTEL FAX 330A 
ROTEL FAX 550A 
ROTEL FAX 660A 
ROTEL RX 150 
ROTEL RX 200 
ROTEL RX 400 
AKAI AA 6200.. 
AKAI AA 6600.. 
AKAI AA 6300.. 

£11.00 
.. £79.00 
.. £100.00 
.. £0.00 

AKAI AA 8500.. .. .. £172.00 
LEAK DELTA 75 .. .. £129.00 
ROGERS R/BROOK cased .. EM00 
ROGERS R/BROOK Chassis £30.00 
MIDLAND 191520 AM/FM .. £25 -SS 
GROSVENOR .. .. £35.00 
TELETON R8000 with Speakers £35 N 

.. £31- 

.. £29.00 

.. £111.95 

.. £71.00 

.. £71.00 

.. £61.00 

.. £9E.00 

SCAN ELTRA. Full range In stock. 

PICK-UP CARTRIDGES- 
p.p 15p 
SONATONE9TAHCL .. £1-90 
COLORING 6850 .. .. £3.6S 
GOLDRING 6800 .. .. £4.25 
GOLDRING G600/E .. £10.30 
COLORING 6800/SE .. £1S-21 
SHURE V.15 Topa 2 Impv. .. £25.75 
SHURE 3091E .. .. .. £13.00 
SHURE M75/E .. .. £10 -95 
SHURE 3075 EJ .. £1.10 
SHURE M75G .. .. .. £0.50 
SHURE M75.6 .. .. £0.00 
SHURE 3075.8(5) .. .. £11. 50 
SHURE M55/E .. .. £5.15 
SHURE M44IE .. .. .. £5475 
SHURE 304415 .. ., ., £5.40 
SHURE M44/7/C .. £52S 
SHURE M3D .. .. .. £3.00 
SHURE M31 -E .. .. .. £5.35 
SHURE M32E £7.70 
AUDIO TECHNICA AT.55/S £3.00 
AUDIO TECHNICA AT.66 .. £4.80 
AUDIO TECHNICA AT.21 .. £5.1 
AUDIO TECHNICA AT.35 .. £12.50 
AUDIO TECHNICA AT.35X £19.80 
AUDIO TECHNICA AT.21X £14SS 
A.D.C. 10/E !V .. .. £23.00 
ORTOFON SL15E . £21.50 
ORTOFON TRANSFORMER £4.7S 
ORTOFON M15E .. .. £17.95 
EMPIRE 1000ZE/X .. .. £47.00 
EMPIRE 999 VEIX .. .. £32.00 
EMPIRE 999 TUX .. .. £19 -SO 
EMPIRE999SEIX .. £15 113 
EMPIRE 999 EIX .. . 
EMPIRE999/X .. 

£11EíOS10 

EMPIRE 909/X .. £6.0 
EMPIRE 909/EX .. £0.00 
EMPIRE 90 EEX £7.25 

SPEAKER KITS (Priced per 
pair)-p.p. A 50p, B 75p, C £1 
K.E.F. K2 .. .. £37N B 
K.E.F. K3 .. .. £55.90 C 
K.E.F. 1(4 .. 

GOODMANS DIN 20.. 
WHARFEDALE UNIT 3 
WHARFEDALE UNIT 4 
WHARFEDALE UNIT 5 
PEERLESS 20-2 .. 
PEERLESS 20-3 .. 
PEERLESS 430+12 .. 

£2900 B 
£2200 B 
£10 -SO A 
£24S9 B 
F.3500 C 
£20.00 B 
£23011 C 
£3700C 

COMPACT SYSTEMS- 
p.p £1.25 
TELETON C.M.S.300 .. £00.00 
TELETON 2S60F 
VICEROY UNIT 3 .. .. £39.0 
FIDELITY UA2.. 
FIDELITY UM.. .. .. £M-00 
WINDSOR 1550/5 .. 
WINDSOR 1105 .. .. £26.00 
DECCA SOUND 813 .. .. £53.00 
DECCA SOUND 614 .. .. £41.00 
DECCA SOUND 1204 .. £72.00 
DECCA SOUND 1203 .. £99.90 
DECCA COMPACT .. £119.19 
PHILIPS GF 808 .. .. £71.00 
PHILIPS GF 823 ,. .. £3900 
PHILIPS GF 824 .. .. £00.90 
PHILIPS GF 805 .. £SO.00 
PHILIPS GF 300 .. .. £13.0 
PHILIPS GF 403 .. .. £10.90 
PHILIPS RF 834 .. .. £6S01 
PHILIPS RF 833 .. .. £11.00 
MARCONI UNIT 3 . 

MARCONI UNIT 4 .. .. £51.00 
AMSTRAD 1000 .. .. £34.90 

TAPE DECKS and 
RECORDERS-p.p 75p 
FERROGRAPH 722/724 .. £100.00 
FERROGRAPH 702/704 .. £103.00 
AKAI 1720C .. .. £07.0 
AKAI 1800SD .. .. .. £119.00 
AKAI X-2000SD .. £217.1 
AKAI 40000 .. ,. .. £70N 
AKAI X2000 .. ,. .. £115-N 
AKAI GX220D .. .. .. £175.0 
AKAI XV 
AKAI GX 385 .. .. .. £301111 
AKAI M -10L .. .. £174.00 
MARCONIPHONE 4245 
MARCONIPHONE 4247 .. £33.00 
MARCONIPHONE 4248 .. £30.00 
PHILIPS 4303 .. .. .. £30.00 
PHILIPS 4307 .. .. .. £34.30 
PHILIPS 4308 .. .. .. £42SO 
PHILIPS 4404 .. .. .. £71.00 
PHILIPS 4407 .. .. .. £30.00 
PHILIPS 4408 .. .. .. £113.1 
PHILIPS 4450 .. .. £211.00 
PHILIPS 4500 .. .. .. £00.00 
REVOX IN STOCK 

TUNERS-p.p 50p 
LEAK DELTA FM .. £S4.00 
LEAK DELTA AM/FM .. £NSO 
SINCLAIR PRO 60W.. .. £1675 
SINCLAIR 2000/3000.. £33.00 
RODGERS R/BROOK cased £46.00 
RODGERS R/BROOK chaasls £30.00 
RODGERS R/BOURN chaasls E49N 
RODGERS R/BOURN cased £53.00 
PIONEER TX 500 .. £59.00 
PIONEER TX 700 .. .. £OSH 
PIONEER TX Sog .. .. £115.00 
KORTI NG 7600 
PHILIPS RH890 .. 
PHILIPS RH691 .. .. £OS7S 
ROTEL RT 320.. .. £30.S9 
TRIPLETONE FET FM .. £31.95 
CROWN FM20 .. £31.00 
SANSUI-IN STOCK 

=i [c-1 19] 
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AUDI SUPPLIES 
SPECTACULAR 
OFFER!! 
SYSTEM AS 2000 
SAVE OVER £43 
Featuring the Amstrad IC 2000 amplifier, "a beauty in looks 
and performance." British made, entirely designed around 
integrated circuits, modular construction and neonominism 
electric principles, 18 watt R.M.S. per channel, push button 
controls for magnetic and ceramic pick-ups, tape and radio, 
sensitive super balance control, mon/stereo and loudness 
toggle switches, separate volume, treble and bass controls 
and headphones input plus the added refinement of scratch 
and rumble filters. Speakers are the famous Wharfedale 
Denton 2. Turntable is the renowned Garrard SP 25 MK II 
fitted with the well known Goldring G 800 magnetic cartridge 
plus plinth and cover. We at Audio Supplies have put a lot 
of research into this system and believe it is going to be 
the most popular system of 1972. List price over £123. 

Our price £7950. P. & P. £2.50. 

CREDIT FACILITIES AVAILABLE 

SYSTEM AS 103 
ON IT'S OWN - 
WITH EVERYTHING 

SAVE OVER £39 
Featuring the Amstrad 8000 amplifier, the most successful 
amplifier on the British market. Designed on modular 
principles around more advanced electronic circuitry 
techniques to stand up to the measured output with no 
power loss even after continual use and producing new 
levels in distortion free stereo reproduction (7 watts R.M.S. 
per channel). Facilities mono/stereo selector switch, 
separate bass, treble and balance controls affording really 
accurate tone control through bass and treble. Sockets for 
headphones, tape plus 4 input and speaker sockets. 
(Amplifier available with scratch filter £2 extra). Turntable 
is the famous Garrard SP 25 MK III fitted with a Goldring 
G 800 magnetic cartridge. Superb plinth and cover. Speakers 
are the Viceroy VSE 10°. List price over £94. 
Our price £55. P. & P. £2.50. 
" Viceroy VSE 10 luxury loudspeaker enclosures 13" x 8" 

high flux density elliptical bass speaker crossover 
network and 3" treble speaker. Excellent bass response. 
Frequency range 40-15000 Hz. 

CREDIT FACILITIES AVAILABLE 

PLINTH AND COVERS 
S.M.E. 2000 SYSTEM CUT OR UNCUT IN TEAK, WALNUT HOWLAND AND WEST PLINTH AND COVERS COMPLETE 
OR ROSEWOOD £3500 p.p. £1.50. HW1 .. .. .. .. .. £11.00 p.p. £1 00 

HW12 .. .. .. .. .. .. £14.00 p.p. £1-00 

VICEROY SUPERB PLINTHS & COVERS FOR GARRARD HW14 TEAK or ROSEWOOD £2200 p.p. £1 50 

AP76, 75, SL72B, 75B, 95B. FINISHED IN TEAK POLISHED HW15HT .. £8.00 p.p. £1-00 
WITH PERSPEX COVER £5.00 P.P. 75p. HW15/1HT .. £9.00 p.p. £1 00 
DELUXE VERSION £8 00 p.p. £1. HW15/4HT .. .. £9.00 p.p. £1 00 

HW15LT £7-50 p.p. £1-00 
WINDSOR PLINTH & COVER FOR GARRARD ZERO 
100/1005 £10.50 p.p. £1.00. 

HW15/1LT .. 
HW15/4LT . 

BASE ONLY:- 

£8.50 
£8 50 

p.p. £1-00 
p.p. £1 00 

HW1 .. £8.00 p.p. 75p 
VICEROY PLINTHS & COVERS FOR GARRARD SP25, HW12.. £10.00 p.p. 75p 
SL65B, 2025TC, AT60, 2000, 3000, 40B, 5100, 1025 AND B.S.R. HW15 .. £5.00 p.p. 75p 
McDONALD RANGE. PLINTH IS FINISHED IN TEAK HW15/1 £550 p.p. 75p 
POLISH, THE COVER IS PERSPEX £4 00 p.p. 50p HW15/4 .. £550 p.p. 75p 
STATE MODEL WHEN ORDERING (E.G. SP25). COVERS ONLY:- 

HW1 . . £6 00 p.p. 75p 
VICEROY (ELITE) PLINTH & COVER FOR ABOVE GARRARD HW12.. £8-00 p.p. 75p 
DECKS IS A BRUSHED ALUMINIUM PLINTH AND SUPERB HW14 .. £7-00 p.p. 75p 
VACUUM FORMED PERSPEX COVER WHICH ADDS HW15 LT £4.50 p.p. 75p 
RICHNESS TO ANY AUDIO SYSTEM. £6 50 p.p. 75p. HW15 HT .. £5 00 p.p. 75p 

AUDIO SUPPLIES LTD., 50 Dept. PW/5, STAMFORD HILLS LONDON, N.16. Tel: 01-806 3611 
PERSONAL CALLERS WELCOME 
Note: We are easy to get to by bus: 67, 
149, 106, 73, 243, 247, 249, 76 pass our 
door. Train, we are 50 yards from Stoke 
Newington Station (British Rail) 10 
minutes from Liverpool Street Station. 
Car drivers note we are on the A10, 
opposite Garwoods Garage. Underground 
trains (tube) Manor House or Finsbury 
Park. 

For 36 hour Securicor Delivery Service add £1 IS 
-- p. & p. You haven't got to wait in misery. 

OPEN MON. TUES. THURS. 9.30 to 6 p.m. 

SAT. 9.30 to 5 p.m. CLOSED WED. 

LATE NIGHT 
FRI. 9.30 a.m. to 7.30 p.m. 

CREDIT FACILITIES AVAILABLE ON 

PURCHASES OF £50 OR MORE. 

SEND FOR FURTHER DETAILS. 

is II 
1111 

'WE SPECIALISE IN MAIL ORDER. 
SEND CHEQUES, MONEY ORDERS, 
P/O GIRO BANK DRAFT OR 
CASH (REGISTERED) 

CHEQUES are only accepted from personal 
callers if backed by a relevant bank cheque 
card. Payment by Barclaycard accepted by 
arrangement. 

For information on goods write to the 
manufacturers concerned NOT US. 

Stamped addressed envelope with all 
inquiries. Please. 
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ORGAN KITS 
Build your own Electronic Organ, if you want 
the best value for your money. Yes you really 
save over 50% and get the best and up-to-date 
designs. There are four models to choose from. 
* Portable -4 octave keyboard with 10 voices, 

3 pitches-vibrato, at £103.00, P/P £1.50. 

* Console -5 octave keyboard with 10 voices, 
3 pitches . Keyboard can be split into solo and 
accompaniment. Vibrato built in amplifier and 
50 watt 12" Goodmans speaker at £16700, 
P/P £5.00. 

* Console -2 x 4 octave keyboards and 13 note pedal 
board, 29 voices, Vibrato, Delay Vibrato, Sustain 
Reverberation, Precussion, Wah Wah, etc. at £406.00. 
Carr. paid on complete kit U.K. only. 

* Console -2 x 5 octave keyboards and 32 note pedal 
boards, 32 voices. Vibrato, Delay Vibrato, Sustain 
Reverberation, Precussion, 3 Couplers, etc., at £572.55 
carr. paid on complete kit U.K. only. 

We regret H.P. facilities are not available, but components 
can be bought separately. Trade and overseas enquiries 
welcomed. Send 15p for latest catalogue. 

Please call in for demonstration. Business hours: 10 a.m. to 
7 p.m. Monday to Saturday. Thursday closed. 

ELVINS ELECTRONIC 

MUSICAL INSTRUMENTS 
8, PUTNEY BRIDGE RD., LONDON 

S.W.18 TEL: 01-870 4949 
Bus numbers 37, 220, 225, 168 pass the door. 10 minutes - 
walk from East Putney or 15 minutes walk from Putney Bridge 
Underground Stations. 

llll111lldlliliill!1111IIIIII IIIIII III! IIIII IIIII1111111111IIIIIIIIÍIIIIIIi111111111111111üiiillI111h 

PRACTICAL WIRELESS 

ELECTRONIC IGNITION 

SYSTEM 

This Capacitor -discharge Electronic ignition 
system was recently described in Practical 
Wireless and has proved extremely popular. 
We are able to offer the kit in two forms; the 
Standard kit containing the electronic corn - 
ponente only, enabling the customer to tailor 
these to his own layout, or the De -luxe version 
containing a ready -drilled roller -trimmed 
printed circuit board and fully machined 
die-cast case with electrical connection block. 
Each kit Is supplied with a custom wound 
transformer, first -grade components and full 
construction details. Suitable for 12V. systems 
only, pos. or neg. earth. All components 
available separately. Case size 41" x 31".x 2" 
Complete assembly and wiring manual 25p, 
refundable on purchase of kit. 
Price : Standard kit .. £7.25 post free 

De -luxe .. £8.15 post free 
Trade enquiries invited. Mall order only. 

State pos, or neg. earth when ordering. 

DABAR 
ELECTRONIC 
PRODUCTS 

98e, LICHFIELD STREET, 
WALSALL, STAFFS. WSt luZ 

Tel. Walsall 34395 

£7.25 
Solve your communica- 
tion problema with this 

4 -Station Translator Intercom system (1 muter and 
8 Subs), in de -luxe plastic cabinet. for desk or wall 
mounting. Call/tom/listen from Master to Bubo and 
Subs to Master. Ideally suitable for Basine.u, Sur- 
gery, School., Hospital, Office and Home. Operates 
on one 9V battery. On/off switch. Volume control. 
Complete with 8 connecting wires each 6131í. and 
other aece.eories. P. d P. 80.40. 

MAINS INTERCOM 
No batteries -no wires. Just plug in the mains 
for instant two-way, loud and cleat communication. 
On off switch and volume control. Price 812.40 
P. d P. 80.55 

INTERCOM /BABY ALARM 

OUR 
PRICE 
ONLY 

£3.35 
Same as 4 -Sta on n ercom for two-way instant 
communication. Ideal as Baby Alarm and Door 
Phone. Complete with egft. connecting wire. 
Battery 14p. P. d P. £0.37,. 

sSTcLfVNOh'f NMOVTIfñ t.;Jï 2 y £2.99 
Why not boost 
bueinees effi- 

ciency with this incredible De -luxe Telephone AmpB- 
ter. Take down long telephone messages or convene 
without holding the handset. A useful Mike aid. On/ 
off switch. Volume Control. Battery 14p. extra. 
P. d P. alp. Pull price refunded if not satisfied in 
7 days. 

WEST LONDON DIEEOT IMPLIES (PW.8) 
199 KENSINGTON HIGH MEET, LONDON. W.B. 

U.H.F. T.V. AERIALS 
SUITABLE FOR COLOURNDMEONO- 

RECEPTION 
All U.H.F. aeri- 
als now fitted 
with tilting brac- 
ket and 4 ele- 
ment reflector. 

LOFT MOUNTING ARRAYS 
7 element 225. 11 element 2.75. 
14 element 3.25. 18 element 3.75. 
WALL MOUNTING c/w 
WALL ARM & BRACKET 

7 element 3.25. 11 element 3.75. 14 element 
4.25. 18 element 4.75. CHIMNEY MOUNT- 
ING ARRAYS c/w MAST & LASHING 
KIT. 7 element 4.00. 11 element 4-50. 
14 element 4.75. 18 element 5.25. MAST 
MOUNTING arrays only. 7 element 2.25. 
11 element 2.75. 14 element 3.25. 18 ele- 
ment 3.75. Complete assembly instructions 
with every aerial. LOW LOSS coaxial cable 
9np yd. JUNG TELEBOOSTERS from 3.75. 
LABGEAR all band V.H.F.-U.H.F.-F.M. 
radio mains operated pre -amps 7.50. State 
clearly channel number required on all 
orders. P.D. on all aerials SOnp. Accs. 15np 
C.W.O. Min. C.O.D. charge 25np. 

BBC-ITV-FM AERIALS 
BBC (band 1) Wall S/D 2.00. LOFT inverted 
'T' 1.25. EXTERNAL 'H' array only 3.00. 
ITV (band 3) 5 element loft array 2.50. 
7 element 3.00. COMBINED BBC-ITV, 
loft 1+5 2.75. 1+7 3.50. WALL & CHIM- 
NEY UNITS ALSO AVAILABLE. Pre -amps 
from 3.75. COMBINED U.H.F.-V.H.F. 
aerials 1+5+9 4.00. 1+5+14 4.50. 
1+7+14 5.00. F.M. RADIO loft S/D 1.00 
3 element 3.25. 4 element 3.50. Standard 
coaxial plugs 9np. Coaxial cable 5np yd. 
Outlet box 30np. P.D. all aerials 50np. 
Accs. 30np. C.W.O. Min. C.O.D. charge 
25np. Send 5np for fully illustrated lists. 

CALLERS WELCOMED 
OPEN ALL DAY SATURDAY 

K.V.A. ELECTRONICS 
40-41 MONARCH PARADE, LONDON 

ROAD, MITCHAM, SURREY 
Telephone 01-648 4884 
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QNLY / BREW 
RUSSIAN ' Po' 

otgaiv t 
BEATER. =-- 

WAVEBAND 
10 TRANSISTOR 

PLUS 3 DIODES 
PORTABLE RADIO 

WORLD 
THOUSANDS OF TRANSMISSION, 
AND STATIONSTHE WORLD OVER! 

£997 BOX 
POST 

Erc.43p 

*COMPARE 

ITS PERFORMANCE with 

£34 RADIOS! 

NOTJUSTA RADIO -BUT 
TECHNOLOGICAL MAGIC! 

What everyone's been waiting for-THE LATEST MODEL SUPERSEDING ALL PRE- 
VIOUS MODELS-THE FANTASTIC BRAND NEW RUSSIAN "MERIDIAN" 6 -WAVE- 
BAND PORTABLE RADIO DESIGNED FOR WORLD-WIDE RECEPTION. So advanced 
it will probably make your present radio seem like a "crystal set". Far better than 
any 6 -wave radio even they've before produced! We're almost giving them away at 99.97 
-a mere traction of even today's Russian miracle price! We challenge you to compare 
performance and value with that of £34 radios. 'You can't lose. Instant refund if you 
are not astounded! Purer and sweeter tone than ever! Much wider band spread than 
hitherto for "pin -point" elation selection! Once again the Russians have proved their 
fantastic ability In the field of electronics-brildantly reflecting their advanced micro- 
circuitry techniques in the field of space communications. Yes, 8 separate wavebands, 
including Standard Long, Medium and Short Waves to cover the world. Unique side control 
waveband-selection unit gives incredible ease of station tuning! Thousands of different 
transmissions and stations at your fingertips and messages from all over the world ! 

Superb, sweet tone-controlled from a whisper to a1 roar that will fill a hall. Genuine 
push-pull output! Separate ON/OFF volume and Treble/Base tone controls Take it 
anywhere --runs economically on standard batteries. Internal ferrite rod aerial plus 
built-in telescopic aerial extending to full 331' length. It's also a fabulous CAR RADIO, 
any speed, requires no additional aerial. UNIQUE! Elegant Black, White and Chrome 
finish case. SIZE 101" x N^ x 31" overall approx. Made to give years of perfect service. 
With WRITTEN GUARANTEE, manual with simple instructions and circuit diagram. 
ONLY 9997, POST ETC. 43p. Standard batteries 25p extra. Can also be used through exten- 
sion amplifier, tape recorder or public address. Refund if not delighted. Send today or call. 

FANTASTIC (even by our standards!) Brand new-the latest sensation 
in the world of sound! First class makers! Not only a fabulous VHF AM/FM 
Radio AND Cassette Tape Recorder and Player combined, but it also 
runs off standard batteries or mains (simply plug in 220/240V a.c. line cord). 
Now you can record and play back anything, anywhere ! You can even 
tape direct from the Radio as you listen! RECOMMENDED RETAIL 
PRICE GENUINELY E44 YET WE OFFER AT ALMOST HALF PRICE ! 

just look at these wonderful features:-'Press-button Keyboard Control 
panel ! °New "pop-up" Cassette ejection system! ""MAGIC EYE" Visual 
Battery check'recording level indicator or built-in automatic leveller! 
"Separate ON/OFF, and HI -LO volume controls! Heavy duty built-in 
speaker! "Earphone (for personal listening or "monitoring") and extension 
speaker sockets ! "Remote control microphone ! "Built-in swivel 
telescopic extension aerial (24in approx)! Magnificently made case, size 
II}inx9+inx3}in overall approx., with carry handle (DESIGNS VARY 
SLIGHTLY). Takes standard 30, 60, 90 or 120 minute Philips Cassette Tapes 
obtainable everywhere. But wait, the amazing built-in full circuit VHF 
AM/FM Radio gives you superb clarity of tone and incredible station selection- 
Unique rotating Station Selector Dial-get all local city and regional stations in 
every part of the country plus BBC National VHF. Picks up dozens of foreign 
stations. Also fabulous in your car! You could pay EEEE's more for a Car 
Radio or Car Casette Player ALONE! ONLY £23.75, carr. etc. 35p. 
Complete with simple instructions, 'remote control microphone with 
onloff switch and microphone stand. WITH WRITTEN GUARANTEE. 
BONUS OFFER --Standard Batteries and Cassette Tape 25p extra. 
Refund guaranteed. Order by post to Uxbridge Road, or call at either 'store. 

SHOPERTUNITIES LTD. L 

THE VERY LATEST! SENSATIONAL! 

PORTABLE HIGH FIDELITY 

Special Transmissions& Radio Receiver 

BUT WAIT! 
SUPER DE LUXE 

AC/DC MAINS 
and BATTERY model 

withBuilt-in MAINS 
BATTERY BOOSTER 
ONLY fl EXTRA IF REQUIRED 

PICKS UP AIRCRAFT TRANSMISSIONS (control to aircraft, etc.), 
ALSO GETS TAXIS, AMBULANCES, LOCAL RADIO STATIONS, 
CONTINENTAL STATIONS, ALL BBC, VHF, AND MANY MORE, 
including fascinating public service transmissions. A miracle of advanced 
technology. An instrument that will bring a new dimension to your world of 
sound! Frequency range: MW540-1600 KHz, FM 88-108 MHz, Air 108-136 MHz. 
Intermediate Frequency: MW 455 KHz, FM 10.7 MHz, Air 10.7 MHz. 18 SEMI 
CONDUCTORS, Transistors 11, Diodes 6 + Thermister! Automatic fre- 
quency, control 'locks -in' eliminating drift. Pinpoint selection. Built-in adjust- 
able 8 -section Telescopic Aerial over 30" approx. Lowest price ever ! Tre- 
mendously strong leather -grained finish case with carry handle 101' x 6+" 

4' overall approx. Written guarantee. ONLY £8.99, post 38p. Also Super 
De -Luxe model ONLY E9.99, post 38p (incorporating VHF, AM, FM & AFC 
SPECIAL AIRCRAFT WAVEBAND). Runs off mains-AC 230-250v, OR off 
standard batteries. It's got a built-in battery booster, too! just plug into 
mains whenever you wish! 'Compare them with sets costing E40 or more! 
Refund guarantee. BONUS TO EVERY PURCHASER OF EITHER 
MODEL t Shoulder strap, earphone for personal listening and dry batteries 
all for 3Ip ex. if req. NOTE. The Ministry of Post & Telecommunications 
has pointed out that a Licence (not generally available to the public) is 
required for the reception of transmissions by Fire Brigade, Aircraft, 
Shi !n. etc. 

SAVE £2025 NOW! 
This equipment's got 

EVERYTHING! 

Combined 
V.N.f AMIRI 
RADIO andl 
CASSETTE 

TAPE RECORDER 
& PLAYER 

WITH REMOTE 
CONTROL MICROPHONE 

Dept. PW/I7, 164 UXBRIDGE ROAD facing Shepherds Bush Green), 
LONDON W128AA. (Thurs. I, Fri. 7). Also at 37/39 HIGH HOLBORN 
(opposite Chancery Lane), LONDON, W.C.I. (Thurs. 7 p.m.). 
BOTH STORES OPEN FROM MONDAY TO SATURDAY 9 a.m.-6 p.m. 
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WITH JACKSON 

As the AM/FM wavebands grow more 
crowded all radio receivers will require finer 
tuning. Our new P503 variable capacitor 
incorporates integral gearing with a 3:1 
reduction, three FM sections, all separately 
shielded from each other, plus two AM 
sections which can be fitted with trimmers 
if required. Yet it's no larger than the suc- 
cessful two gang P22. Our skilled personnel 
can produce custom made components to 
suit your individual needs. And with 45 years 
of experience your guarantee is our 
reliability. 

TYPE P503 AM/FM CAPACITOR CATALOGUE NO. 4229. 

Write for fully illustrated catalogue: 

JACKSON BROTHERS 
(LONDON) LIMITED 

KINGSWAY, WADDON, CROYDON,CR9 40G. 
TEL:01-681 2754/7 U.S.OFFICE:M.SWEDGAL 
258 BROADWAY, NEW YORK, N.Y. 10007. 

wings for fast,easy 
ai reliable soldering 

Ersnt fb1ulficoie Solder 
of non cor osnc flux mt.uuly r.ledniy 
heavily oxidised xtra flux 
is rrquircri 

IDEAL FOR HOME 
CONSTRUCTORS 

Size 1 cartons all at 25p each 

in 40/60,60/40, 
or Savbit alloys in 7 gauges. 

EASY -TO -USE 
DISPENSERS 

Size 5 

(Savbit) 18swg, 

18p (illustrated) 

Size 19A 
(60/40 alloy) 

18swg. 18p 

Size 15 
(60/40 alloy) 
22swg. 22p 

BIB WIRE STRIPPER AND CUTTER 
Model 3A. Strips insulation 
from cable or flex without 
nicking wire.4 different 
settings, 4&6BAspanner ends, 

ground cutting edges Price 32p. 
NEW1 Also available, 

de luxe Model 8. Price 58p. 

From Electrical and Hardware Shops. If unobtainable, write to: 

Multicore Solders Ltd., Hemel Hempstead, Herts. 

ONLY 

f2 
p.&p. 10p 

AMAZING MINIDRILL 
Indispensabile for preci- 
sion drilling, grinding, 

FOR lam'® polishing, etching, goug- 

PRECiSION ing. shaping. Precision 

MOD ELShock 
for the enthusiast. 

Shockproof. Completely 

WORK/ portable power from 44 rí61 volt external battery. So 
much more scope with 
MINI -DRILL. Super Kit 
(extra power, interchange- 
able chuck) £4.95 P.p.13p. 
De Luxe Professional Kit 
with 17 tools £7.65 p.p. 
23p. Money ref. g'tee. 

MERLIN SUPPLY CO. 

Dept. PW572 Nailsea, Bristol BS19 2LP 

Newest, neatest 
system ever de- 
vised for storing 
small parts and 
components : re- 
sistors, capacitors, 
diodes, transis- 
tors, etc. Rigid 
plastic units, in- 
terlock together 

Discoing in verticall and 
horizontal com- 
pinentns. plastic c 

PIIICE5 parent plasti 
drawers have label 
slots f removable 
space dividers. Build up 
any size cabinet for wall, bench or able top. 
SINGLE UNITS (5'x2ex2r) £1.35 Dozen 
DOUBLE UNITS £2ßS Dozen 
TREBLE (3D) £2.35 for 8 
DOUBLE TREBLE 2 draws in one outer case (6D2) £3.65 
fore extra large size (6D1) £3.30 for 8. 

PLUS QUANTITY DISCOUNTS! Order £5 and over Deduct 5% in the L. Order 
£10 and over Deduct 7}°;, in the £. Order £20 and over Deduct 10% in the £. 
Pack./Post./Carr.: Add 35p to all orders under £5. Orders over £5 P/P/C free. 

r (Dept PW5 124 CRICKLEWOOD 
BROADWAY, LONDON N.W.2 

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

: -/%/////// Z 
Ì ---__IjÌ den- -_ 0¡ll 

I Ì tr 

S SIZES 
ALL INTERLOCK 

we- 
L' 
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BIPREPAK 
TELEPHONE DIALS 

Standard Post Office type. 
Guaranteed in working order. 

ONLY 50p 
Various 

RELAYS FOR 
Contacts and Coil 

Resistances. No individual 
selection. Post & Packing 25p 

NEW TESTED AND GUARANTEED PAKS 

82 4 Photo Cous, Sun Batteries. 50 0.3 to 0 5V. 0.5 to lo,A. P 
879 4 IN4007 Sil. Roc, diodes, 50p 

1,000 PIV lamp plastic 

881 

899 

H4 

10 Reed Switches, mixed types 50 large ana aman P 

200 Mixed capacitora. Approx. SOP quantity, counted by weigh[ 

250 Mixed RoesisCe fis. Ppro[. 
quantity d by weigh OP 

917 40 Wirewound Resistors. Mixed 5D types ane values. P 
HO 4 B27pP 

IV 
. 

I 

Rom 
. plastic 50p 

119 2 °ñ o1;;°suive 50pT:o 

M13 50 n/259 Germ. diodes, 50p brand n sock cleann<e 

HIS 10 0071/75 uncoded black glass 
type PNP Germ. OP 

H19 10 °Cal/81D uncoded white 
glass type PNP Germ. P 

H28 20 oc20d0/ 
l TÖ 5 

NaP silicon 50p 
H29 20 0A47 gold bonded diodes 0 coded MCS2 

NEW UNMARKED UNTESTED PACKS 

866 

883 

ISO Germanium Diodes 50 Min. glass type P 

200 Trlanstypes . m 
Nn PN PNP, 

rat a 
Sir l. 

iaásd 
SOP 

Germ. 
884 Inn Silicon Diodes DO -7 glass 

equiv. to 0A200, 0A202 

886 50 Sil. Diodes sub. min. 
IN914 and 1N916 types 

888 50 Sil. Trans. NPN, PNP 
equiv. to oC20011 
2N706Á, BSY95A, etc. 

50p 

50p 

50p 

81 50 Germanium Transistors 
PNP, AF and RF 50p 

H6 40 250n -ON. Zener Diodes 50p DO -7 Min. Glass Type 

HIO Mixed volts, t} watt Zmers 50p lop hat type 
H17 20 3 amé.vSoton Stud Rectifiers, 50p 
HIS 

mix 

HI6 8Experimenters' 
Pak of 50p Integrated Circuits. Data 

supplied 

25 

30 Top Hat Silicon Rectifiers, 
750mÁ. Mixed volts 50P 

H2O 20 BY126/7 Typo SiliconRectifiers 50p 
I amp plastic. Mined volts. 

MAKE A REV COUNTER 
FOR YOUR CAR 
The 'TACHO BLOCK'. This 
encapsulated block will turn any 
0-I mA meter into a linear and 
accurate rev. counter for any 
car with normal coil ignition 
system. 

£ 1 each 

ars 

e 

OUR VERY POPULAR 3p TRANSISTORS 
TYPE "A" PNP Silicon alloy, TO -S can. 
TYPE "B" PNP Silicon, plastic encapsulation. 
TYPE "E" PNP Germanium AF or RF. 
TYPE "F" NPN Silicon plastic encapsulation. 

FULLY TESTED AND MARKED 
SEMICONDUCTORS 

AC107 
AC126 
AC127 
ACI28 
AC176 
ACY17 
AF239 
AF186 
AF139 
BC154 
BC I07 
BC108 
BC109 
BF194 
8E274 
BFY50 
BSY25 
BSY26 
BSY27 
BSY28 
BSY29 
BSY95A 
OC41 
0C44 
0C45 
0071 
0072 
OCBI 
008 ID 
0083 
OC139 
OC140 

£p 

0-15 
013 
0.17 
0.13 
0.25 
0.15 
0.37 
0.50 
0.37 

025 
0.13 
0.13 
014 
0.15 
0.15 
0.20 
057 
013 
017 
013 
0.13 
0.15 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0-13 
0.20 
0.13 
0.17 

OC170 
OCI71 
0C200 
OC201 
2G301 
2G303 
2N71 I 

2NI302-3 
2N1304-5 
2N1306-7 
2N1308-9 
2N3B19FET 

Power 
Tra sistors 
OC20 
0C23 
OC25 
0C26 
OC28 
0C35 
0C36 
AD149 
AUY10 
25034 
2N3055 

Diodes 
AAY42 
0A95 
0A79 
OA81 
IN9114 

F.E.T. PRICE 

BREAKTHROUGH !! 
This field effect transistor is the 
2N3823 in a plastic encapsulation, 
coded as 3823E. It is also an excel- 
lent replacement for the 2N3819. 
Data sheet supplied with device. 
I-10 30p each, l0-50 25p each, 
50+20p each. 

£p 
0.23 
0.23 
0.25 
025 
0.13 
013 
0.50 
0.20 
025 
0.30 
0.35 
0.45 

050 
0.30 
0.25 
025 
0.30 
0.25 
0.37 
0.30 
1.25 
0.15 
0.50 

0.10 
0.19 
0.09 
0.09 
0.07 

r 

71_ 

BULK BUYING CORNER 
NPN/PNP Silicon Planar Transistors, mixed, untested, 

üa to 2N706/6A/8, B5126-29,BSY95A, BCY70, etc. 
4il5 per 500; G per 1,000. 

Silicon Planar NPN Plastic Transistors, untested, similar 
to 2N3707 -I I, etc., £4.25 per 500; DI per 1,000. 

Silicon Planar Diodes, DO -7 Glass, similar to OA200/202, 
BAY31-36, £4.50 per 1,000. 

NPN/PNP Silicon Planar Transistors, Plastic TO -18, 
similar to BC113/4, BC153/4, BF153/160, etc., £4.25 
per 5N; £8 per 1,000. 

0C44, 0055 Transistors fully marked and tested, 
500+ at Bp each; 1,000+ at 6p each. 

OC71 
hTransistors, 

fully arked and tested, 500+ at 
6p eac; 1,000+ a[ 5p eacmh. 

3823E Field effect Transistors. This is the 2N3823 'in 
Plastic Case, 500+ 13p each; 1,000+ IOp each. 

1 amp Miniature Plastic Diodes: 
IN4001, 500+ at 4p each; 1,000+ at 1p each. 
IN4004, 500+ at Sp each, 1,000+ at Sp each. 
1N4006, 500+ at 6p each, 1,000+ at Sp each. 
N4007, 500+ at Op each, 1,000+ at 7p each. 

BI-PRE-PAK LTD 

.Wn 

FREE 

dl 

CATALOGUE 
AND LISTS FOR 

TRANSISTORS, 
RECTIFIERS, 
DIODES, 
INTEGRATED 
CIRCUITS, 
FULL PRE-PAK 
LISTS & 
SUBSTITUTION 
CHARTS 

CLEARANCE LINES 
COLOUR T.V. LINE OUTPUT 

TRANSFORMERS 
Designed to give 25kV when used with P1509 
and PY500 valves. As removed from colour 
receivers at the factory. 

NOW ONLY 50p each 
post and packing 23p. 

Quantity 1-10 10-50 50+ 
BB105 Varitap Diodes IOp Bp 6p 
OC71 or 72 Fully Tested 

Unmarked Sp Sp 4p 
Matched Sets I -0C44 and 

2-OC45's. Per Set. 25p 20p ISp 
Matched Sets of 0C45's 1st 

and 2nd IF 15p 12p IOp 
0A47 Gold -Bonded Diodes, 

Marked and Tested 3p 3p 2p 
I -watt Zener Diodes 7.5, 

24, 27, 30, 36, 43 Volts Sp 4p 3p 
10 -watt Zener Diodes 5.1, 

82, II, 13, 16, 24, 30, 
100 Volts 20p 17p I5p 

Micro Switches, S/P, C/O 25p 20p 15p 
I -amp Bridge Rec's 25 -volt 2Sp 22p 20p 

INTEGRATED CIRCUITS 
SL403DAudio Amp.,3- Watts 2.00 1.95 
709C Linear Opp. Amp SOp 40p 
Gates. Factory Marked and 

Tested by A.E.1. 25p 22p 
J. K. Flip -Flops Factory, 

Marked and Tested by 
A.E.I. 40p 3Sp 

PA234 I -watt Audio Amp. 1.00 90p 
UL9I4 Dual 2 1/P Gate 40p 35p 

1.80 
3Sp 

20p 

30p 
80p 
30p 

LOW COST DUAL INLINE I.C. 
SOCKETS 
14 pin type at 15p each 
16 pin type at lop each. 

BOOKS 
We have a large selection of Reference and 
Technical Books in stock. 
These are just two of our popular lines: 
B.P.I Transistor Equivalents and 

Substitutes; 40p 
This includes many thousands of British 
U.S.A., European and C.V. equivalents. 
The Iliffe Radio Valve & Transistor 
Data Book 9th Edition; 75P 
Characteristics of 3,000 valves and tubes, 
4,500 Transistors, Diodes, Rectifiers and 
Integrated Circuits. 
Send for lists of these English publications. 

11111111111111111111111.11111111 
Please send me the FREE Bi -Pre -Pak Catalogue. 

IMINIMUM ORDER 50p. CASH WITH ORDER 
PLEASE. Add lop post and packing por order 

NAME 

ADDRESS 

OVERSEAS ADD EXTRA FOR POSTAGE 

11111. 1111111111111 NOB 11111111. 

DEPT. D, 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX 

TELEPHONE: SOUTHEND (0702) 46344 
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SOUND 50 
50 WATT AMPLIFIER & SPEAKER SYSTEM 

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: * 13dB at 
60Hz. Treble Control Range: t 12dB at 10KHz. Inputs: 4 inputs at 
5mV into 470K. Each pair of inputs controlled by separate volume 
control. 2 inputs at 200mV into 470K. 
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 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 £5 O Plus 
Sound 50 amp and 2 speakers 

£6 
P. & P. 

or available separately. Amplifier £28.50 plus £1.50 P. & P. 
Speakers £12.50 each plus £2.25 P. & P. 

RELIANT mk.IV 

Provides a high standard of sound reproduction, with full 
mixing facilities. Its versatility makes it suitable for: 
Discotheque, P.A., Home Entertainment Applications, etc. 

* Five Electronically Mixed Inputs * Three Individual Mixing Controls * Separate base and treble controls common to all five 
inputs * Mixer employing F.E.T. (Field Effect Transistor) * Solid State Circuitry * Attractive Styling 

£9.5 0 plus P. & P. 60p. 

INPUTS: -1. Crystal Mie or Guitar 9mV. 2. Moving coil Mie or Guitar BmV. 
Inputs 3, 4 & 5 are suitable for a wide range of medium output equipment (Gram. 
Tuner, Monitor, Organ, etc.). All 250mV sensitivity. 
CONTROLS: -3 Volume controls. Bass control range : 13db @ 60Hz. Treble 
cqntrol range *12db @ 15KHz. Separate ON/OFF Switch. Neon Indicator. 
POWER OUTPUT: -12 Watts R.M.S. Into 3 to 4 ohms speaker 
SIONAL/NOISE:-Better than -60db on inputs 3, 4 and 5 & -50db on 1 & 2 

SUPPLY: -220 - 250 AC Mains. SIZE: -124" x 6" x 3I" 

TOURIST 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, sensitivity and selec- 
tivity on both wave bands. R.F. sensitivity at 1MHz is better 
than 8 micro volts. Power output into 3 ohm speaker Is 3 watts. 
Pre -aligned I.F. module and tuner together with comprehensive 
instructions guarantees success first time. 12 volts negative 
or positive earth. Size 7in x 2in x 4}in deep. 

SET OF PARTS 

£6.30 Circuit diagram 13p. Free with parts 
plus P. & P. Speaker, baffle and fixing kit £1'25 

50p. extra plus 25p. p. & p. Postage free 
when ordered with parts. 

CONTINENTAL 

4 TRACK, 

3 SPEED 

TAPE DECK 
with high impedance heads 
R.C. 74 tape deck. Three 
speeds -71. 3i and 1} ips. 
4 -track record/playback head. Plus 4 -track erase head. Positive pressure 
pad system. Takes any tape spool up to and including 7". The R.C. 74 
is driven by a powerful 200/250V 50 -cycle A.C. motor. A heavy, accur- 
ately balanced, flywheel brings wow and flutter levels down to approx. 
0.3% total at 3* and 74, ips. Fast rewind in both directions. 
Controls couldn't be simpler!. Just five push buttons that interlock to 
cut out accidental tape damage. Efficient servo -action type braking. 
Easy drop -in tape loading. 
The R.C. 74 comes with an attractive moulded deck cover, which has 
positions for tone and volume controls. The unit is built into a rigid 
die-cast frame, and overall size of the whole unit is 12¡ x 1111 x 6 inches. 
Every single deck fully tested before dispatch. Spools not supplied. 

£15.00. Plus 75p P. & P. 

DUETTO mk. II I.C. 
STEREO AMPLIFIER 

Sophisticated styling combined with up-to-date electronics 
means Hi-Fi. This is what the Duetto Mk.11 offers at a realistic 
price. Mullard built stereo pre-amplifier/tone control module 
and the highly efficient I.C. monolithic power chips ensure: 
reliability, very low distortion at all power levels, correct opera- 
tion in all ambient temperatures, full power over the audio 
spectrum etc. 
Inputs : P.U. 150mV. ® 2.2 Meg (for cer. cartridge) 

Auxiliary 100mV. @ 1 Meg (for radio, tape etc.) 
Outputs : 5 watts rms per channel into 8-1552 speakers. 

Switched stereo headphone socket with power cor- 
rection. 

. Controls : Mono/stereo switch, selector switch, treble, bass, 
volume, balance and on/off switch. Neon indicator. 

Tone Controls : Treble ±14db @ 15KHz 
Bass ±14db ® 60Hz 

Power Bandwidth : ±2db 20Hz-25KHz Size 12"x6"x3 

£0.50 E ui El 
plus P. & P. 60p See opposite page for addresses 
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THE ULT I MATE IN COMMUNICATIONS RECEIVERS 

WORLD RASTER 
Bringe INSTANT WORLD-WIDE RECEPTION at the 
press of a button. Sensational scoop purchase of this 
just -released model enables us to offer a truly advam 
ced communications receiver at a previously unheard 
of price (Similar modele can cost 5120 or more The 
8 WAVEBANDS enables you to cover the world at 
the press of a button. You might even pick up a 
world scoop on this world-wide receiver! As well as 
all the usual BBC Programmes you can pick up 
Local Radio Stations (including new stations yet to 
be Introduced). *Pop Pirates. *Aircraft (control to 
pilot --pilot to control). .Shipping. *Taxis. *RAC. 
*AA. *Fire and Ambulances; even EAVESDROP ON 
BANK RAIDS IF YOU'RE LUCKY *Continental 
and 100e more too numerous to list. from Australia, 
Africa, America, India, Europe. You'll get hour 
after hour of enjoyable listening on this superb 
receiver 24 hours a day -7 days a week. A complete 
hobby in itself. Enjoy the exciting cross -talk between CASH 
control towers and airline pilots-listen to the PRICE 
progress of an ambulance on its way to an accident- 
hear the deep-sea trawler captains ship -to -ship 
and ship -to -shore conversations. PLUS many more 
exciting and absorbing Public Service Band transmis- 
sions we are not allowed to mention. This net has been 
manufactured by one of the most advanced companies 
in radio and electronic communications and carries 
their FULL WRITTEN GUARANTEE. Attractively 
finished in Leatherette and stainless steel to add 
quality and distinction to any living-room. Completely portable using standard batteries 
(obtainable anywhere)-or car be plugged directly into mains. 14 Transistors, 9 diodes, 
1 thermistor, internal ferrite rod antenna and external Telescopic Antenna. Tone, volume 
and tuning controls. Very latest keyboard push-button waveband selector. Dial light (enabling 
see in darkness). Special WORLD-WIDE DIAL and WORLD MAP enables you to tell the 
correct time in any country of the world (essential for world listening). Hi -fidelity ear- 
phone automatically cuts out main speaker when in use. Preys.: Long Wave 150.350 Kcs. 
Medium 535-1605 Kcs. Marine 1.6-4.5 Mcs. Short Wave 4.12 Mee. Short Wave 12-24 Mcs. 
PH/VHF 88-108 Mcs. AIRCRAFT 108-135 Mcs. PUBLIC SERVICE BANDS 135.174 Mes. 

8 WAVE BANDS 
+ WORLD MAP & 
TIME ZONE DIAL 

+ SOp p. & p. or sent for £7.50 
deposit and Sep. p & p and 8 

monthly payments of £5.80 
(Total £41.10) 

SCIENTIFIC AND TECHNICAL 
(PW5), 507-511 LONDON ROAD, 

WESTCLIFF, ESSEX 

The pocket size dimensions and versatility, of 
the MINI MOLE Wrench, makes it 'lust the job' 
for intricate difficult -to -get -at components 
situated In awkward corners. 

The steel jaws lock -on with a positive grip, and 
a flick of the lever releases their grip Instantly. 

Available from Hardware and Motor Accessory 
Shops. 

MINI 
MOLE 
easoolontenteemosesseoneeo 
SELF GRIP WRENCH 

M. MOLE & SON LIMITED, NEWPORT, MON. NPT 5XZ. 

become 
a RADIO -AMATEUR 

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

free ! Brochure, without obligation to: 

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

NAME: 

ADDRESS 

BLOCK CAPS please 

STEREO AMPLIFIER Type SHV-2 x 3 watts 
Fully built. Separate voL, base and treble control. 
each channel; 12 x 45 x 61e high. E7g0, Beans. 
2 x ECL86 valves. O.P. trans. for 3 -ohm speaker.. 
Doubse wound mains trans. Suitable for crystal, 
magie. cartridge, toner, etc. Fitted mono -stereo 
switch. 200.260V s.c. mains. 87.26, 60p P. & P. 

MONO GRAM CHASSIS 3 WATT 
3 Wave band long-med-short. Gram., 200.260V A.0 
Ferrite aerial. Chagas 13 z 7 z loin. Dial 18 x 4in 
Double wound conino transformer 6 valves ECH81 
EF89, EB081, EL84, E.280. Price 810.83. 
(37p p. & p.) Output trans. for 3 -ohm speaker 

MAINS TRANSFORMERS (240-250V input) 
Postage in brackets 6.3V 2}A, 40p (l6p) st 
280-0-280V (drop through) 6OMA, 8-3V 25A, 6.3V 700mA 81 (27p) 
360V at 60mA and 8.3V at 15A, 80p (20p). 
92V at 1A, 8.3V at 2A and 260V at 60mA, 769 (269). 
90V at 20mA and 1.4V at 260mA, 60p (169). 
Deduct 10 per cent from total bill for more than one transformer. 

Miniature A.M. transistor tuning gang. 260 + 
260pf : 2 x Bb.. fixing., sise 15 x 18 x lin ; 

gearing 3 : 1 to &in dia. moulded bosh. Plastic 
duet cover ; Plessey. 

26p post pd., less 10% for O. 

100 mired ceramic capacitors 1-3000pf 60p (post lep) 100 mixed i & 0 W resistors Slip 
(post 10p); silicon diode BY127 (250V at 1 Amp) 17p (3p poet) (10 for 81.50 post pd.) 
A.31,, -P.M. gang with 8 1 reduction deb e 3' x 2' a 1f', 400+ 180+20+20pf 3119 post 
Pd. (82 for 8). Electrolytic.. 60.60m1 300V. 2' x 15' dia. 20p (post 5p); 50.00-8mí 
300V. 2' x 15' dia. 26p (Op post); 32 (420V) -16mí (300V) 2' x l' dia. 209 (bp poet); 
8000m1 30V 3' x 11' dia. 80p (10p post) 8 for 83 poet paid. 

Mains amp. 6W. mono, rect., Eoe03. 2-EL84 push-pull; base, treble, vol -onion 87 
(poet 60p.) size similar to SR V type above. 

GLADSTONE RADIO 
66 ELMS ROAD, ALDERSHOT. Hants 

(2 mine. from Station and Ruse.). FULL GUARANTEE. Aldershot 22940 
CLOSED WEDNESDAY. S.A.E. tor enquiries please. 
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CN.240/2 Miniature soldering iron 15 watt 240 volts, fitted 
with nickel plated 3/32" bit and packed in transparent 
display box. Also available for 220 volts. Price £1.70 

CN.240 Miniature soldering iron 15 watt 240 volts, fitted 
with iron coated 3/32" bit. Up to 18 interchangeable spare 
bits obtainable. This iron can also be supplied for 220, 
110, 50 or 24 volts. Price £1.70 
6.240 Miniature soldering iron 18 watt 240 volts 
extensively used by H.M. Forces. Suitable for high speed 
soldering and fitted with iron coated 3/32" bit, Also 
available for 220 volts. Spare bits 1/8", 3/16" and '4" are 
obtainable. Price £1.83. 

E.240 20 watt 240 volts soldering iron fitted with 
'4" iron coated bit. Spare bits 3/32", 1/8" and 3/16" 
available. Can also be supplied for 220 and 110 volts. 
Price £ 1.80. 
ES.240 25 watt 240 volts soldering iron fitted with 1/8" 
iron coated bit. Spare bits 3/32", 3/16" and '4" available. 
Can also be supplied for 220 and 110 volts. Price £1.83 

SK.1 
SOLDERING 
KIT 
The kit contains a 

15 watt 240 volts 
soldering iron 

fitted with a 3/16" bit, 
nickel plated spare bits of 5/32" and 
3/32", a reel of solder, heat sink, 
cleaning pad, stand and booklet "How 

Price £2.75 to Solder". Also available for 220 volts. 

Price 

SK. 2 
SOLDERING KIT 
This kit contains a 
15 watt 240 volts 
soldering iron fitted 
with a 3/16" bit, nickel 
plated spare bits of 
5/32" and 3/32", a reel 
of solder, Heat Sink, 
1 amp fuse and booklet 

£2.40. "How to Solder" 

:a1/0111W-0.arex.w 
12.,»xwn e 
fYahs:a.e 
bNwdnae .aMP+r'4 wn.aw.'.:°` 

MES. 12 
A battery operated 
12 volts 25 watt 
soldering iron complete 
with 15' lead, two 
crocodile clips for 
connection to car 
battery and a booklet 
"How to Solder" packed 
in a strong plastic wallet. 
Price £1.95. 

.': r M1040MIDOM 
-: M1%JOEL4C!I for eInNOore.,prin1etl oi, 

CCN.240 New model 15 watt 240 volts miniature soldering 
iron with ceramic shaft to ensure perfect insulation 
(4,000 v A.C.). Will solder live transistors in perfect 
safety; fitted with 3/32" iron coated bit. Spare bits 1/8" 
3/16" and ''4" available. Can also be supplied for 220 volts. 
Price £1.80 
CCN.240/7 The same soldering iron fitted with our new 
7 -star high efficiency bit for very high speed soldering 
The triple- coated bits are iron, nickel and chromium plated. 
Price £1.95 

`:, ?: 

-AIN ' I enclose cheque/P.O./Cash 
(Giro No. 2581000) 

Name 

Address 
PW5 

Please send the Antex 
colour catalogue. 

Please send the following: 

from electrical, radio or car accessory 
shops or from Antex Ltd., Freepost 

L(no stamp required) Plymouth 
PL1 1BR Telephone 0752 67377/8) 

1 
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TOKAI/TUNER AMPLIFIER VALVES SAME DAY SERVICE 
NEW! TESTED! GUARANTEED! 

AM/FM MULTIPLEX 
20/20 RMS PER CHANNEL 

Made to sell over £100 
Only £60.00 

MAIL ORDERS ONLY 
CARTRIDGES 
Goldring G850 £4.50 
Goldring G800 £7.50 
Goldring G800E £12.00 
Goldring G800SE £16.00 
Shure M3DM £5.50 
Shure M44.5 £7.50 
Shure M44.7 £7.50 
Shure M55E £10.00 
Audio technical AT66 

£5.00 

AMPLIFIERS 
Armstrong 521 £45.50 
Metrosound ST20I £26.00 
Sinclair 2000 £24.00 
Sinclair 605 £25.00 
Heco HA50 £50.00 
Femograph F307(T) 

£48.00 
Cambridge Audio P40 

£66.00 
Sansui AU101 £33.00 
Sansui AU555A £57.00 
Sansui AU666 £74.00 

HEADPHONES 
AKG K60 (600e) £12.50 

K120 £7.50 
Koss KRD 711 £8.50 
Nivico STH1OE £10.50 
Pioneer SEE30 £10.50 

SE50 £15.00 

TURNTABLES 
Garrard SP25/3 £11.50 
BSR MP60 £11.50 
Pioneer PL12AC £35.00 
Garrard 401 £28.95 
Goldring GL69 £21.50 
Goldring GL72/P £27.00 
Goldring GL75 £31.50 
Sansui 1050C £62.00 

Sansui SS2 £750 
SS10 £1050 
SS20 £1350 

Sennheiser HD414 £1050 
Teac HP101 £850 
Wharfedale DD1 £950 

GRUNDIG 
CLEARANCE 

TK 121 
TK 141 
TK 146 
TK 248 
TK 3200 
SV 85 

£43.00 
£47.00 
£52.00 

£120.00 
£100.00 
£100.00 

RT 100 £140.00 
Yacht Boy 210 £33.00 

HECO 
HSW330 
Baffle Unit 
Freq. Response 45-25,000Hz 
Power Handling 30 watts RMS 
Retail £20.22 
Our Price £15.00 

HSW320 
Baffle Unit 
Freq. Response 48-25,000Hz 
Power Handling 20 watts RMS 
Retail £16.65 
Our Price £12.00 

SOUTHERN AUDIO SERVICES 
43, High Street, Kingston -on -Thames, Surrey 

Tel: 01-549 3194 (3 lines) 
All equipment guaranteed new and in makers' own boxes. 
Finest after sales services, First year, parts and labour free. 
Money credited within 7 days if not satisfied. Majority 
of orders by return post. 

Under the personal Direction of Mr. Joseph PAO, BRIT.I.RE., 
POST GRAD. DIPLOMA IN ELECTRONICS (SOUTHAMPTON) 

SETS Set of45 for E1.0ß. DAF96 DF96, DK96, 
D591 
DL98,, for 21.569 4 

155 88 30C1 488 DY802 83 EL500 68 P01.82 42 UAB080 42 
185 28 30C15 68 EABC80 .88 EM80 418 PCL83 67 UAF42 60 
1T4 18 30017 78 EAF42 .50 EM81 48 PCL84 414 UBC41 68 
384 418 30018 81 EB91 .10 55184 82 PCL85 88 UBF80 84 
3Y4 .87 30E5 414 EBC33 40 EM87 84 PCL86 .88 UBF89 418 
5U4G .81 30FL1 .61 EBC41 .64 EY51 38 PCL88 66 110084 .82 
6V40 .85 30FL12 .89 EBC90 412 5188 419 PCL800 75 770085 .86 
5Y3GT 418 30FL14 88 EBF80 .32 EZ40 .43 PENA4 .77 11CF90 88 
524131 36 30L1 489 EBF89 .29 E241 .48 PEN36C .70 U01142 68 
8/30L2 .54 30L15 .57 ECC81 .17 EZ80 .22 PFL200 68 UCH81 89 
BALI .11 30L17 87 ECC82 .80 EZ81 .23 PL38 40 UCL82 88 
CAMS 18 30P4 .57 ECC83 .S¢ GZ30 .84 PL81 .44 UCL83 ód 
6AQ5 ßß 30P12 .72 ECC85 84 GZ32 .40 PL81A .47 UF41 68 
SATO .80 30PI9 67 ECC804 464 (1234 48 PL82 81 UF89 .80 
BAUS .20 30PL1 .60 ECF80 31 5141 .77 PL83 88 UL41 47 
6BA6 .20 30PL13 .89 ECF82 .26 KT61 66 P1,84 .30 UL84 80 
6BE6 .21 30PL14 416 EC1135 .66 KISS .78 PL500 .68 155184 88 
SBJS .41 35L6GT 46 ECH42 .69 LN319 83 PL504 83 13141 -89 
6BW7 62 35W4 25 ECH81 419 LN329 78 PM84 413 UY85 .25 
SF14 .40 35Z4GT .25 ECH83 40 LN339 68 P%25 .95 VP4B .77 
6E23 88 807 45 ECH84 48 N78 487 PY32 .56 W77 48 
SF25 68 AC/VP2 .77 ECL80 410 PA11C80 34 PY33 66 Z77 82 
637G 24 B349 486 5CL82 41 PC86 .47 PY81 26 Transistor§ 
6K7G 12 8729 88 ECL86 .35 PC88 .47 PY82 86 AC107 .17 
6580 .17 CCH35 .67 EF39 .38 PC96 48 PY83 88 AC127 18 
6Q70 86 CY31 .30 EF41 .80 PC97 39 PY88 48 AD140 47 
88N70T 80 DAF91 28 EF80 .88 PC900 .81 PY800 - .84 AF115 20 
6V6G 88 DAF96 .88 EF85 28 PCC84 89 PY801 414 AF11S .20 
SVSöT 418 DF33 .88 EF86 80 PC085 26 1519 .30 AF117 80 
8%4 418 DF91 .16 EF89 .88 P0ti`88 .40 R20 66 AF118 .48 
6%601 28 DF96 88 EF91 .18 PCC89 .45 U25 44 AF125 .17 
10,13 .58 DR77 40 EF92 40 PC0189 .48 1326 

D532 33 EF98 486 P00805 68 1147 64 0026 7 .25 
.17 

12AT7 d7 DK91 .28 EF183 .28 PCF80 418 U49 68 0C44 48 12AU7 20 DK92 .88 EF184 .31 PCF82 .83 U50 48 0045 .18 
12A%7 82 13596 .45 EH90 .85 PCF86 .48 U52 .81 0071 12 
195000 .80 DL35 40 EL33 .55 PCF805 68 U78 .24 0072 12 
20F2 87 DL92 .26 51,34 45 PCF801 .28 U191 bB 0075 .12 
20P3 .77 131,94 .37 EL41 .54 PCF802 .40 11193 .42 0081 18 
20P4 92 DL96 .33 EL84 28 Pen" '61 

17251 .84 0081D 18 
17301 48 0082 .12 

25L6GT .19 DYBS .24 EL90 86 PCFBOB 48 U329 88 0082D 18 
251T4öT 67 DY87 24 EL95 .88 PCF808 88 U801 480 00170 .23 

READERS RADIO 
85 TORQUAY GARDENS, REDBRIDGE, ILFORD, 
ESSEX. Tel. 01-550 7441. 
Minimum post/packing on I valve 7p., on each additional valve, 

(3p. per. valve extra) 
Any parcel Insured against damage in transit 3p extra. 

RADIO AMATEURS 

The Radio Society of Great Britain 
is YOUR national society 

YOU NEED THE RSGB! 
THE RSGB MUST HAVE 

YOUR SUPPORT! 

Benefits of membership include: 
Representation in amateur radio matters 
at national and international level; 
Radio Communication, the Society's 
monthly journal; technical publications; 
QSL Bureau; contests and operating 
awards. 

Write for full particulars of membership to: 

The General Manager, RSGB (PW), 

35 Doughty Street, London WC1N 2AE 
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Build yourself a TRANSISTOR RADIO 

NEW! ROAMER 10 WITH VHF INCLUDING AIRCRAFT 
19 TRANSISTORS. 9 TUNABLE WAVEBANDS, MW1, 
MW2, LW, SW1, SW2, SW3, TRAWLER BAND. VHF 
AND LOCAL STATIONS AND AIRCRAFT BAND 
Built in Ferrite Rod Aerial for MW/LW. Retractable, chrome plated 7 section Telescopio 
Aerial, can be angled and rotated for peak short wave and VHF listening. Push Pull 
output using 600mw Transistors. Car Aerial and Tape Record Sockets. Switched Ear- 
piece Socket complete with Earpiece. 10 Transistors plus 3 Diodes. 8" x 21' Speaker. 
Air Spaced ganged Tuning Condenser with VHF section. Volume on/oft, Wave Change 
and Tone Control. Attractive Case in black with silver blocking. Size 9' X 7' X 
Easy to follow instructions and diagrams. Parte price list and easy build plans SOP 
(FREE with parts). 

ROAMER 

EIGHT 

MkI 
NOW WITH 
VARIABLE 
TONE CONTROL 
7 Tunable Wavebands: MW1, MW2, LW, SW1, SW2, 
8W3 and Trawler Band. Built in Ferrite Rod Aerial 
for MW and LW. Retractable chrome plated Tele- 
scopic aerial for Short Waves. Push pull output using 
000mW translators. Car aerial and Tape record sockets. 
Selectivity switch. Switched earpiece socket complete 
with earpiece. 8 transistors plus 3 diodes. 8' x 24' 
Speaker. Air spaced ganged tuning condenser. Volume/ 
on/off, tuning, wave change and tone controls. 
Attractive case in rich chestnut shade with gold 
blocking. Size 9 x 7 x 4in. approx. Easy to follow 
Instructions and diagrams. Parts Price List and Easy 
Build Plans 25p (FREE with parts). 

Total building cost r6+AO P. P. a 
(Overseas P. & P. 01) áry a7v Ina 41p. 

POCKET 

FIVE 
3 Tunable Wavebands: 
MW, LW, Trawler Band 
with extended M.W. 
band for easier tuning 
of Luxembourg, etc. 
7 stages -5 transistors and 2 diodes, 
supersensitive ferrite rod aerial, One 
tone moving coil speaker. Attractive black and gold 
case. Size 54 X 14 x 3}in. Easy build plans and 
parts price list 10p (FREE with parts). Earpiece with 
plug and switched socket. for private listening 80p 
extra. 

Total building costs 1A.23 p p 
(Overseas P. a P. 63p) eTa! L s7 Ins, 21p 

FULL AFTER 
SALES 
SERVICE 

ROAME 

SEVEN 

MK IV 

Total building cost 

£8.50 
P. P. a Ins. 50p 

(Overseas P. a P. E1) 

7 Tunable Wave- 
bands: MW1, MW2, 
LW, SW1, SW2, 
SW3 and Trawler 
Band. Extra Medium waveband provides easier tuning 
of Radio Luxembourg, etc. Built in ferrite rod aerial 
for MW and LW. Retractable 4 section 241n. chrome 
plated telescopic aerial for SW. Socket for Car Aerial. 
Powerful push-pull output. 7 transistors and 2 diodes, 
including Micro -Alloy R.F. Transistors. 8 x 24' 
speaker. Air spaced ganged tuning condenser. Volume/ 
on/off, tuning and wave change controls. Attractive 
case with carrying handle. Size 9 x 7 x 4in. approx. 
Easy to follow instructions and diagrams. Parts price 
list and easy build plane 15p (FREE with parts). 
Earpiece with plug and switched socket for private 
listening, SOp extra. 

Total building costs íº3.Al2 p P.& 
(Overseas P. A P.01) ár e7 Ins. 41p. 

TRANSONAa ..: 

FIVE 

S TRANSISTORS 

AND 2 DIODES 

3 Tunable Wavebands: MW, LW and Trawler Band. 
7 stage -3 transistors and 2 diodes, ferrite rod aerial. 
tuning condenser volume control, One tone 
moving coil speaker. Attractive case with red speaker 
grille. Size 64 x 44 x liìn. Easy build plane and 
parts price list 10p (FREE with parte). Earpiece with 
plug and Switched socket for private listening 80p extra. 

Total building costs rACO P P a 
(Overseas P. & P. 63p) aTiL d Ins. 22p 

NEW! "EDU-KIT 
BUILD RADIOS, AMPLIFIERS, ETC., 
FROM EASY STAGE DIAGRAMS. FIVE UNITS INCLUDING MASTER UNIT TO CONSTRUCT. 
COMPONENTS INCLUDE: 
Tuning Condenser: 2 Volume Controls: 2 Slider 
Switches: 4x2} Speaker: Terminal Strip: Ferrite Rod 

Aerial: 3 Plugs and Sockets: Battery Clips: 4 Tag 
Boards: Balanced Armature Unit: 10 Transistors: 

4 Diodes: Resistors: Capacitors: Three }' Knobs. 
Units once constructed are detachable 
from Master Unit. enabling them to be 

stored for future use. Ideal for 
Schools, Educational Authorities and 
all those interested in radio construction. 

All parts including £JCO p p & 
Case and Plans a7 V7 Ins. 91p 
Overseas P. a P. Ell 

Callers side entrance Barrette Shoe Shop 
Open 10-1. 2.30-4.30 Mon. -Fri. 0-12 Sat. 

ROAME 

SIX 
6 Tunable Wave- 
bands: MW, LW, tt k 

SW1, SW2, Traw- 
ler band plus an 
extra X.W. band 
for easier tuning 
of Luxembourg 
etc. Sensitive fer- 
rite rod aerial and 
telescopic aerial 
for Short Waves. 
31n. Speaker. 8 
otages -6 transistors and 2 Godes including Micro - 
Alloy R.F. Transistors, etc. Attractive black case with 
red grille, dial and black knobs with polished metal 
Inserts. Size 9 X 55 X 21in. approx. Easy build plane 
and parts price list 15p (FREE with parte). Earpiece 
with ping and switched socket for private listening 
80p extra. 

Total building costs Ls3AA p p a 
(Overseas P. a P. E1) ami 701ns. lop 

TRANS 
EIGHT 
8 TRANSISTORS 

and 3 DIODES 

6 Tunable Wave- 
bands: MW, LW, 
owl, SW2, SW3 
and Trawler Band. 
Sensitive ferrite rod aerial for M.W. and L.W. Tele- 
scopic aerial for Short Waves. gin. Speaker. 8 improved 
type transistors plus 3 diodes. Attractive case in 
black with red grille, dial and black knobs with polished 
metal inserts. Size 9 x 5} x 21in. approx. Push pull 
output. Battery economiser switch for extended battery 
life. Ample power to drive a larger speaker. Parts 
price list and easy build plane ßpp (FREE with parte). 
Earpiece with plug and switched socket for private 
listening 80p extra. 

Total building costs £AAQ p p a 
(Overseas P. A P. 01) 1' alar Ins. lie 

RADIO EXCHANGE CO 
61 HIGH StrREET, BEDFORD. Tel. 0234 62367 

I enclose £ please send items marked 
ROAMER TEN ROAMER SEVEN 
ROAMER EIGHT D TRANS EIGHT 
TRANSONA FIVE D ROAMER SIX 
POCKET FIVE D EDU-KIT 

Parts price list and plans for 

Name 

Address 

PW41 ..._ J L 
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NEW, LOWS 

HI-FI DISCOUNT 
WAREHOUSES 

Rec. Retail Comet 
STEREO AMPLIFIERS Price Price 
ALBA UA 700 34.50 23-95 
ALPHA 212 By Highgate 36-75 2795 
AMSTRAD Stereo 8000 Mk 2 27.95 16.90 
AMSTRAD I.C. 2000 42-95 27.95 
ARMSTRONG 521 59.00 4295 
DULCI 207 28.00 16.95 
OULCI 207M 3200 1950 
FERROGRAPH F307 Mk. II (cased) 6400 4695 
FERROGRAPH F307 MII (Metal ease) 60.00 4295 
GOODMANS Maxamp 5400 3495 
LEAK Delta 30 (cased) 65-00 49-50 
LEAK Delta 70 (cased) 7950 5895 
METROSOUND ST2OE 3950 25-95 
METROSOUND ST60 70-00 49.95 
PHILIPS RH 591 79-00 56.95 
PHILIPS RH 590 52-00 37-95 
PHILIPS RH 580 29-00 19.95 
PIONEER SA500A 53.62 38-95 
PIONEER SA800 83.75 59-95 
PIONEER SA700 97.97 6895 
PIONEER SA800 109.21 75-95 
PIONEER SA900 133-83 93-95 
PIONEER SA1000 137-56 95.95 
PIONEER Reverberation 202W 46.35 30-95 
RANK Rotel 210 34-90 24.95 
RANK Rotel 310 47-50 31-50 
RANK Rotel 610 74-50 48-95 
ROGERS Ravensbourne 59-50 42-50 
ROGERS Ravensbourne (cased) 64.00 46-95 
ROGERS Ravensbrook Mk. II .. 4750 3450 
ROGERS Ravensbrook (cased) Mk.II 52-50 38-50 
SINCLAIR 2000 3500 23-50 
SINCLAIR Project 60/2 x Z30/PZ5 2390 15-95 
SINCLAIR PROJECT 6012 x Z50/ 

PZ8/trans 34-86 2325 
SINCLAIR PROJECT 605 2995 21-95 
SINCLAIR AFU 5.95 4.45 
SINCLAIR Neoteric 6195 4295 
SINCLAIR 3000 4500 30-95 
TELETON SAQ 206 32-50 18-25 
TELETON 307 30-00 19.95 
VOLTEX 100w. Stereo Discotheque, 

8 electronically mixed Inputs 185-00 13900 
WHARFEDALE Linton Amplifier 60.00 42.50 
All take both ceramic and magnetic cartridges. 

TUNERS 
'ARMSTRONG 523 AM/FM 5422 4150 
"ARMSTRONG 524 FM 42-17 3250 
ARMSTRONG M8 Decoder 9.50 7.50 
"DULCI FMT.7 FM 2510 17.95 
DULCI FMT.7S Stereo 33.79 24-95 
GOODMANS Stereomax 80-07 47-95 
LEAK Delta FM 75-00 58-50 
LEAK Delta AM/FM 8950 6895 
PHILIPS RH 690 45.30 34-95 
PHILIPS RH 691 8580 69-95 
PIONEER TX500 AM/FM 66-09 53-95 
PIONEER TX900 AM/FM 147.15 116.00 
RANK ROTEL 320 5494 39-95 
ROGERS Ravensbourne chassis 59.63 45-50 
ROGERS Ravensbourne in teak case 64-45 4895 
ROGERS Ravensbrook chassis 43.37 3495 
ROGERS Ravensbrook (cased) 49.39 3895 
SINCLAIR 2000 45-00 34-95 
SINCLAIR 3000 45-00 34-95 
SINCLAIR Project 60 tuner (stereo) 25-00 19-25 
TELETON GT 101 43.93 30-50 

All above Tuners are complete with MPX 
Stereo Decoder except where starred. 

TUNER/AMPLIFIERS 
AKAI AA 8500 23500 18295 
AKAI 6600 149-50 114-95 
AKAI 6300 129-50 94-50 
AKAI 6200 89-50 73-95 
ARENA 2600 11130 69.95 
ARENA T9000 303-45 28500 
ARMSTRONG M8 Decoder 9.50 7.50 
ARMSTRONG 525 92-77 69.95 
ARMSTRONG 526 10572 79.95 
GOODMANS Module 80, 35w. RMS 91-59 68.50 
GOODMANS Module 80 Compact 16500 12900 
GOODMANS Module 110 FM/MW/ 

LW/SW 100W RMS 135-00 10800 
LEAK Delta 75 16500 128.95 
MIDLAND 19/542 49-56 37.50 
PHILIPS RH 790 134-00 7795 
PIONEER SX770 AM/FM 138.23 109.95 
PIONEER SX990 AM/FM 167-83 129.95 
PIONEER440 10418 82.95 
ROGERS Ravensbrook Chassis 99.39 8195 
ROGERS Ravensbrook (cased) 108.43 87-95 
ROTEL RX150 69-90 53-50 
TANDBERG 1171 110-00 8250 
TANDBERG TR200 9900 8295 
TELETON F2000 51-50 28.50 
TELETON 10AT1 150w. RMS 160.00 94.00 
TELETON TFS50 7985 5395 
TELETON TFS50 LA MW/LW/FM 86-64 61.95 
TELETON CR55 12526 61.95 
WHARFEDALE 100-1 139.00 92-95 

All the above Tuners and Tuner/Amplifiers take 
both ceramic and magnetic cartridges except Teleton 
F2000 which takes ceramic only. All include MPX 
Stereo Decoder with the exception of Armstrong 
where decoder is extra as listed. 

Rec. Retail Comet 
Price Price 

CARTRIDGES 
AUDIO TECHNICA AT86 6.47 4.50 
GOLDRING G850 6.27 3.95 
GOLDRING G800 12-55 5.95 
GOLDRING G800E 18-16 10.45 
GOLDRING G800 Super E 2510 14.75 
"GOLDRING CS90 Stereo 5.02 4.25 
"GOLDRING CS91/E 7.53 6.35 
EMPIRE 1000ZE/X 60-34 4695 
EMPIRE 999VE/X 43-01 3395 
EMPIRE 999TE/X 25-59 19-95 
EMPIRE 999SE/X 20-31 1595 
EMPIRE 999E/X 15-89 12.30 
EMPIRE 999/X 1255 8.85 
EMPIRE 909E/X 1236 9.60 
EMPIRE 909/X 9.26 7.25 
EMPIRE 90EE/X 9.56 7.50 
ORBIT Magnetic NM 22 .... Special Price 2.90 
ORTOFON SL15E 28.62 n-95 
ORTOFON 2 X 15K Transformer 700 4.95 
ORTOFON M15E 29-08 23-50 
SHURE M3DM e-10 4-25 
SHURE M31E 1163 8-69 
SHURE M32E 10.73 8.00 
SHURE M32-3 9.84 7-80 
SHURE M44-5 8.30 5.75 
SHURE M44-7 7.90 5.50 
SHURE M -44C 7.90 5.50 
SHURE M44E 8.60 5.95 
SHURE M55E 9.70 6.75 
SHURE M75G 14-70 9.95 
SHURE M75-6 13-60 8.45 
SHURE M75EJ 15.40 10.75 
SHURE M75E 19-00 12-95 
SHURE M75E/95G 20-80 14-95 
SHURE V15-11 39-40 27-50 
Starred cartridges above are ceramic. All others are 
magnetic. 
PICKUP ARMS 
GOLDRING Lenco 75 13-98 9.50 
GOLDRING Lenco L69 10.04 6.50 
SME 3009 with S2 Shell 3326 2490 
SME 3012 with S2 Shell 35.42 26-45 

TURNTABLES 

The following Turntables are complete with 
base. plinth. Perspex cover and cartridge. 
Fully wired and ready for use. All at special 
prices. 
GARRARD SP25 Mk Ill with Goldring G.800 

Special Price £1890 
GARRARD SP25 Mk Ill with Shure M.44/7 

Special Price £2095 
GARRARD AP76 with Goldring G800 

Special Price £2990 
GARRARD AP76 with Shure M55E 

Special Price £33.95 
GARRARD AP76 with Shure M75EJ 

Special Price £3595 
GARRARD 2025 with Sonotone 9TAHC 

Special Price £13.90 
GOLDRING 705/P with G850 

£26.00 £10.95 
GOLORING GL75 with G600 

Special Price £40.95 
THORENS 150 AB complete with TX11 

cover Shure M55E cartridge 
£64.83 £49.95. 

GARRARD SP25 Mk III 
GARRARD SL65 B 
GARRARD SL95 B 
GARRARD 401 
GARRARD SL72 B 
GARRARD Zero 100 
GARRARD Zero 1005 

15.85 
20.48 
49.23 
39.26 
31.83 
56.25 
51.75 

9.95 
13-40 
3290 
2740 
2390 
4295 
41-95 

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

Pictured, Service Dept. 
at Clough Rd., Hull 
also at Leeds, 
Stockton, Goole, 
Wakefield, Doncaster, 
Bridlington, Birmingham 
Edinburgh, Leicester 
nd Rochdale 

Rec. Retail Comet 
Price Price 

GARRARD WB4 base Mk IIZ to fit 
Zero 100 & Zero 100S 6.40 4.95 

Base and Cover to ft GARRARD 
SP25, SL55, SL65B Special Price 3.00 

GARRARD 40B 1334 1095 
GARRARD AP76 2785 18-85 
GOLDRING GL69 Mk.II 27-60 18.95 
GOLDRING GL69P Mk. II 36-21 2695 
GOLDRING GL75 4015 28-95 
GOLDRING GL75P 48-76 3595 
GOLDRING Covers for 69P and 72P 4.48 3.75 

Cover for 75P Deluxe 5.02 3.95 
GOLDRING C99 -plinth and cover 

for G99 11.05 9.75 
GOLDRING G99 26.89 19-90 
GOLDRING G101P 2868 22-95 
GOLDRING GL72 Chassis 2868 22-95 
GOLDRING GL72P 37-29 29.95 
COLORING GL85 62-74 47-95 
GOLDRING GL85P 7278 55-95 
GOODMANS 3025 37.74 19-95 
LEAK Delta 69-50 59.95 
McDONALD MP 60 15-20 1070 
McDONALD 610 19-28 1450 
McDONALD HT 70 21.22 15.45 
McDONALD HT70 inc. plinth & coy. 3068 22.25 
Base and Cover for MP 60 and 

810 Special Price 4.25 
PHILIPS 202 Electronic 66-50 52-95 
PHILIPS 308transcription unit com- 

plete with base and cover 3760 2895 
PIONEER PL12A with base & cover 48.34 3625 
THORENS TX25 cover 8.52 6.60 
THORENS TD125 7603 5945 
THORENS TD125AB 11557 93-95 
THORENS TD150 Mk. II 34-67 2875 
THORENS TD150A Mk. II 4440 34-25 
THORENS TD150AB Mk. II 4805 3895 
THORENSTX11 Cover 4-26 3.75 
WHARFEDALE Linton with base 

and cover and Shure M44/7 cartridge 35-00 2795 

SPEAKERS 
ARENA HT 227 (pair) 
AKAI SW 155 
8 6 W Model 70 
B 6 W DM3 
B. and W DM1 (per pair) 
CELESTION Dillon 120 (per pair) 
CELESTION Dicton 15 
CELESTION Dicton 25 
CELESTION Dicton 44 
GOODMANS Minister (per pair) 
GOODMANS Havant (per pair) 
GOODMANS Magister 
GOODMANS Double Maxim 
GOODMANS Mezzo 3 
GOODMANS Magnum K2 
GOODMANS Dimension 8 
GOODMANS DIN 2ONT kit 
KELETRON KN400 2 -speaker Sys- 

tem (pair) 
KN600 3 -speaker System (pair) 
KN800 3 -speaker System 
KN1100 4 -speaker System 
KN1600 3 -speaker System 
KN2100 3 -speaker System 

" LEAK 150 (per pair) 
LEAK 250 (per pair) 
LEAK 600 
METROSOUND HFS 103 (pair) 
METROSOUND 202 
METROSOUND Duplex 15 
METROSOUND Duplex 25 
PHILIPS RH 411 (pair) 
PHILIPS RH 481 (pair) 
PHILIPS RH 482 (per pair) 
PHILIPS 496 
SINCLAIR Q16 
STE -MA 450 
TANDBERG TAN 7 

TANDBERG Tan 11 (per pair) 
TANDBERG Tan 12 teak (pair) 

42,00 
5950 

159.50 
63-00 
76.94 
57.70 
3847 
65.00 
5400 
48.20 
5600 
62.50 
3300 
3400 
4400 
6900 
12.54 

16.10 
2686 
15.90 
2040 
2520 
3060 
4990 
65.00 
49.50 
30.05 
2150 
3200 
5200 
21.20 
2120 
34.70 
3800 

8.95 
2400 
2800 
3800 
5200 

2695 
39-95 

11195 
47-95 
60.95 
43.95 
27-25 
44.50 
39-50 
34.95 
43.95 
39-50 
25-75 
22.75 
2975 
47.95 

9.95 

1275 
18-95 
10.95 
14-95 
1695 
20.95 
3795 
4750 
34.50 
2395 
15.25 
2395 
3695 
16.95 
16.95 
29.95 
30.95 
6.90 

16-25 
23.95 
31.95 
4495 
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TANDBERG Tan 25 teak (pair) 
TANDBERG Tan 50 teak 
VOLTEX (Teak) pair 
WHARFEDALE Speakers 

Denton Mark II (per pair) 39.90 
Linton Mark II (per pair) 49.90 
Meito Mark II 3500 
Dovedale 3 Mark II (new model) 45.00 
Rosedale 65.00 
Triton (III) 7216 
Un.n 3 Speaker Kit 12.53 
Unit 4 Speaker Kit 18.00 
Unit 5 Speaker Kit 2600 

Rec. Retail Cornet 
Price Price 
68.00 58.95 
65-00 49.95 
2050 1495 

CHASSIS SPEAKERS 
GOODMANS Twin-axiette 8 8.84 
GOODMANS Axiom 201 1445 
GOODMANS Axiom 401 1786 
GOODMANS Twin Axiom 10 9.86 
GOODMANS Audiom 8P 5.35 
GOODMANS Audiom 10P 5.83 
GOODMANS Audiom 12P 1237 
GOODMANS Audiom 15P 2000 
GOODMANS Audiom 18P 34.00 
GOODMANS ARU172 4.50 
GOODMANS Trebax 100 8.60 
GOODMANS Axent 100 6.90 
GOODMANS Midax 650 1295 
GOODMANS Attenuator 3.55 
GOODMANS Crossover Networks 

X0//950/5000 9.75 
GOODMANS Crossover Networks 

XO/950 7.40 
GOODMANS Crossover Networks 

X0!5000 2.65 
WHARFEDALE Bin.Bronze/RS/DD 4.82 
WHARFEDALE Super 8/RS/DD 8.19 
WHARFEDALE Super 10/RS/DD 11ß0 
WHARFEDALE WMT1 Matching 

Transformer 0.84 

HI.FI STEREO SYSTEMS COMPLETE 
45.86 
48 00 
33.74 
70-14 
66-55 
89-44 

13000 
59-50 
59.95 
72-40 
9950 
44-50 

ALBA UA552 
AMSTRAD Stereo 1000 
DANSETTE Consort Stereo 
DECCA Sound 613 
DECCA Sound 614 
DECCA Sound 1204 
DECCA Compact 3 

DECCA 403 
ELIZABETHAN LZ101 
FERGUSON 3450 with radio 
FERGUSON 3451 with radio 
FIDELITY UA2 Music Master .. 
FIDELITY UA1 Music Master with 

radio 107.00 
GOODMANS Module 80 Compact 

System FM/35W. R.M.S. (less L/S) 16500 
H.M.V. 2404/5/6 with radio 198..00 
HMV 2452 65-65 
HMV 2450 with stereo radio 134.20 
KB 1025 with 657 speakers 49.50 
MURPHY 902 Studio 1, AM/VHF 

Radio 8684 
MARCONI 4452 7600 
PHILCO Ford M1800 99.93 
PHILIPS 808 96.05 
PHILIPS 580/481/105 7100 
PHILIPS GF 823 4780 
PHILIPSGF824 67.10 
PHILIPSRF833 67.10 
PHILIPS GF834 8640 
PYE Black Box Unit Stereo 1022 93-45 
RIGONDA Party Time - 27.50 
STEEPLETONE Stereo system 41.75 
TELETON STP 8 -track Stereo 

System 5475 
ULTRA 6026 37.10 

OVER 1000 ITEMS 
LWAYS IN STOCK 
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 CR80 8 -track stereo recorder 10950 75.95 
AKAI X200D 16252 103-00 
AKAI 1800SD 180.71 10500 
AKAI 2000SD 297-50 22900 

29-95 AKAI GXC 40D Cassette Tape Deck 94.95 69.95 
3795 AKAI GXC 40 Cassette recorder 115.00 85.95 
2445 BUSH Discassette DC70 21-19 16.95 
30.50 BUSH TP60 Cassette tape recorder 28.38 23.95 
44.95 BUSH TP 66 Batt./Mains Cassette 
51-95 Recorder 28.95 22.75 
9.45 BUSH TP70 Cassette, battery/mains 

12.25 tape recorder 28.91 23.50 
17-95 FERGUSON 3245 Twin track 36-70 2695 

FERGUSON 3246 4 -track 42-55 31.95 
FERGUSON 3247 4 -track 47.95 35.95 
FERGUSON 3248 4 -track 53.75 40.95 
FERGUSON 3252 4 -track 100-52 79.95 
FERGUSON 3253 43.55 3350 
FERGUSON 3258 4 -track 72.40 55.95 
FERROGRA PH7022-track tape deck 22022 175-00 
FERROGRAPH 704/W 4 -track tape 

deck 220-22 175.00 
FERROGRAPH 722 25652 195.00 
FERROGRAPH 724 256.52 195-00 
GRUNDIG C200 De Luxe Cassette 38.45 2895 
GRUNDIG TK 121 twin track 57.90 40-95 
GRUNDIG TK 141 4 -track 63.90 46.95 
GRUNDIG TK 146 4 -track Auto 68.90 51.50 
GRUNDIG TK 147 4 -track Auto 95.75 73.95 

7,15 GRUNDIG C410 Cassette recorder 43.70 33.95 
PHILIPS 2202 cassette 23.50 1895 
PHILIPS 2204 cassette, battery/mains 29-95 23-50 
PHILIPS R.R. 392 MW/VHF Radio 

1.95 and Cassette Recorder 4995 37.50 
PHILIPS 3302 cassette 20-05 16-95 

3.45 
6.70 PHILIPS 4307 4 -track 50.00 34.95 

1050 PHILIPS 4308 De luxe 4 -track 58.40 42.50 
PHILIPS 4404 4 -track stereo recorder 91.70 67.95 
PHILIPS 44074 -track stereo recorder 111-50 83-95 
PHILIPS 4500 4 -track stereo tape 

deck 127.70 93.95 
35-50 PHILIPS 4408 4 -track stereo 134-20 102-95 
3495 PHILIPS 2503 Cassette Stereo 
2995 tape deck 52.05 45.95 
55-95 PHILIPS 2400 stereo cassette less 
5495 L/S 68.00 55.95 
72-95 PYE 350 Battery/Mains Cassette 

10500 VHF/M W Radio 3850 29.50 
48.95 PYE 351 Battery/Mains Cassette -23.90 18.95 
42.95 PYE 9109 cassette 20.95 18.96 
59.50 PYE 9118 Stereo cassette 68-00 52.95 
79.95 TANDBERG 1841 4 -track stereo 
34.95 tape deck 68.00 49.95 

TANDBERG 3021X twin track stereo 10700 82.95 
81.95 TANDBERG 3041X 4 -track stereo 107-00 82-95 

TANDBERG 4021X twin track stereo 174-00 139-00 
129.00 TANDBERG 4041X 4 -track stereo 174.00 139-00 
153.00 TANDBERG 6041X 4 -track stereo 188.00 149.00 

51-95 TANDBERG 6021X twin track stereo 188.00 149.00 
107-95 TELETON TC110 cassette battery/ 
3995 mains 26.79 18-95 

WHARFEDALE Dolby DC9 cas- 
sette stereo tape deck 110-00 89.95 

6.95 
10.95 
12-25 
7.25 
3.95 
4.50 
9-25 

14-75 
24-50 

3.20 
5-25 
4.95 
8.95 
2.50 

4-95 

0.70 

6995 
5795 
68-50 
75.95 
5595 
3595 
5095 
5195 
65-95 
69-95 
21.95 
33-95 

47-00 
3095 

TAPE RECORDERS AND TAPE DECKS 
AKAI 1720L 4 -track Stereo 89.91 87.95 
AKAI 4000D 4 -track stereo deck 96.38 61.95 
AKAI CR80D 8 -track stereo tape 

deck 8750 5995 

Complete Price 

Open daily to 
the public from 
9-0 a.m. until 
5-30 p.m. Mon. 
9-0 a.m. until 
1-0 p.m. Tues. 
9-0 a.m. until 
8-0 p.m. Wed. 
9-0 a.m. until 
8-0 p.m. Thurs. 
9-0 a.m. until 
8-0 p.m. Fri. 
9-0 a.m. until 
5-30 p.m. Sat. 
Customers are 
welcome to call 
Ample car 
parking facilities 

BASES AND COVERS 
GARRARD WB1 Base 3.71 3.25 
GARRARD WB4 Base 5.49 4.75 
GARRARD SPC1 Cover 3.60 2.95 
GARRARD SPC4 Cover 4-27 2.75 
Special offer of Base and Cover to fit 
GARRARD SP25, SL55, SL65B and 3500 

Special Price 3.95 
GARRARD WB4 base Mk IIZ to fit 

Zero 100 á Zero 100S 6.40 4.95 
GOLDRING Plinth 75 8.60 7.00 
GOLDRING Plinth 69 8.60 7-00 
GOLDRING Covers for69P and 72P 4-48 3-75 

Cover for 75P 5.02 3-95 
THORENS TX25 (for TD125AB) 8.52 6.95 
THORENS TX11 Cover 4.26 3.75 
Base and Cover for TD 125 15.04 12.45 
SME Plinth System 2000 41.36 33.50 
MOTORBOARDS only 5-22 3-25 

ist FREE on request! 

COMET HIGH FIDELITY 
DISCOUNT WAREHOUSES 

COMPLETE MI -FI 
SYSTEMS 
Completely wired mounted 
and ready for use 

Rec. Retail Cornet 
Price Price 

GOODMANS AUDIO SUITE, 
Goodmans Maxamp stereo ampli- 
fier, Goodmans stereomax AMI 
FM Tuner with decoder. Pair of 
Goodmans Magnum K2 speakers, 
Garrard AP76 turntable in base, 
complete with cover and Gold- 
ring G800 Cartridge. Beautifully 
finished in walnut 257.13 165.95 

THORENS TD 150AB Mk. II with 
TX11 dust cover, SHURE M55E 
Cartridge, LEAK Delta 70 Ampli- 
fier, 2 Wharfedale Dovedale 3 
Speakers 23433 175-95 

TELETON STP 801 Stereo 8 track 
tape Audio system complete with 
speakers 5475 4700 

GARRARD AP76 with base 
cover and Shure M55E cartridge 
Arena 2600 AM/FM andSW Tuner/ 
Amp and 2 Goodmans Mezzo III 
speakers 229.43 148.00 

GOLDRING GL75 complete with 
base and cover, G800 Cartridge, 
Wharfedale 100-1 Tuner/Amp 
and 2 Wharfedale Dovedale III 
speakers 29479 18900 

GOODMANS Module 80 Tuner/ 
Amplifier, Garrard AP76 Turn- 
table with Goldring G800 Cart- 
ridge and 2 Goodmans Minister 
Speakers. 189.95 132.95 

GOLDRING 705P Turntable fully 
wired, complete with Goldring 
850 Cartridge, Amstrad stereo 
8000 amplifier and 2 Metrosound 
103 speakers. 8100 49.95 

METROSOUND 448 8 -track stereo 
play-back unit complete with 
2 HFS 103 Speakers 83.56 7095 

LINTON System with Wharfedale 
Linton Amplifier, Linton Turntable 
with Shure M47 Cartridge and pair 
of Linton Mk II Speakers 144.90 107.95 

ALBA UA 700 Amplifier Garrard 
SP25 with G800 cartridge Includ- 
ing base, plinth and cover and 
pair of Arena speakers 110-85 67-95 

AMSTRAD 8000 Mk. ll Amplifier, 
Garrard SP25 with G800 cartridge 
including base, plinth and cover and 
pair of Voltez speakers 82-45 49.95 

PHILIPS 308 Transcription Turn- 
table, complete with plinth, base 
and cover and fitted with Empire 
909E/X cartridge, Rank Rotel 310 
Amplifier and pair of Wharfedale 
Triton Speakers 169-63 10695 

(Dept. P.W.) Reservoir Rd., Clough Rd.. Hull HU6 7QD Tel. 46441 (6 lines) 
(Dept. R.W.) 78 Armley Rd., Leeds L512 2EF Tel. 40551 (10 lines) 
(Dept. P.W.) 

TS18ees ay, Tel 6aÌ3k 2 and 
Lane, 

Nor 
rth Teesside Industrial Estate, Teesside, 

2RH(Dept. 

P.W.) Heeler Road, Selly Oak, Birmingham B29 6EY Tel. 021-472 6181 
(Dept. P.W.) Tivoli Shopping Centre, 1570-1572 Coventry Road, Yardley, Birmingham 

Tel. 021-706 0684 
(Dept. P.W.) I, Newhaven Road, Edinburgh EH6 5QX Tel. 554 8501 
(Dept. P.W.) Syston Street, Leicester Tel. 52236 
(Dept. P.W.) Corner of Well i' th' Lane and Queensway, Rochdale 

Tel. 50606 

Comet guarantees that all prices quoted are genuine. All items offered 
available at these prices at the time this issue closed for press.'Add 75p for 
postage, packing and insurance on all orders (Cartridges 20p) or if 
Securicor delivery required add R1-75 only. Make cheques, Money 
Orders payable to "COMET" 

Free 
Technical 
Advisory 
Service. If 
in doubt, 
ask us! 

All in -stock items delivered by 

SECUR/COR 
WITHIN 72 HOURS 

(Add £1-75 only for Securicor delivery) 

ALL GOODS FULLY INSURED AGAINST 
LOSS OR DAMAGE WHILST IN TRANSIT 
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* 
EASY TO ASSEMBLE * LATEST SOLID-STATE ELECTRONICS * MONOLITHIC POWER AMPLIFIERS * BRITISH BUILT * FULLY GUARANTEED * COMPREHENSIVE INSTRUCTIONS * DIRECT FROM MANUFACTURERS 
The Bi -kits "SYSTEM 12 STEREO" is a kit form modular stereo 
amplifier system of modern design, providing an output of 12 watts 
peak (6 watts RMS minimum) from two remarkable amplifiers which 
have a frequency response from 20 Hz to 50 KHz. Assembled 
pre -amplifier and power supply module together with mains 
transformer plus two 8" round twin -cone speakers matched to 
the system are included in the kit which also contains all the 
necessary connecting wire and such items as the silver anodised 
front panel and 4 matching control knobs. Inputs for tuner or 
tape recorder, ceramic or magnetic cartridges are provided. 
Stereo balance better than 2dB, plus separate bass and 
treble controls are typical of the "SYSTEM 12 STEREO" 
specification. 

1123.1 Plinths and speaker. 
cabinets and decks pare easily 
available and your finished stereo 
system (built by you) will look 
like this. 

ORDER NOW ! 

enclosing M.O./P.O./Cheque value £ 
to: BI -KITS, Dept PW, 63a High Street, 

Ware, Herts. 
A Member of the BI-PAK Group 

63,67E44 129TERÇ(f,95BUDGET 
PRICED AT ONLY 

COMPACT-e 
P&P35p 

Why pay more - look at our 
Fantastic Bargain Offer! 

THE AVON AUDIO SYSTEM 

This uncabineted system is ideal as an economical replacement for 
an outdated chassis. The Stereo Tuner Amplifier with medium, 
long and short wavebands provides Worldwide coverage, even 
the weakest continental stations can be received with superb 
clarity. Push button band selection. 10 watts total output. Fre- 
quency response 25-18000 Hz. 

BSR 4 SPEED STEREO/MONO 
RECORD CHANGER plays all 
types of 7in., IOin. and 12ín. Mono 
or Stereo records. Manual or 
automatic play. 

TWIN ELLIPTICAL SPEAKER 
These low impedance, perma- 
nent magnet units have been 
specially selected to provido 
the fullest range of audio 
reproduction. 

EASY TO INSTALL-NO TECHNICAL KNOW- 
LEDGE REQUIRED. List Price £46.20. OUR PRICE 

£37.00. Credit Terms E4.17 
deposit plus 88p Post & Packing 
followed by 9 monthly pay- 
ments of £4.17 (Total Credit 
Terms £41.701 Don't miss this 
bargain SEND £5.05 TODAY. 

ALL EQUIPMENT COVERED BT 2 MONTHS FULL GUARANTEE. fi fi fi CALLERS WELCOME 11.11 IMO 
Please send me free details of your range , 
Name 

Address ® radio 
P. W . 572 

100,Chase Side London N.14 

TeI:01-886 3733/9666 MIM-- -M1--BB 

l. 

poly -planar 
20 -Watt Full Range Speaker 

Completely replaces the 
conventional cone speaker 
Super -thin construction 
permits new installation ideas. 
Power capability: 20 watts peak. Frequency range: 40 Hz -20 KHz 
Sensitivity: 85 dB/M for 1 watt electrical Input. Input Impedance: 
8 ohms. Operating temperature range: -20°F to +175°F. Size 
(WxDxL): 1.7/16" x 113/4" x 1411/16". Weight: 19 ounces. 

£6.50 each Stereo pair £12.50 
post free 

web europa 
P.O. Box 162, Watford WD1 1AA 

INDIVIDUAL POCKET DOSIMETERS LATEST GOVERNMENT RELEASE. Type 2A 
and 3, 11,000 available individually wrapped in boxee of 50. Also 300 charging units No. 1 
for the above Dosimeters individually boxed, both are absolutely Brand New, supplied 
one box of 50 Dosimeters with one charger S14. Post/Packing £1, 25 and one charger £9. 
Post/Packing £1. Single 50p, Poet/Packing 10p. Chargers £2.50p Poet/Packing 25p. 
Probable Cost of one Dosimeter 210. Larger quantities by quotation. TRANS -RECEIVERS 
due to Warehouse clearance, old stock, we have for disposal few only Trans -Receivers 
(approx 40) No. 62 MK2. Made by Pye for the Navy and Army. Using a total of 11 Valves, 
1 RF and 2 I.F. stages, A.V.C., BFO, covering 1.5 me/s to 10 mo/s (approx 200 to 30 
metres) in two switched Bands. Can be used on RT or CW M.O. or Crystal. A very good 
Internal ATU made of a rotating Silver wire coil. Tuneable over the complete range, 
suitable for Aerials 4ft to 100ft, Internal P.U. for 12 volt DC. A meter is fitted for checking 
voltages A.V.C. etc. Housed in a Metal Waterproof Case approx size 18' x 104' x 124'. 
Supplied in very good condition with Headphones & Mike, two spare Valves, circuit boxed. 
Few only at £12'50p. Carr. £1. Air Tested £1 extra. Also 20 only V.B.P. TX-RX B44 
MKS made by Murphy Radio for the Army, using 12 valves (B07 Bases) covering 60-95 
me/e in three preset channels. Crystal controlled Tuning Condenser is simply tuned to one 
of three adjustable preset positions, RX & TX switched Independent. Internal large 
Speaker and Power Unit for 12 volts DC. Panel Test Meter, Housed in an Alloy Waterproof 
case aloe 144' a 121' a 7' approx. Supplied in new or as new condition with all six Crystals 
88110y, Carr. £1.50p or slightly used no Crystals £6, Carr. £Loop. CRYSTAL CALIBRATOR 
No.10. Range 500 'Cc's to 10 me/s, up to 30 me/a on Harmonics. Size 7" a 7t' a 4", Power 
300 volts HT, 12 volts LT. The Calibrator can plug into a Power Socket on the 62 Trans - 
Receiver which it was normally used with. Supplied in Good used condition with circuit 
91175p. Poet 50p or Bland New in Carton with operating Manual & Circuit Connectors 
to set 5.5.785, Post 50p. 

JOHNS RADIO Dept. D. 424 Bradford Road, 
Batley, Yorks. 
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Private ear. 
When you put on your stereo AKG's its just 

like having your own private programme. 
Any time you like and any place. 
Don't worry about the neighbours. 
Don't worry about the TV. 
Don't worry about the children. 
Just play your records and relax.You won't 

hear them and they won't hear you. 
AKG's start from only £10.00 and are made 

with the same meticulous care as our renowned 
professional microphones, and of course they're 
guaranteed. 

Find out for yourself how your favourites 
sound better with AKG. Pop into any good Radio 
or Hi-Fi store or write to us for our free brochure. 

Makes good listening better, quietly. 

AKG Equipment Ltd.18214 Campden Hill Rd. LondonW8 
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The largest selection 
NEW LOW PRICE TESTED S.C.R.'s 

PIV lA 3A 7A l0A 16A 30A 
TO -5 TO -66 TO -66 TO -48 TO -48 
Lp Lp LD £p Lp Lp 

50 0.23 0.25 0.47 0.50 0.58 1.15 
100 0.25 0.33 0.53 058 0.88 1.40 
200 0.36 0.37 0.57 O-81 0.75 1.60 
400 0.43 0.47 0.87 0.75 0.93 1.75 
600 0.53 0.57 0.77 0.97 1.25 
800 0.63 0.70 0.90 1.20 1.50 4.00 

SIL. RECTS. TESTED 
PIV 300mA750mA lA 1-5A 

50 0-40 05 0-05 
100 0-04 0-08 005 
200 0-05 0-09 0-08 
900 008 0-13 0-07 
600 0.07 018 0-10 
800040 0-17 0-13 

1000 0-11 0-25 0-15 
1200 - 0-33 - 0-88 

LD 
007 
018 
0-14 
0-20 
0-23 
0-26 
0-80 

3A 
LD 

0-14 
048 
0-20 
0-27 
0.34 
0-37 
0-48 
0-57 

l0A 
LP 

021 
0.23 
0-24 
0-37 
0-45 
0-55 
0-88 
0-75 

30A 
LP 

0-47 
0-75 
1-00 
1-25 
1.85 
2-00 
2-50 

TRIACS 

VBOM2A 6A 10A 
TO -1 TO -66 TO -88 
LP LP LP 

100 30 50 78 
200 50 80 90 
400 70 75 1-10 

LUCAS SILICON 
RECTIFIERS 

35 amp, 400 p.i.v. stud 
type. £1-10p each. 

DIACB 
FOR USE WITH 
TRIACS 
BRI00 (D32) 37p each 

2A POTTED BRIDGE RECTIFIERS 200V 505 

UNIJUNCTION 
UT48. Eqvt. 2N2646, 
Eqvt. TI843. BEN3000 
275 each, 25-99 25p 
100 UP 205. 

NPN SILICON PLANAR 
BC107/8/8, 10p each; 
50-99 9p; 100 uo, 
Op each; 1,000 off, 
7p each. Fully -tested 
and coded TO -18 case. 

FREE 
One 50p Pak of your 
own choice tree with 
orders valued £4 or over. 

AF239 PNP GERM, 
SIEMENS VHF TRAN- 
SISTORS. RF MIXER 
& OSC. UP TO 900 
MHZ. USE AS RE- 
PLACEMENT FOR 
AF139-AF186 & 100's 
OF OTHER USES IN 
VHF. OUR SPECIAL 
LOW PRICE: -1-24 37p 
each, 25-99 34p each 
100+ 30p each. 

SPECIAL 
OFFER 

2N2926 (Y) (0) 
10 for 50p, 25 for 21 
20,000 TO CLEAR 

CADMIUM CELLS 
ORP12 43p 

ORP60, ORP61 40p each 

PHOTO TRANS. 
OCP71 Type. 43p 

SIL. G.P. DIODES Lp 
300mW 30 0-50 
40PIV(Min.) 100 . 1.50 
Sub -Min. 500 000 
Full Tested 1,000 9.00 
Ideal for Organ Builders. 

D13D1 Silicon Unilateral 
switch 60p eeah. 

A Silicon Planar, mono- 
lithic integrated circuit 
having thyristor elec- 
trical characteristics, but 
with an anode gate and a 
built -he "Zener" diode 
between gate and 
cathode. Full data and 
application circuits avail- 
able on request. 

JUMBO 
COMPONENT 

PAKS 
MIXED 

ELECTRONIC 
COMPONENTS 
Exceptionally 

good value 
Resistors, capacitors, 
pots, electrolytics and 
coils plus many other 
useful Items. Approxi- 
mately libe in weight, 
Price incl. P. & P. 

£1.50 only 
Plus your sotrefoogion or 
money hack guarantee. 

FULL RANGE OF 
ZENER DIODES 
VOLTAGE RANGE 
2-83V. 400mV (00.7 
Case) 13p ea. 10W (Top - 
Hat) 18p ea. 10W (SO -10 
Stud) 25p ea. All fully 
tested 5% toi. and 
marked. State voltage 
required. 

BRAND NEW TEXAS 
GERM. TRANSISTORS 
Coded and Guaranteed 
Pak No. EQVT 
T1 203713 OC71 
T2 D1374 0075 
T3 D1216 OC81D 
T4 2G381T °C81 
T5 2G382T 0082 
TO 20344B 0049 
T7 203458 0C45 
TO 20378 0078 
T9 2G399A 2/81302 
T10 20417 AF117 

All 50p each pak 

2102060 NPN SIL. DUAL 
TRANS. CODE D1699 
TEXAS. Our price 255 
each. 

120 VCB MIXIE DRIVER 
2RANSISTOR. Sim. 
B8X21 & C407, 2N1893 
FULLY TESTED AND 
CODED ND 120. 1-24 
17p each. TO.0 N.P.N. 
25 up 15p each. 

Sil. trans. euitable for 
P.E. Organ. Metal TO -18 
Eqvt. ZTX300 59 each. 
Any Qty. 

EX -EQUIPMENT 
MIILLARD 

AF117 transistors. Large 
can 4 leads type. Leads 
cut short but still usable, 
real value at 12 for 50p. 

KING OF THE PAKS Unequalled Value and Quality 

SUPER PAKS 
NEW BI-PAK UNTESTED 

SEMICONDUCTORS 

Satisfaction GUARANTEED in Every Pak, or money back. 

Pak No. 

01 120 Glass sub -min. general purpose germanium diodes 
U2 60 Mixed germanium transistors AF/RF 

Lp 

0.50 
0.50 

U3 75 Germanium gold bonded diodes aim. OAS, 0A47 0.50 
U4 40 Germanium transistors like OC81, AC128 0.50 
U5 60 200mA euh -min. Sil. diodes 0.50 
06 30 Silicon planar transistors EPE sim. BSY95A, 2N706 050 
O 7 18 Silicon rectifiers Top -Hat 750mA up to 1,000V 0-50 

08 50 811. planar diodes 250mA, OA/200/202 0.50 
09 20 Mixed volts 1 watt Zener diodes 0.50 
Ull 30 PEP silicon planar transistors TO -5 silo. 2N1132 0.50 
013 25 PNP-NPN sil. transistors OC200 & 28104 0-50 
014 150 Mixed silicon and germanium diodes 050 
U15 25 NPN Silicon planar transistors TO -5 sim. 2N697 0.50 
016 10 3 -Amp silicon rectifiers stud type up to 1000 PIV 0.50 
U17 30 Germanium PNP AF transistors TO -5 like ACY 17-22 . 050 
O 18 8 6 -Amp silicon rectifiers BYZ13 type up to 600 PIV 0.50 
U19 25 Silicon NPN transistors like BC108 0.50 
U20 12 1.5 Amp silicon rectifiers Top -Hat up to 1,000 PIV 
U21 30 A.F. germanium alloy transistors 20300 series & OC71 

023 30 Madt'e like MAT series PNP transistors . 

U24 20 Germanium I -Amp rectifiers GJM up to 300 PIV 
U25 25 300 Mc/e NPN silicon transistors 219708, B8Y27 
1126 30 Fast switching silicon diodes like IN914 micro -min ... 
1129 101 -Amp SCR's TO -5 can up to 600 PIV CR81/25-600 
U31 20 Sil. Planar NPN trans. low noise amp SN3707 
1132 25 Zener diodes 400mW D07 case mixed volte, 3-18 
U33 15 Plastic came 1 amp silicon rectifiers IN4000 series 
U34 30 811. PEP alloy trans. TO -5 BCY26, 28302/4 
035 25 Sil. planar trans. PNP TO -18 2192906 
016 25 Sil. planar PEP trans. TO -5 BFY50/51/52 

0.50 
0.60 
0.50 
0.60 
0.50 
0.5o 
1.00 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 

U37 30 Oil. alloy trans. SO -2 PNP. OC200 28322 0.50 
1738 20 Fast switching sil. trans. NPN, 400310/e 2N3011 0-50 
U39 30 RF germ. PNP trans. 2N1303 5 TO -5 0-50 
1740 10 Dual trans. 6 lead TO -5 2N2060 . 050 
U41 25 RF germ. trans. TO -1 OC45 NKT72 050 
1742 10 VHF germ. PNP trans. TO -1 NKT067, AFI17 050 
U43 25 911. trans. plastic TO -18 A.F. EC113/114 0.50 
U44 20 Sil. trans. plastic TO -5 BC115/116 050 

1.00 045 7 3A SCR's TO -66 up to 600 Ply. 

Code Noe. mentioned above are given as a guide to the type of device in 
the Pak. The devices themselves are normally unmarked. 

POWER TRANSISTOR BONANZA! 
GENERAL PURPOSE GERM. PNP 

Coded GP100. BRAND NEW TO.3 CASE. POSS. AD 161 NPN 
REPLACE. r- OC25-28-29-30-35-36. NKT 401-403- 
404-405-406-430-451-452-453. TI3027-3028, 2N250A, 
2N456A-457A-458A, 2N511 A & B. 20220-222, ETC. AD 1 62 PNP 
VCBO 80V VCEO 50V IC 10A PT. 30 WATTS Hfe M/P COMP 
30-170. 
PRICE 1-24 25-99 100 up GERM TRANS. 

48p each 40p each 80e each OUR LOWEST PRICE 
OF 88D PER PAIR 

SILICON High Voltage 250V NPN 
TO -3 ca. G.P. Switching & Amplifier 
Applications. Brand new Coded R 2400 2N3055 SILICON 50 WATTS 

MATCHED NPN/PNP VCBO 250/VCEO 100/IC 6A/30 Watts. 
HFE type 20/fT 5MHZ. 115 WATT SIL BIP 19 NPN TO -3 

OUR PRICE EACH : POWER NPN Plastic. 
BIP 20 PNP. Brand 1-24 25-99 100 up 83p EACH new. 505 45p 40p VCBO 100/VCEO 50/ 

EX -STOCK TYPE EACH AS PRICED IC 10A. HFE type 
OCIO 50p OC28 40p AD149 43p BD13170p 130139 75p 100/ft 3mHZ. 
0C22 30p OC29 40p AL102 85p BD132 803 BD140 85p OUR PRICE PER 
OM 38p OCIO 33p AL103 85p BD135 70p BD155 75p PAIR : 

0C24 45p 0036 40p BD121 60p BD136 80p ßU105 £3 1-24 25-99 100 
OC25 25p ADI4040p BD123 75p BD137 70p 2N305445p pre. pre. prs. 
0C26 25p AD14240p BD124 70p BD138 805 80p 55p 50p 

GENERAL PURPOSE NPN SILICON SWITCHING TRANS. TO -18 SIM. TO 2N708/8, 
BSY27/28/95A. All usable devices no open or short circuits. ALSO AVAILABLE in 
PNP Sim. to 2N2906, BCY70. When ordering please state preference NPN or PNP. 

LP 100 For 1.75 
20 For 0.50 500 For 7.50 
50 For 1.00 1000 For 1800 

NEW QUALITY TESTED PAKS 
Pak Description Price 

LP 
Ql 20 Red spot trans. PNP AF 0.50 
Q2 16 White spot R.F. trans. PEP 0 -SO 
Q3 4 0077 type trans. O SO 
Q4 6 Matched trans. 0044/45/01/81D 050 
Q5 4 0075 transistors 0.50 
Q6 4 0072 transistors 0.50 
Q7 4 AC128 trans. PNP high gain 050 
Q8 4 AC126 trans. PNP 0.60 
Q9 7 0031 type trans. ONO 
Q10 7 OC71 type trans. 050 
Q11 2 AC127/128 comp. pairs PNP/NPN 0.50 
Q12 3 AF116 type trans. 0.50 
QI3 3 AFI17 type trans 0.50 
Q14 3 OC171 H.F. type (rane. 0.50 
Q15 5 2N2926 sil. epoxy trans. 050 
Q16 2 GET880 low noise germ. trans. 050 
017 3 NPN 1 ST141 & 2 ST140 0.50 
Q18 4 Madt's 2 MAT 100 & 2 MAT 120 050 
Q19 3 Madt's 2 MAT 101 & 1 MAT 121 050 
Q20 4 0044 germ. trans. A.F 0.50 
Q21 3 ACl27 NPN germ. trans. 0.50 
Q22 20 NKT trans. A.F. R.F. coded 0.50 
Q23 10 OA202 sil. diodes sub -min. 0.50 
Q24 8 OA81 diodes 0-50 
Q25 6 IN914 ail. diodes 75PIV 75mA 060 
Q26 8 OA95 germ. diodes sub -min. IN69 050 
Q27 2 10A 600PI V sil. recta. 1845R 050 
Q28 2 Oil. power rests. BYZ13 050 
Q29 4 Sil. trans. 2 x 2N696, 1 X 219697, 

1 X 219698 0.50 
Q30 7 Sil. switch trans. 2N706 PNP 0.50 
Q31 6 Sil. switch trans. 2N708 NPN 050 
Q32 3 PNP sil. trans. 2 x 2N1131, 

1 x 2NI132 050 
031 3 Sil. NPN trans. 2N1711 0.50 
Q34 7 Sil. NPN trans. 2N2369, 500MHZ 0.50 
Q35 3 Sil. PEP TO -5 2 X 2572904 & 

1 x 2905 0.50 
Q36 7 2N3046 TO.18 plastic 300MH2 

EPE 0.50 
Q37 3 2193053 NPN sil. trans 060 
Q38 7 PEP trans. 4 x 2N3703, 3 x 2N3702 060 
Q39 7 NPN trans. 4x2N3704, 3x2193705 050 
Q40 7 NPN amp. 4x2N3707, 3X3N3708. 060 
Q41 3 Plastic NPN TO -18 2193904 050 
Q42 6 EFE trans. 2195172 050 
Q43 7 BC107 NPN trans. 060 
Q44 7 NPN trans. 4 x BC108, 3 X BC109 060 
Q45 3 BC113 NPN TO -18 trans 050 
Q46 3 BCllS NI'E TO -5 trane. 0.60 
Q47 6 NPN high gain 3 x BCI67. 3 X BC168 050 
Q48 4 BCY70 NPN trans. TO.18 060 
Q49 4 NPN trans. 2 x B FY51, 2 x BFY52 050 
Q50 7 BSY28 NPN switch TO -18 OSO 
051 7 B1V95A NPN trans. 100M1I2 O.SO 
Q52 8 BY100 type sil. rest. 1.00 
Q53 25 Sil. & germ. trans. mixed all 

marked new 1-50 

PRINTED CIRCUITS -EX -COMPUTER 
Packed with semiconductors and components. 
10 boards give a guaranteed 30 trans and 30 diodes. 

Our price 10 boards, 50p Plue 
lop P. & P. 100 Boards £3, 
P. & P. 30p. 

NEW EDITION 1911 
TRANSISTOR EQUIVALENTS 
BOOK. A complete cross reference 
and equivalents book for European, 
American and Japanese Transis- 
tors. Exclusive to BI-PAK Sop 
each. 

F.E.T: S 
2N3819 
2N3820 
2N3821 
2N3823 
2N5958 
25459 
BFW 10 
MPF105 

863 
SOP 
85P 

50p 

40p 
403 

PHOTO TRANS. 
OCP71 Type. 43p 

SILICON PHOTO TRAN- 
SISTOR. TO -18 Lens end 
NPN Sim. to BP x25 and P21. 
BRAND NEW. Full data 
available. Fully guaranteed. 
Qty. 1.24 2099 100 up 
Price each 45p 40p 85p 

OUR STOCKS of individual devices 
are now too numerous to mention in 
this Advertisement. Send S.A.E. 
for our listing of over 1,000 
Semiconductors. All available Ex - 
Stock at very competitive prices. 

RTL MICROLOGIC CIRCUITS 
Price each 

Epoxy TO -5 case 1-24 25-99 100 up 
uL900 Buffer 85p 835 27p 
uL914 Dual 2i/p 

gate 35p 335 27p 
uL923 J -K Gip -Bop 50p 47p 45p 
Date and Circuits Booklet for IC's 
Price 7p. 

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 
TSO 14 pin type 805 27D 25P 
TOO 16 pin type 35p 82P SOp 

18 



-the lowest prices! 
74 Series T.T.L. I.C'S 
DOWN AGAIN IN PRICE 

Check our 74 Series List before you buy any LC'e. Our prices are 
the lowest possible. All devices ex -stock. Full epee. guaranteed 

BI -PAR Price and qty. prices HI -PAR Price and qty. prime 
Order No. 1-24 25-99 100 up Order No. 1-24 25-99 100 up 

ßp Op Or 0p Sp Op 
BP00=8N7400 016 014 0 12 11P86=8N7488 0 82 080 0.28 
BP01=8N7401 016 0-14 042 BP90=SN7490 0.87 984 0-68 
BP02=8N7402 0 16 0-14 042 BP9I=SN7491AN 087 0-84 0-78 
BP03=9N7403 016 044 012 BP92=8N7492 087 0-84 0P68 
13PO4=8N7404 015 0-14 012 BP93=8977493 987 084 0-58 
BP05=8N7405 016 014 042 BP94=8577494 977 0 74 0-88 
BP07=5N7407 048 047 0P18 BP95=8577495 077 0-74 0-88 
BPOS=8N7408 048 047 218 BP96=9N7496 077 974 0-88 
BP09=8N7409 0-18 017 016 BP100 = SN74100 1-76 1 (15 1-66 
3P10=8N7410 015 044 012 BP104=85774104 0-97 0-94 0-88 
BP13=8N7413 0-29 0-28 0-24 BP105=8N74105 0-97 0-94 0-88 
BP18=0N7416 0-43 0-40 0-38 BP107=85774107 0-40 0.88 088 
BP17=81,77417 0 48 0 40 0 88 BP110-e5774110 0-55 0 68 0-50 
BP20=8577420 015 044 012 BP111=8N74111 125 1-15 1-00 
BP30=SN7430 015 014 012 BP118=8N74118 1-00 0 95 0-90 
BP40=9N7440 045 014 0P12 BP119=8N74119 1-36 1-25 110 
BP41=BN7441 0 87 0 84 058 BP121=8N74121 087 0-84 0P68 
BP42=8N7442 067 084 0-68 BP141=SN74141 087 0-84 0-58 
BP43=5N7443 195 1-86 1-75 BP145 = SN74145 1-50 1-40 180 
BP44=8N7444 1-96 1 86 1-76 BP150=85174150 1 80 1 70 1-80 
BP45=8N7445 1 95 1-85 1 76 RP161=82,174151 1-00 0 96 0 90 
BP48=8577446 0-97 0-94 0-88 BP153=85174153 120 110 0-95 
BP47=8N7447 0.97 094 0-88 BP154=851'74154 1-80 1-70 1-80 
BP48=0N7448 0 97 0-94 0-88 BP155=85774155 140 1 80 1-20 
BP50=SN7460 0-16 0-14 042 BP156=85774156 140 180 1-20 
BP51=8577451 010 0 14 012 BP180=8N74100 1.80 1 70 1.60 
BP53=8N7453 046 014 0-12 BP161=85774101 1-90 1-70 1-80 
BP54=8N7454 045 044 0-12 BP164 = BN74164 2-00 1-90 1-80 

BP165=8N74165 2.00 1.90 1-80 
BP00=8N7400 046 014 0-12 BP181=8N74181 2-75 200 2 40 
BP70=8N7470 0-29 0-28 014 BP182=0N74182 0-97 0 94 088 
BP72=BN7472 0-29 0-28 0 24 BP190=SN74190 8-60 8-25 1100 
BP73=8N7473 0 37 985 0-82 BP191=85774191 8.60 8-26 900 
13P74 =-8N7474 987 036 0-82 BP192=8N74192 210 1-95 1-76 
BP76=8N7475 0-47 046 0-42 BP193=8N74193 2-10 1-95 1-75 
BP76=8577476 0-48 040 0 38 BPI 95=8N74195 1-10 1-05 0-95 
BP80=8577480 087 0-84 0 68 BP196=9N74196 1-80 1-70 180 
BP81=8577481 0.97 0-94 0-88 BP197=S5174197 1-80 1.70 1.60 
BP82=8N7482 0-97 0-94 0-88 BP198=55174198 5.50 6.00 4.00 
BP83=SN7483 1-10 1-05 1195 BP199=5N74199 5.50 6 00 4.00 

PRICE -MIX. Devices may be mixed to qualify for quantity prices. 
PRICES for quantities in excesa of 500 pieces mixed, on application. 
Owing to the ever increasing range of TTL 74 Series, please check with us for supplies 
of any devices not listed above, as it is probably now in stock. WARE 3442. 

NUMERICAL INDICATOR 
TUBE Type GRI 16 
Cold Cathode gas -filled side -viewing numerals (0-9) and 
Decimal Point. 

COLOUR : Neon Red. 

DATA : Anode supply voltage 175 min Vdc. 
Cathode current : 14mA dc. Nom 

Ideal for use in constructing Digital Clocks, Desk Calculators etc., and 
many products described in this magazine. Wo recommend use of BP4I 
or BP141 to drive this tube. 

Full data available on request. ACTUAL 
PRICE I-5 EI.55. 6-25 EI.40 SIZE 

BRAND NEW LINEAR I.C's-FULL SPEC. 
Price 

Type No. Case Leads Description 1-24 25-99 100 up 
BP 201C-BL201C TO -6 8 O.P. Amp 88p 58p 45p 
BP 7010-8L701C TO -5 8 OP Amp 88p 609 46p 
BP 7020-8L7020 TO -5 8 OP Amp Direct OP 83P 50p 46v 
BP 702-72702 D.I.L. 14 G.P. OP Amp Wide 

Band) 58p 460 40p 
BP 709-72709 D.I.L. 14 High OP Amp 58p 450 40p 
BP 709P -µA7090 TO -5 8 High Gain OP Amp 58p 45p 40p 
BP 710-72710 D.I.L. 14 Differential comparator 68p 450 400 
BP 711-µA711 TO -5 10 Dual comparator 68p 600 460 
BP 741-72741 D.I.L. 14 High Gain OP Amp 

(Protected) 75p 809 503 

TAAGA 

48p 850 27P 
TO -72 4 A.F. Amp Amp 263- 70p 80D 56p 

TAA 293 TO -74 10 O.P. Amp 90p 760 70p 
TAA 360 T05 8 Wide band limiting 

amplifier 1700 158p 150p 

STOP PRESS! NOW OPEN 
BI-PAKS NEW COMPONENT SHOP 

A wide range of all types of electronic components and equipment 
available at competitive prices. 

I8, BALDOCK ST. (A10), WARE, HERTS. Tel.: 61593 
OPEN 9.15-6 TUES. to SATS. FRIDAYS UNTIL 8 p.m. 

ANOTHER BI-PAK FIRST! 
THE NEW S.G.S. EA 1000 AUDIO 
AMPLIFIER MODULE *GUARANTEED 1 `' 
NOT LESS THAN 3 WATTS MS 
Especially raesigned by 8.G.8. incorporating their ` 

proven Linlar I.C. Audio Amp. TA/621 providing 
unlimited applications for the enthueiaet in the 
construction of radios, record players, Audio and 
Stereo unite. Also ideal for Intercom systems, moni- 
toring applications and phone answering machines. 
OTHER USES : portable applications where supply 
rails m low as 9V are of prime importance. 

Sensitivity 40 mV for 1 watt. Overall Size 2" x 3" x 1". 
VOLTAGE GAIN 40dB but can be 
varied up to 73dB for some applies- Typical Total Harmonic distortion 
tions. at 1 watt less than 1%. 
Signal to Noise Ratio 88dB. 'Supply voltage (Vs) -24V 15obm load. 
Frequency respponse better than Module Tested and Guaranteed. 
50 Hz to 25 KHz for -3dB. 

Quantity 1-9 10.26 
Normal supply Voltage 9-24V. Price each 62.88 02.88 
Suitable for 8-18 OHM Loads. Larger quantities quoted on request. 

Full hook-up diagrams and complete technical data supplied free with each module 
or available separately at 10p each. 

Type 
No. 
BP930 
BP932 
BP933 
BP935 
BP930 
BP944 

NOTE THESE PRICES! 

I.C's DTL 930 SERIES 

Function 
Expandable duel 4 -input NAND 
Expandable dual 4 -input NAND buffer 
Dual 4 -input expander .. 
Expandable Hex Inverter .. .. 
Hex Inverter 
Dual 4 -input NAND expandable buffer without 

pull-up .. . . 

BP945 Master -slave JK or RS .. .. 
RP946 Quad, 2 input NAND .. .. .. 
BP948 Master -slave JK or RS .. .. 
BP951 Monostable .. .. .. 
BP962 Triple 3 input NAND 
BP9093 Dual Master -slave JK with separate clock 
BP9094 Dual Master -slave JK with separate clock 
BP9097 Dual Master -slave JK with Common Clock 
BP9099 Dual Master -slave JK Common Clock .. 

LOGIC 
Price 

1-24 25.99 100 up 
.. 12p lip lOp 
.. 13p 12p lip 
.. 13p 12p Ilp 
.. 18p 12p lip 

18D 12p lip 

18p 12p lip 
250 240 22p 
12p lip 10p 
25p 249 22P 
86p 60p 550 
12p lip 10p 

.. 40p 38p 85v 

.. 403 88p 85P 

.. 40p 38p 85p 

.. 400. 380 85p 

Devices may be mixed to qualify for quantity price. Larger uuantity prices on 
application. (DTL 930 Series only). 

DTL & TTL INTEGRATED CIRCUITS 
Manufacturers' "Fall outs" -out of spec. devices including functional unite and part 
function but classed as out of spec. from the manufacturers' very rigid speci0es- 
tione. Ideal for learning about I.C's and experimental work. 

Pak No. 
111C930 =.-- 12 X µA 930 .. 60p 
U IC932 = 12 x µ A 932 .. 500 
UIC933= 12 x µA 9.,3 .. 50p 
Uí0935 = 12 X µA 935 .. 50P 
1I0936 = 12 x µA 936 .. bop 
UIC944 = 12 x µA 944 .. 50p 
U IC948 = 8 x µA 945 .. Sop 
1I0946 = 12 X µA 946 .. 50P 

Pak No. 
UIC948 = 8 X µA 948 .. 
UIC951 = 5 x µA 951 .. 
1.1IC981 = 12 x µA 961 .. 
UIC9093= 5 x µA 9093 .. 
11IC9094 = 5 X µA 9094 .. 
11IC9097 = 5 x µA 9097 .. 
11IC9099 = 5 x µA 9099 . 

UIC%9 25 Assorted 930 Serles 

50v 
ß0p 
609 
ß0P 
ß0p 

ß50p 
81.60 

Packs cannot be split but 25 Assorted Pieces (our mix) is available as Pack UICX9 
Data Booklet available for the BP930 Series, PRICE 13p 

UIC00-12X7400N 50p 
UIC01=12 X 7401N 50p 
UICO2=12X7402N 50p 
UIC03=12x730300 503 
ÚI004=12 X 7404 60p 
UIC05=12 X 7405 60p 
U IC10=12x7410N 50p 
UIC13 - 8X7413N 50p 
UIC20= 12 X 7420N 509 
UI040=12X744000 50p 
UIC41 5 x 7441AN 50p 
17IC42- 5x7442N 60p 
UIC43= 5x7443N 50p 
U IC44 = 5 X 7444N 50p 
UIC46 = 5 X 7445N 50p 

UIC46= b X 7446N 
11IC47= 6X 7447N 
11I048= 5 X 7448N 
UIC50=12 x 7450N 
UIC51=12 x 7451N 
UIC53 =12 X 7453N 
UIC54 =12 X 7454N 
UIC60 =12 X 7460N 
UIC70= 8x7470N 
11I072 = 8 x 747214 
11I073 = 8 X 7473N 
UIC74= 8X7474N 
11I075 = 8 X 7475N 
111076= 8x7476N 
UIC80= 5 x 7480N 

1509 
SOD 
609 

SOpOp 

ß0p 
ß0p 

ß0p 

ß0p 
600 

009 

500 
ß0p 

11IC81= 5x7481N 50p 
UIC82= 6 x 7482N SOP 
UI083= 5x7483N Sop 
UIC80= 6x7486N Sep 
ÚI090- 5 X 749014 500 
UIC91= 5x7491N 50p 
17í092= 5x7492N 50p 
111093= 5 x 7493N 50p 
11IC94- 5 X 749414 50p 
11I095 = 6 x 7495N 50p 
UIC96 = 6 x 7496N 50p 
UIC121-5X74121N 50p 
UICX1 = 26 x Aset'd 

74's 61.50 

All prices quoted in new pence Giro No. 388-7006 
Please send all orders direct to warehouse and despatch department 

111-PAK 
P.O. BOX 6, WARE HERTS 

Postage and packing add 7p. Overseas add extra for airmail. 
Minimum order 50p. Cash with order please. 

Guaranteed Satisfaction or Money Back 
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Nowp A FAST EASY 
WAY TO LEARN BASIC 

RADIO &ELECTRONICS 

Build as you learn with the exciting 
eienew TECHNATRON Outfit! No mathe- 
matics. No soldering-you learn the 
practical way. 

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

Even if 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 will 
understand exactly what you are 
doing. The TECHNATRON Outfit 
contains everything you need, from 
tools to transistors-even a versatile 
Multimeter which we teach you to 
use. All you need give is a little of 
your spare time and the surprisingly 
low fee, payable monthly if you 
wish. And the equipment remains 
yours, so you can use it again and 
again. 

You LEARN-but it's as 
fascinating as a hobby 
Among many other interesting 
experiments, the Radio set you 
build-and it's a good one-is really 
a bonus. This is first and last a 
teaching course, but the training is 
as fascinating as any hobby and it 
could be the spring -board for a 
career in' Radio and Electronics. 

FREE 
BRITISH INSTITUTE 

OF ENGINEERING 

TECHNOLOGY 

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

New Specialist Booklet 
If you wish to make a career in 
Electronics, send for your FREE 
copy of "OPPORTUNITIES IN 
TELECOMMUNICATIONS / TV 
AND RADIO". This brand new 
booklet-just out-tells you all 
about TECHNATRON and 
B.I.E.T.'s full range of courses. 

Dept. B8, ALDERMASTON COURT, READING RG7 4PF 

POST THIS COUPON FOR FREE BOOK 
To B.I.E.T. Dept. B8 

Please send book and 
obligation. 

1 

I 
1 

1 

I 

Aldermaston Court, Reading RG7 4PF 1 
full information - FREE and without 

. AGE .......................' 

.I 

.I 

I BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY I 
Accredited by the C.A.C.C. 

NAME............................................ 

BLOCK CAPITALS PLEASE 
ADDRESS ................................ 

Subj. of interest 

SPEAKER SELECTION 
611, Forest Road, 

Walthamstow, London, E.17 
Tel. 01-531 3117 

SPEAKER SYSTEMS (Post Free) 
CELESTION 
Ditton 15 £60 
Ditton 25 £91.50 

GOOD MANS 
Havant £46.00 
Magnum £61.00 
Magister £89.50 

RICHARD ALLAN 
Chaconne 
Flamenco 
Pavanne 

£35 
£46 
£51 

WHARFEDALE 
Denton II £31.00 
Linton II £39.50 
Melton £49.00 

SPEAKER KITS (Post Free) 
PEERLESS 
20-2 
20-3 
430-12 

£21.50 
£30.00 
£39.00 

WHARFEDALE 
Unit 3 £19.00 
Unit 4 £25.50 
Unit 5 £36.50 

RICHARD ALLAN 
Twin Assy. £17.00 
Triple Assy. £31.00 
Triple 8 £26.00 

Comprehensive 
range of HI -Fi 
available. Please 
write or ring for 
quotation E. & O.E. 

Burns and scalds can rob your fingers of the 
dexterity essential to your hobby. So keep 
Burneze close to hand for minor burns. This 
unique scientific aerosol cools the heat out in 
just 8 seconds, anesthetizes pain, reduces 
swelling. Be well-equipped-buy Burneze, 
from chemists. 

Potter & Clarke Ltd Croydon CR9 3LP 
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SUPERSOUND 13 HI-FI 
MONO AMPLIFIER 

A superb solid 
state audio 
amplifier. Brand 
new components 
throughout. 6 
silicon transistors 
plus 2 power out- 
put transistors in 
push-pull. Full 
wave rectifica- 
tion. Output 
approx. 13 wetter 

rave. Into 8 ohm. Frequency response 12Hz-30KHz 
± 9db. Fully Integrated pre -amplifier stage with separate 
Volume, Base boost and Treble cut controls. Suitable for 
8-16 ohm speakers. Input for ceramic or crystal cartridge. 
Sensitivity approx. 40mV for full output. Supplied ready 
built and tested, with knobs, escutcheon panel, input and 
output plugs. Overall size 3' high x 6' wide x 7;' deep. 
AC 200/250V. 
PRICE 110.50. P. A P. 26p. 

DE LUXE STEREO AMPLIFIER 
A.C. mains 
200-340 v. Using 
heavyduty 
fully isola- 
ted mains 
transform- 
er with full 
wave rectl- 
lication 
giving ade- quate 
smoothing 
with negli- 
gible hum. 

Valy line up: -2 x ECL86 Triode Peril odes. 1 x EZ80 u rectifier. Two dual potentiometers are provided for 
bate and treble control, giving bass and treble boost and 
cut. A deal volume control Is used. Balance of the left and 
right hand channels can he adjusted by unease of a sepa- 
rate 'Balance' control fitted at the rear of the chassis. 
Input sensitivity is approximately 300m/v for full peak 
output of 4 watts per channel (8 watts mono). Into 3 ohm 
speakers. Full negative feedback in a carefully calculated 
circuit, allows high volume levels to be used with negligible 
distortion. Supplied complete with knobs, chassie size 
11"w x 4-d. Overall height including valves 6". Ready 
built A tested to a high standard. PRICE 1898 P. AP. 46p. 

SPECIAL PURCHASE OF MANUFACTURERS SURPLUS: 
All Transistor F.M. tuner head with twin A.M. Gang 
incorporated. Beautifully engineered with precision 
g reduction drive. FM BF Traneletor, oscillator/Mixer 

and first I.F. stage (10.7 Me/e out- 
put) with optional AFC connection. 
Built on printed circuit panel and 
fully screened. Extremely stable 
over range 88-108Mc/e. Brand new 
and pre -aligned. Size 1;'h 
x 3;'d. For 6v D.C. at 2.8mA. 
A.M. Gang fitted with trimmers 
which can be connected to standard 
A.M. aerial and oscillator circuits 
if required. LIMITED NUMBER. 
Only 22.86 poet free. Connection 
details supplied. 

BLACK ANODISED 113g. ALUMINIUM HEAT SINHB. 
For TOE, complete with mica's and burgher.. Size 2;' x 
8' approx. 861 pair. P. 2 P. 6p. 

HIGH GRADE COPPER LAMINATE BOARDS. 
6 x 6 x Ain. FIVE for 60p. P. & P. 13p. 

TELESCOPIC AERIALS WITH SWIVEL JOINT. Can 
be angled and rotated in any direction. 6 section Lacquered 
Braes. Extends from 61n. to 114In. approx. Maximum 
diameter ;in. 86p each. P. A P. 6p. 

BRAND NEW MULTI -RATIO MAINS TRANSFOR- 
MERS, Giving 13 alternatives. Primary: 0-210-240v. 
Secondary combinations 0-6-10-16-20-26-30-36-40-60v. 
half wave at 1 amp. or 10-0-10, 20-0-20, 30-0-30v. at 
2 amps full wave. Sine lin. long x 351n. wide x lin, deep. 
Price 11.76 P. A P. 90p. 
MAINS TRANSFORMER. For transistor power supplice. 
Pri. 200/240v. Sec. 9-0-9 at 600mA. 70p. P. @ P. 13p. 
Pri. 200/240v. Sec. 12-0-12 at 1 amp. 88p. P. & P 13p. 
Pri. 300/240v. Sec. 10-0-10 at 2 amp. 61.88. P. A P. 30p. 
Tapped Primary 200-220-240v. Sec. 21.5v. at 600mA. 
&SD. P. A P. 13p. 
4 AMP BATTERY CHARGER TRANSFORMER. Brand 
new. For 6 or 12v. 240v. Primary. Secondary volts ruse 
off load 10v and 16.6v. Overall size approx. 21' X Ir x 
0'. Weight libs. Limited number at 11.15. P. A P. 36p 

HANDBOOK OF TRANSISTOR 
EQUIVALENTS AND SUBSTITUTES 
A mat for servicemen and home constructors. 
Including many 1000's of British, U.B.A., European 
and Japanese transistors. ONLY 40p. Post 6p. 

Open 9-5.30 Monday to 
Saturday 

4 -SPEED RECORD PLAYER BARGAINS 
Mains models. All brand new in maker's packing. 
LATEST B.S.B. C109IC189 4 -SPEED AUTOCHANGER. 
With latest mono compatible cartridge 15.97 Carr. 60p. 
With etereo cartridge 27.97 Carr. 60p. 
LATEST GARRARD MODELS. B.A.E. for latest Prices I 

PRECISION ENGINEERED PLISTHS 
Beautifully constructed in heavy gauge "Colorcoat" 
plastic coated steel. Resonance free. Designed to take 
Garrard 1026, 2000, 2025TC, 2300, 3000, 3600, 5100, 
BPIS II and III, SL66B, ATOO etc. or B.B.R. C109, 
C129, All etc. Choice of Black leatherette or Teak 
grain finish. Size 124' x 141' x 311' high (approx. 74' 
high, including rigid smoked acrylic cover). 
PRICE 26.60. P. & P. 60p. 

LATEST ACOS GP91/1SC mono compatible cartridge with 
t/o stylus for LP/EP/78. Universal mounting bracket. 
21.80 P. A P. Bp. 
SONOTONE FTAHC COMPATIBLE STEREO CARTRIDGE 
T/O stylus Diamond Stereo LP and Sapphire 78. 
ONLY 2840 P. & P. lop. Also available fitted with twin 
Diamond T/O stylus for Stereo LP. 28. P. & P. 10p. 
LATEST RONETTE TIO STEREO/COMPATIBLE 
CARTRIDGE for EP/LP/Stereo/78. 21-S8 P. A P. 10p. 
LATEST RONETTE T/0 MONO COMPATIBLE CART- 
RIDGE for playing EP/LP/78 mono or stereo records 
on mono equipment. Only 11.60 P. & P. 10p. 

QUALITY RECORD PLAYER AMPLIFIER ME II 
A top quality record player amplifier employing heavy 
duty double wound mains transformer, ECC83, EL84, 
and rectifier. Separate Base, Treble and Volume controle. 
Complete with output transformer matched for 3 ohm 
epeaker. Size 71n. wide x lin. deep x bin. high. Ready 
built and tested. PRICE 68.76 P. @ P. 40p 
ALSO AVAILABLE mounted on board with output 
transformer and speaker ready to fit into cabinet below. 
PRICE 64.88 P. A P. 60p. 
DELUXE QUALITY PORTABLE R/P CABINET MX IL 
Uncut motor board size 145 x 12in. clearance lin, below, 
651n. above. Will take above amplifier and any B.S.R. or 
GARRARD changer or Single Player (except ATOO and 
SP26). Size 18 X 15 X 8in. PRICE 14.76, P. A P. 60p. 

SPECIAL OFFER ! 
HI-FI LOUDSPEAKER SYSTEMS 

Beautifully made teak finish enclosure with most 
attractive Tygan-Vynair front. Size I8;' high x 104 
wide x 55. deep. Fitted with E.M.I. Ceramic Magnet 
13' x 8' base unit, two H.F. tweeter unite and 
crossover. Power handling 10 watts. Available 3 or 
8 or 15 ohms impedance. 

OUR PRICE £8.40 Carr. UP 
Cabinet Available Separately 114.60 Carr 60p 
Also available in 8 ohms with EMI 13' x 8 bass 
speaker with parasitic tweeter 6660 Carr. 66p 

LOUDSPEAKER BARGAINS 
61n. 3 ohm 11-06, P. & P. 16p. 7 X 41n. 3 ohm 11.16, P. @ P. 
20p, 10 x gin. 3 or 16 ohm 11.90, P & P. 30p, E.M.I 
8 x bin. 3 ohm with high flux magnet 11.62. P. & P. lOp 
E.M.I. 135 x Sin. 3 ohm with high flux ceramic magne 
1210 (16 ohm 18.86), P. A P. 30p. E.M.I. 13 X 8in. 3. 8 
or 16 ohm with two inbuilt tweeters and crossover net- 
work 14.80, P. & P. 30p. E.M.I. 13 x 8m. twin cone 
(parasitic tweeter) 8 ohm 26.86. P. 2 P. 30p. 
BRAND NEW. 121n. 13w. H/D Speaker., 3 or 15 ohms. 
Current production by well-known British maker. Now 
with Midas ceramic ferrobar magnet assembly 18$6. 
Guitar models: 26w. 86.60, 85w. 28.50. P. A P. 38p 
E.M.I. 8;in. HEAVY DUTY TWEETERS. Powerful 
ceramic magnet. Available in 3 or 8 or 16 ohms Slip 
each. P. & P. 13p. 
12in. "RA" TWIN CONE LOUDSPEAKER. 10 watts 
peak handling. 8, 8 or 16 ohm 62.20. P. & P. 30p. 
86 ohm SPEAKERS lin. only 639 P. & P. 13p. 
"POLY PLANAR" WAFER -TYPE, WIDE RANGE 
ELECTRO -DYNAMIC SPEAKER 
Size 112' x 14;; x 1I. deep. Weight 1900. Power 
handling 20W r.m.e. (40W peak). Impedance 8 ohm only. 
Response 4011z-20kHz. Can be mounted on ceilings, 
walls, doors, under tables, etc., and used with or without 
baffle. -Send S.A.E. for frill detail.. Only 2675 each. 
P. & P. 26p. 
VYNAIR & REXINE SPEAKERS & CABINET FABRICS 
app 64 in. wide. Usually 11.76 yd., our price 76p yd. 
length. P. & P. 15p (min 1 yd.) S.A.E. for samples.. 

HI-FI STEREO HEADPHONES 
Adjustable headband with comfortable Bexifoam ear- 
muffs. Wired and fitted with standard stereo Sin jack 
plug. Frequency response 10-15.00011z. Matching 
impedance 8-16 ohm.. Easily converted for Mono. 
PRICE 1296. P. & P. 16p. 
HIGH IMPEDANCE CRYSTAL STICK M)XES. 
OUR PRICE 11.06, P. A P. 8p 

GENERAL PURPOSE HIGH STABILITY 
TRANSISTOR PRE -AMPLIFIER 

For P.U. Tape, Mike, Guitar, etc. and suitable for 
nee with valve or translator, equipment. 9.18v. 

'battery or from H.T. line 200/300v. Frequency 
response 15Hz-26KHz. Gain 26dB. Solid sump. 
aviation size 1I x 1;' o F. Brand new complete 
with Instruction. Price 88p. P. A P. 13p. 

CENTRE ZERO MINIATURE MOVING COIL METER 
00µA. For balance or tuning. Approx. size l' x 1' x 

deep. Limited number. 76D. P. A P. lOp. 

HARVERSONIC SUPER SOUND 
IO + 10 STEREO AMPLIFIER KIT 

NEW FURTHER IMPROVED MODEL WITH 
HIGHER OUTPUT AND INCORPORATING HIGH 
QUALITY READY DRILLED FIBRE GLASS 
PRINTED CIRCUIT BOARD WITH COMPONENT 
IDENTIFICATION CLEARLY MARKAD FOR EVEN 
EASIER CONSTRUCTION 

A really first -clam 11I -F1 Stereo Amplifier Kit. Uses 14 
ransietore including Silicon Transistors in the first live 
tame on each channel resulting in even lower noise 
eve] 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 6 to 16 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 extrae to buy. 
Simple step by step inetructione enable any constructor 
to build an amplifier to be proud of. Brief specification; 
Power output: 14 watts r.m.s. per channel into 6 ohms. 
Frequency response ±8dB '-12-90,000 Hz Sensitivity: 
better than 80mV into rein. Full power bandwidth: 
±1dB 12-16,000 Hz. Base boost approx. to f12dB. 
Treble cut approx. to - 16dB. Negative feedback 18dB 
over main amp. Power requirements 35v. at 1.0 amp. 
Overall Size 12'w. x 8'd. x 21'h. 
Fully detailed 7 page construction manual and parts 
list free with kit or send 18p pine large B.A.E. 

PRICES 
AMPLIFIER KIT . 110.60 P. & P. lbp 
POWER PACK KIT .. 13.00 P. & P. 30p 
CABINET .. 23.00 P. @ P. 30p 

(Poet Free if all unite purchased at same time 
Full after mules service 

Also available ready built and tested 280.60. Poet Free. 
Note: TM above amplifier is imitable for feeding two mono 
emerges inio inputs (e.g. mike, radio, twin record decks, sue.) 
and will then provide mixing and fading facilities for med- 
ium powered Hi Fi DiaeoIi.epue nee, etc. 

8 -VALVE AUDIO 
AMPLIFIER HA84 MK II. 
Designed for H1 -F1 reproduc- 
tion of record.. A.C. Mains 
operation. Ready built on 
plated heavy gauge metal 
chassis, size 7;' w. x 4" d. x 
45 h. Incorporate. ECC83, 
EL84, EZ80 valves. Heavy 
duty, double wound main. 
transformer and output trans- 
former matched for 8 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 control.. Complete with knobs, valves, etc., 
wired and tested for only 64.76. P. @ P. 36p. 
ESL "FOUR" AMPLIFIER KIT. Similar in appearance 
to HA94 above but employe entirely different and 
advanced circuitry. Complete set of parts, etc. 13.98. 
P. @ P. 40p. 

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. 9.6 watt.. 
Volume and tone controls. Chassie size only lin. wide 
x lin. deep x ein. high overall. AC main. 200/240v. 
Supplied absolutely Brand New completely wired and 
tested with good quality output transformer. 
FEW ONLY 
BARGAIN PRICE ELe15 9Pbp 

P. 

10/14 WATT HI-FI 
AMPLIFIER KIT 
A stylishly finished 
monaural amplifier 
with an output of 
14 watts from 2 
EL84e in posh -pull. 
Super reproduction 
of both music and 
speech, with negli. 
gible hum. Separate 
input* for mike and 
gram allow records 
and announcements 
to follow each other. 
Fully shrouded section wound output t .former to 
match 3-16 Q speaker and 2 independent vo ,ne controls, 
and separate base and treble controls re provided 
giving good lift 'rad cut. Valve line-up 2 I .84e, ECC83, 
EF86 and F'.c) rectifier Simple Instruction booklet 
13p (Free with parts). All parts sold separably. ONLY 
17.97 P. P. 66p. 

HARVERSON SURPLUS CO. LTD. (Please write clearly) 
PLEASE NOTE: P. & P. 

Early closing Wed. I p.m. I 170 HIGH ST., MERTON, LONDON, S.W.19 Tel.: 01-540 3985 CHARGES QUOTED APPLY 
TO U.K. ONLY. P. A P. ON 

dA on r be Siitaion.front 
South wimbk- 

SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES EXTRA.Eè8 
ORDERS OHARGED 
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FIND BURIED TREASURE! 
Transistorised Treasure Locator 

This fully portable transis- 
torised metal locator detects 
and tracks down buried metal 
objects-it signals exact loca- 
tion with loud audible sound 
(no phones used)-uses any 
transistor radio which fits 
inside-no connections needed. 
FINDS GOLD, SILVER, 
COINS, JEWELLERY, 
ARCHAEOLOGICAL PIECES 

ETC. ETC. Extremely sensi - 
five, will signal pretence 

of certain objecte buried 
ONLY wj several feet below 

r' ground No know- 
1Y ledge of radio or elec- 

tronics required. Can be 
built with ease in one short evening by anybody 
from nine years of age upwards, with the 
clear, easy to follow, step-by-step, fully 
illustrated instructions-Uses standard PPS 
battery. No soldering necessary. Kit 
includes nuts, screws, wire, etc. ONLY 
18.86 + 25p p. & p. (Sectional handle as 
illustrated 95p extra). Parts available 
separately. Made up looks worth £151 

Eavesdrop on the exciting world 
of Aircraft Communications 
V.H.F. AIRCRAFT BAND ONL£2.85 

CONVERTOR 
Listen in to AIR- 

lac LINES, PRIVATE PLANES. 
JETPLANES. Eavesdrop on 
exciting cross talk between pilots, 
ground approach control, air- 
port tower, Hear for yourself 
the disciplined ices hiding 
tenseness on talk downs. Be 

with them when they have to take nerve 
ripping decisions in emergencies-Tune into 
the International distress frequency. Covers 
the aircraft frequency band Including 
HEATHROW, GATWICK, LUTON. kING- 
WAY, PRESTWICK, ETC. ETC. CLEAR AS 
A BELL. This fantastic fully transistorised 
instrument can be built by anyone over nine 
in under two hours. No soldering necessary. 
Fully Illustrated simple instructions take you 
step-by-step. Uses standard PP3 battery. 
AU you do is extend rod aerial, place close 
to any ordinary medium wave radio (even 
tiny portables). NO CONNECTIONS WHAT- 
EVER NEEDED. SEND ONLY 62.85 + 
20p p. a p. for kit including case, nuts, 
screws, wire, etc. etc. (parts available 
separately). 

CONCORD ELECTRONICS 

£2.8 

SHORTWAVE 
TRANSISTOR 

RADIO 
only 

£2.95 
Anyone from 9 years 
up can follow the 
step-by-step, easy as 

ABC fully illustrated ins- 
tructions. No soldering necessary. 

76 stations logged on rod aerial in 30 mine. - 
Russta, Africa, USA, Switzerland, etc. 
Experience thrills of world wide news, sport, 
music, etc. Eavesdrop on unusual broad- 
casts. Thee PP3 battery. Size only 3' x 41" 
z lf" Only 62.75 + 20p p. A p. Kit includes 
cabinet, screws, instructions, etc. (Parts 
available separately). 

INGENIOUS ELECTRONIC 
SLEEP INDUCER 

ONLY 

£3.25 
CAN'T SLEEP 
AT NIGHTS ? 
DO Y O U 
WAKE UP 
IN THE NIGHT AND CAN'T GET OFF 
TO SLEEP AGAIN? WOULD YOU 
LIKE TO BE GENTLY SOOTHED OFF 
TO SATISFYING SLEEP EVERY NIGHT? 
Then build this ingenious electronic sleep 
inducer. ft even stops by itself so you don't 
hove to worry about it being on all night/ The 
loudspeaker produces soothing audio - 
frequency sounds, continuously repeated- 
but as time goes on the sound gradually 
becomes lees and less-until they eventually 
cease altogether, the effect it has on people 
is amazingly very similar to hypnosis. A con- 
trol is provided for adjusting the length of 
times, etc., all transistor, can be built by 
anyone over 12 years of age in about two 
hours. No knowledge of electronics or radio 
needed. Extremely simple, easy -to -follow, 
step-by-step, fully illustrated instructions 
included. No soldering necessary. Works off 
standard batteries, extremely economical. 
Size only 3' x 4f" x SP-take it anywhere. 
Kit includes case, nuts, wire, screws, etc. 
SEND 1326 + 29p p. Sr p. (parts available 
separately). 

LTD. (PW5U) 8 Westbourne 

ELECTRONIC ORGAN 

ONLY £3.25 
Don't confuse 

with ordinary 
electronic organs that 

simply blow air over mouth -organ type reeds etc. 
Fully transistorised. SELF CONTAINED 
LOUDSPEAKER. Retteen separate keys span 
two full octaves-play the "Fellow Rose of 
Texas", play "Silent Night" play "Auld Lang 
Syne" etc. etc. You bave the thrill and 
excitement of building it together with the 
pleasure of playing a real, live, portable 
electronic organ. NO PREVIOUS KNOW- 
LEDGE OF ELECTRONICS NEEDED. No 
soldering necessary, Simple as ABC to make. 
Anyone over nine years can build it easily in 
one short evening following the fully illustrated 
step-by-step, simple instructions. ONLY 28.85 
+ 25p p. k p. for kit, including ease, nuts, 
screws, simple instructions, etc. Uses 
standard battery (parts available separately). 
Have all the pleasure of making it yourself, 
finish with an exciting gift for someone. 

Find buried treasure with this 
READY BUILT & TESTED 

BUILD 5 RADIO AND 
ELECTRONIC PROJECTS 

only £2.45 
Amazing Radio Construc- 
Lion set I Become a radio 

dt expert for 11.97. A com- 

P 
d t?"'00, pieta Home Radio Conroe. 

': No experience needed. 
® éep Parts including 

e ® simple instructions 
for each design. Illu- 

trated step-by-step plans, 
all transistors, loudspeaker, 

personal phone, knobs, screws, 
etc. all you need. Presentation box 

45s extra as illus. (it required) (parts available 
separately) no soldering necessary. Send 
28.45 + p. & P. 

SOOTHE YOUR NERVES, 
RELAX WITH THIS AMAZING 
RELAXATRON 
CUTS OUT NOISE POL- 
LUTION-SOOTHES YOUR 
NERVES 1 Don't under- 
estimate the uses of this fan- 
tastic new design - the 
RELAXATRON is basically a 
pink noise generator. Besides 
being able to mask out 
extraneous unwanted sounds, 
it has other very interesting Only 
properties. For instance, £2.75 
many people find a rainstorm 
mysteriously relaxing, a large 
part of this feeling of well-being can be 
directly traced to the sound of falling rain - 

PORTABLE TREASURE LOCATOR EASILY dropei-a well known type of pink noise. 
WORTH ABOUT Sß0 1 Extremely sensitive IF YOU WORK IN NOISY OR DIiI- 
-penetrates through earth, sand, rock, TRACTING SURROUNDINGS, IF YOU 
water, etc.-EASILY LOCATES COINS, HAVE TROUBLE CONCENTRATING, IF 
GOLD, SILVER, JEWELLERY, HISTORI- YOU FEEL TENSED, UNABLE TO RE - 
CAL RELICS, BURIED PIPES ETC. LAX-then band this fantastic Relaxatron. 
Signals exact location by "beep" pitch Once used you will never want to be without 
increasing as you near buried metallic it-TAKE IT ANYWHERE. Uses stall. 
objects. So sensaive it will detect certain dard PP3 batteries (current used so small 
objects buried SEVERAL FEET BELOW that battery life le almost shelf -life). CAN 
GROUND 1 GIVES CLEAR SIGNAL ON BE EASILY BUILT BY ANYONE OVER 18 
ONE COIN i 64.95 + 30p cart. etc. YEARS OF AGE using our unique, step -by - 
(High quality Danish Stethoscope head- step, fully illustrated plans. No soldering 
phones 52.75 extra if required.) necessary. All parts including case, a pair 
EXAMINE AT HOME FOR 7 DAYS. YOUR of crystal phones. Components, mite, 
MONEY REFUNDED IN FULL IF NOT 100% screws, wire, etc. no soldering. 
DELIGHTED. 68.76+25p p. Jr p. Parts available separately 

Grove, London, W.2. Callers welcome 9 a.m.-6 p.m. inc. Saturday 

TREASURE LOCATOR 
MODULE 
ONLY £4.95 
FULLY 
TRANSIS- 
TORISED PRIN- 
TED CIRCUIT 
METAL DETEC- 
TOR MODULE. Ready built 
and tested-just plug in a PP3 battery and 
'phones and it's working. Put 1t In a cue, 
screw a handle on and YOU HAVE A 

M. L B. COMPONENTS (LEEDS) LTD, 
(INCORPORATING M. & B. RADIO) 

PO Box 125, 38 BRIDGE END, LEEDS 1 Telephone 0532-35649 

NEW RETAIL PREMISES NOW OPEN IN BISHOPGATE 
STREET. Near City Station. Everything for the HAM. Give us a 
call, G8BUU at your service. 

PYE AM25B VANGUARDS. I2v Boot mounting radio -telephones. 
20 watts RF output from QQV03/20A. High -band and low -band in 
stock. Ideal for 2 or 4 metre mobile operation. Less mike, control 
box and Speaker. E20 each plus 90p carr. UK. 

BRAND NEW SIFAM. 2f sq 2S -0-251.4A meters. 
ONLY 95p each plus 10p carr. UK. 

RCA POWER TRANSISTORS TYPE 2N3773 on hefty heat sink. 
Ideal for high power Amps. 

60p each or EI a pair plus lap carr. UK. 

TRANSISTOR 455 Kc/s IF STRIPS. Ideal basis for Receiver. 
ONLY E120 inc. carr. UK. 

EX -GPO TELEPHONES. Used but in working condition. Ideal 
for intercoms. TWO for f2 inc. carr. UK. 

QQVO3-10. Ex equipment. THREE for LI plus lop carr. UK. 

BRAND NEW CR300 RECEIVERS. £25 inc. carr. UK. 

EDDYSTONE 770U Mk II RECEIVERS. As new E120 

STRONG ETCHING FLUID. f Pint Plastic Bottles. 
40p each plus IOp carr. UK. 

BRAND NEW 2f sq 500µA METERS. 
ONLY ?1.20 plus lop carr. UK. 

Send SAE for full list with many bargains of general interest. 
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50. BARGAIN PACKS 
All fully coded, all from well-known manufacturers 
and now available, while stocks last, at better than 
bulk -buyer's prices! Cash with order only. 
1N4148 Signal Diode 18 for 50p 
(-1N914) 
1N5060 1 Amp Rectifier 400V 
(=A14D) avalanche protected 7 for 50p 
2N2923 NPN Silicon Transistor 

hfe 90 -180 (25v) 7 for 50p 
2N2926 NPN Silicon Transistor 
(Red) hfe 55 -110 8 for 50p 
2N3391A Si NPN Hi Gain (250-500) 

low noise transistor 3 for 50p 
2N3402 Medium power (driver) 

900mw 25v Hfe 75 -225 6 for 50p 
C6U 1.6 amp general purpose 

25v SCR in T05 case 3 for 50p 
Post and packing 10p for 1 or 2 packs; 3 packs or 
more post free. 
Order any quantity, till sold (but we regret packs 
cannot be subdivided). 

P.O. or Cheque payable 
Jermyn Industries, 
Vestry Estate, 
Sevenoaks, Kent. 

Star BargafTriacs Sprague (Ping°) 
400v) 

PT406S (6 amp 
48p each 



EVERYTHING BRAND NEW 

AND TO SPECIFICATION 
No surplus, clearance lines or 
manufacturers' seconds. 

BIGGER, BETTER 

THE NEWEST 

ELECTROVALUE 
1972 
CATALOGUE 
No. 6 
More pages, more linee, more up- 
to-date information including I.Ce, 
more bargains, more diagrams. 
Due very shortly. Price, post free 

10p 

ELECTROVAIEFE 
Electronic Component 

Specialists 
APPOINTED DISTRIBUTORS FOR 
ELREMCO 
WOLF SOLDERSTAT 
By a world famous maker. Lightweight 
high quality solder iron (A.C. Maine) 
type HMS, 16 or 24 watts. (Many 
other types available np to heavy duty) £1.70 
De -soldering braid 61t 479. 

SOLDER 
IRON 

AMPLIFIERS 
$0 WATT BAILEY PARTS 
Transistors and PCB for one 
channel 1$-48 
Capacitors, resistors (metal Oxide), 
and transistors, one channel. 8E41 
Complete unregulated power 
supply pack. 84.75 
Suitable heatsink 1ODN400C. 55p 

MAINLINE AMPLIFIER KITE 
70W. main amplifier module kit 
512.80 nett. 

Power supply kit 1800 nett 
Suitable pre -amp kit 0825 nett 
(lees chassis & panel) 

Above 'for mono only. 

STEREO PACK OF MAINLINE 
UNITS for building into your own 
cabinet -2 power amps, pre -amp 
control unit, power supply unit 
and matched controls, nett 13840 

SIEMENS CAPACITORS Add good 
appearance to 
your work 

These electrolyte capacitors are all in the same style and colour and greatly 
enhance the appearance of the finished article when built. With axial 
leads and clearly marked polarity. 
0.47µFd/100V., 2.2/100V., 4 -7/100V. -7p : 10/100V., 8p : 22/100V., Op : 

470µF/16V., 47µF/100V., 220/35V., 100/63V., 470/25V., 129 : 220/50V., 
1000/16V., 470/35V., 220/63V., 100/100V., 18p : 1000/25V., 470/50V., 22p: 
2200/16V., 1000/35V., 220/100V., 27p : 4700/I6V., 39p. See our latest cata- 
logue for full range. 

RESISTORS 10% - 5% 2% 
Code Power Tolerance Range Values I to 9 10 to 99 100 np 

in ohms (see note below) 
C 1/20W 6% 82.220K E12 9 8 7 
C 1/8W 5% 4.7.470K E84 1 0.8 0.7 
C 1/4W 10% 4-7-10M E12 1 0.8 0.7 
C 1/2W 5% 4-7-10M E24 1.2 1 0.9 
C 1W 5 o 4-7-10M E12 2.5 2 1.9 
MO 1/2W 2% 10-1M E24 4 3.5 3 
WW 1W 10% *1/2011 022.3 .9 E12 7 7 6 
WW 3W 5% 12-10K E12 7 7 6 
WW 7W 5% 12-10K E12 9 9 8 

Codes : C -carbon film high stability low noise 

MO=metal oxide Electrosil TR6 ultra low noise 

WW - wire wound Plessey 
Values : 
E12 denotes series: 10, 12, 15, 18, 22, 27, 33, 39, 47, 66, 68, 82 and their decades 
E24: as E12 plus 11, 13, 16, 20, 24, 80, 36, 43, 61, 62, 72, 91 and their decades. 
Prices are in pence each J some ohmic value and power rating, NOT mixed values. 
(Ignore fractions of 1p on total value of resistor order). 

VEROBOARD ; SWITCHES ; INDICATOR LIGHTS ; DIN CONNECTORS, etc. 

MULLARD polyester C280 series 
250V 20% 0.01; 0-022; 0033, 0.047 Sp ea. 0068; 
0.1, 0.16 4p. 0.22 5p, 10%: 0.33 7p, 0.47 SD, 0.68 11p, 
1µF 14p.1.6µF 21p, 2.2µF 24p. 

ZENER DIODES 
5% full range E24 values; 400mW: 8.7V to 30V 159 each 
1W: 6-8V to 82V 27p each 1.5W: 4.7V to 75V 130p each 
Clip to increase 1.áW rating to 3 watts (type 266F) 4p. 

MULLARD SUB -MIN ELECTROLYTIC 
C488 range axial lead 89 each 
Values (µF/V): 0.64/64; 1/40; 16/25; 25/16; 25/64; 4/10; 
4/40; 6/84; 8.4/8.4; 84/25; 8/4; 8/40; 10/25; 10/18; 10/64; 
125/25; 16/40; 20/18; 20/84; 25/6-4; 25/25; 32/9; 32/10; 
32/40; 32/84; 40/18; 40/25; 50/64; 50/25; 50/40; 64/4: 
64/10; 80/25; 80/18; 80/25; 100/84; 125/4; 125/10: 
125/18; 180/25; 200/64; 200/10; 250/4; 320/26; 320/84: 
400/4; 600/25. 

LARGE CAPACITORS 
High ripple current types: 1000/25 28D; 1000/50 41p; 
1000/100 829; 2000/25 57D; 2000/60 57p; 22000/100 81.44; 
2500/64 77p; 2500/70 98p; 5000/25 8ßp; 5000/50 1110; 
5000/100 0891. 

SIEMENS' 5% TOLERANCE 
POLYCARBONATE CAPICITORS 

250V up to 01mF, 100V 0.1mF and above. 
0.01, 0.12, 0015, 0.018, 0022, 0-027 bp 
0-033, 0047, 0-056, 0.068, 0-081, 0.01, 0.1, 0.12, 0.15, 
0-18, 0.22, Op. 
0.33, 0.39, 9p, 0.47, 10p, 0-56, lb, 0-68, 159. 

CARBON TRACK POTS 
Double wiper ensures minimum noise level. Long spindles 
Single gang linear 10011, to 2.2114 Q 12p 
Single gang log 4-7K Q to 2.2M Q l2p 
Dual gang linear 4.7K Q to 2-2M Q 42P 
Dual gang log d -7K Q to 2-2M Q 4 Log/antilog 10K, 47K, 1M Q only 42p 
Dual Concentric-in any two values SOp 
Any type with 2A D.P. mains switch, extra 18p 
Please note: only decodes of 10, 22 and 47 are available 
within range, gaoled. 

IOW/I53ß BAXANDALL SPEAKER 
As designed by P. J. Baxandall and originally described in 
"Wireless World". Complete kit inc. epkr, equaliser and 
special cabinet kit (18' x 12' x 10') cut to size. 
Carr. free in U.K. Nett £ 13.90 

Handbook of Transistor Equivalent and Substitutes 40p 
Handbook of Tested Transistor Circuits 40p 
Colour Code Wall Chart 15p 
Engineers Ref. Handbook & Tables 40p 
(P/P on above ordered separately, add 3p). 

CARBON SKELETON PRE-SETS 
Small high quality, type PR, linear only 100 Q, 220 Q 
470 Q, 1K, 2K2, 4K7, 10K, 22K, 47K, 100K, 220K, 470K, 
1M, 2M2, 6M, 10M Q Vertical or horizontal mounting 5p 
each. 

S-DeCS 
8-DeC 01.44, Four pack $8.10, DeCOTOR pack 0888. 
T -Dec, may be temperature -cycled (208 pointe), 188$. 
µDecA, 0818, µDecB, 15-94. Aleo I.C. carriers. 
See our latest catalogue No. 6 for fol range. 

ELECTROULTIE. 

DISCOUNTS 
10% on orders 45 to 015. 
15% on orders over 115. No diseoent on items marked 
Nett. Prices subject to alteration without notice. 

POSTAGE AND PACKING 
Free on orders over 02. Please add 10p if orders under 02: 
O'seas orders; care. & insurance charged at cost. 
U.S.A. CUSTOMERS are Invited to contact ELECTRO 
VALUE AMERICA, P.O. Box 27, Swarthmore, PA 19081. 

SEMI -CONDUCTORS 
All power types nclude FREE insulating sets. 

Many more In stock-all at competitive price. 

1E914 
1E918 
1N1783A 
1E3754 
1/66399 
1E5402 
1844 
18940 
2E898 
2E897 
251708 
2E930 
2E1132 
2/61302 
2E1303 
2E1304 
2E1305 
2/61306 
2E1307 
2E1309 
2E1613 
2E1711 
2N1893 
2N2147 
2142218 
2N2218A 
2N2219 
2N2270 
2N2389A 
2142483 
2/62484 
2N2648 
2N2904 
2E2905 
2N2906A 
2E2924 
2E2925 
2142928 
2143063 
2/63054 
2E3702 
2N3703 
2N3704 
2N3705 
2N3706 
2N3708 
2273709 
2N3710 
2N3711 
2N3794 
2N3819 
2N3820 
2N3904 
2143906 
2N4038 
2N4068 
2N4069 
2N4000 
2N4061 
2N4124 
2N4126 
2N4284 
2N4286 
2/64289 
2N4291 
2144410 
2N4991 
2N6062 
2N5457 
2N5469 
40250 
40251 
40361 
40362 
40602 
AC107 
AC126 
AC127 
AC128 
AC141H 
AC141HK 

6p 
10p 
24p 
20p 
219 
28p 

9p 
5p 

17p 
18p 
129 
23p 
29p 
19p 
19p 
28p 
28p 
33p 
38p 
36p 
23p 
26p 
54p 
95p 
34p 
44p 
38p 
02p 
19p 
35p 
42p 
47p 
38p 
44p 
47p 
20p 
22p 
lip 
27p 
60p 
19p 
139 
139 
13p 
13p 
IOp 
lip 
13p 
13p 
15p 
29p 
539 
32p 
3áp 
5áp 
13p 
10p 
lip 
lip 
18p 
27p 
24p 
15p 
15p 
15p 
24p 
62p 
61p 
449913 

71p 
89p 
55p 
68p 
52p 
46p 
20p 
2op 
2 
94p 
37p 

AC142H 25p 
AC142HK 29p 
AC153K 22p 
AC176 16p 
AC176K I7p 
AC187K 17p 
ACY17 31p 
ACY18 19p 
ACY19 23p 
ACY20 20p 
ACY21 2Ip 
ACY22 219 
ACY39 83p 
ACY40 17p 
ACY41 18p 
ACY44 319 
AD142 á0p 
AD149 á8p 
AD150 áOp 
AD161/AD162 
matched pair 60p 
AF114 24p 
AF118 24p 
AF116 22p 
AF117 22p 
AF118 82p 
AF124 24p 
AF128 24p 
AF128 22p 
AF127 22p 
AF1S9 9Sp 
AF239 9Sp 

27p 
38p 
27p 
389 
97p 
24p 
88p 
72p 
26p 
22p 
27p 
13p 
16p 
16p 
lip 
129 
21p 
I5p 
22p 
SOP 
109 

9p 
10p 
19p 
lip 
14p 
13p 
14p 
lip 
1 
lip 
42p 
16p 
16p 
16p 
9p 

I9p 
1áp 
17p 
49p 
37p 

60p 
75p 
18p 
Sap 
láp 
á0p 

A8Y26 
A8Y27 
A8Y28 
A8Y29 
AU111 
B300250 
B1912 
B5041 
BA102 
BAUM 
BA145 
BA166 
BB703/B 
BBI03/0 
BC108 
BC109 
BC122 
BC126 
BC126 
BC140 
BC147 
BC148 
BC149 
BC158 
BC) 89 
BC177 
BC178 
BC179 
BC182L 
BC183L 
BC184L 
BC186 
BC212L 
BC213L 
BC214L 
BC257 
130259 
BC267 
BC268 
BC289 
BC300 
BC901 
BC308 
BCY30 
BCY31 
BCY70 
BCY71 
BCY72 
BD130 

1111131 79p 
BD132 86p 
BD135 38p 
BD138 44p 
BDY20 92p 
BF115 23p 
BF187 18p 
BF173 19p 
BF177 25p 
BF194 14p 
BF195 16p 
BF264 14p 
BF256 16p 
BFX29 91p 
BF%84 25p 
BF%85 929 
BFX87 299 
BFX88 28p 
BFY50 23p 
BFY61 20p 
BFY52 239 
BS%20 18p 
BY164 45p 
BY288 18p 
BY%38-300 38p 
BY%38-300R88p 
C407 
0762 
EA403 
EB383 
EC401 
EC402 
NKT211 
NKT212 
NKT213 
NKT214 
NKT217 
NKT261 
NKT271 
NKT274 
NKT403 
NKT406 
NKT619F 
NKT674F 
OA47 
0A90 
OA91 
0A96 
oA200 
0A202 
OC19 
0C25 
0029 
OC35 
OC36 
0041 
0044 
0070 
OC71 
0075 
0081 
0081D 
0083 
0084 
P346A 
82CN1 
8D1 
8D4 
V763 
W106B1 
Wo2 
WP02 
ZTR800 
ZT%801 
ZT11802 
ZT%809 
ZT%304 
ZTK330 
ZT%331 
ZT%600 

17p 
19p 

109 
18p 
17p 
26p 
259 
25p 
239 
609 
21p 
18p 
18p 
Bsp 
791/ 
30p 
24p 

8p 
8p 
6p 
Op 
91, 

lOp 
5 
42p 
76p 
80p 
86p 
42p 
42p 
21p 
38p 

26p 
26p 
26p 
26p 
26p 
10p 
10p 
12p 
28p 
45p 
40p 
95p 
14p 
16p 
22p 
22p 
27p 
23p 
27p 
18p 

SPECIAL OFFER OF SIEMENS 
2N3055 POWER TRANSISTOR 
with free insulating set 
Made and checked to Siemens 
renowned high standards of 
Specification and reliability. 
special ELECTROVALUE 
price. 50p 

(Dept. P.W. 572) 28 ST. JUDES ROAD., ENGLEFIELD GREEN, EGHAM, SURREY, TW20 OHB 
Hours: 9-5.30: Sat. 1 p.m. Tel.: Egham 5533 & 4757 (STD 0784-3) Telex 264475 
ELECTROVALUE-AN INDEPENDENT COMPANY SINCE ITS ESTABLISHMENT IN 1986 
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¡ c HIGH-FIDELITY STEREOpAÒ/, OF Four fully wired units ready to--- 
'plug 

ATTRACTIVE^. --- * TA12 AMPLIFIER in'. * SUPER 30 AMPLIFIER (15 + 15 
watt) in veneered housing * GARRARD SP25 MK III Turn- 
table on Plinth with cover * GOLDRING G850 Magnetic P.U. 
cartridge with diamond stylus * PAIR OF STANWAY II Speaker 
Units Drum Special Total Price 

Carr, £1 50 
Terms: Deposit £13 and 9 monthly 
payments £9.35 (Total £97.15). 

a° 

__il 

TEAK OR 
AFRORMOSIA 

VENEERED 
CABINETS 

AND PLINTHS 
Send S.A.E. for 

coloured brochure 
showing other money 

saving offers. \ 4' 

l 

I 

6.5 + 6.5 watt in veneered 
housing 

* GARRARD SP25 MK III Player 
unit on Plinth 

* GOLDRING CS90 Ceramic P.0 
Cartridge with diamond stylus 

*PAIR OF DORCHESTER 

Special Total Price 
Loudspeaker Units 

£59 Or Deposit £9 and 
9 monthly payments 
£6.25 (Total £65.25). Carr. £1.25 

* Super 30 Amplifier (15 + 15 watt) Ii= ee 
. - Trans. Plastic Cover £3.15 extra. 

in veneered housing * Goldring GL69 II Transcription ...- PACKAGE AS ABOVE but 
Turntable on Plinth as illustrated_ y Garrard 3000 Autochanger and 

* Goldring Magnetic P.U. Cartridge. =j 1: ©. tone 9TA Ceramic Car- [ 
with 

Sono- 

* Pair of Stanway II 
speaker units. £99 Special Total Price 

Terms: Deposit £15 and 
payments £10.60 (Total £110.40). 

% 
Carr. fridge in lieu of SP25 J 

a 1 
£1.50 and CS90 Carr. £i 25 

Matching as recommended for optimum performance. Or Deposit £8 and 9 monthly 
9 monthly package prices apply providing all individual units are purchased menu £5.58 (Total £58'22) 

from any branch 'within 3 months. See leaflet. Trans. Plastic cover £3.15 extra. 

e 95 J 
pay - 

`YORK' HIGH-FIDELITY 3 SPEAKER SYSTEM 
* Moderate size only 86x14 xloin. 

COMPLETE KIT £23 * Response 30-20,000 
Carr. Impedance 15 ohms º 

* Performance comparable with units coating considerably more. 
Consists of (l) 12in. 15 watt Base unit with cast chassis, Roll rubber cone 
surround for ultra low resonance, and ceramic magnet. (2) 3 -way quarter 

section serles cross -over system (3) 8 X 51n. high flux middle range speaker. (4) High 
efficiency tweeter. (5) Appropriate quantity acoustic damping material. (S) Handsome 
Teak veneered cabinet. (7) Circuit and full instructions. Terms: Dep. 84.60 and 9 monthly 
payments 1247 (TotalWM). 

ONS AT ALL BRANCHES 

HIGH FIDELITY LOUDSPEAKER UNITS -'1'-*- 

Cabinets latest style Satin Teak veneer. Acoustically lined or filled 
acoustic damping. Ported where appropriate. Credit terms available. 
DORCH ESTER (Illustrated) Size 16 x 11 x Sin. appr. Range 45-15,000 
c.p.s. Rating 8-10 watts. Fitted High flux 13 X Sin. f945 
Dual Cone speaker. Imp. 3 or 15 ohms. Carr. 40p. 

STAN WAY II Size 20x101 X 9}in. approx. Rating 10 watts. Inc. 12 X 81n. speaker 
with highly flexible cone surround, long throw voice Coil and 10,000 line magnet. High 
flux tweeter. Handsome Scandinavian design cabinet. Range 30.20,000 c.p.s. Imp. 

8loh s. Give, 
smooth realistic sound output. See `package offers' for £17.85 n 

RSC G66 Mltll 6+6 WATT high quality STEREO AMPLIFIER R.S.C. TAI2 MKIII 6.5+6.5 WATT STEREO AMPLIFIER 

Individual 
etruction 
range 

Or 

Ganged Controls: Bass, 
employing 10 Transistors 

20-20,000 c.p.s. Base Control 

-, -- ® ÿ 

_--- comprehensive 
diagram 

FACTORY BUILT IN TEAK 

Treble, Volume and Balance. Printed circuit con- 
plus Diodes. Output rating I.H.F.M. Frequency 
± I2db. Treble Control ± 13db. Selector switch 

for P.U. or Tape/Radio. For loudspeaker output 
Impedance, of 3 to 15 ohms. For standard 200- 
250v. A.C. mains operation. Attractive Black and 
Silver finished metal facia plate and matching 
control knobs. 

COMPLETE KIT OF PARTS INCLUDING 
FULLY WIRED PRINTED CIRCUIT and 

wiring £ I 1.50 Carr. 
and instructions 40p 

VENEERED CABINET as illustrated 81499 or 

FULLY TRANSISTORISED, SOLID STATE CONSTRUCTION 
HIGH FIDELITY OUTPUT OF 8.6 WATTS PER CHANNEL 
Designed for optimum performance with any crystal >. 

or ceramic Gram. P.U. cartridge, Radio tuner, Tape 
recorder etc. * 8 separate switched input sockets -sarsy 
on each channel * Separate Base and Treble controls w " * Slide Switch for mono nee * Speaker Output -"__ 
3-1E ohms * For 200.250v. A.C. mains * Frequency -- 

Response 20.20,000 c.p.s. -2dB * Harmonic Dietor- 
w« 

tion 0.3% at 1,000 c.p.s. Hum and Noise -70dB * Sensitivities (1) 60mV (2) 400mV 
(3) 100m V. Output rating LH.F.M. * Handsome finish Facia plate a Knobs. 
COMPLETE KIT OF PARTS WITH FULL Carr. Factory built with 
WIRING DIAGRAMS & INSTRUCTIONS. £ 15.5D40p. 12 milts. guarantee £ 19'50 
Deposit 13 and 9 mthly pymte gß16 (Total g2ß88). Or in Teak veneer housing £23 Dep. g3 & 9 mthly payments !2.05 (Total gß596). Send S.A.E. for leaflet. 

dep. 4120 and 9 monthly payments £1.70 (Total £17.50). 

AUDIOTRINE HI-FI SPEAKER SYSTEMS 
Consisting of matched 12ín. 11,000 line 15 Watt 15 ohm 
high quality speaker, cross -over unit and tweeter. Smooth 
response and extended frequency range 85.95 Carr. 
ensure surprisingly realistic reproduction. 30p 
OR SENIOR 15 WATT INCLUDING £6,95 Carr. 
HF126 15,000 LINE SPEAKER 35p 

% 
ÌI 

\d 

a 

HI-FI SPEAKER ENCLOSURES MODERN DESIGN 
Teak veneer finish. Acoustically lined. All sizes approx. 
Carr. Sop. per enclosure. 
318 Size 16 X 11 X gin. Pressurised. SEE For optimum performance iQ - 

Gives pleasing result.with£535 with any 8in. Hí -Fi £6.47 any ß1n. Hl -Fl speaker. speaker. Size 22 X 1E x Sin 
Ported. 

8E10 For outstanding results 8E1ß For exclnt prfmcne with 12in 
with 10in. Hi-Fi epkr. £6.74 Hi -FI speaker and Tweeter 
Size 24X 1Ex10in. P'td. Size 25x16x104in. 

6 

AUDIOTRINE HIGH FIDELITY SPEAKERS 
Heavy construction. Latest high efficiency ceramic magnet,. 
Treated Cone surround. "D" Indicate, Tweeter Cone ptovlding 
extended frequency range up to 15,000 c.p.s.Impedance 3 or 
8.1E ohms. PLEASE STATE CHOICE. Exceptional performance 

¡ at low colt. 
HFsOET 8" 10W 8288 HF180D 18" 16W 1476 

1 11F102D 10" 10W 03.40 1110.213 iß" 15W gó.60 

R.S.C. BATTERY/MAINS CONVERSION UNITS 
TYPE BMl. An all -dry battery eliminator. Size b}x4}X2in. 
approx. Completely replaces batteries supplying 1.50 and 90v, 

s . to battery radio where A.C. maine 200/250v. E0c/s is available. 
COMPLETE KIT ASSEMBLED READY 

}` WITH DIAGRAM £3.25 FOR USE £3.75 
HF120 ir 10W t4ß6 HFI26D ir 10W 85.90 

R.S.C. TA6 6 Watt HI-FI AMPLIFIER' 
FANE 807 HIGH FIDELITY SPEAKER 

. q 200-250v. AC mains operated- Frequency Response 30-20,000 c.p.s. 
_2dB. Harmonic Distortion 0.2% at 1,000 c.p.,. Separate Base and Q 

e o -y e-gt 
full range 810. 10 watt unit for excellent Bound quality, in suitable 

enclosure. Cast chassis Roll P.V.C. cone surround and long throw voice 
coil to achieve very low fundamental resonance of 20 c.p.s. Tweeter f 

to cone le fitted to extend high note response. Frequency range 2E HHz15 

KHz. Gauss 10,000. Impedance 3 or 8-15 tl. STATE £3.85 I WHEN ORDERING 

Treble 'lift and cut' controls. 3 input sockets for Mike, Gram, Radio 
or Tape. Input selector switch. Output for 2.15 ohm spkre. Max. sensitivity bmV 
Output rating I.H.F.M. Fully enclosed enamelled case, 91x28 x E}in. Attractive 
brushed silver finish facia plate 101 X 211n. and matching knobs. 
Complete kit of parts with lull wiring diagrams and instructions. £7.50 40p. 
OR FACTORY BUILT WITH 12 MONTHS' GUARANTEE £9.75 

R.S.C. MkIII SUPER 30 HIGH FIDELITY STEREO AMPLIFIER 
A COMPLETELY NEW DESIGN * SA INek SIL dRkMbaALh 

FAr I sÌ 
with blackletter- 

s. 
FURTHER IMPROVED IN BOTH * PUSH-BUTTON SELECTOR SWITCHING 
APPEARANCE and PERFORM- ," * NEON INDICATOR 

ANCE. REPRESENTING VALUE .3 nsd . a 
* JACK SOCKET FOR HEADPHONES * CABINETED MODEL VENEERED IN SATIN 

FAR HIGHER THAN THE TEAK. SUITABLE FOR ANY MODERN PICK - 

1 UP CARTRIDGE CERAMIC or MAGNETIC, PRICES SUGGEST. REGARDLESS OF PRICE. WE RECOMMEND 
Only high grade components by£25Carr. USE WITH THE BEST ANCILLARY EQUIP- 
leading manufacturers. ß8p MENT THAT CAN BE AFFORDED. 
COr OMPLETE KIT OF PARTS 

(Continuous) guarantee. 
PRINTED 
TWENTYSILICON 

HARMONICDISTORTIO 
into 15 

N al £72) TRANSISTORS. HUM & NOISE--75dB M5B watts 
£33.75 

FREQUENCY RESPONSE: -3dB 7Hz to 70kHz 0.1 / at 1000 Hz 10 Watts FACTORY BUILT in cabinet as AA0 
75illustrated. Dep. £7 and 9 ly 

FOUR DIODES, 
Hz FOUR 

SENSITIVITIES: 
ASS 

TREBLE 
ROL:isc 

M+17dg 2 
toto 

mV. Ceramic 

-12dB at 

k 35mV. Radio 
16dB at 40Hz CROSS payments 

TECHNICAL DETAILS (Applying to6each channel where appropriate) 

U 

0mV. Tape 120mV. 
CONTROLS: PUSH-BUTTON SELECTOR (1) Disc (2) Radio (3) Tape REAR PANEL SOCKETS ARE FOR 3 PAIRS OF INPUTS (1) P.U. (2) Radio. 

(4) Mono L (S) Mono R (6) SPEAKER DIS. (7) Mains on/off. (3) Tape Amp. Plus pair for tape recorder signal take off and 2 pairs for speaker 
Bass, Treble and Balance. Plus Ceramic Meg P.U. Switch. connections. 
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50 WATT 
SPEAKER 

I_ 
5--«18 I» AMI 

HEADPHONES 
MICROPHONE 

SEND S.A.E. FOR 
DISCO LEAFLET 

- 

100 WATT AMPLIFIER 

_______L____i 

DISCOTHEQUE EQUIPMENT 
SO WATT _ 

SPEAKER 

TWIN TURNTABLE 
WITH PRE -AMP 

SAVINGS ON 
PACKAGE OFFER 
All units available separately 
(1) FAL FG1/2A Console 
(8) 100W Power Amplifier 
(S) Pair High Quality Headphones 
(4) Matching Microphone fitted to 

Headphones 
(6) Pair 50W Speakers black 

resin covered Size approx. 

TOTAL COST OF 
ALL ILLUSTRATED 
UNITS Carr. £2.60 
Terms: Deposit 630 and 18 monthly 
Payments of 2730 (Total 1166) 

FA 
F.G.I/2A DISCO CONSOLE 
IncorporatIng twin Garrard SPINS 
Mk.DI turntables and Sonotone 
9TAHC Ceramic Cartridges with 
diamond etyll. Separate Vol. 
controls tor each turntable. Also 
MONITORING FACILITIES, plus 
Treble and Bass Controls. Separate 
input tor 'mike' with vol. control 
switch. Black Resin. covered 
Cabinet with lid. 

Carr. £1.25 
Carrying straps ßI.25 extra 

it required. 
Terms: Deposit £16 and 9 monthly 
payments of £676 (Total £7675) 

R.S.C. COLUMN SPEAKERS IDEAL FOR VOCALISTS 

All types 15 Ohms covered in Resine and Vynair AND PUBLIC ADDRESS 

TYPE C4100 IS ALSO SUITABLE FOR BASS GUITAR OR ELECTRONIC ORGAN 
TYPE C48S 25-30 WATTS TYPE C412S 50 WATTS 
Fitted four 8" high flux 8 watt speakers Fitted four 12" 11,000 line 15 watt 
Overall size approx. 48 x 10 X 5in. £ 1 I y .75 speakers: Overall size approx. 56 x 14 X 9in 
Terms: Dep 28 and 9 monthly Terms: Dep. 24 and 9 monthly pay- £31 payments 22 (Total £21) Carr. 50p. mente £3.37 (Total nano Carr, 75p 
TYPE C4I 00 100 WATTS inc. four 12' 50 watt speakers for conserva- £65 live rating. Extra heavy construction. Size approx. 58 x 16 X 10' Acoustically 
filled and pressurised. Terme: Dep. £11 and 9 mthly. pyts. ße75 (Total £71.75). Carr. £1 

R.S.C. A10 30 WATT ULTRA LINEAR 
HI-FI AMPLIFIER Highly sensitive. Push -Pull high 

output, Hum level-70dB. Response 
f3dB 30-20,000 c/s. All high grade components. Valves EF86, 
EF86, ECC83, 807, 807, GZ34. Separate Baer and Treble Contrrols. 
Sensitivity 36 millivolts. For High Impedance microphones. 
For Clubs, Schools, Theatres, Dance Halls, Outdoor Functions, 
etc. For Electronic Organ, Guitar, String Bass, eta. Gram, Radio 

or Tape. Two separate inputs with vol. controls permit such as "mike" and Pick-up etc. to be used 
for mixing purposes, 200-250v. 50 cis A.C. maim. For 3 and 15 ohm speakers. Com- £ 15.75 plate Kit of parts with wiring diagram and instructions. Twin -handled perforated cover 
ß1.9O. Or factory built with EL34 output valves and 12 months' guarantee for 219.75 Carr. 65p 
TERMS: Deposit £4 and 9 monthly payments of 22.10 (Total ß2e90). Bend S.A.E. for leaflet. 

R.S.C. TRANSFORMERS, L.F. CHOKES & RECTIFIERS 
FULLY GUARANTEED. Impregnated and Interleaved where necessary. 

MIDGET CLAMPED TYPE 21 x 20 x Blin. 
250v., 60mA, 6 2v. 2a 99p 
250.0.250v., 60mA 63v 2a £1.06 
FULLY SHROUDED UPRIGHT MOUNTING 
250.0.250v. 60mA, 6.3v. 2a., 0.5.03v. 2a. £1.40 
250.0.250v. 100mA, 6.3v. 4a., 0.5.63v. 3a. 22.20 
300-0.300v. 100mA, 6 3v. 4a., 0-5-6.3v. 3a. 22.20 
300.0.300v. 130mA, 6.3v. 4a. c.t., 6.3v. la. 

For Mollard 510 Amplifier £2.65 
350.0.350v. 100mA, 6.3v. 4a., 0 5.63v. 3a £2.20 
350.0.850v. 150mA, 63v. 9a., 0-5-6.3v. 3a ß2435 
425-0.425v. 200mA, 6.3v. 4a., c.t., 5v. 3a 24.96 
425.0-425v. 200mA, 6 3v. 4a., 6 3v. 3a., 5v. 

3a 25.10 
450-0.450v. 250mA, 6.3v. 4a., c.t., 5v. 3a 264O 
TOP SHROUDED DROP-THRO' TYPE 
250.0.250v. 70mA, 63v. 2a., 0-5.6 3v. 2a. £1.85 
250-0-250v. 100mA, 63v. 3 5a. £1466 
250.0.250v. 100mA, 63v. 2a., 6.3v. la. £1.60 
350-0.850v. 80mA, 63v. 2a., 0-5-63v. 2a. 11.65 
250-0.250v. 100mA, 63v. 4a., 0-5-63v. 3a. £8.20 
300.0.300v. 100mA, 63v. 4a., 0.4-6.3v. 3a. 12.20 
300.0.300v. 130mA, 6 2v. 4a., c.t. 6.3v. la. 

Suitable for Mollard 510 Amplifier £8.30 
350-0-350v. 100mA, 63v. 4a., 0.5-63v. la. 22.20 
350-0-350v. 150mA, 63v. 4a., 0-5-6.3v. 3a. 22.30 

FILAMENT or TRANSISTOR POWER PACK 
Types 6.3v. ß.5a. 49p; 6.3v. la. 54p; 6.3v. 3a. 785; 
6.3v. Ba. ßl 80; 12v. la. 65p; 12v. 3a. or 24v. lba 1185;0.9-18v 1la £1.10; 0.12-26-42v 241.78.. 
CHARGER TRANSFORMERS 0-9.15v. lia. 90p; 
21a. 61.10; 3a.ß193; 5a41.45; 6a.8186. 6a.82.00 
AUTO (Step UP/step DOWN) TRANSFORMERS 
0-110/120v. 200.230.250v. 50-80 watts £1.10, 
150 watts, 6190 250 watts 1176; 500 watts 26.76 
OUTPUT TRANSFORMERS 
Standard Pentode 5,000 fl or 7,000 G to 3 CI Sop 
Push -Pull 8 watts EL84 to 3 I7 or 15 G SSp 
Push -Pull 10 watts óV6. ECL86 to 3, 5, 8 or 

15 G 81.87 
Push -Pull EL84 to 3 or 15 O 10.12 watts 1135 
Push -Pull Ultra Linear for Mollard 510, etc. £e30 
Push -Pull 15-18 watts, eectionally wound 

6L6, KT66, etc., for 3 or 15 Il 6199 
Push -Pull 20 watt high quality sectionally 

wound EL34, 6L6, KT66 etc. to 3 or 1511 £e30 
SMOOTHING CHOKES 150mA, 7-10H. 250 G 
70p; 100mA, 10H, 200 O 60p; 80mA, 10H. 
350 U bop; 60mA, 1011, 400 Il 2óp. 

SELENIUM RECTIFIERS F. W. (Bridged) 
All 6/12v. D.C. output. Max. A.C. Input 16v. 
la. 25p. 2a. 35p. 30. 50y. 40. 65p. 6a. 80P. 

FANE ULTRA HIGH POWER LOUDSPEAKERS 
All power ratings are R.M.B. continuous. 2 YEARS' GUARANTEE 

High flux ceramic magnets. All cary. free. 

'POP' 100 'POP' 60 
18" 100 Watt 

14,000 gauss 
8/I5n 

£22.95 

15" 60 Watt 
14.000 gauss 
6/ISO 

£12.90 
Dep: ß0 and 9 Dep. 13.80 and 9 

mthly payments monthly payments. 
82430 (Total 225.80) 181.30 (Total £13). 

FOR BASS GUITAR, ELECT. ORGAN, ETC. 

'POP' 50 
12" 50 Watt 
13,000 gauss 
15n E10.90 

Dep £2 and 9 
monthly pay- 
ment. 331.80 
(Total ß1a80) 

PAIR SUITABLE 
ALL PURPOSES 

FANE LOUDSPEAKERS 'POP' 25/2 12 in.25 WATT 
Dual Cone 15 G (for uses other than Eó'75 Caer. or Dep. ßl and mthly 
Bass Guitar or Electronic Organ). free payments 75p 

9 
(Total 

£7.76). 

GROUP/DISCO EQUIPMENT PACKAGE OFFERS 
F.A.L. PHASE 50 MK.D1 AMPLIFIER 884.95 PACKAGE PRICE 
PR. FANE POP 25/2 85W L/SPEAKERS £13.60 
Terms: Deposit £6.50 and 9 monthly 
payments of 84.72 (Total 148.98) 148.46 
B.A.L. PHASE 50 HK.III ANYLIFIER 
PR. PANE POP 50 L¡SPEAKERS 
Terme: Deposit 810 and 9 monthly 
payments of £5.26 (Total £57.25) 

£84.95 
621.80 

168.76 
F.A.L. PHASE 100 AMPLIFIER 681.95 
PR. L125 50W L/S in cabinets £87.00 
Terms: Deposit £23 and 9 monthly 
payments of 81830 (Total 1185.501 2128.95 
F.A.L. PHASE 100 AMPLIFIER 
4 FANE POP 50 L/SPEAKERS 
Terms: Deposit 813.95 and 9 monthly 
payments of 810.60 (Total 2110.45) 

£61.96 
£43.60 

2106.65 

£45 Tr* 
PACKAGE PRICE 

£52 
PACKAGE PRICE 

£ I23 £2.50 

PACKAGE PRICE 

£99.95. 

HIGH QUALITY LOUDSPEAKER UNITS 
TWO TONE REXINE AND VYNAIR FINISH 
L125 50 WATT Fitted pair of 12' 50 watt high flux speakers for 
conservative rating. Impedance 8-15 ohms. Or deposit £33,50 £430 and 9 monthly payts. of 88.62. Total £87.08 

Carr. 75p 

LLB 12' 85 WATT 10,000 lines 
15 ohms. Also sup-222222l r L18 18' x 8' 10 Watt 
plied Realn lß5 s 

10,000 lines 3 or 15 ohme.£5'25carr. 
covered Cart bOp. tt t YU YY State impedance required. 40p 

FAL PHASE 50 MkIII AMPLIFIER 50W 
Solid state. 4 Separately controlled Inputs 
Plus master vol. control. Ind. Bars and Treble 
Control». Protective circuit to guard against 
damage from accidental shorts. Output for 
Speaker/s 3 to 30 ohms. Size 17' x 7' X 7i' 

200-250v. A.C. maine.Output 50 watts music rating. £34.75 Carr. 
Or deposit 27.25 & 9 monthly payments £8.60. Total 288.75. 75p. 

LOW DEPOSIT CREDIT TERMS 
INTEREST CHARGES REFUNDED ON CREDIT SALES settled in 3 months 
R.S.C. Branches listed below open all day Saba. 

BRADFORD 10 North Parade (Half -day Wed.). 

BLACKPOOL 
Tel. 25349 

(Agent) O & C Electronics 
227 Church Street 

BIRMINGHAM 30/31 Great Western Arcade. 
Tel. 021-236 1279 (Half -day Wed) 

DERBY 26 Osmaston Rd. The Spot (Half -day Wed.). 
Tel. 41361 

DARLINGTON 18 Priestgate (Half -day Wed.). 
Tel. 68043 

EDINBURGH 101 Lothian Rd. (Half -day Wed.). 

GLASGOW 326 Argyle St. (Half -day Tues.). 

AVAILABLE ON PURCHASES over E8 
(Kita of parte excepted) 

Tel. 248 4158 
91 Paragon Street (Half -day Tours.). LL Tel. 2050s (Half Day Thursday) Tel : 48068 

LEICESTER 32 High Street (Hall -day Tours.). LEEDSTel. 56420 
5-7 County (Mecca) Arcade, B .). Tee 

28252 

LIVERPOOL 
(Half -day l-daJ Wed.). 

73 Dale Street (Half -day Wed.). 
Tel. 236 3573 

WeWherBranCh 
/ 

NOW OPEN AT - 
19119A MARKET STREET 

LONDON 238 Edgware Road, W.2 
(Half -day Thurs.). Tel. 723 1629 

MANCHESTER 60A Oldham Street 
(Half -day l. 236 2778 

MIDDLESBROUGH 100 Neww Newport Rd(Half-day . 

Wed.). Tel.l. 47096.96. 

NEWCASTLE UPON 41 Blackett Street (opp. 
TYNE Fenwicks Store) (Half -day 

Wed.). Tel. 21469 

NOTTINGHAM 19/19A Market Street 
(Half -day Thurs.) Tel: 48068 

SHEFFIELD 13 Exchange Street (Castle Market 
Bids.) (Half -day Thurs.), Tel. 20716 

NOTTINGHAM 

11141 CENTRES LTD. 

MAIL ORDERS & EXPORT ENQUIRIES TO: - 
AUDIO HOUSE. HENCONNER LANE, LEEDS, 13. 
Tel: Pudsey (09786) 77831. 
TERMS C.W.O. or C.O.D. No C.O.D. under 21. 
Postage 85D extra under £8. 80p extra over 22 or as 
quoted. 
Trade supplied. B.A.E. please with enquiries. 
Suppliers to Govt. Depts. Education Authorities, 
Schools, Hospitals, H.M. Forces etc. 
HAIL ORDERS MUST NOT BE SENT TO SHOPS 

RSC BASS -REGENT 
50 WATT AMPLIFIER 
A powerful high quality all-purpose unit for 
lead, rhythm, base guitar, vocalists, gram, 
radio, tape, Peak Output rating Loudspeaker 
unit optional horizontal or vertical mounting. * Two extra heavy duty 12ßn. Loudspeakers. * Four Jack inputs and two Volume 

Controls for instant use of up to four 
pick-ups or "mikes". 

Bare and Treble controls. Send S.A.E. for 
leaflet. 
Credit Terme: Deposit 
£18 and 9 monthly 
payment. of £608 Carr. 
(Total £7078) £1.80 

30 WATT HI-FI AMPLIFIER 
For Guitar, Vocal or 
Instrumental Group. 

A 4 input, 2 vol. control Hi-Fi unit with 
Separate Base and Treble controls. Current 
valves. Peak output rating. Strong Resine 
covered cabinet with handles. Attractive 
black/gold P.V.C. facia. Neon indicator. 
For 200.250v. A.C. mains. For 3 or 15 ohm 

a////nea fffaaa 
S S.¢. 

£Y 
50 Sendend B.A.R. for leaflet. Terme: Deposit 8460 

Y and 9 monthly payments of ße88 (Total 
£2608). 

6Care 
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UK430/A 

UK455 

UK570 

UK 255 

SOLE AGENT 
REQUIRED 

The Amtron range of products will shortly be available in the U.K. and a sole agent is required to 
handle distribution. These are iustfour examples from their extensive range of equipment. 

tfrllt.NN «1 NvN. 

stesilhái 

*WM» LEVEL INOICAI'pANt1N 

Wide -Band Millivoltmeter 
The measurement 01 smell AC voltages has assumed a great importance in the field of elec- 
tronics. An essential requirement for instruments suitable for making these measurements Is 
that their insertion into the circuit shall not disturb the circuit conditions. The UK430/A can 
be used for measuring background noise levels, residual ripple In power supplies and the 
measurement of frequency and gain in amplifiers. 
Ratings and Characteristics: Voltage Ranges; 10-30-100 and 300mV, 1-3.10.30.100 and 300V. 
Decibel Range: -40 to +50d6. Frequency Range: 10Hz to 3MHz. Accuracy: 5%. Input Resis- 
tance: 500k ohms 10mV to 3V, 1 Megohm 3V to 300V. Power Source: 9V DC. Transistors: 4 x 
AF172. Diodes: 4 x AÁ138. 

AM SIGNAL GENERATOR 
This signal generator is a basic Instrument for every technician, useful for AM radio receiver 
alignment, as well as for a wide range of measurements. 
Radio Frequency Output voltage: 100mV. Frequencies: 400 to 900 kHz, and from 950 to 1600 kHz. 
Radio frequency attenuator: continuous variation. Modulation: Internal at I kHz with depth 
of 30%. possibility of exclusion. 

LOW FREQUENCY SIGNAL GENERATOR 
Can be used to take various measurements, such as regulating equalizing circulta of amplifier 
inputs, tuning filters to separate low frequencies from high in electro acoustic producing 
apparatus. 
Frequencies: 10 Hz to 1 MHz. Max. output voltage: 1.5 V. Attenuator: 15 mV; 150 mV; 1.5 V. 
Output impedance: 200 Ohm. 

Level Meter 
This Instrument is very useful whenever there Is a need to know the level of a signal being fed 
Into equipment. The unit Is designed to be used In combination with the UK810 Dynamic Com- 
pressor which Is provided with an output point for connection to the Level Meter. The instru- 
ment embodies a 200µA full -scale -deflection meter, a signal of 5mV amplitude giving full scale 
deflection. 
Ratings and Characteristics: Input voltage: 5mV max. Input Impedance: 47k ohms. Power 
Source: eV DC. Transistors: 2 x 8C1088. Diodes: OA95 

Applications are invited from well established companies able to offer 
distribution facilities throughout the U.K. 
Please write with full details to:- 
Box No. 102 

Advertisement Dept, Practical Wireless, 
LFleetway House, Farringdon Street, London EC4A 4AD 
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Up for the Cup! 
AT this time of year, all sorts of people are getting worked 

up on the outcome of that sporting event soon to take 
place in Wembley Stadium. In between bouts of waving 
their favours and whirling their rattles, the staff of P.W. 
have found themselves involved in the fate of another, 
though less spectacular, silver cup. They have been judging 
nominations for the P.W. Designer's Trophy for 1971. 

In 1970 we launched Project Autumn, in which readers 
were invited to send in original articles on constructional 
projects within a specified period, the winner being the 
author of the work considered by the judges to be the best 
submitted. It was decided, however, to amend the rules 
slightly for the 1971 Trophy. Entries would be judged not in 
manuscript form but would be drawn from material actually 
published between the July 1971 and March 1972 issues. 

Nominations would be judged, as before, on originality, 
ingenuity, construction, presentation, technical accuracy 
and other associated factors. However, under the revised 
arrangement, a new factor could be brought into play- 
call it `workability', or Factor X. This allows the judges to 
take into consideration the trouble (or lack of it) in passing 
the articles through the editorial mill and noting any short- 
comings not obvious in manuscript form. This permits a 
much fairer and realistic assessment to be made. The final 
results will be published in the next issue. 

Although last year's crop of entries brought some new 
names to the pages of P.W., this year we want to see more 
and more! It has been suggested that the relative new- 
comer to technical writing has little chance when in 
competition with the regular and more experienced authors. 
There may, of course, be an element of truth in this, 
because on balance the "published" writer is experienced 
enough to have learned what is likely to be accepted for 
publication. On the other hand, P.W. has published many 
articles by new authors, sometimes at their first attempt. 

However, in order to show faith in our stated objective 
of encouraging new writers, it has been decided that for 
the 1972 Cup only writers who have never previously had 
articles published in P.W. will be eligible. Describing the 
theory, construction and use of a piece of equipment can 
be a revealing exercise in testing the author's grasp of a 

subject (and the gaps in his knowledge), with the added 
incentive of some financial gain and, perhaps, a little 
glory! Full details next month. 

So, keep those articles rolling-you may have just what 
we have been looking for and (who knows?) you may even 
win a cup! 

W. N. STEVENS-Editor. 
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by Halvor Moorshead 
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by J. G. Mercer 
The Texan 20 + 20W IC Stereo 

Amplifier, Part 1, by Richard Mann 
Deluxe Receiver for the SWL, 

Part 2, by R. H. Longden 
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by Julian Anderson 
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SPECIAL FEATURE 
Semiconductor Data Supplement 
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NEWS... NEWS... NEWS... 
Pacemakers 
With surgical care, an electronic 
module for a long-lived heart 
pacemaker is assembled at Ray- 
theon Company's Industrial Com- 
ponents Operation at Quincy, 
Mass. Aerospace reliability tech- 
niques are employed in the manu- 
facture of the new devices to 
pace the beat of a human heart. 
The new medical aids will be 
powered by nuclear energy giv- 
ing them a life expectancy of 

10 years instead of two as 
presently experienced with units 
powered by mercury batteries. 
Raytheon is building the modules 
for ARCO Nuclear of Apollo, Pa., 
a wholly -owned subsidiary of 
Atlantic Richfield. The experi- 
mental programme is sponsored 
by the Atomic Energy Commis- 
sion. 

About 50,000 persons now de- 
pend upon pacemakers. It is esti- 
mated that an additional 5,000 
to 10,000 will join their ranks 
annually as the reliability and 
longevity of the device is in- 
creased. 

Mr. Regan, Raytheon's market- 
ing manager, said the electronic 
circuitry of contemporary pace- 
makers outlasts the present mer- 
cury power sources but with the 
shift to nuclear energy and its 
10 -year life, the circuitry had to 
be upgraded. He said Raytheon 
had been selected for the task 
because of the company's ex- 
perience and expertise in the 
manufacturing of sophisticated 
electronic modules. The com- 
pany's performance with the 
ultra -reliability of the Apollo 
programme and compliance with 
NASA reliability standards were 
important factors in the selection, 
he said. 

Atlantic 
Lock Out!!! 
Mr. S. Valentine recently wrote 
to tell us of an amusing incident 
which occurred when he was 
doing a bit of S.W. listening one 
day. 

He was tuned in to a.QSO be- 
tween two amateurs-one in the 
U.S.A. and the other in Scun- 
thorpe. The American asked the 
"G3" to "let his wife in as it 
was raining outside." On hearing 
this, the Englishman was most 
astonished and enquired what 
was going on. 

It transpired that the English 
lady of the house had allowed 
the door to lock behind her, and 
not being able to make her hus- 
band hear her, had contacted one 
of his pals to get on the air to 
the American to tell her husband 
to unlock the door! 

1,000W Amp 
Crown International of Elkhart 
Ind. have announced a new high 
power amplifier capable of pro- 
viding 1,000 watts r.m.s. into a 
4 ohms load. Available from 
Macinnes Laboratories in the U.K. 
the M600, is d.c.-coupled through- 
out although a front panel switch 
provides for an a.c: coupled input 
if required. Power bandwidth at 
the 1,000 watts level is ±1dB 
from d.c. to 20kHz and THD at 
this level is below 0.1% through- 
out the frequency range. At 600 
watts THD is below 0.05%. The 
intermodulation distortion is 
better than 0.1% at all levels 
from 0.01 watt to 1,000 watts, 
and the damping factor is 
greater than 200 from d.c. to 
20kHz. Hum and noise are at 
least 110dB below 600 watts level. 
The M600 is equipped with its 
own two speed fan for cooling 

" Radio Ear " 
The present generation of man- 
kind may be able to tune in on 
intelligent civilisations beyond 
Earth, if Congress appropriates 
the money to start building the 
VLA, America's proposed super- 
powerful radio observatory. 

The National Science Founda- 
tion, under whose aegis the 
radiotelescope would be designed 
and constructed, said that an 
array of aerials resembling the 
giant "dishes" used to track 
spacecraft, would be set up in 
geometric patterns to pick up 
and focus signals emanating from 
the edge of the universe, 13,000 
to 16,000 million light years away. 
The pattern would be an exten- 
sion of the interferometer tech- 
nique (placing aerials in a row 
or at right angles to one another) 
already widely used in radio - 
astronomy to enhance the 
strength of incoming radio sig- 
nals. 

A specific location has not yet 
been chosen for the new tele- 
scope, but it would be built in a 

pattern some 24 miles long at a 
high -altitude site in the south- 
western part of the United States, 
well away from earth -generated 
background noise. 

it is likely that any new very 
large aerial would be used, at 
least part time, in "passive 
listening" for radio signals from 
other civilisations which many 
scientists believe must inhabit 
planetary systems around distant 
stars. 

and on the rear panel is a switch 
offering six positions of operating 
modes. Weight is 801b., and price 
inclusive of import duty, is £730. 

Macinnes Laboratories Ltd., 71 

Oakley Road, Chinnor, Oxon. Tel. 
Kingston Blount 52061. 

The M600 amplifier 
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NEWS... NEWS... NEWS... 
LM380 =.c. 

Phono no,plie;a 

D.T.V. Group Limited announce 
the LM380 audio power amplifier. 
The output has both short circuit 
current limiting and thermal 
overload current limiting to in- 
sure safe operation. Supply Volt- 
age is 22V. Peak Current is 1.3A. 
Power output is 2W and input 
voltage is ±0.5V. Storage Temp- 
erature is -65°C to 150°C and 
Operating Temperature 0°C to 
70°C. Lead Temperature (Solder- 
ing, 10 sec) 300°C. Price is £1.3712 
+10p postage and packing. D.T.V. 
Group Limited, 126 Hamilton 
Road, West Norwood, London, 
S.E.27. 

Audio Fair 
Exhibitors at last year's Inter- 
national Audio Festival & Fair 
asked for more space in the 1972 
show. In order to accommodate 
them, the organizers have 
arranged to move the Festival 
from the Empire Hall to the 
Grand Hall, Olympia, which will 
provide an additional 74,000 sq. ft. 
of space. 

The 1972 Audio Fair, spon- 
sored by the Sunday Mirror, will 
be held from October 23 to 28. 
It will allow the public to listen 
to the products of the world's 
leading manufacturers of sound 
reproduction equipment, specialist 
Hi-Fi, and a comprehensive dis- 
play of accessories. 

There will be many special 
attractions, including more than 
75 specially constructed Audio 
Studios, and a Hi-Fi Theatre 
offering a daily programme of 
lectures and concerts. 

Gas Radio 
Reader R. Jenkins has told us 
of a Mr. Jack Hickson who has 
a Gas -Powered radio. 

The radio at Mr. Hickson's 
home in Hadnock Road, Mon- 
mouth, takes its power from a 
thermo-electric generator which 
has gas burners. Electricity is 
generated by heating of copper 
plates. The generator charges a 
battery off which the 33 -year -old 
radio is run. 

The generator supplies enough 
electricity to charge accumulator 
batteries or even a car battery. 

The generator was made in 
1938 by a Yorkshire firm specially 
for providing power for battery 
radios. 

But for gas board engineers 
carrying out North Sea conver- 
sion it was something they had 
never encountered before. They 
had to take the generator to 
Cardiff and it took them about a 
week to change the burners and 
adapt it for North Sea gas. 

GaAs Light 

GaAs Light indicates the state of 
p.n.p. or n.p.n. logic systems cap- 
able of driving at say 15mA at 
1.6V or over. For the brightest 
display 40mA is recommended. 
The intensity is acceptable at only 
10mA. The advantage of these 
lamps is the low cost (95p) and 
higher reliability. 

Due to the low current and 
voltage requirement of small bat- 
tery operated equipment it is now 
possible to run these GaAs lamps 
in series with the electronics, so 
reducing the indicating power to 
only 16mW. This power is there- 
fore less than the power wasted 
by even a very small equipment 
being inadvertently left on. West 
Hyde Developments Limited, 
Rye field Crescent, Northwood 
Hills, Northwood, Middx., HA6 
INN. 

Led Lamps 

Guest International announce the 
availability of a new range of 
solid state lamps using Gallium 
Arsenide Phosphide Diodes. The 
lamps are encapsulated in two 
main forms of package-one with 
a glass to metal seal and the 
other a moulded plastic case. 
Both employ a lens in front of 
the actual diode to alter the 
characteristics of the light emis- 
sion, one type diffuses the light, 
whilst the other produces a point 
source each available in different 
colourations. The lamps combine 
extremely long life with very 
efficient operation making them 
ideal for use as panel lights or 
status indicators in modern equip- 
ment. There are currently 5 
versions in the range given the 
generic title RED LIT series and 
luminosities as high as 2000FtL 
at 50mA are offered. Guest Inter- 
national Limited, Nicholas House, 
Brigstock Road, Thornton Heath, 
Surrey, CR4 7JA. 

Philips Booklet 
Philips have published a colour 
booklet entitled "All about Tape 
and Cassette recording". The 
booklet, which sets out the origins 
of tape recording and describes 
how magnetic tape works, is 
available to schools and students 
on request. 

It has been published primarily 
as further study material for 
project work. 

25,000 copies of the booklet 
have been printed and copies can 
be obtained from the Publicity 
Department, Philips Electrical 
Ltd., ELA Division, Century 
House, Shaftesbury Avenue, 
WC2H BAS. 
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SINCE the orginal Treasure Tracer was built and 
described in this magazine, development work 
has continued. The author's own success with 

the prototype and the enthusiasm of readers has 
resulted in a considerable amount of experimenting 
and this article describes the improvements that 
have been made. 

It has not been assumed that all readers will have 
seen the original article; for this reason much of 

the information given last time is repeated. This 
article should enable the . new reader to build the 
project as described as well as enabling the reader 
who built up the original circuit to up -date his 
Treasure Tracer. To make matters simpler for these 
people, the original case has been retained with 
relatively few changes. 

The cost of the original was not high but in fact 
the component cost for the Mark II will probably be 
marginally less, though the mechanical and construc- 
tion side may cost more. The total cost for the 
Treasure Tracer Mk II should be something under 
£5 though this will vary depending on source of 

supply. 
For those who did not see the original article, 

the principle of operation will be briefly described. 
The circuit works in exactly the same way as the 

original. Two low frequency r.f. oscillators are 
arranged to beat together. One of these oscillators 
makes use of a tuned circuit working inside the case; 
we shall call this the reference oscillator. In opera- 
tion this remains at one frequency though this is 

adjustable for "tuning up". 
The second oscillator, working at essentially the 

same frequency, also makes use of a tuned circuit but 
in this case the inductor is external and becomes the 
"business end" of the circuit. We shall call this the 
search coil and the search oscillator. 

If a small part of each of these oscillators is mixed 
together they will beat with each other. If the differ- 
ence in frequency is small, this beat note will fall in 
the audio range. If the reference oscillator is working 
at say 130kHz and the search oscillator is at 131kHz, 
a beat note equivalent to that difference will be pro- 
duced, in this case 1kHz; this audio signal can be 
amplified and fed to the speaker. 

Now the search oscillator makes use of an external 
coil and if certain materials, especially metals, are 
brought into the vicinity of this coil, these will alter 

THE pW 
ISSN MU 

The original Treasure Tracer, described 
In P.W., August 1971, was a very popular 
feature, judging by your letters and 
reports from components stockists. Few 
readers had difficulty in either building 
or using the metal locator. This article 
describes an improved version of this project.Aaá 

HALVOR MOORSHEAD 

the value of the coil inductance, which in turn will 
alter the frequency of oscillation. 

A better known example of this change of induct- 
ance is the ferrite rod aerial. By moving the coil 
along the rod the inductance is changed; this is of 
course done every time a superhet is aligned. A 
ferrite rod will roughly double the inductance of a 

coil. Far smaller changes in inductance take place 
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in a metal locator-usually fractions of one percent 
-but because of the frequency used and the fact 
that it is compared to a standard frequency, the 
changes in the audio note will be considerable. 
Taking the frequency actually used in this circuit, a 
0.1 per cent increase (or decrease) in the inductance 
will result in a 130Hz change in the audio note. 

It would be possible to have both frequencies fixed 
at say a difference of 100Hz but there are so many 
factors that effect the frequency that it is easier to 
arrange for one of the oscillators to be adjustable in 
order that they can be brought close together. 

In this circuit we are changing the frequency of 
the reference oscillator though it could just as well 
have been the search oscillator. 

The original Treasure Tracer, 
described in the August 1971 
issue. The text mentions 
several Improvements that have 
been made, both to the circuit 
and the construction. The 
heading photograph shows the 

Mark 11 in operation. 

MODIFICATIONS 
In the light of experience and bearing in mind the 

comments of readers, the following modifications 
have been made to the prototype : 

1. The original Treasure Tracer was not mechanic- 
ally balanced. It was held at the end of the handle 
and while this worked quite well, it became very 
tiring to hold during long searches. The Mark II is 
balanced as can be seen from the photograph; it is 
easier and more comfortable to hold and there is no 
hand strain even after several hours. 
2. The output volume was felt by some readers to 
be too low. In many cases this could have been due 

to inefficient operation of the particular transistors 
used as the output of the prototype was found to be 
quite adequate. Even so, the sound level available 
in the Mark II has been increased and since this 
could be annoying in certain locations at maximum 
volume, a volume control has been included. To save 
extra drilling etc., the on -off switch (a miniature slide 
type in the prototype) is incorporated with the 
volume control. 
3. The stability of the prototype left a little to be 
desired. Touching the metal case or the wires run- 
ning from the search coil to the case caused a change 
in frequency. This was not too serious in practice 
once one got used to it but several changes have 
been made to the construction of the Mark II to 
improve the stability. 
4. The construction of the search coil has been 
changed to make the windings much more rigid; 
this has proved to be much better than the principle 
originally employed. In addition the weight of the 
"head" has been reduced and this again helps with 
the balance. 
5. Overseas readers (who account for a proportion 
of the magazine's readership) sometimes had diffi- 
culty in obtaining certain parts. This has been borne 
in mind and the parts should be available world-wide 
except for one component and the construction of 
this is described later. 
6. Improvements have been made to the oscillator 
circuits. In the Mark I a Hartley oscillator and a 
Blocking oscillator were used for the search and 
reference oscillators respectively. Both of these have 
been changed to the more stable (and slightly 
simpler) Colpitt's type. In addition to these advan- 
tages, the search coil is now only a single winding (it 
was tapped in the Mark I) as is the coil used for the 
reference oscillator. This simplifies construction and 
reduces the cost slightly. 

In addition to the above points a considerable 
number of other experiments have been tried but 
have not been incorporated for various reasons. For 
those who wish to experiment further, these are 
mentioned; they may give certain leads and possibly 
prevent the reader following fruitless paths. 

The best frequency for operation was carefully 
investigated. Although the regulations limit opera- 
tion below 150kHz, experiments were carried out at 
six widely differing frequencies and the results 
compared. Since for a given percentage change in 
inductance there will be a much larger change in 
the audio frequency using higher r.f. frequencies, it 
would appear that operating at say 2MHz would be 
better. In practice other factors start to come into 
it and ground capacity effects become serious. Bring- 
ing the coil towards plain earth causes a consider- 
able change in frequency and even fitting a Faraday 
Shield only improved this slightly. About six different 
frequencies were tried but the only result was a 
confirmation that the original 130kHz or thereabouts 
is the best. Ground capacity effects are negligible 
and, although a Faraday shield was tried, this made 
no improvement and so has not been incorporated. 

A meter was tried as the sensing indicator. 
Although a workable circuit was developed, it was 
found to be far less sensitive than the ears and very 
difficult to use. There was also considerable difficulty 
in filtering out all the r.f. before applying this to the 
frequency counting circuit. For this reason details are 
not included. 

Several experiments were made with different 
diameters of search coil. A clear rule seems to apply 
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here. The larger the diameter of the coil, the greater 
the depth of penetration for large objects but at the 
same time the larger coils were less sensitive to 
small objects close by. 

There is certainly room for experiment here. As 

long as the inductance of the coil remains the same, 
it doesn't matter at all what size it is, it could be 
lin. or 3ft. in diameter. The bin. used here is the best 
compromise for general purposes; it is good for coins 
and not too bad for large objects reasonably close by. 

For those who are prepared to take the trouble, it 

should be possible to arrange for the coils to be 

changed depending on the nature of the search. 
As a general guide the same length of wire should 

be used whatever the diameter of the coil, that is 

about 92ft. of wire. This is only a guide and turns 
may have to be added or taken off, to allow the 
frequency to be brought into the right range. 

Encapsulating the coil in epoxy resin was tried 
and although this was an improvement over the 
Mark I as it prevented movement and consequent 
frequency changes, it did not help with the Mark II 
and only added to the weight of the search coil head. 

THE CIRCUIT 
The complete circuit is shown in Fig. 1. Trl and 

the components surrounding it form the search coil 

oscillator and, as can be seen, this connects to the 
search coil via a coaxial cable. Tr2 and the associated 
components form the reference oscillator, L2 being 
a long -wave winding (an inductance of just over 
2mH) but fitted with a ferrite slug (not normally 
supplied). The one used in the prototype is primarily 
intended as a crystal set coil; a medium wave wind- 
ing is also fitted but this is ignored. 

This oscillator is adjustable by varying VC1 which 
is a 750pF compression trimmer and the combina - 

Search coil 
60 turns on 6"dia. 

R1 
470k 

2kpF 2kpF05JF 

Tr1 
2N2926 

R4 
10k 

4 VC1 C5 C7 

Tr2 
2N292 

C6 

27pF 

D1 
1N914 

+ 

* components list 

Resistors 
R1 470kí2 R5 120kfl 
R2 10kí) R6 See text e 
R3 470kí2 R7 270k0 
R4 10k52 R8 39n 
All resistors 11hi. 5%o types. 
VR1 10kí2 log pot with switch 

Capacitors 
Cl 2,000pF ceramic or polystyrene 
C2 2,000pF ceramic or polystyrene 
C3 0.05µF ceramic or mylar 
C4 3,300pF ceramic or polystyrene 
C5 0.05µF ceramic or mylar 
C6 27pF polystyrene or mica 
C7 27pF polystyrene or mica 
C8 3,300pF ceramic or polystyrene., 
C9 0-1µF ceramic or mylar 

C10 30µF 10V electrolytic 
C11 50µF 10V electrolytic 

Semiconductors 
Tr1 2N2926 BC109 or 2N2926 
Tr2 2N2926 DI 1N914 
Tr3 2N2926 
(Note that any colour of the 2N2926 can be used but 

the "G" or green is best for Tr3 and Tr4) 

Miscellaneous 
11 See text and rig. 2 

L2 Repanco Crystal Set Coil Type DRX1. This 
must be fitted with a ferrox tuning slug which 
is not provided. 

T1 Transistor output transformer, Type LT100 or 
similar-see text.=2224, 

L.S. Miniature 812 loudspeaker-see text 
Earphone jack, 3.5mm type with break switch; 
Battery, PP3, 9V; Case, 61 x 2f x 13in. in aluminium 
(available from H. L. Smith Ltd., 28719 Edgware 
Road, London W.2, price 60p including postage); 
Coax cable; Connecting block; Aluminium (or 

copper) tube, 5ft; Plywood for former. 

C11 
50yF 

R6 

té cet 

Tr4 
BC109 

R7 270k 

VR1 Tr3 
10k 2N2926 

tion of the variable core in the coil and VC1 enables 
this tuned circuit to be varied over a considerable 
range. Even if the search coil oscillator is way off 

the intended frequency it will be possible to tune the 
reference oscillator to it. 

From the collectors of both oscillator transistors 
low value capacitors C6 and C7 feed to the detector 
diode which, being a silicon type, requires a standing 

Earpiece jack 
SW1 

-4- 

9V¡ 
PP3i 

Fig. 1: The complete circuit of the 
Mark ll. Although very similar to 
the original as far as operation is 
concerned, this is more stable and 

has a greater output. 

d.c. bais provided by R5. The output from this is fed 
to the volume control VR1 and is smoothed by C8 

which removes nearly all the r.f. component. The 
output of the volume control feeds to the simple 
amplifier which uses Tr3 and Tr4. R6 has not been 
given a value as it should be selected individually; 
its value will depend on the actual transistors used. 
For initial setting up a 22kfl resistor may be used, 
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this will certainly work. Once operation of the main 
stages has been established, the correct value should 
be found by experiment. It should be chosen for 
maximum output compatible with reasonable current 
consumption (under 20mA). 

Some readers had difficulty in obtaining the high 
impedance speakers used in the Mark I and for this 
reason the Mark II uses a standard 811 miniature 
loudspeaker. This necessitates using a transistor 
output transformer. Normally only push-pull types 
are available, that means that the primary is centre 
tapped, in this case only one half of the primary 
winding is used. The use of earphones is also easier 
as the impedance of 811 is far more common than 
the 80f1 used in the Mark I. For those who have high 
impedance speakers (anything from 35f1 to 8011) 
these can be used, in which case they go directly 
between the collector of Tr4 and the positive line. 
The fitting of an earphone socket for this will have 
to be worked out if required. R6 will be a different 
value if a high impedance speaker is used. 

The whole circuit is operated by a PP3, 9V battery 
which will last a considerable while. The current con- 
sumption will depend on the value of R6 but will 
probably lie in the range 10-20mA. 

For those who have the original Treasure Tracer 
article, it will be seen that although very similar in 
many aspects, this circuit is rather simpler as well 
as being a bit better. The choice of a BC109 transistor 
for Tr4 rather than the 2N2926 used previously is not 
important and a 2N2926 can be used here if required. 

CONSTRUCTION 
The construction of the Treasure Tracer Mark II 

can be regarded in two distinct sections; the elec- 
tronics and the mechanics. It does not matter which 
is tackled first. 

The search coil is wound on a wooden former cut 
from a piece of '4in. (6mm) plywood, see Fig. 2. This 
is circular in shape with a cut-out to reduce the 
weight although this is optional; it is a simple matter 
with a fret -saw or jig -saw but difficult otherwise. A 
groove should be cut into the edge of this circle to 
hold the wires. Many methods can be used to do this, 
the simplest way is to spin it in an electric drill and 
use a rasp to cut the groove. The search coil need 
not even be round, it could be square or triangular 
and many other methods of construction can be 
employed but the described shape has proved very 
successful. When this groove has been cut, two very 
small holes should be drilled diagonally from the 
groove to the top of the former as shown. Where 
these emerge, a connecting block can be screwed on 
to act as the winding anchoring point. Sixty turns in 
all are required; these should be neat and taut and 
once finished a band of tape can be wound around 
as shown in the photograph. An alternative would be 
to saturate the windings with a glue to hold them 
firmly in place. By sinking the windings in a groove 
they are protected to a considerable extent. 

The handle of the device is made from aluminium 
tubing which is available from a number of sources. 
If difficulty is experienced in obtaining this it can 
be made from copper tubing with the same diameter, 
a plumber should be able to supply a suitable length. 
Five feet was found to be about the right length but 
this will depend on the height of the user. 

The handle is fitted to the search coil former with 
a simple bracket, bolt and wing -nut as shown in 
Fig. 2. The connecting wire from the search coil to 

Handle e dia. 
tubing 

Coax from 
main unit 

Wires fed to connecting block 
through small holes drilled at 
an angle from the groove 
holding the search coil. 

Wing nut 

6"dia, q ply 

60 turns of 36swg 
wound in V-shaped 
groove. 

CKGt07 

Fig. 2: The construction of the search coil. This design has been found 
to be excellent but as long as the inductance of the coil remains the . 

same, any arrangement may be used. 

A photograph of the search coil used in the Mark ll. 

the main circuit is a coax cable running up the tube. 
At the lower end this is fitted to the connecting 
block. The use of coax ensures that there will not 
be loose wires flopping about inside and that the 
capacity will remain constant. Coax is more rigid 
than twin wires and is also better for that reason. 

The electronics is built into a aluminium case, 
available from the suppliers mentioned in the com- 
ponents list. This will have to be drilled to take the 
speaker and various other fittings. A drilling diagram 
is not shown as the siting will depend on the com- 
ponents used and in any case the siting is fairly 
obvious. A series of small holes can be drilled for 
the speaker or a large hole (1'2in. diameter at least) 
which can be fitted with some form of grille. 

The majority of the components are mounted on 
a piece of Veroboard and the layout of this is shown 
in Fig. 3. Veropins are used for all the take-off points 
as this leads to a nice, neat appearance. The coil L2 
is mounted directly onto the board as shown. Four 
corner mounting holes should be drilled for later 
fitting. 
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A number of breaks are needed 
in the copper strip of the Vero - 
board and these are indicated in 
Fig. 3. There is nothing complex 
about the wiring. R6, which will 
have to be found by experiment, 
has plenty of room around it. 
The easiest way of experiment- 
ing with this is to initially wire 
in the recommended 22ká1 resis- 
tor with fairly long leads. Once 
the general operation has been 
established this can be cut out 
leaving wires sticking out. These 
can form the anchoring point for 
the replacement. 

Figure 4 shows the remainder 
of the wiring and also the 
anchoring of the coax cable from 
the search coil. All connecting 
points are coded with letters and 
no difficulty should be experi- 
enced in this part of the con- 
struction. 

VR1 

L1{ 

-ve 
+ve -O 
VR1 

TESTING 
Once completed the unit can be tested. If all is 

well there will be a slight noise from the speaker 
which will be increased greatly by dabbing a finger 
onto the VR1 contact which runs to point A on the 
board. Set VC1 to roughly half compression and 
adjust the core of L2. A strong whistle should be 
heard at one point and this will be found to be tune- 
able by VC1 as well. Other lower level whistles may 

b o 
,Tr1 

(14,1\-c i 
e2 

o `I- o o .ol000 
R 

s 1. 
oe 

o b 

o ! o o T o 

o O o_;o`Lo o c 

o o o o o 

o o 

o o o b "' o0;{ o x o o o 

o o o o o o o 0 ó o O o 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

OMounting holes 

-i'soK Indicates break in copper strip 

Fig. 3: The components layout on Veroboard. Veropins should be 
inserted at the points marked A to H. 

Earpiece 
socket 

Fig. 4: The wiring inside the case. VC1 must be sited so that it does 
not foul the coil L2. 

be heard, these are due to the oscillators beating 
with radio stations. In some cases it is possible to 
make the unit operate using only these but it will not 
be nearly as loud or as good. The level of the main 
beat note will be much louder and cannot be missed. 

Once the beat note has been established, the 
Treasure Tracer is ready for use. We have 
deliberately avoided making any claims about the 
depth to which it will find objects. Commercial 
models frequently make wild claims which cannot be 
substantiated and we do not want to follow this 
example. 

To conform with the Wireless Telegraphy Act 
(1949) a licence is required to use the Treasure 
Tracer described here. 

Under Section 1(1) (Pipe Finder Licence) the 
band 16 to 150kHz can be used for equipment 
of this type. 

A licence for five years costs 75p and can be 
applied for on a form obtainable from the Minis- 
try of Posts and Telecommunications, Waterloo 
Bridge House, Waterloo Road, London S.E.1. 

An internal view of the Treasure Tracer Mark ll. 
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If you can use a soldering iron and follow 
simple instructions,you can assemble any 

of these high performance products in 
a few hours. And save a lot of money 

Heathkit have the world's 
widest range of top quality 
electronic products designed 
specifically for home assembly. 

Of which we show just 4 
above. 
The ADJ I0 is our new stereo 

cassette recorder. It gives 
you cassette 

convenience, 
reel 

performance 
and Heathkit 

quality. Designed to complement 
various other Heathkit Hi Fi 
products, it costs only £74.80-1- 
£8.45 for twin matched stereo 

mikes. 
Another new product, the 

Tiger transistor radio kit 

You can make it if you try. 

costs £10.90. It gives long 
life from every large PP9 
battery, weighs just 31bs, and 
gives really good reception 
on Lon. & Medium wavebands, 

And, as you can see, it ooks 
pretty good too. 
Costing just £18.45 complete 

with speaker and aerial, the 
CR1 car radio gives 
unsurpassed reception. A 6 
transistor, 2 diode circuit 
gives 4 watts output, pre - 
assembled and aligned tuning 
unit makes assembly easy, and 
push-button controls give 

instant selection. 
The AA14 30 watt stereo 

amplifier is an established 

product, proven in use by 
thousands of satisfied 
customers. Featuring a 17 
transistor, 6 diode circuit, 

it costs £30.00 less cabinet. 
These products and all the 

others in the Heathkit range 
are easily assembled by anyone 
who can use a soldering iron 
and follow our superbly clear, 
step-by-step instructions. 
Furthermore, in the unlikely 
event that you get stuck, we 

guarantee to help you out. 
Find out more. Send for our 

free 1972 
catalogue. 

Now. 

Please send me the FREE New 1972 Heathkit catalogue. 

Name ...... 

Address.. .,.._..,._...._...._................................_...._.................._.................... 

HEATH (Gloucester) Ltd., Gloucester GL2 6EE 

PW05/72 
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0-200-230-250v. 50 Hz 
A.C. mains operation. 
Inputs for magnetic or 
Ceramic Pickup, Tape or 
Radio Tuner. 

pI.IF 
('all (xceptlonalvalue AM 

c",(.111.111(1 " y 

LINEAR 606 
6+6 WATTS 

Recommended Retail Price 

£22.50 

IN ELEGANT TEAK FINISH CASES! 

TECHNICAL DETAILS 

Bass Control t 12 dB at 40 Hz. 

Treble Control t 12 dB at 14 KHz. 

Sensitivities Mag. P.U. 3.5 m.v. 
into 47K ohm R.I.A.A. Ceramic 
P.U. 35 m.v. into 100K ohm. Tape 
Amp. 100 m.v. into 100K. Radio 
Tuher 400 m.v. Into 400K ohm, 
Crosstalk 53 dB. 

Hum and Noise -15 dB min. 
vol. -65 dB max. vol. 

Total Harmonic 
Distortion 0.1% at lwatt 
Into 15 ohms. 
Output (per channel) 
6.5 watts I.H.F.M. 

* Individual Bass and Treble Controls. * Frequency Response f 1# dB 
20 Hz to 65 KHz. 

* Outputs for Speaker impedances 
between 3 and 15 ohms. 

* Stereo/Mono Switch. * Input Selector Switch. 
* Solid State Circuitry. 
* Attractive silver finished metal facia 

and matching control knobs. 

* A modestly priced solid state unit. * The Silver Facia with black lettering enhanced by 
matching control knobs, provides a high standard 
of appearance. * Suitable for crystal or ceramic Gram. Pick-up 
cartridges, and Radio input. 

* A wide range of tone variation is provided by the 
separate Bass and Treble 'lift' and 'cut' controls. 

* A selector switch permits instantaneous selection 
of Gram. or Radio. * Speaker impedances between 3 and 15 ohms are PRINTED CIRCUIT CONSTRUCTION 
suitable. EMPLOYING IO TRANSISTORS 

Wholesale and Retail enquiries to the Manufacturers 

TECHNICAL DETAILS 

Frequency Range 20 Hz to 
20 KHz 

Output (per channel) 5 watts 
I. H.F.M. 

Bass Control t 12 dB at 60 Hz. 

Treble Control f 14 dB. at 
14 KHz. 

Recommended Retail Price 

£1750 0-200-250v. 50 Hz A.C. 
mains operation 

ALL LINEAR AMPLIFIERS GUARANTEED FOR 12 MONTHS 

LINEAR PRODUCTS LTD., Electron Works. Armle , Leeds. LS12 3SA Tel.630126 

VALVES 
6BA6 25 
6ßE6 80 
613116 75 

6J6 80 
6J7M 46 
6J76 30 

705 1118 
7C6 76 
7D5 60 

14701 46 611.16 50 63701 96 7117 50 
1CP31 sß00 613Q7 45 6K6GT 60 7R7 75 
IDO 50 6BR7 90 6K7M 85 787 12.26 
1R5 50 6BR8 70 6K7G 85 7Y4 65 
IN6GT 55 61387 131.80 6K7GT 85 9BW6 80 
IRS 40 6ßW6 86 611831 60 1002 88 
I84 80 613W7 80 eK80 40 10F1 76 
I85 80 604 88 6K8GT 50 10F3 90 
IT4 80 6C50 35 6K25 75 10F9 80 
3A4 40 606 86 CLOG 50 10F18 50 
3Q4 50 60060 11.26 6L18 46 IOLD11 85 
3Q5 50 BCRB 60 6Q7G 40 10P13 80 
384 35 6CW4 85 fiQ7GT 48 11E3 14.00 
3V4 48 6D6 36 68A7M 40 12AT6 80 
5R4GY 75 6E5 60 6807M 76 12AT7 35 
5040 85 6F1 70 68G7M 40 12AU6 85 
5V40 45 6F5G 90 6811700 40 12AU7 80 
51301 40 6F6G 85 68J7GT 80 12AX7 80 
5Z4G 40 6F80 50 68K7GT 40 12BA6 40 
6I30L2 80 6F11 40 BBL7GT 35 128E6 40 
6A7 75 6F13 45 68N76T 85 120801 85 
6A8G 40 6F14 70 68Q7GT 40 12E1 11.80 

OAKS 85 ßF23 75 
6134G 66 
61150 40 

123501 30 
12J7GT 50 

6A6I5 86 6F25 21.00 6 V6 60 12K70T 40 
6A316 38 01128 66 6V6G 80 12K8GT 60 
6AQ5 88 6F32 35 616111 40 12Q7GT 40 
6A87G 86 6G6 23 6X4 86 12184701 50 
6AT6 85 6116 28 6X50 40 128137 85 
6A.Ú6 35 6J550 50 6X6GT 40 128117 85 
6134G 51.00 6.750 20 7B6 70 128J7 40 
6B80 25 67SGT 30 7B7 50 1'28K7 60 

Transistors 
212218 201213819 
212219 20 

85 
2N4289 16 

2N2369Á 15 
2N2444 1141 

AAZ12 80 
AC126 20 11914 07 2N697 15 

18113 26 21706 10 212846 45 AC127 25 
18202 28 211132 25 212904 20 AC128 20 
20302 22 211305 22 2129211 10 ACY20 20 
20371 28 2N2147 75 2113055 76 ACY39 60 
2N404 20 212160 ßN3702 10 AD140 60 

128R7 40 
14117 50 
19AQ5 50 
20D1 60 
20F2 70 
20L1 11.10 
20P4 31.10 
20P5 11.20 
25A6 85 
25L6GT 50 
2515 66 
25Z4 80 
25Z5GT 55 
25Z6 8ó 
3001 
30C15 
30C17 
30018 
30F5 
30FL1 
30FL12 11.80 
30FL14 85 
30LI5 85 
30L17 80 
30P4 11.12 
30P12 80 
301.19 85 
30PL1 75 
30PL13 98 
30PL14 90 
35A5 75 
3b1,6 50 
35W4 85 
35Z3 70 
3bZ4GT 60 
35Z5 50 

All prices in pounds and new pence 
37 40 DAF91 80 EBL31 1120 EL41 80 N108 11.60 
42 50 DAF96 46 EC90 88 EL42 86 
5085 50 00090 1146 ECC81 35 EL84 25 
5006 50 DF33 55 ECC82 80 EL95 86 
50C1030 21.20 DF70 45 ECC83 30 ELL80 81410 
50L6GT 8b DF91 80 ECC84 80 EM80 - 

75 50 DF92 80 E0085 40 EM81 
78 45 DF96 46 ECC88 40 EM84 
80 55 0113-916800 E01121 88 EY51 
85A2 50 01177 86 E01135 1140 EY86 
150132 60 DK32 45 E01142 76 EZ35 
15004 60 DK91 40 ECH81 80 EZ40 
801 60 DK 92 55 F.01183 45 EZ41 
807 50 DK96 50 ECL80 45 EZ80 

80 81311821 15.78 0L66 61.26 ECL82 86 EZ81 
80 866A 76 DL92 85 ECL83 70 GY501 
90 954 60 DL93 40 ECL86 40 (IMO 
80 1625 55 DL94 48 ECLL800 GZ32 

75 
86 4022AR 16.50 DL95 50 618b G7.34 80 

5783 70 DL96 45 EF9 75 111309 2150 
7193 80 03170 46 EF37A 1120 KT36 8100 
7475 50 DY86 38 EF39 50 KT61 81.25 
A61 48 DY87 88 EF41 66 KT66 12.05 
ATP4 45 E88CC 65 EF50 25 KT81 11.75 
ATPS 130 EÁ50 20 EF80 25 K181(706) 
ATP7 60 EABC80 86 EF85 86 11.18 
A112 14.00 EAF42 56 EF86 30 KT88 08.00 
AU5 7b EB91 20 EF89 28 KTW61 21.00 
AZ1 55 EBC33 50 EF91 88 KTZ41 50 
AZ31 55 EBC41 55 EF92 86 31L4 88 
CBL31 11.00 EBC90 85 EF98 76 MLA 40 
CCH35 75 EBF80 40 EF183 80 M8p4 50 
CL33 11.80 EBF83 40 EF184 85 M[714 78 

88 EBF89 80 EL32 50 
43 EBL1 61.00 EL33 6145 00R40 88 
60 EBL21 60 EL34 60 N78 81.50 

CY30 
CY31 
DAC32 
BC109C 
BF898 
BFY50 
BEY 51 
BY100 
BZY88 
CR81-40 
DD003 
GET102 

AD149 50 
AD161 87 
AF115 25 
AF117 25 
A8Y26 26 
BC107 10 
ß0108 10 
20109 10 

60 
86 
40 
40 
40 
50 
50 
27 
29 
80 
40 
48 

003 
024 
PC88 
PC88 
PC97 
PCC84 
PCC89 
PCC189 
PCF80 
PCF82 
PCF84 
PCF86 
PCF801 
PCF802 
PCF805 
PCF806 
PCF808 
PCL82 
PCL83 
PCL84 
PCL85 
PCL86 

88 
40 
60 
60 
60 
40 
50 
65 
30 
85 
80 
60 
60 
50 
80 
70 
86 
35 
65 
45 
40 
96 

PD500 1140 
PENA4 11.00 
PEN B4 11.00 
PEN45 76 
PEN46 40 
PL36 65 
PL81 50 
PL82 45 
PL83 45 
PL84 40 
PL500 80 
PL504 80 

FLOOR 00 
PL509 61.10 
PL802 96 
PX4 12.50 
PX25 89.50 
PY33 88 
PY81 80 
PY82 85 
PY83 38 
PY500 11.00 
PY800 40 
PY801 50 
R2 75 
R19 50 
8130 21.75 
8P4 50 
81,81 80 
8P61 75 
eTV280/80 

110.00 
8U25 81.00 
8172150 75 
T41 11.00 
TDD4 
U10 
U14 
U19 
U25 
1X26 
1778 
0191 
0251 
U301 
11403 

15 
28 
22 
20 
15 
15 
47 
15 
30 

GET882 25 
0J7M 37 
K8100A 20 
MJE520 87 
MJE2955 

11.87 
00JE3055 87 
NKT212 27 
NKT214 16 

NKT223 88 OAZ201 50 
NKT251 24 OAZ207 47 
NKT713 25 OAZ210 32 
0A70 10 OAZ222 45 
0A71 10 OAZ224 45 
0A81 08 OAZ241 22 
01185 12 OAZ242 28 
OA91 07 OAZ246 23 
0A211 80 

0035 50 
0044 17 
0045 18 
0057 60 
0058 80 
0059 86 
0071 12 
0072 20 
0081 20 

UABC80 40 
UAF42 66 
1713041 60 
UBC81 40 
DBF80 40 
UBF89 86 
UCC84 48 
UCC85 40 
UCF80 55 
UC1r42 70 
001181 40 
UCL82 85 
UCL83 60 
UF41 60 
UF89 40 
UL41 65 
UL84 40 
111180 80 
UU6 11.05 
UU7 11.06 
UU8 11.06 
UU9 50 
UY21 50 
UY41 48 
11185 40 
VMP4G 86 
VP4B 01.25 
111105/30 88 
VR150/30 85 
VU111 76 
VU120 11.00 
VU508 18.00 
W81M 68 

0801 61.18 Y63 50 
0081D 20 Z8170 10 
0082 25 Z8178 P on A 
0082D 20 ZTX107 15 
0084 25 ZTX108 18 
00170 25 ZTX300 18 
00171 80 ZTX304 25 
00200 40 ZTX600 16 
OCP71 97 ZTX503 17 
ORP12 50 ZTX531 25 

75 
76 

13.00 
80 
80 
85 
75 
80 
88 
ee 

TRANSISTOR POSTAGE 1p EACH, OVER 10 POST FREE 
Express Postage & Insurance Sp one valve plus Ip 
each additional valve. ORDERS over ES Post free. 6,000 types in stock send for lists, 5p. 

"Renowned for Service" 
BLACKWOOD HALL, WELLFIELD RD., STREATHAM, SW I6 2BS 
Tel. 01-769-019911649. Open to callers Mon -Sat 9 a.m.-5 p.m. Closed Saturday 1.00-2.30 p.m. 
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DEPTH OF OPERATION 
In the original article we showed exactly what we 

found and at what depths. Generally speaking coins 
can be detected at ranges of up to 4 or 5in. but 
this also depends on the size. Large objects can be 
detected at distances up to about a foot but the sensi- 
tivity falls off considerably over that distance. 

Do no expect to become an expert as soon as you 
start to use the Treasure Tracer. The Mark II is 
considerably more stable than the Mark I and there 
will be fewer false signals; even so it takes an appre- 
ciable amount of practice before the small changes 
in the audio frequency are noticed. This point cannot 
be over -emphasised. 

Using the Mark II one person was able to locate 
a 12p coin at 4in. every time, while another, who had 
never tried it before, had difficulty in finding a 50p 
coin at 2in. This illustrates the importance of 
practice. 

The beat note is adjustable for either a rise or fall 
in frequency when a metal object is approached. 
The author prefers a falling note but this is only 
personal preference. It is usually better to work with 
a low frequency audio note-say 100Hz-as a 50Hz 
change at this frequency is very noticeable; at 1kHz 
the same change would not be so obvious. 

FREQUENCY LOCKING 
If the two notes are very close together, the two 

oscillators will lock together. The Mark II is slightly 
better than the Mark I in this respect and reducing 
the value of C6 and C7 will lower this locking fre- 
quency even further but no advantage was found in 
bringing it much lower. The prototype Mark II 
locked at about 20Hz. 

VC1 has considerable range and it has been found 
better to arrange for it to be used at near maximum 
compression, compensating for this by readjusting 
the core of L2. This prevents a change in frequency 
due to the leaves of VC1 moving which they tend to 
do when there is little compression. A possible 
improvement would be to replace VC1 with a 
much lower value-say- around 100pF (compression 
trimmers in this range are available) and to wire 
fixed capacitors in parallel with it to obtain the 
correct value. This will mean that VC1 will have a 
narrower range, but still around the correct fre- 
quency, at the same time as reducing the likelihood 
of instability. 

L2, as we have said, is a long -wave winding of a 
crystal set coil, the only modification being to fit 
a ferrite core (the former is already tapped to take 
this). It is possible, if tedious, to wind one's own coil 
on a 14in. outside diameter former; 350 turns of fine 
wire (39s.w.g. is used by the makers) pile wound 
will give the correct inductance. 

One point must be repeated from the previous 
article. Users of metal locators are not very popular 
with many archaeologists because of the highly 
irresponsible way in which some people use theirs. 
A local archaeological society may be happy to use 
your services under their supervision but others may 
not welcome you. Note that there are heavy penalties 
for using such a device in areas scheduled as being 
of historical interest without permission. 

We regret that issues of Practical Wireless, August 
1971, which described the Mark 1 are not available. 
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MANY people have expressed a mixture of 
interest and scepticism about the 50F (fifty 
Farad) "capacitors" which are contained 

within 13rd of a cubic inch. These are manufactured 
by Gould Ionics in the U.S. and are marketed in the 
U.K. by Lyons Instruments at Hoddesdon. Note: the 
price of these units for one-off is around £25 each and 
the company may well only supply the professional 
user. 

How does your radio shop test those transistor 
radios and televisions? Bet they have an engineer 
prodding about with a multimeter. Of course, know- 
ing exactly where to prod and why is the most 
important part. 

In industry, it would take far too long to do this 
on the end of a fast-moving production line so other 
techniques háve had to be employed. Automated test 
gear is a highly sophisticated subject, but it is becom- 
ing more commonly employed. 

One piece of gear which does this has been intro- 
duced by Honeywell Limited. Designated the "Swift" 
digital tester, it is a portable equipment and is so 
simple to operate that even an unskilled person can 
use it successfully. It can be used for testing digital 
printed circuit boards when they are fully assembled. 
Amazing thing is the speed at which the tests can be 
carried out. The equipment can test at the rate of a 
million tests every second which is just a trifle 
faster than the average service engineer. A p.c.b. 
with some 64 connectors may be plugged in and 
tested and should a fault arise, this is indicated by a 
light which shows at which end connector the 
fault is. 

Cable -Scan is another useful little test gadget 
marketed by Thomas & Betts International Inc. 
located at Cowcross Street, London. Imagine you had 
a bundle of wires to sort out. Which are the signal 
wires, which are earth etc? Well, Cable -Scan will 
tell you. 

A clever idea is that the operator wears a small 
wrist strap which provides a signal. This is then 
cunningly transmitted via the operator's fingers so 
that all he has to do is to touch the wires. A digital 
readout is provided so there is no chance of an 
operator making an error through having to write 
data down-he can see at a glance. Up to 200 signal 
input circuits are catered for which means that the 
operator can tackle a mighty big bunch of wires and 
sort them out without any trouble. 

Before you think of rushing out and buying an 
automated tester and setting up in business as a 
lightning radio and t.v. repair enterprise, the cost of 
the Honeywell Swift equipment is around £900. But it 
is still cheap for large production runs. 
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L En mg The Editor does not necessarily endorse the views expressed by correspondents 

The "colonials" 
I am writing in hope that you 

may like to enlighten "us Col- 
onials" about some of your 
circuits that you print in that 
great little magazine P.W. 

We in Australia cannot obtain 
quite a few components that you 
use, mainly coils and substitute 
transistors. Wouldn't it be pos- 
sible to give information on coils, 
such as diameter, turns, gauge of 
wire, etc. 

There is another favour you 
can do for your readers, don't 
change P.W., it's O.K. as it is.- 
R. C. Shambler, (Australia). 
Editor's Note: 

It would not really be practical 
to give all the information on the 
coils specified in P.W. However 
the majority of the larger adver- 
tisers in this magazine will supply 
components to overseas readers 
and even air mail postage on 
small items such as coils and 
transistors is surprisingly inex- 
pensive. (To Australia the air 
mail postage is often only twice 
that of internal British mail). 

Cassette deck 
I agree with V. C. Watts (Bath) 

"Cassette deck" March '72. I 
have tried many companies in 
search of a deck for a home-made 
system. The only firm I have dis- 
covered who at one time did sell 
decks (made by Philips) has now 
stopped and according to their 
letter did not think they would 
be able to sell them again. Per- 
haps these and other letters may 
stir the component firms into 
action.-A. R. Knight, (Oxford). 

Ebuc oidar 
Leafing through my March 

copy of Practical Wireless I 
chanced upon the article on the 
Cube Radio. On closer inspection, 
I found that the photograph on 
page 998, a general view of the 
completed receiver, was shown as 
a mirror image. The lettering on 
the battery and the position of 
VR1 show this. Is this because 
we have to use a battery provid- 
ing positrons-the mirror- 
images of electrons?-G. L. Man- 
ning, (Middlesex). 

Alice is not a member of our 
Staff-it's all .done by mirrors- 
(Editor). 

Tools for the job 
The purpose of this letter is 

to comment on "Who makes 
What?" In ,Feb. issues's "Letters", 
as it has some bearing on my own 
experience, although with ancil- 
lary tools rather than radio 
parts. 

Last May I got a kit for the 
"PW-12-12 Stereo", which is now, 
after some odd troubles working 
fantastically well. I was deter- 
mined to get the tools for the 
job, which included special 
soldering irons and bits, the 
standard `nipper' type of wire 
cutting pliers, and long nosed 
ordinary pliers, I was also 
determined to get British tools 
which I did; or thought I did. 
My comments hereunder refer 
to the pliers and wire nippers. 

They were both on the modern 
type of display card, the long 
nosed pliers, with nicely red 
painted handles I saw were made 
in England. Quite a number of 
filing marks here and there on 
them, and a scratchless finish 
which looked like chrome plating. 
These nippers had the name in 
large headlines of the English 
company which `made' them as 
I thought. A London firm. Sur- 
prisingly despite the perfect 
finish and insulated grip of the 
`nippers' there was only 10% 
difference in the prices, and I 
thought that British tool makers 
at last were 'With it!' 

When I got home I found that 
these perfect nippers were made 
in Japan, as quite properly 
announced in tiny print, for the 
English firm, and I felt aggrieved. 

So I went to work on my 
Double -12 amplifier, and exactly 
a month later I found that the 
English made pliers had 'isin 
lateral play at the plier points, 
showing either bad workmanship 
or bad material. After nine 
months the Japanese nippers are 
as when bought and when I'm 
sewing on a trouser button, I use 
them in preference to scissors to 
cut the cotton! Clean as a whistle. 

I know this does not refer to 
radio parts, but such an exper- 
ience reflects on all British 
products, and I wonder if this is 
the reason why it is now appar- 
ently expedient not to put the 
country of origin on the product. 
-N. H. Hodgson, (Middlesex). 

CQ thanks 
I should like to thank you for 

printing my problem in your C.Q. 
column. I have . had several 
replies recently, including one 
offer from a Mr. Oldknow in 
Horsley, Woodhouse who is will- 
ing to turn a new pulley wheel 
from scratch on his lathe!-W. 
R. Kennon, (Derbyshire). 

Dreams 
I often dream of being a ship's 

radio operator between the spark - 
gap and the valve era, with big 
brass morse keys, large accumu- 
lator terminals, 4 pin valves and 
coils on tin formers and not 14in. 
The transistor should never have 
been invented. Old and senti- 
mental at 26 years of age! 

Just in case I start a war as 
an inexperienced nut perhaps 
the following details provide my 
defence. My construction know- 
ledge covers from a crystal 
receiver to a 9 valve communica- 
tions receiver. 

Operating experience - 42,000 
miles of travel. 

Operating a.m., s.s.b., c.w. and 
RTTY links plus Australia with 
the armed forces, presently em- 
ployed as GPO Telegraphist. 

Transistors are too small and 
don't leave enough room for any 
serious experiments, I'll still keep 
buying old battery valve sets for 
50p and £1 and re -making them 
until they run out of supply and 
then I'll take up fishing.-W. D. 
Logan, (Hyde, Cheshire). 

Nuvistors 
In "Letters" of March, Mr. K. 

Freeby remarks on the absence 
of information on nuvistors. I 
have a copy of Practical Tele- 
vision dated December 1962 in 
which there is an illustrated 
article by K. Royal entitled 
"Practical Nuvistor Circuits". Mr. 
Freeby may have this magazine 
if he requires it.-N. A. Hodgson, 
(84 Lansbury Drive, Hayes, Mid- 
dlesex). 

We would like to thank Mr. 
Hodgson for his kind offer and 
also to thank Mr. Laurence 
Mason who has kindly sent us 
some gen on nuvistor valves to 
pass on to Mr. Freeby-Editor. 
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MULTI -SPEED MOTOR 
Six speeds are available 500, 850 
and 1,100 r.p.m. and 8,000; 12,000 
B 15,500 r.p.m. shaft io } in. dia- 
meter 230/240v Ite speed may be 
further controlled with the une 
of our Thyrister controller. Very 
powerful and useful motor sise 
approx. 2 in. dia. Ii 5 in. long, 
Price 88p plus 23p pontage and 
Insurance. 

RESETTABLE FUSE 
How long does it take you to renew a 
fuse? Time yourself when next one 
blows. Then reckoning your time at 
£1 per hour see how quickly our 
reeettable fuse (aùto circuit breaker) 
will pay for itself. Price only 81 each or 

Ill per dozen, specify 5, 10 or 15 amp -simply 
fit in place of swilcA. 

MAINS TRANSISTOR POWER 
PACK 

Designed to operate transistor sets and amplifiers. 
Adjustable output 6v., 9v., 12 volts for up to 
500mA (class B working). Takes the place of any 
of the following batteries: PP1, PP3, PP4, PPS, 
PP7, PP9 and others. Kit comprises; mains 
transformer rectifier, smoothing and load resistor, 
condensers and Instructions. Real snip at only 
88p, plus 20p postage. 

MICRO SWITCH 
5 amp. changeover contacts, 9p 
each, 81 doz. 15 amp. Model 
10p each or 2106 doz. 

EXTRACTOR FAN 
Cleans the air at the rate of 
10,000 cubic ft. per hour. 
Suitable for kitchens, bath- 
rooms, factories, changing 
rooms, etc., its so quiet It can 
hardly be heard. Compact, or 
casing with 51" fan blades. 
Kit comprises motor, fan 
blades, sheet steel easing, pull 
switch, mains connector, and 
fixing brackets, 88 plus 36p 
post and ins. 

MAINS MOTOR 
Precision made - ai 
used In record decks 
and tape recorders - 
ideal also for extractor 
fan, blower, heaters, 
etc. New and perfect. 
Snip at 50p. Postage 
15p for first one then 
5p for each one 
ordered. 

THERMOSTAT 
Continuously variable 30'-90'C. Ran sensor 
bulb connected by 33ín. of flexible tubing. 

operation a 15 amp 250 volt switch le 
opened and in addition a 
lunger moves through approx. 

fin. This could be used to open 
valve on ventilator etc. 2150 
plus 238. P. s; ins. 

SA -PIN SWITCHED 
SOCKETS 
An excellent opportunity to 
make that bench die board you 
have needed or to stock up for 
future lobe. This month we offer 
6 Brltieh made (Hloraft) Bake- 
lite flush mounting shuttered 
switch sockets for only 80p plus 
18p poet and insurance. (20 
boxes post free.) 

MAINS OPERATED 
SOLENOIDS 
Model 772 -small but power- 
ful 1" pull-approx size 11' z 
14" x 11' 60p. 
Model 400/1 1" pull. Size 
2}" x 2" x ir 75p. 

Model TT10 15' pull Size 3' z 21' z 21"-21.80 
plus 20p poet and insurance. 

TELESCOPIC 
AERIAL 

for portable, ear radio 
or transmitter. Chrome pla- 

ted-siz sections, extends from 
7} to 47ín. Hole in bottom for 6BA 

screw, 88p. KNUCKLED MODEL FOR 
F.M. 60p. 

3 STAGE PERMEABILITY TUNER 
This Tuner is a precision instru- 
ment made by the famous 'Cyldoa" 
Company for the equally famous 
Radiomobile Car Radio. It le a 
medium wave tuner (but eet of 
longwave cells available, 86p with 
a frequency coverage 1620 KM. 
525 Reis and intended to operate 
with an I.F. value of 470 Kc/s. 
Extremely compact (size only 21+ 

24- One. thick) with reduction gear for fine tuning. 
Snip price this month bop, with circuit of front 
end suitable for car radio or as a general purpose 
tuner for use with Amplifier. Poet free. 

CAPACITOR DISCHARGE CAR IGNITION 
This system which has proved to be amazingly 
efficient. We offer a kit of parts as PW circuit £696 

BECIR0NICI91fTION + 20p. De -luxe model with prepared circuit boards 
2695. When ordering please state whether for 

positive or negative systems. Also available, ready made ignition systems for 
6v vehicles. £6.96 plus 20p. 

RADIO STETHOSCOPE 
Rimiest way to fault fiad -traces signal from aerial 
to speaker -when signal stops you've found the 
fault. Use it on Radio, TV 
amplifier, anything - com- 
plete kit comprises two special 
trane'store and all parts inclu- 
ding probe tube and crystal 
earpiece. 12 -twin etetbo- 
eet instead of earpiece 7bp 
extra -poet and ins. 20p. 

STANDARD WAFER SWITCHES 
Standard size 11 wafer -silver-plated 5 -amp contact 
standard }" spindle 2" long -with locking washer and nut. 

No. of Poles 2 way 3 way 4 way b way 6 way 8 way 9 way 10 way 12 way 

I pole 40p 40p 40p 40p 40p 40p 40p 40p 40p 
2 poles 40p 409 40p 40p 40p 40p 40p 70p 70p 
3 poles 40p 40p 40p 40p 7011 70p 70p 95p 969 
4 poles 40p 40p 40p 70p 70p 70p 70p 1120 6120 
5 poles 40p 49g 70p 70p 96p 96D 96p 81.46 8146 
6 poles 40p 70p 70p 708 96p 96p 96p Ií70 8170 
7 poles 70g 70P 70g 95p 8180 8120 8180 8196 £1.95 
8 poles 70p 70p 70p 86p 11.20 1120 2120 22ß0 2220 
9 poles 70p 70g 95p 99p 1.45 21.46 11.49 8846 2246 

10 poles 70p 709 999 2120 8.46 8146 21.46 8970 8270 
Il poles 70p 96D 96D 8180 2170 81-70 2170 22.96 1295 
12 poles 70g 96p 95p 1110 8170 81.70 81-70 1920 £820 

THIS MONTH'S SNIP 

1 Hour Minute Timer. Made by Smiths complete with 
control knob and calibrated dial. This months special 
bargain at 50p. Useful in the Kitchen, Office and Dark- 
room, etc. 

THYRISTOR LIGHT DIMMER 
For any lamp up to 1kw. Mounted on switch plate to fit 
in place of standard switch. Virtually no radio interference. 
Price ßa60, plue 20p poet and insurance. 

MULLARD AUDIO AMPLIFIER MODULE 

Uses 4 transistors, and has an output of 750mW Into 
ohms speakers. Input suitable for crystal mie. or 
pick-up. 9 volt battery operated. Size 2' long X l}" wide 
x 1" high. SPECIAL SNIP PRICE 80p each. 10 for 26. 

POCKET CIRCUIT 
TESTER 

Test continuity for any low resistance circuit, house 
wiring, car electrics. Tests polarity of diodes and recti- 
fiers. Aim ideal size for conversion to signal elector (circuit supplied), Sop or 
2 for 60p. Post paid. 

i 

PW DIGITAL CLOCK 
As featured in this issue. Send S.A.E. for parts list. 

HONEYWELL PROGRAMMER 
This is a drum type timing device, the 
drum being calibrated in equal divisions 
for ewiteh setting purposes with tripe 
which are infinitely adjustable for position. 
They are also arranged to allow 2 opera- 
tions per switch per rotation. There are 16 
changeover micro switches each of 10 amp 
type operated by the trips thus 15 circuits may 
be changed ver revolution. Drive motor is 
mains operated 6 revs per min. Some of the many 
uses of this timer are Machinery control, Boiler firing, Dispensing and Vending 
machines, Display I ighting animated and signs, Signalling, etc. Price from maker. 
probably over £10 each. Special snip price £6.75 plus 25p post and insurance. 
Don't miss this terrific bargain. 

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 manufacture. 
The parcel contains 5 ICe all new and perfect, first -grade device, definitely not 
sub -standard or seconds. 4 of the ICe are single silicon chip OP amplifiers. 
The 5th ie a monolithic NPN matched pair. Regular price of parcel well over 1.5. 

Full circuit details of the IC's are included and in addition you will receive a 
list of many different IC's available at bargain prices 25p upwards with circuits 
and technical data of each. Complete parcel only 8 poet paid. DON'T MISS 
THIS TERRI! IC BA ROAIN. 

4gtee e 

BATTERY CONDITION TESTER 
Made by Mallory but suitable foe all batteries made by 
Ever Ready and others, most of which are zinc carbon 
types but aleo mercury manganese-nicad-silver oxide 
and alkaline batteries may be tested. The tester puts a 
dummy load on the battery and the meter scale indicates 
the condition depending upon which section the pointer 
rests. The section reads "replacé weak" or "good". The 
tester is complete in its case, size 31" z 61" z 2" with leads 
and prode. Price £1.76 Plue 20p postage. 

Where postage in not stated then orders 
over £6 are post free. Below £5 add 20p. 
Semi -conductors add 5p post. Over £1 post 
free. S.A.E. with enquiries please. 

Thermostat with Probe. Made by the ¡moue 
Rauco Thermostat Co. Covers the range from 
approx. 0°.200°c variable by a control spindle, 
handles currents up to 16 amps. Length of 
capillery and sensor tube approx. 3' 6'. These 
are ideal far ovens and as a general purpose 
thermostat. Price bop each or 10 for £440. 
Small Tuning Condenser as fitted to many Im- 
ported Japanese and Hong Kong radios. 2 gang 
about 200 pF per gang. Size approx. 1" by 1' 
with a }" diameter spindle with dust cover. 
95p each or 10 for 82.86. 
Heat Sink. Small type as used with OC81, sto. 
Price by each or 10 for 451). 
High Voltage Condenser. -265 mid 1500v EMS 
which means that these have a D.C. rating of 
over 4000v. 75p each or 10 for 88ß5. 
126w Starter. For 8' fluorescent tubes. Mazda 1} 
cannister 4 pin base. Price 80p each or 10 for 81.80 
IF Transformers. 465 K.C. double tuned and made 
for transistor circuits. 86p per set of 8. 10 .eta 
for £8.1fí. 
Spectacle Frames (No lenses). With built-in 
hearing aids. The amplifier and battery being 
housed in the arena. Although these are complete 
hearing aids we are selling them purely for the 
sub miniature components they contain. We give 
no guarantee that they are In working order aleo 
these may be second hand. Price 2E50 each. 
Giant Rev Counters. This is an 8' diameter moving 
coil meter with extra long (260°) pointer move- 
ment. 1mA full scale deflection. New and guaran- 
teed perfect. Probably coating anything up to 
£20. Limited number only, our price 8560 each 
plus 40 p poet and insurance. 
Foot Switch. Twin levers each of which operates 
a 10 amp QMB change over switch. Price 90D each. 
91, Gram Unit. On unit plate with 33-45 change 
lever, complete with turntable, price 88.316 each 
plus 20p post and insurance. 
18 War Plug and Socket. 19g Per pair. 10 Palmfor 

8186. 
Programmers. 5 revs. per minute. Made by 
Magnetic Devices Ltd. The contacts may be set 
to trigger anywhere around the shaft, ideal for 
motivated lighting dleplays, sequential awitohing, 
etc. Drive motors are 200.240v 50 Hz. Model A 
has 5 change over contacts. Price 81.60. Model B 
has 11 change over contacte. Price 88. 
Programmers. 6 revs. per minute. Similar to 
previous items but Swiss made and having 8 Sete 
of change over contacts. Motor 200.140v 50 Hz. 
Price 2960 each. 
Black Rest Elements. Copper clad }' tubular 
construction replacements in Tricity and many 
other cookers also suitable It connected In serles 
to beat airing cupboards and for other low 
temperature applications. The following types 
are available. 
900 W Model. 14' long x 1I" wide. Made by 
Backer. Price 78g or 10 for £8.76. 
2200 W Model. W shaped. 14}" long by 9" wide, 
ß6p each or 10 87íg6. 
Radiant Cooker Rings. As fitted to Trietty and 
many other popular cookers. We have two types. 
These are copper clad }' tubular construction. 
Both models having an external diameter of 
61' and the elements have been slightly flattened 
to increase radiation. 
Backer Type 7D1-2000 watts has a metal cover, 
size approx. 3' x If x 14' over the element 
connection.. so in addition to being a replacement 
this could also quickly be made into a boiling 
ring as it only needs mounting on a simple Iron 
frame. This element is rated 205.210v but It L 
perfectly safe on 240v and as these are usually 
edmmeratat controlled the lower voltage rating is 
not all that Important. Price 769 each or 10 
for 2976. 
Backer Model 701 Mk. Ii again 2000 watts rated 
but 230.140v. has no cover over element ends. 
Price 65p each or 10 for 8686. 
Teleltr Cooker Elements. We have quite an 
assortment of these and will describe them In 
future issues -but if in the meantime you are 
needing these then please let we have a sketch, 
we may have the exact one in stock. 
Slide Switch. 2 pole change over panel mounting 
by two 6 BA screws. Size approx. l' x I' rated 
250v lamp, 8p each, 10 for 54g, 100 for 8510, 
500 for 884 
Thermal Trip. Bakelite encased called the "Klixon" 
Current passes through the heater coil and bi- 
metal strip clicks the circuit open should the 
current exceed 3 amps. Quite small and with tag 
and lead connections, ideal for protecting tram - 
formers or motors. Price 25p each or 10 for 28ß5. 
Mains Traoslormer. Primary 240v tapped 220v. 
Secondary 20v } amp. Price 60g. ee: h or 10 for 
85.40. 
Transformer. Primary 230.240v. Secondary 
6.5-0-65 1 amp. With fitted primary screen 
68g each or 10 for £6.86. 
Small Croe. Clips. Suitable for instruments. etc. 
6p. each or 10 for 45P. 

24 -HOUR TIME SWITCH 
Made by Smiths, these are 
AC mains operated, NOT 
CLOCKWORK. Ideal for 
mounting on rack or shelf 
or can be built into box 
with 13A socket. 2 com- 
pletely adjustable time 
periods per 24 hours, 5 amp 

changeover contacts will switch circuit on or off 
during these periods. 2960, poet and ins. 28p, 
Additional time contacts 50g pair. 

J. BULL (ELECTRICAL) LTD. 
(Dept. P.W.), 7 Park Street, Croydon CRO I YD 

Caliers to: 102/3 Tamworth Road, Croydon. 
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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. Telecommunications Techns'. Cerfs. 
Radio Amateurs' Examination 
General Radiocommunications Certificate 
C. & G. Radio Servicing Theory 
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 undci expert tuition. 
Transistor Portable available as separate course. 

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

Accredited by the CACC. Member of the ABCC. 

Please send me the ICS prospectus -free and without obligation. 

(state Subject or Exam) 

NAME 
(BLOCK CAPITAL PLEASE) 

ADDRESS 

AGE OCCUPATION 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
Dept. JA28 Intertext House, Stewarts Road, 
London, S.W.84UJ 

EST. 1891 

WICKS FOR 
BARGAINS 

ELAC 
SPEAKERS 
8N 8" Round 
£3.50. P. 6 P. 25p. 
TW4/16 3" Tweeter 
£1.00. P. & P. 20p. 

Special Offer! 
Grundig GDM312 
Dynamic Micro- 
phones. List £7.35 

OUR PRICE £3. 
P&P30p 

Hi-Fi Stereo 
Headphones 
(Value £500) 
Only £2-25 inc. poet. 

Speaker Cloth 
Best quality. Width 
36'. Under half price at 
55p per yd. Black with 
silver fleck, will blend 
with any room setting. 
End of stock line, yds 
and yds muet go. 
Send S.A.E. for 
other samples. 

Plugs, Sockets 
and Leads. 
Phono plugs; 3p each 
30p per dozen. 
2 pin DIn spkr. plugs 
1Op each. 
3 pin Din plugs. 
15p each 
5 pin Din plugs. 
13e each. 
5 pin Din sockets 
(chassis) 7p each. 
Stereo Jack Sockets 
c/cct. 13p each. 
Phono sockets 
(chassis) 2 way 3p; 3 
way 4p; 4 way Sp. 
6ft. stereo lead 5 pin 
Din to open end. 45p 
Oft. stereo lead 2 
phono to open end. 37p 
12ft. spkr. lead 2 pin 
Din to open end. 40p. 
Piease add P & P 5p. 

100 Mixed 
Resistors 
4 watt 10% all best 
quality (no ex govern- 
ment) 40p. 

Pots 
100K 5100K lins 6 Logs. 
stereo. 35p Inc. post. 
100K DP switch stereo, 
log. 45p inc. post, 
50K single Balance. 
15p inc. post. 

4 B.A. brass nuts 
50 for 25p Inc. post. 

E.A. STEREO AMPLIFIER: 
Ail transistor, 5 watts per channel; In attractive 
teak veneered sleeve. Frequency response 
40-20,000 Hz ±3dB. Controls: On -of volume: 
Bass: Treble: Balance: Selector: Headphone 
Jack. Ceramic or Magnetic PU. Radio and 
Tape Inputs: Tape output and 8 ohm speaker 
output. Fully guaranteed 12 months parts. 
6 months free service. Size 14}"W x 91"D o 44"H 
approx. 
£16 50 inc. post. 

2 WAY SPEAKER SYSTEM: 
Ideal for use with above amplifier. 8" twin cone 
Bass speaker and 3" tweeter, fitted In extremely 
elegant teak veneered cabinet. Size: 16}'H x 
10}"W a 9'0. 8 ohms handle 10 watts. 
£750 each inc. Carr. 

STEREO PACKAGE DEAL 
E.A. Stereo Amplifier with pair of 2 -way 
Speaker Systems (detailed above) plus Garrard 
2025TC with stereo cartridge, teak plinth and 
cover and all leads and plugs. 
ONLY £4400. CARR. PAID. 

GARRARD OFFERS 
Garrard SP25 Mk III (Rec. Price £15 85) 
Our Price £1125 Carr. 50p. 
Garrard SP25 Mk III ready wired in beautiful 
teak plinth with tinted perspex cover. (Fitted 
with 5 -pin DIN plug or phono plugs -state 
choice). (Rec. Price £2319). Our Price £16. 
Carr. 75p. 
Or with choice of fitted cartridges. 
SP25 Mk III/Sonotone 9TAHC (Rec. Price 
£2729) Our Price £18. Carr. 75p. 
SP25 Mk 111/Shure M3DM (Rec. Price £31.02) 
Our Price £20. Carr. 75p. 
SP25 Mk III/Goldring 0800 (Rec. Price £3819) 
Our Price £21. Carr. 75p 
SP25 Mk lil(Shure MISE (Rec. Price £3616) 
Our Price £21. Carr. 6 ins. 75p. 
Note! Garrard SLO5B (Automatic Changer 
version of SP25 Mk III) alternatively supplied - 
please add £3 to above prices. 
Garrard AP78 (Rec. Price £2785) 
Our Price £1985. Carr. 6 Ins. 50p. 
Garrard AP78 ready wired In beautiful teak 
plinth with perspex cover (fitted with 5 pin 
DIN or Phono plugs). Please state choice. 
(Rec. Price £3985). Our Price £25 94 
Carr. 6 Ina. 75p. 

OR WITH CHOICE OF FITTED 
CARTRIDGES. 
Garrard AP78/Shure M3D (Rec. Price £47.26) 
Our Price £2994. Carr. & Ins. 75p. 
Garrard AP78/Shure M5SE (Rec. Price £5282). 
Our Price £3235. Carr. 6 Ins. 75p. 

Garrard AP78/Goldring 0800 (Rec. Price £5282) 
Our Price £3235. Carr. 6 Ins. 72p. 
Garrard 2025TC fitted with stereo/mono 
cartridge. £8.99. Carr. Paid. 

TEAK PLINTH & PERSPEX COVER 
Ready cut to take 2025TC, SP25 III, SL65B 
available at £4.99. Carr. 61ns. 3511. 

STEREO DIAMOND 
CARTRIDGES 
SHURE M3DM £5 00; M44-7 £6.97; M44E £7 50; 
M5SE £9.50; M75EJ £16 00 

SONOTONE 9TAHCD £1.99 
GOLDRING 850 £5.50; 800 £9 00; 800E £1250; 
800 SUPER E £1865. 
P. 6 P. 18p any type. 

SPECIAL PURCHASE! 
GRUNDIG HI-FI TAPE IN LIBRARY 

BOXES 
GL15. 5$" LP 1200 ft. 

(Rec. Price £1.97) 

OUR PRICE £1 25, Post 10p 
(3 or more post tree) 

Guaranteed all brand new best quality goods. 
All enquiries SAE please. 

D. T. WICKS & CO. 49 North Station Rd, 
Colchester, Essex. Tel: (0206) 78807 
CALLERS WELCOME -Monday -Saturday -9 a.m. to 1 p.m., 2.15 p.m. to 
6 p.m., Thursdays, 9 a.m, to 1 p.m. 
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YOU want to listen to Radio 2 but you haven't 
got long waves or v.h.f. on your transistor 
portable. What to do? Just place the Add -a - 

Verter behind your radio and tune in Radio 2 at 
about 480 metres on the dial of your receiver. No 
connections or fiddling about with the innards of your 
squawk box. 

How is it done? By picking up the Radio 2 signal 
on 200kHz (1500 metres) and mixing it with a local 
oscillator 429kHz in the Add -a -Verter thus producing 
a new signal on 629kHz which can be heard on the 
receiver on the medium wave band. 

Cost of the bits and pieces bought new? About £2, 
plus the cost of the plastic box. The average construc- 
tor will be able to find most of the parts in his junk 
box. 

CIRCUITRY 
Nothing very complicated as can be seen in Fig. 1. 

A commonly available 2N2926 n.p.n. silicon transistor 
has a quartz crystal connected between its base and 
collector with the supply voltage being applied via 

@le 
Fig. 1: The simple circuit of the Add -a -Verter. The output coil L2 is 
coupled to the ferrite rod aerial in the receiver, as shown in the heading 

photograph. 

ERIC DOWDESWELL 

L3 which presents a high impedance at the crystal 
frequency. The circuit will still oscillate if the bottom 
end of Cl is connected to the negative line. But more 
later on the operation of the crystal. 

The Radio 2 signal is picked up on the ferrite rod 
aerial Ll and fed to the base of the transistor. The 
signal at the collector now consists of the oscillator 
frequency 429kHz plus and minus 200kHz as well as 
the basic oscillator frequency of 429kHz. However it 
is the sum frequency of 629kHz which interests us, 
since it falls in the m.w. band. 

The output coil L2 is also in the form of a ferrite 
rod aerial and it is the signal from this coil on 
629kHz that is picked up by the ferrite rod aerial in 
the adjacent receiver. 

THE CRYSTAL 
The use of a crystal may seem extravagant and 

unnecessary to some but in fact it costs just 25p and 
its use saves much time fiddling around with coils 
and capacitors trying to hit the right frequency. Its 
stability is also so very much better than an LC com- 
bination. It is worth noting that the crystal oscillated 
immediately the prototype was switched on for the 
first time. The only other adjustment then needed 

The only 'control' on the Add -a -Verter is the on -off switch I 
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was to peak trimmer TC1 for maximum strength of 
the Radio 2 signal. 

This particular type of crystal was originally used 
in equipment that multiplied its basic frequency fifty- 
four times so the crystal is designated as having an 
output frequency of 23.2 MHz which is shown on the 
crystal case as Channel 32. In fact its fundamental 
frequency is 429.630kHz. There is a whole range of 

similar crystals between about 370 and 540kHz. Some 
extremely useful tables showing the relationship 
between channel number, fundamental and output 
frequency can be found in the Radio Data Reference 
Book published by the RSGB. 

To avoid interference with the converted Radio 2 

signal from other stations on the medium wave band 
a search was made for a "quiet" spot at the l.f. end 
of the band but such a rarity disappeared a long time 
ago! The choice of the final frequency is therefore 
something of a compromise. What may seem a rela- 
tively quiet spot on the band in one part of the 
country may be alive with stations in another. How- 
ever the Radio 2 signal appearing at the receiver was 
strong enough (in Surrey) to eliminate any other 
stations that can normally be heard at night on 
629kHz. During the daytime there is no problem 
at all. 

CONSTRUCTION 
First obtain a plastic box, with lid, about 4X3in. 

with a minimum depth inside of about 114in. The 
inside dimensions of the box will determine the size 
of the board on which the Add -a -Verter is built. The 
box used in the prototype was 414 X 3 X 114in. so the 
following description and accompanying diagrams 
are based on this. 

The important factors to be observed, regardless of 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

00 ° 

óo 0 0 0 0 o To TC1 0 0 0 0 

O 0 0 0 0 0 0 0 0 0 0 0 0 

O 0 0 0 0 0 0 0 0 0 
O 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 

A Fig. 2: Layout of the few com- 

flat ponents below the circuit board. 

2N2926 y Fig. 3: Component layout on top of 
the circuit board. Components are 
wired between Veroboard pins inserted 

in the board. 

sw1 
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/ r 
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Board 4"x 234' but see text 

42 pins 

Top view of circuit board, which may be compared with Fig. 3 

the size of the board, are maximum separation 
between Ll and L2 while keeping them parallel and 
horizontal and keeping L3 away from both Ll and L2 
to minimise interaction. 

Cut a piece of plain Veroboard to the size required 
and insert Veroboard pins as shown in Fig. 2. The use 
of copper strip board was considered unnecessary 
and a waste with so few components to be mounted. 
Coils L1 and L2 are part of a m.w./l.w. ferrite rod 
aerial although any similar rod aerial can be used. 

First remove the coils from the rod and then cut 
off two pieces of the rod 214in. long. If space permits 
simply cut the rod in half. The cutting is best done 
by nicking the rod at the appropriate place with the 
sharp edge of a file. Either hold the rod in a vice and 
tap the free end or strike the rod smartly on the 
sharp edge of a table or bench. If the resulting ends 
are a bit rough, don't worry, it won't make any 
difference! 

The connections to the coils Ll and L2 are shown 
in Fig. 4. L2 should have the few turns constituting 
the base winding removed although this is not strictly 
necessary provided the ends of this winding are not 
allowed to short together. If difficulty is experienced 
in identifying the windings connect an ohmmeter to 

Bose winding 
see text 

L1 L2 911Mlinx= 
a b 

Fig. 4: Diagram of the lead -out wires of coils 1.1 and L2. 

the single lead "a" and find the other end of the 
winding "b". The remaining ends will be the base 
winding. 

Put the coils on the ferrite rods and attach the rods 
to the board with loops of thin insulated wire. Drill a 
hole and fix the compression trimmer TC1 to the 
board with the lock nut provided. Place the tags of 
the crystal holder over the appropriate pins on the 
underside of the board and solder, see Fig. 2. These 
pins provide anchoring points for the base and collec- 
tor leads of the transistor on top of the board. 

Coil L3 is the long wave winding of a l.w./m.w. 



coil, freely available, and intended for use in a simple 
"crystal set" circuit. An iron core to suit the coil is 
required and should be bought at the same time as 
the coil since the core is not normally sold as part of 
the coil. In the prototype the red and blue tags of the 
l.w. winding were soldered directly to the appropriate 
pins in the board, Fig. 3, but if height permits mount 
the coil normally by its fixing lugs. Initially the core 
should be screwed in as far as possible. 

Rather than cut off the excess of the coil lead -outs 
it is advisable to use the tinned ends as supplied, 
winding any surplus wire back on to the coil formers. 

Complete the wiring in of the components as 
shown in Figs. 2 and 3 leaving the transistor until 
last. Hold the leads of the transistor in a pair of flat 
nosed pliers while tinning the ends and soldering 
them to their pins. Transistors are pretty tough these 
days but there is no point in tempting Fate! 

Finally, attach the PP3 battery to the board with a 
wire loop as was done with the ferrite rods. The 
negative side of the battery clip goes to the general 
negative line while the positive side goes to the on -off 
switch, mounted on the lid of the box, and back to 
the positive side of the circuit. The current taken by 
the prototype was only 1201ÁA so there was a tempta- 
tion to omit the switch altogether! in this case the 

Photograph of the underneath of the circuit board with connections 
as shown in Fig. 2. 

working life of the battery would be about the same 
as its shelf life. 

Plug in the crystal which should lie flat against the 
board but if necessary fix it to the board with another 
loop of wire. 

SETTING UP 
Put the board into the case where it should lie flat 

on the case of the crystal. No additional fixing was 
thought to be necessary. Connect a milliammeter in 
series with the positive battery lead. If using a multi - 
meter set it to the maximum current range in case 
there are any short circuits! Switch on and if the 
crystal oscillates first time the current will be of the 
order of 1201ÁA. If not the current will be about 
200µA when the core of coil L3 should be unscrewed 
slowly the current dropping to a minimum and rising 
again. As a final check on the crystal, switch the unit 
on and off a few times. Each time the current should 
fall to around 120µA but if not readjust the core until 
it does. To be quite sure, remove the crystal, when 
the current should rise. 

Switch on the portable radio and set the dial to 

* components list 

Ri 4.7Mn ¢w 
Cl 10opF 
C2 loopy 
C3 1O0pF (if required) 
C4 0í1µF 12VW 
TC1 250pF compression trimmer 
Tri 2N2926 (orange, yellow or green coding) 
L1/L2 part of ferrite rod aerial 

(Type MW/LW/5FR Denco) 
L3 part of l,w./m.w. coil, with core 

(Type PRX1 Henrys) 
Xf crystal type FT241A, approx. 429kHz 

("Channel 32-23.2MC", Henrys) and holder 

Miscellaneous 
Miniature onjofi switch, PP3 9V battery and clips. 
Veroboard 015in matrix or plain paxolin, 4 x 24. in 

(see text). Plastic box. 

around 480 metres on the medium wave band. Stand 
the Add -a -Verter close behind the radio so that the 

output coil is close to the ferrite rod aerial in the set 
and parallel to it. There is a fair chance that Radio 2 

will now be audible but if not tune around 480m. on 
the set at the same time adjusting trimmer TC1 in 
the Add -a -Verter until Radio 2 is heard. Adjust the 
trimmer for maximum volume. To check, move the 
Add -a -Verter away from the set when the Radio 2 

signal should disappear. For portability the Add -a - 

Verter can be attached to the radio with a couple of 
rubber bands. 

Should the m.w. receiver not have ferrite rod aerial 
the Add -a -Verter can still be used by adding capacitor 
C3 from Trl to a terminal on the box and joining the 
terminal to the aerial socket on the receiver. 

NOTES 
Do not use a metal box since operation of the 

Add -a -Verter depends upon the coupling between 
coil L2 and the ferrite rod aerial in the receiver. A 
metal box will act as a screen preventing reception 
of Radio 2. A metal box is only permissible if L2 is 
mounted outside and at least 12in. clear of the metal 
box, but this is rather getting away from the original 
idea of the Add -a -Verter. 

Don't forget that ferrite rod aerials are highly 
directional and that the set and Add -a -Verter must be 
orientated for maximum signal strength of Radio 2. 

Switch off the Add -a -Verter when normal reception 
is required on the medium waves as otherwise inter- 
fering beat notes will be heard on stations. 

Transistors type 2N2926 with orange, yellow and 
green coding were all tried and found satisfactory 
but difficulty may be experienced if the lower gain 
types, brown or red, are used. 

BACK NUMBERS 
We regret that the back numbers department of P.W. has 

now closed and consequently we are unable to supply these 

Requests for specific back issues can usually be included 

in our 'CQ' section; there is no charge for this but it is a 

service between readers and P.W. are unable to meet any 

of these requests. 
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our 
digital clock iG EacEw 

NOTE:-ln the Components List in Part 1 of the 24 Hour 
Digital Clock the reference number of the monolithic voltage 
regulator should have been shown as MVRSV and not 
MRV5V. The resistor marked R3 in Fig. 1 should have been 
shown as R4. 

CONSTRUCTION 
Construction commences with the assembly of 

four decade counter boards for the display module. 
First of all four holes should be drilled at the 
extreme corners of the boards in order to take the 
6BA studding with which the display module is 
finally assembled, plus another below the edge 
connector, Fig. 7. 

To SW1/W D.C.1 (Decade counter board 1) D.C. 2 

...---"-Units minutes 

o 
o 

o 

O 

Tens minutes 

PART 2 

Each board has the component values and loca- 
tions clearly marked together with the relevant nota- 
tion for the edge connections. The resistor marked 
Rl on each of the P.C. boards corresponds to the Rl's 
on the circuit diagram and has a value of 16k11 for 
the recommended tube. Tinned copper wire should 
be used for all the links shown on the boards. The 
two types of integrated circuits should now be 
mounted on the boards paying especial attention 
that the indentations on the i.c.'s align with the 
marks on the P.C. board. 

D.C. 3 
Units hours 

LINK 
O O , A O/P -- -e O 0 D O/P ~"t'- 0 CLOCK 

O i .. . INPUT 7490 .- .... .". ZERO RESET 
:--...............1:;:e........".._ ; OO/P XT DECA 

.._+vNE« 
-. r NININE RESET O 

`'I 
B 0RO 

UND 

000/P 0000 LINK `_ _ I LINK 
O ....BHT+ rte- R1 O o 

O o DEC. POINT RIGHT 
0 DEC. POINT LEFT 

To power 
e tagstrip (D) 

11..., 

To countdown 
module (M 3) 

O 

OrNO LINKy 

7441 

D.C.4 
Tens hours 

Numicator 
tube 

c-1 

2 
o 

6; 
, , 

¡ d6 
711 

00 
3 R L 

o 
To countdown 
module (M1) 

FRONT 

The numicator tube is 
now mounted with its 
leads straddling the board 
and viewing direction to 
the front. The pin con- 
nections for the tube are 
shown in Fig. 3 and the 
positions for these connec- 
tions are clearly shown 
on the board itself. 

All four boards are 
assembled in exactly the 
same way. Three of the 
four boards must now be 
slightly modified as shown 
in Fig. 6 (boards 2, 3 and 
4). This modification is 
made to separate the two 
zero reset connections in 
order to be able to modify 
the counting sequence as 
described in the circuit 
operation. 

The boards are now 
assembled on the studding 
as shown in Fig. 7 and 
spaced using extra 6BA 

Fig. 7. Assembly and interconnect- 
ing wiring of the display module 
comprising the four decade counter 

boards. 
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Foil cleared around fixing holes for 
brackets securing board to chassis 

A Fig. 8. Constructional details and wiring ofthe countdown board. Care must be taken to ensure 
that the copper strips are cleared from around the two fixing down brackets. 

y Fig. 9. Layout of the power supply components and two reset switches on the back panel. The 
voltage regulator must be bolted directly on the back panel which acts as a heat sink. 

To light emitting diode 

To countdown module (F7) 

SW1 SW2 
Press to Press to 
set hours set minutes 

T1 
Mains 

transformer 

To DCt 
(clock) 

A.C. mains 

To countdown 
module 

Power tastrlp 
C D A 

D2 O ü- 

Twisted flex 

To D.C.1 
(H.T.+) 

nuts. Mounting feet are 
fitted to the P.C. boards- 
these can be seen in the 
photographs. 

The interconnections at 
the rear of the boards are 
now made as shown in 
Fig. 7. Connections may 
be made with tinned 
copper wire through the 
holes in the edge con- 
nectors. Flying leads are 
connected for the input, 
+5V, chassis, and h.t. 
voltage. This completes 
the display module. 

The countdown board is 
now assembled on a piece 
of ó lin. matrix strip - 
board 334in. long by 114in. 
wide. The layout is exactly 
as shown in the circuit 
diagram, the only cuts to 
be made to the board are 
two complete lines along 
the length of the board 
between the rows of i.c. 
pins, Fig. 8. 

All the chassis connec- 
tions of the i.c.'s are com- 
moned as are the 5V pins 
and flying leads added for 
connection to the power 
supply. Flying leads are 
also connected for the in- 
put, output and setting 
switches. This completes 
the countdown module. 

The main chassis on 
which the power supply 
and other modules are 
mounted is simply an 
aluminium panel (18 
s.w.g.) with an L cross 
section. The rear panel 
carries the setting 
switches and power supply 
while other modules are 
bolted to the base. The 
transformer is bolted to 
the rear panel as is the 
monolithic voltage regu- 
lator which uses the rear 
panel as its heat sink, 
Fig. 9. 

The two large capaci- 
tors are also fixed to the 
rear panel with vertical 
fixing clips. The remaining 
power supply components 
may be soldered to the 
tags of the components 
already mentioned and the 
four outlets taken to a 
tag panel to permit easy 
connection to the other 
two modules. 

The countdown board 
and display module are 
now bolted on to the 
basic chassis using angle 
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Cut out to suit 
escutcheon plate 

4»x17/8« 

ESCUTCHEON 
PLATE 

144 flange 

1/n 

Self -tapping countersunk screws 

>~ 

"80 flange 

z 

Material:16s.w.g. aluminium 

1/4 'fl ange 

BACK PLATE 

'es 

Back plate fitted 
to base plate with 
6BA nuts and bolts 

Dimensions and drilling details for the case and chassis which can be obtained as a kit. Note that the flanges 
on the base plate are uppermost. The backplate is tin. shorter than the front plate thus leaving a slot along 
the back to provide essential ventilation. The metalwork shown in the various photographs of the Digital 

Clock was that used by the author in the prototype. 

brackets and all the flying leads connected to the 
power supply and setting switches on the rear panel. 

SETTING UP 
The initial setting of the clock to a particular time 

is carried out as follows: 
SW1 is depressed to allow the clock to run at 
PRESENT SETTING SYSTEM 

SW1 

Press to set A\) 
hours 

Display 
module 

input 

1500 times normal speed and released at a displayed 
time at least half an hour before the required set- 
ting. SW2 is now depressed which allows the clock 
to run at a speed 30 times greater than normal. 
The button is released at the desired time setting. 
The clock will now run to an accuracy determined 
only by the accuracy at which the mains frequency 
is maintained. Resetting after a power cut or acci- 

dental disconnection may 
be carried out as described 
above. 

In some cases and with 
some types of switches, 
contact bounce can cause 
overshoot on the initial 
setting. It is possible to 
use extra integrated cir- 
cuits together with change- 
over switches to provide 
electrical rather than 
mechanical control of the 
initial setting. However, 
due to the fact that the 
clock will only infre- 
quently need setting, the 
extra circuit complexity 
and expense was not con- 
sidered justified. A circuit 

e to overcome contact 
bounce is shown in Fig. 
10. 

SW2 

25Hz output B 
from IC1 

NEW SETTING SYSTEM 

SW1 

Press 
to set 
hours 

25Hz output 
from IC1 

C 

Each gate Do Is 1/47400 I.C. 
3 7400 I.C's are required Fig. 10. 

Press to set A 
minutes r- 

1/2Hz output 
from IC3 

SW2 

Press 
to set 17". 

minutes 

C B 

Output 
from 1C4 

1/2Hz output 
from IC3 

C 

Output from IC4 
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IN NEXTMONTNS 

e,te0 
PLgyF 

12W 

Judging by the feedback we get from readers, there are 
plenty of you who want details of a decent quality record 
player without the frills and expense of stereo: If you are one 
of these the Estelle Is just for you. The quality is excellent 
with low distortion, full range tone controls and with a 
potential output of 12W r.m.s. Carefully thought-ovt design 
and construct ton add to the attractions of this project. 

Last June we published s short 
article on the PW Electronic 
Ignition System, little realising 
the tremendous Interest it 
would arouse. Thousands of 
these units have been built but 
many readers wrote in saying 
"I've got all the parts-what 
do I do next?" This follow-up 
article gives the answer to this 
question giving full circuit 
and constructional details. 

pw SYSTEM e 
ÇTRoN` 

0 

A straightforward amplifier using four 
transistors with an output of about 200mW 
-just the job for trouble -shooting or for 

C'EST 

Here's a good, simple, but handy 

a few hours to complete. 
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COMPILED FOR PRACTICAL WIRELESS BY D.A. LONGLAND, B.Sc., C. Eng., M.I. E.R.E. (ELECTROVALUE) 

THIS SUPPLEMENT has been designed to pre- 
sent data to readers in a basic way. The technical 
details, parameters and capabilities of the more 
common types are given. The tables are broken 
down into categories by usage to simplify 
selection but of course many transistors could 
be included in several different headings. This 
has not been done as it would necessitate a con- 
siderable degree of duplication. 

Transistors are used for many purposes, most 
of which may be reduced into the broad classifi- 
cation of increasing the power or level of a 
signal. This is effected by introducing the signal 
into the base -emitter (or gate -source circuit if a 
field effect transistor, f.e.t.) and thus causing an 
amplified variation of the signal in the collector - 
emitter circuit (or source drain circuit if an f.e.t.). 

The important characteristics required of a 
transistor are determined by its application, that 
is, whether used for,amplification of small a.c. 
or d.c. signals, for switching current or power 
amplification. Other characteristics may be 
important when a transistor is used near one of 
its limits, for example, high frequency, low 
noise, saturation, high power, very low current, 
or fast switching times. 

Transistor characteristics 
An ideal transistor will have a high transition 

frequency (fT) and low feedback capacitance 
(for good high frequency response), stable char- 
acteristics, low noise level, low saturation 
voltage, fast rise and fall times (for low loss 
switching characteristics), high thermal con- 
ductivity (for high power handling capacity), 
low leakage (for ability to operate at very low 
currents), high gain (to reduce the number of 
stages for a given requirement) and low tem- 
perature effects (to reduce dependence on 
operating temperature and power dissipation). 

It would be rare to find many extreme char- 
acteristics in one transistor for the technology 
used in producing an extreme in one character- 
istic may be incompatible with that used in 
producing an extreme in another. Hence, if a 
small signal, high frequency amplifier transistor 
were chosen it would have a medium gain at low 
currents, low feedback capacitance and high fT, 
therefore it would be made on a small semi- 
conductor chip. One would not therefore expect 
the same transistor to handle a high voltage, 
high power, or have a low saturation voltage at 
high current. This illustrates the need for com- 



promise and in turn accounts for the large 
number of transistors available, many having 
their own individual collections of character- 
istics suited to particular applications. 

In choosing a transistor, one has to start by 
determining the category in which the major 
characteristics fall, e.g. r.f. or a.f. amplification, 
switching, low or high power, high or low volt- 
age, PNP or NPN. After choosing a range 
of transistors, the secondary characteristics 
may then be chosen. 
1. In high frequency application, having chosen 
one with an fT considerably higher than the 
operating frequency (if possible) and having a 
low feedback capacitance one would then seek 
a type having suitable voltage rating, power, 
dissipation, current or power gain, and if for 
switching, rise and fall time and saturation 
voltage. 
2. For low frequency application, the fT is 
relatively unimportant though with a high gain 
transistor, a transition frequency rather higher 
than the product of the current gain and highest 
frequency of operation should be sought: thus 
an amplifier using a transistor with an fT of 
1 MHz and a current gain of 100 would be expected 
to fall in frequency response at 10kHz. A suitable 
voltage and power rating would then be chosen, 
keeping in mind any extremely low current or 
low saturation voltage characteristic required: 
thus an amplifier to operate at 1mA should have 
a collector -base leakage current rather less than 
1mA divided by the desired maximum current 
gain of the transistor in order that the transistor 
will not saturate. A high gain transistor will give 
a higher input resistance than a low gain type, 
thus the high gain type would take less to drive 
power, but may cause a limitation in the fre- 
quency response. 
3. For switching application it is desirable that 
the transistor conduct heavily with little voltage 
drop (i.e. low saturation voltage) when driven. 
For high speed switching the response time (i.e. 
rise, fall and storage) is important since the 
power dissipated in a slow transistor will be 
relatively high and may limit the power or 
frequency to be switched. 
4. Other characteristics of a particular nature 

may be sought, e.g. a given outline for incorpora- 
tion into existing equipment, or ease of heat 
sinking (to reduce temperature rise if high power 
is to be dissipated), or high reverse base voltage 
for certain switching purposes, etc., etc. All must 
be considered in the design of equipment and in 
the selection of a suitable or substitute transistor. 

The following tables are designed to assist in 
selection and substitution-it will be found that 
perhaps many transistors will serve one par- 
ticular and non -demanding application whereas 
for another application only one or two will be 
found suitable. One factor to be considered is 
cost as it will be observed that a transistor which 
incorporates several special or extreme char- 
acteristics can be expensive. Good, common 
transistors which are relatively cheap and which 
will fulfil many needs are indicated by a dagger. 

Dissipation in power transistors 
Under the High Current Audio headings, the 

power dissipation is given in terms of thermal 
conductivity between junction and case in 
mW/`C. There is some difficulty in expressing 
dissipation concisely as manufacturers are 
inclined to give dissipation ratings at different 
temperatures. It is felt that the thermal con- 
ductivity gives a more useful guide in the com- 
parison between transistors. 

In order to calculate the dissipation at a par- 
ticular case temperature one must multiply the 
excess of maximum junction temperature above 
case temperature by the thermal conductivity. 
In some cases the manufacturer does not declare 
the dissipation at 25°C, therefore one should not 
assume that it would be safe to dissipate the 
maximum power as calculated above at 25°C 
case temperature. One may assume it safe to 
operate at a case temperature midway between 
25°C and maximum junction temperature, this 
covering most practical requirements. 

As a general guide, the maximum junction 
temperatures (which should not be exceeded 
by 20°C) are: Germanium (metal case) 90°C: 
Silicon (metal case) 200°C; Silicon (plastic case) 
150°C for types 2N-, MJE-, TIP- and 125°C for 
types BD-. 

Abbreviations 
t 
t 
max 
min 
Cob 

f 

fT 

hFE 
hfe 

Inexpensive types 
Typical. 
Maximum. 
Minimum. 
Maximum common -base output capac- 
itance. 
fhfb, Frequency at which the common - 
base current is reduced by 3dB. 
Frequency at which the common - 
emitter current gain is unity. 
Large signal current gain. 
Small signal current gain. 

lb 
lc 
Icbo 

NF 
PG 
Vcbo 

Base current. 
Collector current. 
Collector -base current with emitter 
open -circuit. 
Noise factor. 
Power gain. 
Collector -base voltage with emitter 
open -circuit. 

Vice Collector -emitter voltage. 
Vice(sat) Collector -emitter voltage for saturated 

(fully conducting) operation. 
Veb Base -emitter reverse voltage. 
* Under Ic/lb. These refer to lc with the 

collector and base shorted. 



R.F. Applications, PNP 

Type Vebo 
max 

Vole 
max 

V.b 
max 

lc 
mA 
max 

Ptot 
max 

hFE lc 
'h,. mA 

(à! 

Icbo 
AA 

Vote Ic/lb 
(sat) mA 

(a: 

fT 
MHz 

Cob 
pF 

NF 
dB 

max 

PG MHz 
dB 

@ 

Base 

NKT613F 40 40 1 10 80 40 min 1 75t 2 14 100 TO7 
AF114 20 20 10 60 130t 1 75t 2.5 12.5 100 TO7 
AF115 20 20 10 60 9301 1 75t 10 ' 100 TO7 
AF116 20 20 10 60 130t 1 75t 19 10.7 TO7 
AF117 20 20 10 60 `1301 1 75t 40 0.45 T07 
AF118 70 70 1 30 375 180t 1 175 2.3 TO7 
AF124 20 20 10 60 1301 1 75t 2.5 12.5 100 TO72b 
AF125 20 20 10 60 130t 1 75t 10 100 TO72b 
AF126 20 20 10 60 130t 1 75t 19 10.7 T072b 
AF127t 20 20 10 60 '1301 1 75t 40 0.45 TO72b 
AF139 20 15 0.3 10 60 50t 1 500t 10 800 TO72a 
AF201 25 0.3 10 225 50t 1 1 TO72b 
AF239t 20 15 0.3 10 60 50t 1 700 14 800 TO72a 
0C44 15 12 10 75 40-225 2 7.5f TO1,R09 
0C45 15 12 10 75 25-125 2 9f T01,R09 

Low Noise, PNP 

Type Veto 
max 

Vs. 
max 

V.b 
max 

is 
mA 
max 

Ptot 
max 

hFE le 
*No mA 

(a; 

lobo 
µA 

Vo9 le/lb 
(sat) mA 

@ 

fT 
MHz 

Cob 
pF 

NF 
dB 

Max 

PG MHz 
dB 

@ 

Base 

AC107 15 15 5 10 80 60t 0.3 13 0.3f 14 5 T01, R09 
AC126 32 12 10 100 220 130-300 2 10 2.3 10 TO1 
AC151Rt 32 24 10 200 150 80t 2 100 1.5 27 TO1 

Small Signal Audio, PNP 

Type Vcbo 
max 

Ve. 
max 

Vol) 
max 

1c 
mA 
max 

Ptot 
max 

hFE lc 
*ht. mA 

@ 

lobo 
uA 

Ve. Ic/lb 
(sat) mA 

@, 

fT 
MHz 

Cob 
pF 

NF 
dB 
max 

PG MHz 
dB 

@ 

Base 

NKT213 32 32 10 250 200 50-130 1 10 0.2 25/2.5 0.9f 60 TOI 
NKT214t 32 32 10 250 200 '30-75 1 10 01 25/2.5 0.9f 60 10 TOI 
NKT274t 15 15 5 250 200 '85-250 1 10 1 15 TOI 
NKT275 15 15 5 250 200 '30-90 1 10 1 10 TOI 
0071 30 20 10 10 125 30-75 3 13 0-3f 16 T01, R09 

Medium Current Audio, Small Output Types, PNP 

Type Volt* 
max 

Ve. 
max 

V.b 
max 

Ic 
mA 
max 

Ptot 
max 

hFE le 
*No mA 

(a; 

Icbo 
AA 

Vco le/lb 
(sat) mA 

g 
fir 

MHz 
Cob 
pF 

NF 
dB 

max 

PG MHz 
dB 

Base 

AC128t 32 16 10 1000 220 40-110 300 10 1.5 100 TO1 
AC142H 50 30 10 1200 220 40-110 400 14 1.2 TOI 
AC142HK 50 30 10 1200 860 40-110 400 14 1.2 X9a 
AC153 32 18 10 2000 220 50-250 300 200 1.5 TO1 
AC153Kt 32 18 10 2000 1000 50-250 300 200 1.5 X9a 
NKT211t 32 30 10 1000 200 20-150 300 10 0.5 300130 0.9f 60 TOI 
NKT212 32 32 10 500 200 50-150 50 10 0-15 25/2.5 0.9f TO1 
NKT217 60 40 10 500 200 50-150 25 10 0.5 300/6 0.9f 60 TOI 
NKT271 15 15 5 500 200 50-250 50 10 1f TO1 
0072 32 32 10 250 125 30-90 80 15 0.25 125/12.5 1 T01, R08 
0081 32 32 10 500 240 50-250 50 10 1f TOI 
0083 32 20 3 500 220 50-280 50 100 0-5 300/9 0.85 TOI 
OC84t 32 20 10 500 220 60-200 50 100 0.5 300/9 0.85 TO1 

tü 



GERMANIUM TRANSISTORS CONTINUED 

Medium Current Audio, Small Output Types, NPN 

Type Vern 
max 

Vice 
max 

Vela 
max 

1c 
mA 
max 

Ptot 
max 

hFE lc 
*hte mA 

@ 

lcbo 
MA 

Vice le/lb 
(sat) mA 

@ 

fT 
MHz 

Cob 
pF 

NF 
dB 

max 

PG MHz 
dB 

@ 

Base 

AC127t 32 32 10 500 200 25-143 500 10 1 500/50 1-5 TO1 

A C141H 50 25 10 1200 220 40-110 400 14 0.55 400* 3 T01 
AC141HK - 50 25 10 1200 860 40-110 400 14 0.55 400* 3 X9a 

AC176 32 20 5 300 220 52-180 500 100 0.6 500/10 1 TO1 
AC176Kt 32 20 5 300 1000 52-180 500 100 0.6 500/10 1 X9a 
NKT713 30 30 15 500 150 50-150 50 15 0.15 50/5 1f TO1 

NKT773 15 15 5 300 150 50-150 50 15 TO1 

High Current Audio, Power Output Types, PNP 

Type Vebo 
max 

Vcè 
max 

Vela 
max 

Ic 
max 

Pto 
max 

hFE lc 
*hte mA 

@ 

lebo 
MA 

Vice lc/ Ib 
(sat) mA 

@ 

fr 
MHz 

Cob 
pF 

NF 
dB 

max 

PG MHz 
dB 

@ 

Base 

AD140 55 10 3A 666 30-100 1000 100 TO3 
AD142 80 50 10 10A 666 30-170 1000 5000 0.3 5000/250 0.45 103 
A D149t 50 30 20 3.5 A 500 30-100 1000 350 0.5 103 
AD162t 32 20 10 1A 222 80-320 500 40 1 MD17c 
A L102 130 60 2 BA 666 40-250 1000 1000 0.5 5000/250 4 TO3 
N KT403t 80 32 40 10A 770 50-150 1000 150 0.42 1000/100 0.35 TO3 
NKT405 60 32 20 5A 770 100-200 1000 150 0.42 1000/100 0.35 TO3 
0C25 40 40 10 4A 500 15-80 1000 100 TO3 
0C28 80 60 40 8A 666 20-55 1000 100 1.6 6000* 0.25f TO3 
0C29t 60 48 20 8A 666 45-130 1000 100 1.6 6000* 0.25f TO3 
0C35 60 48 20 8A 666 25-75 1000 100 1.4 6000* 0.25f TO3 
0C36 80 60 40 8A 666 30-110 1000 100 1.6 6000" 0.25f TO3 
2N2147 75 50 1-5 5A 666 100 min 1000 1000 0.6 5000/250 3 TO3 

High Current Audio, Power Output Types, NPN 

A D161 32 20 10 1A 222 80-320 500 50 1 MD17c 

See note on power dissipation 

Medium Current Switching, PNP 

Type Vcbo 
max 

Vice 
max 

Veo 
max 

lc 
mA 
max 

Ptot 
max 

hFE le 
"hie mA 

@ 

Icbo 
MA 

Vee le/lb 
(sat) mA 

@ 

fT 
MHz 

Cob 
pF 

NF 
dB 
max 

PG MHz 
dB 

@ 

Base 

ACY17 70 32 12 500 260 50-150 300 10 0.3 300/15 1 TO5 
ACY18 50 30 12 500 260 40-120 300 10 0.3 300/15 1 TO5 
ACY19 50 30 12 500 260 80-250 300 10 0.3 300/15 1.5 TO5 
ACY20 40 20 12 500 260 50-145 50 10 0-2 5011.3 1 TO5 
ACY21 40 20 12 500 260 90-250 50 10 0.2 50/1.3 1 TO5 
ACY22 20 15 12 500 260 30-300 300 10 0.3 300/15 0.8 TO5 
ACY39 110 40 12 500 260 50-150 300 10 0.3 300/15 1 TO5 
2N1303 30 25 25 200 150 20 min 10 6 0.2 10/0.5 5 20 105 
2N1305t 30 20 25 200 150 40-200 10 6 0.2 10/0.25 10 20 TO5 
2N1307 30 15 25 200 150 60-300 10 6 0.2 10/0.17 15 20 T05 
2N1309 30 15 25 200 150 80 min 10 6 0.2 10/0.13 20 20 TO5 
ASY26 30 15 20 300 150 30-80 20 7 0.25 50/2 8 15 TO5 
ASY27 25 15 20 300 150 50-150 20 7 0.25 50/1.55 14 16 105 

Medium Current Switching, NPN 

Type Veto 
max 

Vice 
max 

Veb 
max 

le 
mA 
max 

Ptot 
max 

hFE Ic 
"hic mA 

@ 

Iebo 
MA 

Ves Ie/lb 
(sat) mA 

@ 

fT 
MHz 

Cob 
pF 

NF 
dB 
max 

PG MHz 
dB 

@ 

Base 

ASY28 30 15 20 200 150 30-80 20 35 0.25 50/2 14 16 TO5 
ASY29 25 15 20 200 150 50-150 20 35 0.25 50/1.25 20 16 TO5 
2N1302 25 25 25 200 150 20 min. 10 6 0.2 10/0.5 10 20 TO5 
2N1304í 25 20 25 200 150 40-200 10 6 0.2 10/0.25 15 20 TO5 
2N1306 25 15 25 200 150 60-300 10 6 0.2 10/0.17 20 20 TO5 
2N1308 25 15 25 200 150 80 min. 10 6 0.2 10/0-13 30 20 105 
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GERMANIUM/SILICON TRANSISTORS 

High Current Switching, PNP 

Type Vebo i Vice 
max! max 

Veb 
max 

lc 
max 

Ptot hFE 
I 

Iebo 
max . *he, mA AA 

(I1 

Vice le/lb 
(sat) mA 

7, 

i fr 
MHz 

Cob 
pF 

NF 
dB 
max 

i PG MHz 
dB 

Base 

AU111 320 I 2 10A 15-80 160001 0.5 5000/250 2 TO3 

The term switching above does not imply any discontinuity in the characteristics. Such transis- 
tors may be used as amplifiers, as may amplifier transistors be used for switching duty if their 
characteristics are suitable. 

SILICON TRANSISTORS 

R.F. Applications, NPN 

Type Vebo 
max 

Vice 
max 

Veb 
max 

le 
mA 
max 

Ptot 
max 

hFE lc 
*hfe mA 

(a 

Icbo 
µA 

Vice le/tb 
(sat) mA 

e 

fT 
MHz 

Cob 
pF 

NF 
dB 

max 

PG MHz 
dB 

(ò 

Base 

BF115 50 30 5 30 145 1001 3 230t 4 T072b 
BF167 40 30 4 25 130 50t 4 350t 3-5 TO72b 
BF173t 40 25 4 25 260 87t 7 5501 T072b 
BF194t 30 20 5 30 220 1151 1 260t 4 MM10b 
BF195 30 20 5 30 220 671 1 2001 4 MM10b 
BF254t 30 20 5 30 220 1151 1 260t 4 1092z 6 F25 30 20 5 30 220 67t 1 200t 4 T092z 
BFY90 30 15 2.5 50 200 60t 2 1000 1.8 5 22t 500 TO72a 
2N3663 30 12 3 25 200 75t 8 0.5 12501 1.7 6.5 15 200 TO98 
2N4292í 30 15 3 500 200 20 min 3 0.5 5701 2.2 6 29t 100 U29 

Small Signal Audio, PNP 

Type Vebo 
max 

Vice 
I 

Veb 
maxi max 

lc 
mA 
max 

I Ptot 
1 max 

hFE le 
*h1e mA 

rq, 

lobo 
, A 

Vice le/lb 
(sat) mA 

(a 

fT 
MHz 

Cob 
pF 

NF 
dB 

max 

PG MHz 
dB 

@ 

Base 

BC157t 50 45 6 100 220 *125-250 2 0.05 0-21 100/5 130t MM10a 
BC158 30 20 5 100 220 *125-500 2 0.1 0.21 100/5 130t MM10a 
BC177t 45 45 5 100 300 *125-260 2 0.05 0.2t 100/5 1301 4 1018 
BC178 20 20 5 100 300 '125-500 2 0.1 0.2t i 100/5 130t 4 1018 
BC188 40 25 5 100 300 40 min 2 60 5 1018 
BC212L 60 50 5 100 360 60-300 2 0.015 0.2 10/0.5 200 10 1092a 
BC213L 45 30 5 100 360 80-400 2 0.015 0-2 10/0.5 200 10 T092a 
BC257t 50 45 5 100 220 *125-260 2 0.1 0-5 100/5 130t 6 TO92a 
BC258 30 25 5 100 220 *125-500 2 0.1 0-5 100/5 130t 6 1092a 
BCY70 50 40 5 200 350 50 min. 10 0.01 0.25 10/1 250 1018 
BCY72 25 25 5 200 350 50 min. 10 0.1 0.25 10/1 200 TO18 
ZTX500 25 25 5 500 300 50-300 10 0.2 0.35 50/5 150 6 X59 
ZTX501 35 35 5 500 300 50-300 10 0.2 0-25 50/5 150 6 X59 
ZTX502 35 35 5 500 300 100-300 10 0-2 0.25 50/5 150 6 X59 
ZTX503 45 45 5 500 300 50-300 10 0.2 0-35 50/5 150 6 X59 
ZTX504 70 70 5 500 300 50-300 10 0.2 0.35 50/5 150 6 X59 
ZTX530 30 30 5 500 250 100-400 0.1 0.2 0.7 10/0.5 30 8 X59 
ZTX531 45 45 5 500 250 40-120 0.01 0.2 0.7 10/0.5 30 8 X59 
2N3906 40 40 5 200 310 100-300 10 0.05 0.25 10/1 250 4.5 T092b 
2N4126 25 25 4 200 310 120-360 2 0.05 0.4 50/5 1250 4.5 TO92b 
2N4059 30 30 6 30 250 45-660 1 0.7 10/0.5 TO92a 
2N4060 30 30 6 30 250 45-165 1 0-7 10/0.5 TO92a 
2N4061 30 30 6 30 250 90-330 1 0-7 10/0.5 TO92a 
2N4062 30 30 6 30 250 180-660 1 0-7 10/0.5 TO92a 
2N4289 60 45 7 500 250 160 min. 1 0.01 0-35 1/0.1 11701 8 U29 

v 



SILICON TRANSISTORS CONTINUED 

Small Signal, Audio, NPN 

Type Vcbo 
max 

Vice 
max 

Veb 
max 

le 
mA 
max 

Ptot 
Max 

hFE le I 

*his mA 
(a, 

Iebo 
,iA 

Vcs le/lb 
(sat) mA 

(2, 

fT 
MHz 

Cob 
pF 

NF 
dB 

max 

PG MHz 
I dB 
1 ei 

Base 

BC107t 45 45 5 100 300 *125-500 2 0.01 0.25 10/0.25 150 3-7 10 T018 
BC108 20 20 5 100 300 *125-900 2 0.01 0-25 10/0.5 150 3.7 10 T018 
BC1471- 50 45 6 200 220 *125-500 2 0'02 0'25 10/0'5 300t 2.5 10 MM10a 
BC148 30 20 5 100 300 *125-900 2 0.25 0-25 10/0.5 300t 2.5 10 MM10a 
BC167t 50 45 6 100 300 *125-500 2 0'2 0.25 10/0.5 300t 10 T092a 
BC168 30 20 5 100 300 *125-900 2 0.2 0.25 10/0.5 300t 10 TO92a 
BC182L 80 50 5 200 300 100-480 2 0.015 150 5 T092a 
BC183L 45 30 5 200 300 100-850 2 0.015 150 5 T092a 
BC267 50 45 6 1000 375 *125-500 2 0.015 0.22t 200/10 150 3t TO18 
BC268 30 20 6 1000 375 *125-900 2 0.015 0.22t 200/10 150 3t TO18 
ZTX300 25 25 5 500 300 50-300 10 0.2 0.35 50/5 150 6 X59 
ZTX301 35 35 5 500 300 50-300 10 0.2 0.25 50/5 150 6 X59 
ZTX302 35 35 5 500 300 100-300 10 0.2 0.25 50/5 150 6 X59 
ZTX303 45 45 5 500 300 50-300 10 0-2 0-35 50/5 150 6 X59 
ZTX304 70 70 5 500 300 50-300 10 0.2 0.35 50/5 150 6 X59 
ZTX330 30 30 5 500 250 100-400 10 0-2 0.7 10/0.5 30 8 X59 
ZTX331 45 45 5 500 250 40-120 10 0.2 0-7 10/0-5 30 8 X59 
2N2924 25 25 5 100 200 *150-300 2 0-5 120t 12 2.5t TO98 
2N2925 25 25 5 100 200 *235-470 2 0.5 120t 12 2.5t TO98 
2N2926B 18 18 5 100 200 *35-70 2 0.5 120t 12 2.5t T098 
2N2928R 18 18 5 100 200 *55-110 2 0.5 120t 12 2-5t T098 
2N29260 18 18 5 100 200 *90-180 2 0.5 120t 12 2.5t T098 
2N2926Yt 18 18 5 100 200 *150-300 2 0.5 120t 12 2-5t T098 

2N2926Gt 18 18 5 100 200 *235-470 2 0.5 120t 12 2-5t T098 
2N3708 30 30 6 30 250 45-660 1 0.1 1 10/0.5 T092a 
2N3709 30 30 6 30 250 45-165 1 0.1 1 10/0.5 T092a 
2N3710 30 30 6 30 250 90-330 1 0.1 1 10/0.5 TO92a 
2N3711 30 30 6 30 250 180-660 1 0.1 1 10/0.5 T092a 
2N3904 60 40 5 100 310 100-300 10 0.1 0.2 10/1 200t 4 TO92b 
2N4124 30 25 5 200 310 120-360 2 0.05 0.3 50/5 300 4 T092b 
2N4286t 30 25 6 500 250 100 min 0.1 0.05 280t 6 U29 
2N5172 25 25 5 100 200 *100-750 10 0.1 0.25 10/1 120t 10 T 098 

Low Noise, NPN 

Type Vebo 
max 

Vee 
max 

Veb 
max 

lc 
mA 
max 

Ptot 
max 

hFE le 
*hie mA 

(4) 

lobo 
¡ A 

Vee Ic/lb 
(sat) mA 

C? 

IT 
MHz 

Cob 
pF 

NF 
dB 

max 

PG MHz 
dB 

@ 

Base 

B C109Bt 20 20 5 100 300 *240-500 2 0.015 0.25 10/0.25 300t 4 T018 
BC109Cf 20 20 5 100 300 *450-900 2 0.015 0.25 10/0.25 300t 4 T018 
BC149t 30 30 5 200 220 *240-900 2 0.02 0 25 10/0-25 300t 4 MM10a 
BC169t 30 30 5 100 300 *240-900 2 0-02 0.25 10/0.25 300t 4 TO92a 
BC184L 45 30 5 200 300 250min 2 0.015 150 4 T092a 
BC269 30 20 6 1000 375 *240-900 2 0.015 0.22t 200/10 150 4 T018 
2N9301. 45 45 5 60 300 100-300 0.01 0.01 80t 8 3 TO18 
2N2483 60 60 6 50 360 *40-120 0.01 0.01 60 6 4 T018 
2N2484 60 60 6 50 350 *100-500 0.01 0-01 60 6 3 T018 
2N3707 30 30 6 30 250 *100-400 0-1 0.1 5 T092a 
2N5088 35 30 3 50 310 *300-900 0.1 0.05 50 4 3 T092b 

Low Noise, PNP 

Type Vebo 
max 

Vice 
max 

Veb 
max 

lc 
mA 
max 

Ptot 
max 

hFE lc 
*No mA 

e 
lobo 
µA 

Vee le/lb 
(sat) mA 

e 

Fr 
MHz 

Cob 
pF 

NF 
dB 

max 

PG MHz 
dB 

@ 

Base 

BC153 40 40 5 100 200 50-135 0-1 0-002 0-25 10/0-5 40 6 2-5 R097a 
B C154í 40 40 5 100 200 160-.330 0.1 0-002 0.25 10/0.5 40 6 2-5 R097a 
BC159t 30 20 5 100 200 *125-500 2 0-05 O -3t 100/5 200t 5 4 MM10a 
B C179í 20 20 5 100 300 *125-900 2 0.05 0.3t 100/5 200t 4 4 T018 
BC214L 45 30 5 100 360 140-400 2 0-015 0.2 10/0-5 200 10 2 T092a 
BC259t 25 20 5 100 220 120-460 2 0.1 0.8 10/0.5 130 6 4 T092a 
BCY71 45 45 5 200 350 100 min 10 0-01 0-25 10/1 300 T018 
2N4058 30 30 6 30 250 100-400 0.1 0.1 0.7 10/1 5 T092a 

vi 



SILICON TRANSISTORS CONTINUED 

Medium Current Audio, Small Output Types, NPN 

Type Vebo 
max 

V. 
max 

Veb 
max 

le 
mA 
max 

Ptot 
max 

hFE le 
ehre mA 

C. 

lebe 
µA 

Vee le/lb 
(sat) mA 

(Q? 

fr 
MHz 

Cob 
pF 

NF 
dB 
max 

PG MHz 
dB 

Si. 

Base 

ßC125 50 30 5 300 30 min 150 0.05 0.5 150/15 40 12 R097 
BC140-10 80 40 7 1000 750 20 min 1000 0.1 1 1A/100 50 25 105 
BC301 90 60 7 1000 850 40-240 150 0.02 0.5 150/15 120t T05 
BFX841. 100 60 6 1000 800 30 min 150 0.05 0.35 150/15 50 TO5 
8FX85 100 60 6 1000 800 70 min 150 0.05 0.35 150/15 50 TO5 
BFY50 80 35 6 1000 800 30 min 150 0-05 0.2 150/15 60 T05 
BFY51t 60 30 6 1000 800 40 min 150 0.05 0.35 150/15 50 TO5 
BFY52 40 40 8 1000 800 60 min 150 0-5 0.35 150/15 150 TO5 
MC140 80 40 7 1000 800 40-300 150 0.5 0.7t 1A/100 100 X58b 
2N696 60 40 5 500 600 20-60 150 1 1.5 150/15 40 35 105 
2N697 60 40 5 500 600 40-120 150 1 1.5 150/15 50 35 TO5 
2N1613 75 7 500 800 40-120 150 0.01 1-5 150/15 60 25 105 
2N1711 75 30 7 1000 800 100-300 150 0.01 1.5 150/15 70 25 105 
2N2270 60 45 7 1000 1000 50-200 150 0.05 0.9 150/15 60 105 
2N3053í 60 40 5 700 1000 50-150 150 0.25 1.4 150/15 100 105 
2N3704í 50 30 5 800 300 90-330 50 0.6 100/5 100 12 T092a 
2N3705 50 30 5 800 300 45-165 50 0.8 100/5 100 12 T092a 
2N3706 40 20 5 800 300 30-660 50 1.6 100/5 100 12 T092a 
2N3794 40 20 5 300 250 100 min 100 0.5 0.4 10/1 100 10 U29 
403611 70 70 4 700 1000 70-350 50 0.25 1.4 150/15 100 105 
40412 250 1000 1000 40 min 30 10 105 

Medium Current Audio, Small Output Types, PNP 

Type Vebo 
max 

Vice 
max 

Veb 
max 

lc 
mA 
max 

Ptot 
max 

hFE le 
ehre mA 

44 

lcbo 
MA 

Vice lc/lb 
(sat) mA 

@ 

fr 
MHz 

Cob 
pF 

NF 
dB 

max 

PG MHz 
dB 

5v 

Base 

BC126 35 30 5 600 300 30-120 150 0.05 0.5 150/15 200t 5 R097 
BC160-10 40 40 5 1000 750 63 min 100 0.1 100t 20 105 
BC303 90 65 7 1000 1000 40 min 150 0-02 0.65 150/15 60 105 
BFX29t 60 60 5 600 500 50-200 10 0.075 0.4 150/15 100 12 105 
BFX87 50 50 4 600 600 40 min 10 0.05 0-4 150/15 100 12 TO5 
BFX88t 40 40 4 600 600 40 min 10 0.05 0-4 150/15 100 12 TO5 
2N1131 50 35 5 600 600 20-45 150 1 1-5 150/15 50 45 105 
2N1132 60 40 5 600 600 30-90 150 1 1.5 150/15 60 45 TO5 
2N3702í 40 25 5 200 200 60-330 50 0-1 0-25 50/5 100 12 TO92a 
2N3703 50 30 5 200 200 30-150 50 0.1 0-25 50/5 100 12 T092a 
2N4036 90 65 7 1000 1000 40-140 150 0.1 0-65 150/15 60 TO5 
2N4291 40 30 6 500 250 100-300 100 0-5 0.4 100/10 150t 10 U29 
40362t 70 4 700 1000 35-200 50 1.4 150/15 1001 105 

High Current Audio, NPN 

Type V. 
max 

Vee 
max 

Veb 
max 

le 
max 

Plot 
max 

hFE lc 
eh,o mA 

g 

Icbo 
mA 

Vice lei lb 
(sat) mA 

@, 

tr 
MHz 

Cob 
pF 

NF 
dB 

max 

PG MHz 
dB 

e 

Base 

BD121 60 35 6 5A 303 30-100 1.5A 50 0.85 1A/100 95t TO3 
BD123 90 60 6 5A 303 30-100 1.5A 50 0-65 10/100 85t 703 
B0124 70 45 6 4A 133 30-150 500 2 0-25 500/50 60 MD17c 
BD130t 100 80 7 15A 668 20-70 4A 5000 1.1 4A/400 1.1t TO3 
BD131t 70 45 6 4A 167 30-75 500 60 X58 
BD135t 45 45 5 1.5A 100 40-100 150 0.1 0.6 500/50 50 X58 
BD141 140 120 7 8A 666 20-70 2A 1 2A/200 TO3 
BDY20 100 60 5 15A 20-100 4A 1.1 4A/400 1 103 
MJ481t 60 60 5 4A 500 30-200 1A 1000 0.4 1A/100 4 103 
MJE521 40 40 4 3A 320 40 min 1A X58 
MJE3055 70 60 5 10A 718 20-70 4A 1000 1-1 4A/400 2 X58c 
TIP31A 80 60 5 3A 320 20-100 1A 500 3 X75b 
2N3054 90 55 7 4A 142 25-250 500 1000 1 500/50 0.75 1066 
2N3055í 100 60 7 15A 660 20-70 4A 5000 1.1 4A/400 0.4 103 
2N4915 80 80 5 5A 500 25-100 2.5A 100 1 2-5A/250 4 TO3 
2N5192 80 80 5 4A 320 20-80 1-5A 100 0.8 1 -5A/150 2 X58 
40250 50 40 5 4A 166 20-100 1.5A 1000 1.5 1-5A/150 I.2t T066 
40251 50 40 7 15A 666 15-60 8A 5000 1-5 8A/800 0.5t 

i 
103 
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SILICON TRANSISTORS CONTINUED 

High Current Audio, PNP 

Type Vcbo 
max 

Vce 
max 

Veb 
max 

lc 
max 

I 

Ptot 
max 

I hFE lc 
'hfe mA 

@ 

1 

Icbo 
oA 

Vce lc/lb 
(sat) mA 

@ 

fr 
MHz 

Cob 
pF 

NF 
dB 

max 

PG MHz 
dB 

@ 

Base 

BD132t 45 45 4 2A 167 35-75 500 60 X58 

80136t 45 45 5 1.5A 100 40-100 150 0.1 0.6 500/50 50 X58 

MJ491f 60 60 5 4A 500 30-200 1A 1000 0.4 1A/100 4 T03 
MJE371 40 40 4 3A 320 40 min IA X58 

MJE2955 70 60 5 10A 718 20-70 4A 1000 1.1 4A/400 2 X58c 
TIP32A 60 60 5 3A 320 20-100 1A 500 3 X75b 
21%14906 80 80 5 5A 500 25-100 25A 100 1 2.5A/250 4 T03 
2N5195 80 80 5 4A 320 20-80 1.5A 100 1.4 1 5A/150 2 X58 

See notes on power dissipation. 

Medium Current Switching, NPN 

Type Vcbo 
max 

Vice 
max 

Veb 
max 

Ic 
mA 
max 

Ptot 
max 

hFE lc 
*hie mA 

@ 

Icbo 
oA 

Vee Ic/lb 
(sat) mA 

@ 

fT 
MHz 

Cob 
pF 

NF 
dB 

max 

PG MHz 
dB 

@ 

Base 

BSX20t 40 15 4.5 500 360 40-120 10 0.4 0.8 100/10 600 T018 
C762f 40 25 5 150 400 30-110 50 0.2 0.6 150/15 350 5 T018 
MPS6531 60 40 5 600 310 90-270 100 0.05 0.3 100/10 390t 3.5 T092b 
P346A 25 12 3 300 20 min 10 0.05 1 100/1 400 4 T018 
2N706 25 20 3 200 300 20 min 10 0.05 0.6 10/1 200 6 T018 
2N706A 25 15 5 300 20-40 10 10 200 3.5 T018 
2N2218 60 30 5 800 800 40-120 150 0.01 1.6 500/50 250 8 105 
2N2218A 75 40 6 800 800 40-120 150 0.01 1 500/50 250 8 T05 
2N2219 60 30 5 800 800 100-300 150 0.01 1.6 500/50 250 8 105 
2N2219A 75 40 6 800 800 100-300 150 0.01 1 500/50 250 8 T05 

Medium Current Switching, PNP 

Type Vcbo 
max 

Vice 
max 

Veb 
max 

lc 
mA 
max 

Ptot 
max 

hFE lc 
*his mA 

Cá; 

lobo 
µA 

Vice Ic/Ib 
(sat) mA 

Gu 

tT 
MHz 

Cob 
pF 

NF 
dB 

MAX 

PG MHz 
dB 

@ 

Base 

MPS6534 40 40 4 600 310 90-270 100 0.15 0,3 100/10 250 6 T092b 
V763t 25 25 5 400 30 min 50 0.05 1 150/15 300 6 TO18 
2N2904 60 40 5 600 600 40-120 150 0.02 0.4 150/15 200 8 T05 
2N2904A 60 60 5 600 600 40-120 150 0.01 0.4 150/15 200 8 T05 
2N2905 60 40 5 600 600 100-300 150 0.02 0.4 150/15 200 8 T05 
2N2905A 60 60 5 600 600 100-300 150 0.01 0.4 150/15 200 8 T05 
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20+20 WATT I.C. ST 
IT is an unwritten law of electronics that whenever 

a group of engineers are gathered together then 
sooner or later a HiFi amplifier will be designed. 

Usually they, the amplifiers, that is, are assembled 
in such a way that even if they work well at the 
time they are quite impossible to reproduce. 

The Texan is mainly a `value -for -money' design 
which the average home constructor, armed with 
little more than a soldering iron, should be able to 
build successfully in a time which will allow him 
to remain on speaking terms with his wife. 

The original design was produced for a house 
publication* and was intended to promote the use of 
integrated circuit operational amplifiers for audio 
use. Also, since I have an aversion to printed -circuit 
boards bristling with capacitors-particularly electro- 
lytics-it was designed to reduce these to an absolute 
minimum. 

The present circuit is updated to use the latest 
devices and it includes extra facilities such as scratch 
and rumble filters. 

The printed circuit board has also been completely 
changed so that most of the controls are mounted 
directly and very little spaghetti wiring is required. 

Why use operational amplifiers? 
By definition the main function of a preamplifier 

is to provide gain and to do it in a way which is 
well controlled with respect to frequency response 
and stability. 

(a) 

R2 

(b) 

Fig. 1: (a) Triangle represents a 
device which has infinite voltage 
gain. 

(b) With two resistors added. 

(c) Modified circuit-see text for 
detailed explanation. 

If someone made a transistor with a potential 
voltage gain 200,000, an fr of 2MHz, a maximum 
phase shift of 90°, differential inputs with high 
common mode rejection and so and so forth there 
would be little point in using an operational 
amplifier, but to the best of my knowledge they do 
not. However, operational amplifiers are now so 
easy to use that they can be treated simply as a 
transistor with eight legs. 

More explicity the operational amplifier has the 
following features: 
(1) A very high mid -band gain which allows 
accurate equalization while retaining sufficient loop 
gain to reduce distortion to very low levels. 
(2) Inherently high input impedance and low out- 
put impedance which make feedback networks 
simple to design and minimise the effect of loading. 
(3) Large potential output swing giving good over- 
load ability. 
(4) Balanced design with d.c. coupling and very low 
offset voltages. This greatly reduces the number of 
electrolytic capacitors required in the amplifier and 
allows the output to operate without the need for 
manual setting up of the d.c. output conditions. 
(5) High supply ripple voltage rejection which 
means that the operational amplifiers will work on 
poorly regulated supplies and reduces the likelihood 
of low frequency instability, one of the most common 
faults in many amplifier designs. 
(6) Good common -mode rejection ratio of about 
90dB. This describes the ability of the operational 
amplifier to see only the differential input and 
ignore voltages which are common to both input 
terminals so that spurious voltages appearing along 
a length of printed track, for example, can be almost 
totally rejected provided both inputs are referred 
to the same point on the track. 

Operational amplifier theory 
If you are familiar with operational amplifier 

theory skip the following. If not, read on. 
Operational amplifiers are a very close approach, 

for most purposes, to the mythical `black box' for 
which we make the following assumptions. 

The triangle shown in Fig. la is a device which 
has infinite voltage gain (A) for differential voltages 
appearing across the +u and -u terminals, for 
which no current flows into the inputs and whose 
output impedance is zero. 

48 * Application Report MO published by Texas instruments Limited- 
is no longer available. 
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Fig. 2: One complete channel of the "Texan" stereo amplifier. 
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Therefore, if we add two resistors as in Fig. lb, 
since the + input is earthed and A= co there is no 
difference in voltage between the terminals and the - input stays at ground potential becoming a 
`virtual earth'. The current through Rl, must there- 
fore be V11/R1. 

As no current flows into the 'box' all input current 
must flow through R2 producing a voltage across it 

of Vin 
R2 and since the current flows from the 

virtual earth point, Yoe must be 

(0- 
R1 

R2\ ) 

Therefore, the closed loop gain of the circuit is 

Vout R2 
V1,, Rl 

If we modify the circuit as shown in Fig. lc, we 
have a slightly different situation. The voltage at 
both input terminals becomes + V;,, so the feedback 

current is still 
R1i 

but it now flows in the opposite 

direction so that Voue = VR-'1 (R1+R2)and the closed 

loop gain 
-V nut¡R1 1R21 

These two configurations``J are the classic `inverting' 
and 'non inverting' amplifiers. The main differences, 
apart from polarity, are the input impedances, 
which for the former is Rl and for the latter is co 
and the fact that the non -inverting amplifier cannot 
have a gain of less than unity. 

The SN72748P 
Most integrated circuit manufacturers make at 

least one version of the popular '741' operational 
amplifier design. This ingenious device was designed 
to improve on the equally popular '709' which in 
turn was a vast improvement on earlier integrated 
circuits which were essentially monolithic versions 
of discrete component designs. Although the 741 
now has competitors from the new range of 
`superbeta' amplifiers it is likely to remain an 
industry standard for a long time mainly because 
it offers very good all round performance at a very 
low price. 

The SN72748P and SN72741P are fairly typical 
scions of the 741 family. The difference between 
them is merely that the SN72741P has internal 
frequency compensation which allows 100% negative 
feedback to be applied without the circuit becoming 
unstable. The SN72748P requires one small 
capacitor (about 10pF) to be added externally and 
gives a higher gain -bandwidth than the 741. 
Physically, they are identical in 8 pin dual -in -line 
plastic packages. 

Typical parameters for the SN72748P when 
operated at +15V supplies are: 
Input resistance : 2MO (higher with feedback. 
Output resistance: 7552 (much lower with feedback). 
Gain: 200,000. 
Input offset voltage (VI0): lmV (this represents the 

matching error of the input transistors). 
Maximum output current: 15mA r.m.s. 
Maximum output voltage: 9V r.m.s. 
Input bias current (IIB): 0.080µA (this is the current 

* Specification 

Sensitivity to give 20 watts into 80 
Radio 30mV 
Magnetic pickup 2.5mV 
Auxiliary (see text) 

Input impedance 47ka 1kHz 

Tape output (low level output) 130mV via 4.7k0 un- 
affected by tone or volume controls 

Tone controls 
Treble +10 -12dB at 15kHz 
Bass ±16dB at 30Hz 

Balance ±8dB one channel relative to other 

Filters 
Rumble-critically damped 2nd order corner frequency 

50Hz, 12dB per octave roll -off 
Scratch-critically damped 2nd order corner frequency 

5.5kHz, 12dB per octave roll -off 

Interchannel crosstalk 
-51dB at 1kHz 
-48dB at 10kHz 

Unweighted signal-to-noise of complete amplifier 
with full amplifier bandwidth 
-60dB magnetic pickup 
-72dB radio 

Dynamic range (equalisation and tone control stages) 
-38dB before clipping (above nominal input level) 

Power Output (both channels) 
20 +20 watts into 80 intermittent sine wave 
16 +16 watts into 80 continuous sine wave 
15 +15 watts into 150 continuous sine wave 

Harmonic distortion 
15 watts into 150 0.05% at 1kHz 
20 watts into 80 0.09% at 1kHz 

Low level distortion 
016% at 1kHz 50mW into 150 
0.07% at 1kHz 50mW into 80 

Intermodulation distortion-wave analyser plots will 
appear later in this series 

Frequency response (16 + 16 watts into 8Ç ) 

-1dB 7Hz to 22kHz 
-3dB less than 5Hz to 35kHz 

Stability-will drive electrostatic loudspeakers 

Output impedance less than 1 milli ohm 

Dimensions (less teak sleeve) 
width 363mm 14.3in 
height 48mm 1.9in 
depth 149mm 5.9in 

The following equipment was used to obtain the above 
measurements on the TEXAN amplifier: 

Low Distortion Oscillator-Radford. Wave Analyser- 
Hewlett Packard 3590A/3593A. True R.M.S. Voltmeter- 
Hewlett Packard. Function Generator-Hewlett Packard 
3300A13305A. A.C. Digital Voltmeter-Pacific Measure- 
ments 1010. Oscilloscope-Hewlett Packard 181A. Test 
Oscillators (two)-Hewlett Packard 652A (intermodulation 
tests). X Y Recorder-Hewlett Packard 136A. 

necessary to turn on the input transistors). 
Supply ripple rejection: 20,000 :1 

More comprehensive details of the devices, includ- 
ing circuitry, can be obtained from manufacturers' 
data sheets. 
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Description of circuit 
The complete amplifier circuit is given in Fig. 2, 

but components are referred to below for only one 
channel. In the components list, items for the other 
channel are +100 (i.e. Rl, R101). 

The input stage amplifies the various input signals 
to approximately 50mV, provides whatever equali- 
zation is required and gives the loop gain necessary 
for an active rumble filter. The feedback may look 
rather complex, but it breaks down into three parts 
as shown below. 

(1) At d.c. the output is returned to the inverting 
input via R (Fig. 3a) which comprises R4 in parallel 
with R5, R6 or R9. 

C3 blocks the path to ground so substituting in 

the equation for Fig. 1C we have a d.c. gain of R+ 
(i.e. unity). 

Since R2 refers the +ve input to ground, the -ve 
input will sit at a potential of V10 (approx ±1mV) 
and the output will also take this d.c. level. This 
offset is so low that there is no need for a coupling 
capacitor into the next stage. 

(2) At mid band a.c. the gain of the input stage 

becomes ZRR3 where Z (Fig. 3b) is the impedance 

of the selected feedback network. 
R4 has no effect on Z since the current through 

R4 is shunted to ground by C3. The feedback net- 
works shown are designed to handle radio, magnetic 
pickup and auxiliary inputs and are discussed in more 
detail later in this series of articles. 

The input impedance of the stage is inherently 
very high (>2MS1) but is shunted by the 47k11 
resistor R2 which provides the damping necessary 
for magnetic pickups and supplies the minute input 
bias current for the operational amplifier, 

(3) A classic form of second order, high-pass 
active filter is shown in Fig. 3c. 

The amplifier is ideally a unity gain buffer. Being 
a second order filter the low frequency response 
tends to roll off at 40dB/decade and the transitional 
region is a function of the damping factor (0) of the 

C2 

(a) 

Cl C2 

(c) 

(b) 

Fig. 3: (a) D.C. conditions 
of the input stage. 

(b) At mid -band a.c. 

(c) Classic form of 
2nd order high-pass 
active filter. 

(see text for detailed ex- 
planation). 

15 

10 

5 

3 

Y -5, 
$ 

ó 

to 
Frequency 

(a) 
Fig. 4: (a) Theoretical response of 2nd order high 

different values of 
pass filter for 

filter. The effect of 5 is shown in Fig. 4a and has 

optimum cut-off without peaking when 5= 
1, 

The 
-V2 

damping factor is evaluated from ,"=R1 and cut- JR2 

off frequency (fo) from fo = 
2,r V R1 R2 Cl C2 

Since the operational amplifier has to supply a 
certain amount of gain in the equalization stage 
its output obviously does not provide a unity gain 
buffer. However, the inverting input terminal can 
be used for this purpose since its voltage exactly 
follows that of the non -inverting terminal. 

The characteristic of the filter is modified slightly 
because any current flowing down R1, is not shunted 
to ground via R3 and C3, as one might think, but 
has to flow through the feedback impedance. Z. 
Nevertheless the response is very close to a standard 
filter response as shown in Fig. 4b. 

Placing the filter right at the front of the 
amplifier ensures that large inputs at sub -audio 
frequencies will not cause any intermodulation in 
'Cl. 

The push button switch S1 removes the filter when 
the button is out and a direct connection is made 
to the selected input. 

This, is permissable since the d.c. bias current to 
the operational amplifier is in the order of nano 
amps and causes no problems in the average pick- 
up or tape head. 

Facilities for coupling the equalised input signal 
to an external tape recorder are provided by taking 
the output of IC1 via a 4.7kí1 resistor R10. This 
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Fig. 4: (b) Rumble filter characteristic (measured). 

series resistance allows the channels to be shorted 
externally if only a mono signal is required. The 
very low output impedance of IC1 (<1ll) means that 
no significant crosstalk is introduced in these 
circumstances. 

The tone control stage 
The tone control is a standard Baxandall circuit 

using an SN72741P to provide the loop gain. A fully 
compensated amplifier is necessary here since there 
is 100% feedback around the circuit in the cut 
position. 

The time constants of the feedback network are 
chosen so that there is negligible interaction between the bass and treble controls. The control range is 
shown in Fig. 5. 

The maximum levels of bass boost and cut 
are determined by the end stop resistors R13 
and R16 respectively. 
Similarly the range of 
the treble control is 
limited by R12 and R15 
although in this case 
the bass network does 
have a modifying 
influence which adds 
an extra limiting fac- 
tor. 

The transient re- 
sponse of the tone con- 
trol with maximum 
treble boost is shown 
in the oscillogram, Fig. 
6. It is well damped 
and shows no tendency 
to ring. 

Two other functions. 
are included in the 
tone control stage, the 
mono -stereo switch and 
the balance control. 

Fnding the optimum 
position for the mono 
switch was rather a 
problem since it 
should be before 

z 

the balance control if possible. The series resistor 
R11 was added so that the two channels could be 
shorted together by S2 without overloading the pre- 
amplifiers (ICI IC101). However, the resistor is not 
high enough to have a significant effect on the tone 
control range with the value given. 

The balance control is an active circuit giving a 
control range of ± 12dB for one channel relative to 
the other. This is a personal preference as I do not 
see much point in having 100% control range and 
it usually involves a waste of gain. However, anyone 
feeling strongly about it could cut out the relevant 
components and insert a dual gang pot between C13 
and the volume control. The 10µF capacitor C13, 
incidentally, is the only d.c. block in the forward 
signal path which accounts for the good low frequency 
response and phase shift of the amplifier. A tantalum 
`bead' capacitor is used in this position partly for its 
small size and partly because they will withstand a 
reverse polarizing voltage of 0.5V. Because the out- 
put voltage of IC2 depends mainly on its input offset 
it could be of either polarity but its magnitude will 
not exceed 200mV for any setting of the bass control 
(which determines the d.c. gain of the stage). A 
minor point here is that if the bass control is moved 
rapidly, a transient level shift may be heard from 
the loudspeaker. This effect can be removed by 
inserting a blocking capacitor of about 1µF between 
R13 and the junction of C10 and VR2, thereby fixing 
the d.c. gain of the stage at unity. 

The scratch filter 
The scratch filter is again based on a classic second 

order configuration as shown in Fig. 7. This low- 
pass circuit is the dual of the high-pass circuit 
used for the rumble filter (Fig. 3c). The 

damping factor is ,CZ and the cut-off frequency 

1 

2ir -t/ Cl C2 R1 R2 

tooth: 1kHz 10kHz 
Frequency 

Fig. 5. The control range of the bass and treble circuit. 

100kHz 
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HENRY'S LOW 1-5 OCOST FIRST GRADE BnRæw BRANDED TRIACSNFETSaZENERSOBRlDGESSia dOÌÑTEGRATÉD CIRCUITS 
BY ATES EMIHUS FAIRCHILD FERRANTI I.T.T. - MULLARD NEWMARKET PHILIPS R.C.A. TEXAS 

TRANSISTORS 
A SELECTION FROM OUR LIST 

AAY30 10p 
AAY42 16p 
AAZl3 10p 
AAZ15 10p 
AAZ17 lOp 
AC107 86p 
AC126 80p 
AC127 85p 
AC127Z 50p 
AC128 20p 
AC176 2011 
ACI87 Sop 
AC188 26p 
ACY17 801) 
ACYI8 4,60 
ACY19 Up 
ACY20 80p 
ACY21 BOP 
ACY22 lOp 
ACY39 56P 
ACY40 80p 
ACY41 160 
ACY44 26p 
AD140 60p 
ADI49 509 
AD161 860 
AD162 86D 
AF114 Bap 
AF115 25p 
AF116 Up 
AF117 2011 
AF118 60p 
AFI24 86p 
AF125 20p 
AF126 Up 
AF127 80p 
AF139 80p 
AF180 
AF181 {6 
A0'185 500 
AF186 40p 
AF239 40p 
ASY26 asp 
A8Y27 80p 
ASY28 2.511 
A8Y29 800 
A8221 66D 
BA100 169 
BA102 SOp 
BA110 2óP 
BA115 7p 
BAX18 bD 
BAX16 79 
BAY31 79 
BAY38 16D 
BC107 10p 
BC10a 200 
BC109 lop 
BC109C Ito 
BC113 109 
BC114 SOp 
BC115 Op 
BC118 Op 
BC116A 25p 
BC117 8119 
BC118 20p 
BCtl9 80p 
BC134 Op 
BC136 15p 
BCI36 20p 
BC137 20D 
130138 80p 
130147 12P 
130148 IOp 
11C149 129 
BC153 Op 
BC154 80p 
13C167 15p 
13C189 120 
BC169C I5p 
130177 110p 
B0178 20p 
BC179 200 
BC182L 10p 
BC183L IOp 
BC184L 129 
BC212L 180 
130213L 12p 
130214L 16p 
130730 86p 
BCY31 40p 
BCY32 60p 
BCY33 sop 
BCY34 86p 
BCY38 45p 
BCY39 

4100 
BCY40 50p 
BCY70 16p 
BCY71 20p 
BCY72 15D 

BD115 
130123 
1311124 
BD131 
130132 
BDY 11 

11.60 
BDY17 

21.50 
BDY38 8bD 
130760 

1100 

BF115 251) 
111154 80p 
13E158 16p 
1317159 Sbp 
BF180 86p 
13E194 16p 
13F195 16p 
118196 15D 
BF197 16p 
BFX13 2.50 
BFX29 26D 
BFX30 2bD 
BFX84 25D 
BFX85 SOp 
13E186 260 
BFX87 259 
BFX88 20D 
BFY18 2517 
BFY50 Op 
BFY51 OP 
8E752 Op 
1317753 lbp 
BFY90 65p 
B8X20 15p 
B8X21 20p 
R8Y27 15p 
BBT95A l2p 
118795 12D 
BU1051286 
131100 15p 
131I26 12p 
131124 I5p 
1"7 182 90p 
BYZIO 86p 
BYZ11 SOp 
BYZ12 80p 
BYZ13 Bbp 
BZY7811. 00 
0E7102 85p 
0E0103 250 
OET111 46p 
11E7113 250 
0E7114 OD 
f1ET115 PO. 
0E7116 56p 
OET880 4bp 
0E7882 800 
GEX86 

£150 
OM378A 660 
MAT1O7 25p 
MAT121 26p 
MC724P PGp 
10J420 80p 
343421 80p 
1032801 i 

6110 
6122.901 

1160 
MJE340 509 
902E370 200 
103E371 80p 
113E520 760 
MJE521 70p 
MJE2955 

5110 
M2E3055 

7bp 
MPSA0825D 
MP8A5620p 
MPSA70 159 
MPeU06 50p 
1098060 66P 
NKT214 Op 
NKT216 Sbp 
NKT403 750 
NKT404 55p 
OA6 2.61, 
OAlO 25p 
OA47 lOp 
0A70 lOp 
0A79 10p 
0A81 80 
0.490 8p 
0A91 7p 
OA96 7p 
0A200 79 
0A202 lOp 

75p 
85p 
80p 
75p 
80p 

50p 2)11303 18D 
850 2)11304 82P 

60p2)11305 22p 
2)11306 85p 

40p 2)11307 261) 
26p 2N1308 26p 
60p 2N1309 850 
BOp 2N1613 80p 
50p 2612147 75p 
60p 2N2160 60p 
40p 2N2217 250 
60p 2N2218 20p 
150 2272218A 
120 85D 
12p 27(2219 200 
12p 2N2219A 
200 260 
249 2N2220 250 
260 2N2221 20p 
40p 2N2221A 
20p 25 

00811) Op 2N2222 809 
0081Z 40p 2N2222A 
0083 25D 26p 
0084 25p 2N2369 100 
00139 2Sp 2N2369A 
00140 40p 15p 
00141 800 2N2646 400 
00170 26p 2212904 Op 
00171 80p 2N2904A 
00200 40p 26p 
00201 75p 2N2905 2.50 
00202 POp 2N2905A 
00206 2.6 
OCP71 97p 2N2906 809 
ORP12 60p 2N2906A 
011.060 40p 25p 
87140 150 2N2907 28p 
87141 200 2N2007A 
TIP29A 50p 23p 
TIP30A OOp 2N2925 150 
TIP31A 600 2N2926 10p 
TIP32A 70p 2N3011 S00 
TIP33A 2N3053 SOp 

1100 2N3054 500 
TIP34A 2/43065 75p 

1160 2/43525 
71843 11 00 40p 
TI850 12p 2N3614 66p 
TI851 lOp 2N3702 10p 
7I852 100 2N3703 lOp 
TI860 189 2N3704 1811 
TI861 EOp 2N3705 10p 
TIS62 860 2N3707 18p 
V405A 25p 2N3708 10p 

WÖl5 
35v 2113714 

WOO 45pp 2N371512 
t10 

ZTX10715p IE80 
ZTX108180 2103716 
ZTX10916p £2 85 
27X300 12p 2N3771 
ZTX301 15p 42 00 
ZTX302 SOp 2N3772 
ZTX303 2.0p £205 
ZTX304 859 2N3773 
ZTX500 16p 1236 
ZTX501150 2N3791 
ZTX502 20p 1275 
ZTX503 17p 21(3819 869 
ZTX504 409 2N3820 65D 
ZTX531 20p 21(3823 600 
TN914 7p 2N3824 96p 
IN916 100 2N3903 801) 
IN4148 7D 2N3906 2614 
1844 7p 2N4058 12P 
I8921 7p 2N4061 12p 
1892.2 Sp 2N4062 120 
20301 B6p 2N4289 121) 
20302 30p 2N4290 ISD 
20303 35p 2N4871 350 
2N404 20p 27445457 80p 
2N696 160 2N5468 Sbp 
2)7697 150 2N5459 409 
2N698 800 40250 609 
2N706 lOp 40360 40p 
2N706A 120 40361 40D 
2N708 159 40302 6 
2/930 200 40430 11 
2N987 40D 40543 65p 
2101131 280 40594 41-05 
2N1132 86D 40505 11 05 
2161302 180 40636 1110 

Full transistor 
list available- 
send for your 

free copy today! 

OCIE 
0020 
0422 
04123 
0024 
0015 
0026 
0028 
0029 
0C35 
0036 
0042 
0043 
0044 
0045 
0070 
0071 
0072 
0075 
0076 
0077 
0081 

H EN RY'S Cs INTEGRATED CIRCUITS 

BRAND NEW FULL SPECIFICATION TTL74 SERIES 
BRANDED FAIRCHILD, I.T.T. AND TEXAS 

DEVICES MAY BE MIXED TO QUALIFY FOR QUANTITY PRICES 
No, Desrzi9don 1-11 18-84 86-99 100+ 250+ 
7400 Quadruple 2 -input NAND gatee .. .. 200 18p 140 140 12p 
7401 Quad 2 -input open collector NAND gates .. 20p 180 18p 14p 129 
7408 Quad 2 -input NOR gates .. 80p 180 14p 14p 12p 
7408 Quad 2 -input open collector NAND gates .. 2Op 18p ley 14p 12p 
7404 Hextuple inverters .. .. .. Bop 189 14p 14p 120 
7405 Hex inverters with open collector outputs .. 20p 18p 111p 14p 12p 

'7410 Triple 8 -input NAND gates .. .. 200 180 18p 14D 12D 
7418 Dual 4 -input Schmitt triggers .. .. áop 27p áOp 829 Bop 
7420 Dual 4 -input NAND gates .. .. .. áOp 18p lop 14p l2p 
7430 Single 8 -input NAND gates .. .. .. 20p 180 lip 14p lop 
7440 Dual 4 -input NAND buffer gates .. .. 209 18p 1áp 14p 129 
7441 BCD -Decimal decoder/Nixie driver .. 75D 72p 700 600 66p 
7442 BCD -Decimal decoder (4 -10 -line) TTL 0/P .. 759 72P 709 6010 660 
7448 Excess 3 -Decimal decoder TTL outputs .. 11.00 959 909 800 70p 
7447 BCD -Decimal 7 seg. decoder/indicator driver 81.75 41.60 4145 £1 -SO 21.15 
7448 BCD -Decimal 7 seg. decoder/driver TTL 0/P 1175 11.80 01.45 01.80 it 16 
7450 Expand dual 2 -input AND -OR -INVERT gates 20p 180 180 14p lap 
7451 Dual 2 -wide 2 -input AND -OR -INVERT gates 20p 180 10v 14p 12p 
7458 Quad 2 -input expand AND -OR -INVERT gates 20p 18p 18p 14p l2p 
7454 4 -wide 2 -input AND -OR -INVERT gates .. 200 18p 12p 149 12p 
7460 Dual 4 -input espandere .. .. 209 18p 160 14p 12p 
7470 Single J -K flip-flop (gated Inputs) .. .. 80p 870 860 Bap 209 
747E Single J -K flip flop (gated Inputs) .. .. 800 27p abp 22p Op 
7478 Dual J -K flip flop . .. .. .. 40p 37D áS0 Up 80p 
7474 Dual 1) flip Sop .. .. .. 400 87p 8S0 88p 110p 
7475 Quadruple biatable latch .. .. 459 42P 40p Up 860 
7478 Dual J -K flip-flops with Preset and Clear .. 409 870 84v SID 2S0 
7480 Gated Full Adder .. .. .. .. 80v 72p 67v 09D 660 
7481 16 -bit read/write memory .. .. .. 11.26 81.15 51.10 21.00 909 
7482 2 -bit binary Full Adder .. .. .. 870 809 70p Up 40p 
7488 4 -bit binary Full Adder .. .. .. Sí-00 90p 85p 80p 780 
7484 16 -bit RAN with gated write inputs .. .. 1109 851) SOp 75v 71D 
7488 Quadruple 2 -input Exclusive OR gates .. 450 41D asp 86p UP 
7490 BCD decade counter .. .. .. .. 759 709 Pip 600 640 
7491 8 -bit ehilt register . .. .. .. Sí-00 U0 90p á0p 70p 
7492 Divide twelve counter .. .. .. 7óD 709 65p 600 55D 
7498 4 -bit binary counter .. .. .. 76p 700 86p 600 55P 
7494 Dual entry 4 -bit shift register .. .. BOp 76p 70v 66p 00D 
7495 4 -bit up -down shift register .. .. .. 80p 75D 70p 45p 600 
7496 5 -bit parallel/serial in/out shift register ... 11.00 97p 950 90p 88p 
74106 8 -bit bietabie latch .. .. .. 12.60 22.80 12.00 6176 45.60 
74118 Hextuple Bet -Reset latches .. .. .. 11-00 96p 90p 80p 70D 
74121 Monostable multivibratore .. .. e0p 56v bOp 46p 41p 
74141 BCD -Decimal decoder/Niaie driver . 11.00 960 90p 80p 70p 
74146 BCD -Decimal decoder (1- 4 -line) TTL0/P .. 11-50 £1.40 1180 ill 10 Il -00 
74150 16 -bit data selector/multiplexer .. .. 18.86 £8.20 48.95 12.16 12.05 
76151 8 -bit data selector/multiplexer 11.10 95p 900 800 700 
74168 Dual 4 -line to I -line data selector multiplexer 11.35 11.27 11.20 el -15 41.10 
74154 16 -bit decoder/demnitiplexer .. .. 22- 00 11.76 81.66 SI.80 41.06 
74155 Dual 2 -line to 4 -line decoder/demultiplexer .. 11.56 11.47 11.36 11.10 11.06 
74156 Dual 2 -line to 4 -line decoder/demultiplexer .. 11.56 11.47 41.36 11.10 11.05 
74190 Sync decade up -down counter, Nine mode .. 11.0 11.86 11.75 01.60 11.50 
114191 6yne 4 -nit up -down counter, l -line mode 01.96 11.86 1175 41.80 41.50 
74192 sync decade up -down counter, 2 -tine mode .. 85- oo 51-e0 V.- so 01.86 11.65 
74198 Sync 4 -bit up -down counter,2.11ne mode .. 12.00 Si -90 41.80 11.60 /1.40 
74196 Asynchronous preeettable decade counter .. 11.50 11-40 lí-80 11.10 11.00 
74197 Asynchronous presettable 4 -bit binary counter 1160 21.40 - S1.80 11.10 4100 
Cereplele dais on the above is booklet 20 payee, Ref. 29, issue 2 at 15p poet paid. 
Texas I.C. Handbook. Complete information on 100 types. 409. Post 10p. 
Integrated circuit sockets 14 pin D.I.L. 26p; 18 pin D.T.L. Bop. 

QUANTITY 
OFFERS ! 

FROM STOCK 

AFI IT Millard 20P 
25 + 17p 

100 + lap 
500 + 12p 

1000 + 10p 

2N2646 Motorola 
40p 

25 + 3Sp 
100 + 21p 
500 + 28p 

1000 + 2Sp 

OC170 Mullard 3Sp 
25 + 20p 
100 + lip 
500 + 15p 

1000 + 13p 

09127 Millard 15p 
25 + 12p 

100 + 10p 
500 + 9p 

1000 + Pp 

0C3S Mallard 50p 
25 + 4Sp 

100 + 409 
500 + 35p 

1000 + 30p 

2N2926Green 100 
25 + 9p 

100 + Op 
500 + 6p 

1000 + Sp 

OC107 All Makes 
10p 

25 + 89 
100 + 7p 
500 + 6p 

1000 + Sp 

2N3055 Fairchild 
7Sp 

100+50p 
500 + 40p 

1000 + 350 

BYZ13Mullard 2Sp 
25 + 20p 

100 + 17p 
500 + I Sp 

1000 + lip 
INTEGRATED 

CIRCUITS 
MFC4000P 56p 
MFC4010P BOp 
1C12 1260 
PA246 1150 
TAD100 11-50 
TAD110 51-50 
100724P 60p 
7020 (T051 75p 
7090 (TOS) 45p 
7090 (D.I.01.) 45p 
7230(T05) 11-00 
7410(7051 Op 
1001303P 12.00 
10013049 - 4285 
8L403D 1160 
7410(DIL) 75p 
914(705) 40p 
923(708) 40p 
TOSHIBA 
20 watt amp. 14-47 
TOSHIBA 
Pre amp 11.60 

PLESSEY INTEGRATED 
CIRCUIT 8 Watt AmDIIOer 
8L408D 
Complete with 8 -page 
booklet, circuita 
and data 
EI.50s, 

ZENER DIODES 
1- 25 100 500 1000 
24 + + -r + 

400m/w 
BZY 88 
serles 12p 10p Op 7p 6 

II watt 
ZL series Up 2Sp 209 171) 150 

3 watt 
STZ merles Sop 27p 260 22P top 

10 watt 
7.8 series +40p 87p Up 80p 25p 
All types are 5%. Wire Ended + these 
Stud. in voltages 3-3-100 volt in all 
standard values. º3.3-33 volt. 

TRIACS 
Stud with accessories 

P.I. Current 1-11 
Type volts 
BC35A 100 3 amps Hop 
903511 200 3 amps 85P 
00351) 400 3 amps 900 
8C40Á 100 0 amps 90p 
904011 200 8 ampo /1.55 
8C40D 400 6 amps £1.00 
8045A 100 10 amps 51-05 
804513 '200 10 ampo 41-15 
00450 400 10 amps 81.86 
8050 A 100 10 amps 81.86 
8050B 200 15 amps 11.40 
00500 400 15 amps 8176 
8040E 200 9 amps £185 
8040E 200 10 amps 8145 
8050E- 500 15 amps £1.96 
DIAC 8D2 25p 

0A202 10p 
25 t Pp 

100 + 7p 
500 + 6p 

1000 + Sp 

0C28 Mullard 60p 
25 + SSp 

100 + 50p 
500 + 43p 

1000 + 401, 

2N3819 Texas 35p 
25 + 30p 

100 + 2Sp 
500 + 20p 

1000 + I7p 

SILICON RECTIFIERS 
1 AMP MINIATURE PLASTIC WIRE ENDED 
Type P.I.V. 1-49 b0+ 100+ 500+1000-F 
IN4001 50 Op 6p 4Ep 4p alp 
IN4002 100 Ip Pp 5p 440 4P 
1)14003 200 89 7p Op 6p 41v 
IN4004 400 8p 7p 611 Sp 410 
1N4005 800 10p Sp 8p 7p Op 
IN4006 800 ISD 10p 9P Sp 7p 
IN4007 1000 14p 12p 10p Sp 8p 

BRIDGE RECTIFIERS 
Miniature Potted £Wcon 1' x t- x 1" 

Cur- Cur - 
Type P.I.V. rent 1-12 Type P.LV. rent 1-11 
1002 100 la 660 4004 400 4. 700 
2002 200 2a Oó0 6004 600 4. SOp 
4002 400 2a 750 1006 100 6a 70p 
6002 600 2m. 800 2006 200 6a 76p 
1004 100 4e 1116p 4006 400 6a 41.00 
2004 200 4a 70p 6006 690 Ba 8110 

BC10B and 9 
All Makes 10p 

25 + OP 
100 + 70 
500 + 6p 

1000 + Sp 

ADI61 ADI62 35p 
each 

25 + 32p 
100 + 28p 
500 + 2Sp 

1000 + 22p 

OUR RANGE IS ALWAYS EXPANDING - Enquiries invited for new types arriving daily 
ADDITIONAL DISCOUNTS -10% 12+: 15% 25+: 20% 100+ -DELIVERY IS FROM STOCK 

HEN RY'S 
SEMI -CONDUCTOR DEPARTMENT 
303 EDGWARE RD . LONDON. W2. TEL. 01-123 1008/9 

ADIO LTD. CALLERS 356 EDGWARE ROAD W2. 

NEW LIST - NEW PRICES 
1971 TRANSISTOR 
LIST 1500 - 

SEND FOR YOUR FREE 
COPY TODAY... 

DISCOUNTS We respectfully ask 
10% 12 t 1 ANY ONE customers ro include 
16% 25 i Y TYPE e minimum 11.00 per 
20°4100 100 . 

order ìt helpsto planaheai 
POSTAGE 7p.ALL ORDERS 6 saves postage as well. 
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TOP QUALITY - LOW COST =CFI 
(±L) ECM 

MULTIBAND6 TRF SHORT WAVE RECEIVER 
KIT 

This new all transistor T.R.F. Receiver tunes SSO Khz-30 Mhz (540 -IO 
metres) complete coverage, no gaps. Trawlers, Ship to Shore telephone, 
Six Amateur Bands, 160-10 metres, International Broadcast, Australia, 
Far East, Russia, USA, etc. etc., using miniature plug in coils. 
Hi -Gain FET Regen. pet./Pre-Amp A.F./A.F. Module giving full loud 
speaker output to any external 2/3 ohm speaker. 
Two separate Tuning Dials, Calibrated Mhz and Degrees. Electrical 
Bandspread on all bands. Regen. det. receives CW/SSB signals also. 
Handsome styling with Black Perspex Panel, Steel Cabinet in Charcoal finish with Chrome Trim. 
This is a quality CODAR-KIT with full 12 months guarantee. No technical knowledge required, printed circuit construction, Instruction 
Manual with pictorial drawings backed by friendly Help -U After Sales 
Service if you have any queries. 

Complete Kit (even to the resin -cored solder) with 3 Coils. £11.50 Carriage 70p. 
Available NOW. NEW PR40 FET Pre -Selector. Stamp brings Complete ready built £24.50, Carriage 70p. 
illustrated leaflets. I Ask the chap who's got one, there's lots of them! 

o 

AMATEUR RADIO EQUIPMENT 

CR 70A 
COMMUNICATION RECEIVER 

WORLD RANGE PERFORMANCE 

SUPERB STYLING 
The CODAR CR 70A is an outstanding general coverage communication 
receiver, ideal for the keen S.W.L. 

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

ON THE DESIGN STAFF- 
G3SZM G31RE GOBBI 

WE HAVE MOVED TO OUR NEW FACTORY PLEASE NOTE OUR NEW ADDRESS 

CODAR 
VALCON WORKS BURRELL BUILDINGS CHURCHILL INDUSTRIAL ESTATE LANCING SUSSEX 

We'll give you the chance you 
didn't take at school. 

'O level standard in Maths, and 
Science or English, or a good C.S.E. in 
selected subjects could get you a great 
career in today's Navy. We'll train you to 
be one of our top technicians, working on 
space-age equipment and earning over 
£2,000 a year. If you're 15+-21 send for 
our free book. 

APPRENTICESHIPS 
Name 

Address 

Date of birth 
(Enquiries from U.K. residents only) 

Royal Naval Careers Service 
(83oQN2), Old Admiralty Bldg., 
Whitehall, London, SWtA2BE. 
Please send me, without obligation, 
your free booklet, "Royal Navy 
Technician Apprenticeships". 

ROYAL NAVY 
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* components list 

Resistors: 
R1 R101 22k1) 5% 3W R22 R122 82k12 5% 1W 
R2 R102 47kû 5% 1W R23 R123 10052 

R3 R103 1k125%1W R24 R12433052 5%1W 
R4 R104 100k12 R25 R125 470û 5% 1W 
R5 R105 1 2k12 5% 1W R26 R126 4.7k12 
R6 R106 270k1) 5% 1W R27 R127 4 7kû 
R7 R107 221(125%1W R28R128 2212 5%1W 

R9 R109 1.2kí2 5% 1W } see text next month 

R10 R110 4.7k52 R29 R129 2252 5% 3W 
R11 R111 1 81(12 R30 R130 15012 

R12 R112 3-3kû R31 R131 22012 5% 1W 
R13 R113 10k12 R32 R132 22012 5% 1W 
R14 R114 331(12 R33 R133 15012 

R15 R115 3.3k12 R34 R134 2212 10% 5W 
R16 R116 10k12 wire wound. 
R17 R117 1k1-2 R35 R135 4 71) 10% ¡W 
R18 R118 2 2k12 R36 R136 47Q 
R19 R119 2210 5% 1W R37 68012 10% 3W 
R20 R120 22kû 5% 1W R38 6801) 10% ¡W 
R21 R121 68012 5% 1W 
All resistors 10% 3W high stability carbon film 
unless otherwise specified. 

Potentiometers: 
VR1 VR101 100k12 twin -gang carbon linear 
VR2 VR102 100k12 twin -gang carbon linear 
VR3 5k12 single -gang carbon linear 
VR4 VR104 10k12 twin -gang carbon log 
All pots have p.c. terminations-AB Metals type 
D45 

Capacitors 
Cl C101 
C2 C102 
C3 C103 
C4 C104 
C5 C105 
C6 C106 
C7 C107 
C8 C108 
C9 C109 

01µF 
0.1µF 
100µF 3V tantalum 
0.1µF 

10pF 10°ó 30V polystyrene 
0.1µF 

3900p F 

001µF 
not normally required (see text, next 

month) 
C10 C110 005µF 
C11 C111 560pF 5% 30V polystyrene or 

ceramic 
C12 C112 0.05µF 
C13 C113 101iF 
C14 C114 1500pF 
C15 C115 1000pF 
C16 C116 1001LF 
C17 C117 10pF 
C18 C118 47pF 
C19 C119 01µF 
C20 1000µF 
C21 1000µF 
C22 3500µF 
C23 3500µF 
All capacitors 10% 
otherwise specified 

16V tantalum 
5% 30V polystyrene 
5% 30V polystyrene 
3V tantalum 
10 % 30V polystyrene 
10% 30V polystyrene 

25V electrolytic Daly 
25V electrolytic Daly 
50V electrolytic Daly 
50V electrolytic Daly 

30V polyester or mylar, unless 

Switches: 
S1 4 pole 2 push-on-push-off 
S2 2 pole 2 way ff 
S3 4 pole 3 way make -before -break rotary 
S4 4 pole 2 way push-on-push-off 
S5 2 pole 2 way slide 
S6 single pole mains on -off rocker 
S1, S2 and S4 are for p.c. termination 

Integrated Circuits & Semiconductors: 
ICI IC101 SN72748P 
IC2 IC102 SN72741P 
IC31C103 SN72748P 
Tri Tr101 BC182 
Tr2 Tr102 BC182 
Tr3 Tr103 BC212 
Tr4 Tr104 TIP42A Texas Instruments Ltd. 
Try Tr105 TIP41A 
Di 1N4002 
D2 1N4002 
D3 1N4002 
D4 1N4002 
ZD1 BZY88C15 
ZD2 BZY88C15 

Indicator: 
N1 Neon mains indicator 

Transformer: 
T1 Mains transformer primary 240V secondary 

20-0-20V 1A. (special design) Gardners SL20 

Sockets: 
SK1 
SK2 
SK3 
SK4 
SK5 
J1 

Fuses: 
F1 F101 
F2 F102 
F3 

5W DIN socket 
5W DIN socket 
5W DIN socket 
speaker DIN socket 
speaker DIN socket 
3 pole stereo jack socket 

2A 1.25in. cartridge 
2A 1 .25in. cartridge 
1A 20mm anti -surge 

IC Sockets: 
8 pin DIL IC sockets (IC sockets must be used- 
it is a condition of IC guarantee from Henry's Radio 
Ltd.) 

Miscellaneous: 
2 off twin fuseholders (1-25in fuses); 1 off panel 
mounting 20mm fuseholder. 

All components, including a ready drilled fibre 
glass printed circuit board, drilled and punched 
metalwork, finished front panel, will be available to 
home constructors and the trade, from Henry's 
Radio Ltd. A teak sleeve will also be available- 
more details next month. 

As with the rumble filter, its response is modified 
slightly by the feedback impedance of the output 
stage which provides its loop gain. The response of 
the scratch filter is given in Fig. 8 and shows that 
the circuit is again critically damped and reaches a 
roll off of nearly 40dB/decade(12dB/octave). 

The output stage 
The configuration of the output stage is almost 

identical to that of the input stage with a few extra 
watts thrown in. The midband gain of the stage is 

R22+R21 
R21 

and the reactance of C16 reduces this 

to unity at d.c. so that the final offset of the power 
stage is only 3 or 4mV. This feature is of importance 
first because it removes the need for a level setting 
adjustment and secondly because it allows all normal 
loudspeakers to be connected directly without the 
need for a bulky blocking capacitor. Even a Quad 
electrostatic loudspeaker can be driven satisfactorily 
in spite of the low primary resistance of its matching 
transformer. 

The power stage is rather unusual in that it 
provides about 20dB voltage gain unlike the normal 
Darlington or other 100% feedback configuration. 

The gain is introduced by attenuating the feed- 
back with R31 and R28 for positive excursions and 
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Fig. 6: Transient response of the tone control with maximum treble 
boost. Scale: X 200µS/div., Y 5V/div. 

R32 and R29 for negative excursions. Voltage gain 
is necessary because the output swing of the opera- 
tional amplifier is limited partly by its d.c. swing 
capability but mainly by its slew rate-the maximum 
rate in V/µS at which the output can change. 

The transistors used in the power stage are low 
cost plastic encapsulated types. The drivers are a 
complementary pair of Texas Silect devices type 
BC182 and BC212. They have a continuous rating of 
300mW in free air at 25°C which is quite adequate 
for driving the output transistors providing ballast 
resistors R30 and R33 are added to reduce their 
collector dissipations. 

Quiescent current setting 
This is always a knotty problem in class B or class 

AB amplifiers and is a process which frequently 
means instant death to the output transistors. This 
does not matter too much if you work for the 
firm which makes them but it is not so good if you 
have parted with hard earned cash. For this reason 
the circuit shows fixed resistors (R24 and R25) which 
set-up the potential across the Vbe multiplier (Tr1). 
This potential, in conjunction with the d.c. feedback 
introduced by the emitter resistors R28 and R29, sets 
the current in the driver stage and hence, in the 
output transistors. If you are a purist you can sit 
down with a slide rule and data sheets and prove 
that this will give you a very wide variation of 
quiescent current. However, a more empirical 

Fig. 7: (above) The scratch filter-classic 
2nd. order configuration. 

Fig. 8: (right) Scratch f/ter characteristic. 

approach based on experience with about two dozen 
amplifier boards and transistors from different 
batches have indicated that the current usually sets 
up between 10mA and 40mA and anywhere in this 
range gives good crossover performance. This is 
partly due to the current, rather than voltage drive 
into the bases of the output transistors which have 
no shunt resistors to their emitters. Omitting these 
resistors slows down the power devices slightly but 
this is allowed for in the frequency compensation. 
The oscillograms in Figs 9a and 9b show the smooth 
crossover for an output power of 100mW r.m.s. with 
triangular inputs at 1kHz and 10kHz. Should the 
purist remain unconvinced, however, there is provi- 
sion for a 47051 preset potentiometer on the printed 
circuit board. This is wired in place of R28 which 
should be omitted if the preset is used. There is also 
a link between the emitter of each TIP42A and the 
+25V rail which can be broken to give a current 
monitor point. This quiescent current in the output 
stage can then be set to 20mA. 

Frequency compensation 
It is vital to have an amplifier correctly compen- 

sated if good transient response is expected from an 
amplifier. All too often designs appear to have 
marginal stability which causes the home constructor 
endless problems. In the Texan a dominant pole is 
placed in the open loop response by the 10pF 
capacitor, C17. A further pole occurs naturally in 
the discrete stage which is cancelled by a zero intro- 
duced with the phase advance capacitor, C18, This 
gives pearly 90° of phase margin to the amplifier 
which allows it to cope quite well with highly capa- 
citive loads. Fig. 10 shows the transient response 
when driving 20 watts into an 811 resistor in parallel 
with 2ttF-said to be equivalent to an electrostatic 
loudspeaker load. There is a small overshoot under 
these conditions since transistor parameters have an 
inconvenient habit of changing with collector 
current. However, the degree of overshoot is not 
enough to cause trouble. 

A similar oscillogram, Fig. 11, shows the output 
waveform when driving a Quad electrostatic loud- 
speaker, The power level in this case was only 1W 
as higher levels proved rather unpopular with my 
colleagues! 

In addition to the compensation components there 
is a dummy h.f. load (C19 and R36) which is not 
necessary when driving most loudspeakers but takes 
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Oscillograms showing the smooth crossover for an output power of 
100mW r.m.s. into 82. 
9a (above): shows 1kHz triangular wave. Scales: X 200µSldiv., 
Y 500mV/div. 
9b (below): shows 10kHz triangular wave. Scales: X 20µS div., 
Y 500mVldly. 

Fig. 10: Transient response driving 20W into 80 in parallel with 2µF. 
Sca/es: X 200µS/div. Y 10V/div. 

Fig. 11: Transient response when driving 1W into Quad electrostatic 
loudspeaker. Sca/es: X 200µS/div., Y 2Vldiv. 

care of the output under nearly no-load conditions. 
These arise when using headphones or with some 
loudspeaker crossover systems which look very 
inductive at higher frequencies. 

Headphone output 
This facility was added at popular request and 

originally consisted of a jack socket straight across 
the output. An arrangement which promptly ruined 
a brand new pair of Koss PRO-4AA Stereo head- 
phones not to mention a near miss on my eardrums. 
Although the former were kindly repaired free of 
charge, thereafter an attenuator seemed a good idea. 
The attenuator values were chosen to give a listening 
level very roughly equivalent to that through the 
loudspeakers and to be capable of driving normal 
low impedance headphones as those mentioned. 

Overload protection 
This is another brain-teaser. It is very easy to get 

so carried away with protection circuitry that it 
becomes as complex as all the rest of the amplifier 
put together. Simple methods frequently introduce 
distortion and do not protect much anyway. In the 
Texan the only protection is provided by a fuse. It 
gives satisfactory protection against a short circuit 
on the output line since the TIP41A and TIP42A 
have a continuous collector rating of 6 amps which 
allows an adequate margin for the 2 amp fuse (1 amp 
for 150 loads) to blow. 

One disadvantage of using a d.c. coupled output 
is that a fault in the output stage could put a large 
continuous current through the speaker. The fuse 
will also protect against gross overloads but this is, 
of course, rather dependent on the actual loud- 
speaker used. It is very unlikely that a catastrophic 
breakdown will occur but if belt and braces are 
required then the traditional large electrolytic could 
be inserted providing the loudspeaker is returned to 
the -25V supply line to polarise the capacitor. 

The power supply for a class B amplifier is the 
part most likely to be the subject of compromise. If 
size, weight and most of all, cost are of no con- 
sequence then a huge transformer and vast electro- 
lytics will give almost perfect regulation. Alter- 
natively, a regulated power supply can be built 
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+25V 

R37 
+15V 5ó0f) 

Fig. 12 Circuit of the mains power supply for the "Texan" stereo 

amplifier. Note that a 2A fuse (F2, 102) should be shown in the +25V 
and -25V supply rails respectively. 

which cuts down on the electrolytics but adds at 
least one extra power transistor. Unless carefully 
designed they can also suffer from reactive output 
impedances or worse still instability which does not 
help the amplifier, of course. 

The circuit diagram of the compromise chosen is 
shown in Fig. 12. For the output stage nominal ±25V 
supplies are derived from an unregulated full wave 
circuit with 3500µF smoothing capacitors. The 25V 
rails in turn supply the ±15V rails for the opera- 
tional amplifiers. 

The 15V supplies are stabilised by a pair of low 
cost zener diodes. Accuracy is not at all important 
here since the operational amplifiers will operate 
equally well with supplies between ±12V and ±18V. 
The zeners are necessary more as clamps to ensure 
that the rail voltages do not exceed ±18V, the maxi- 
mum rating for the operational amplifiers. In parallel 
with the zeners are two 1000µF capacitors, C20 and 
C21. These may seem rather high in value but with 
full bass boost and magnetic pickup equalization, an 
equivalent input in the order of 10µV at 20Hz will 
produce 20W at the output. It is, therefore, essential 
to reduce ripple feedback to a minimum. The same 
reason, of course, accounts for the ease with which 
careless earthing can introduce low frequency 
instability. 

The mains transformer recommended for the 
Texan is of rather unusual construction. It is a new 
design for which the manufacturers claim very low 
stray magnetic field-a great help when positioning 
the amplifier near a magnetic pick-up. 

It also has a height of only 1.5in. which gives the 
Texan its `slim -line' dimensions. 

The nominal secondary voltage is 20-0-20 at 1 amp 
continuous r.m.s. and measurements on the trans- 
former in circuit showed a regulation of about 3V 
r.m.s. between no load and a continuous sine power 
of 20 watts into one 812 load. The d.c. rails variations 
are as follows: 

Quiescent +32V 
20W sine into 812 (one channel only) ±23V 
16W sine into 81I 

(both channels simultaneously) ±17V 
It is apparent from these figures that the power 
supply is a major influence on maximum output 
power and distortion when considering continuous 
sine wave inputs. 
Although holders for the integrated circuits were not 
used on the prototype, it is however recommended 
that they are used by the constructor. 

TO BE CONTINUED 

ISSUES WANTED 
...A May 1971 and two June 1971.-Martin Cooper, 1 Cranston Road, Bramcote 

Hills, Beeston, Nottingham, NG9 3GU. 
...P.W. May issue 1967.-P. G. Cooper, 14 Ruspidge Road, Cindertord, Glos. 
...P.W. August 1988.-P. Mitchell, 35 Inverton Road, Kirkcaldy, Fife, Scotland. 
...Issue of P.W. which dealt with the construction of a continuous loop echo 

chamber (principle of record and fast/replay/erase tape recorder).-J. Peters, 83 

Carlyon Road, Hayes, Middlesex. 
...March 1866 issue of Practical Wireless.-M. Allmark, 4 Bowood Grove, Mean - 

wood, Leeds, LS7 2PX. 
..July, Oct., Dec. 1970, Feb. 1971, of P.W.-D. Knott, 39 Wychbury Road, Quarry 

Bk., Brierley Hill, Staffs., DY5 2XX. 
..P.W. for August, September, October, November. All 1971.-F. Young, Church 

Hill, Holme Sp. Moor, York, YA4 4EE. 
...P.W. April 1971.-H. R. Hodson, 81 Mollneaux Road, Sheffield, S5 OJZ. 
...January 1970 Issue P.W.-M. Brown, 47 Stanmore Road, Nahoon, East London 

South Africa. 
...Practical Wireless Jan. 1971.-B. P. Leite, Caixa Postal 8984, S. Paulo 01009, 

Brazil. 
.. Practical Wireless, Volume 45 (May 1969 -April 1970 inclusive), Practical Wire- 

less for November 1971, Practical Electronics, Volume 5 (January 1968 -December 
1969).-Martin Ridge, 25 Broomfield Crescent, Leeds, LS6 3DD. 

...June, July, August issues 1971 of Practical Wireless. All expenses refunded.- 
M. B. Spitler, 17 St. Andrew's Road, Hatfield, Salisbury, Rhodesia. 

...Back copies which cover "Digital Frequency Counter/Timer" by J. Thornton- 
Lawrence.-D. W. Barber, 28 Aldersey Road, Crewe, Cheshire, CW2 8NR. 

...Issue of P.W. with the P.W. Treasure Locator.-J. Whoiden, 4 Bewley Road, 
Trowbridge, Wilts. 

-Jan. 1971 issue of Practical Wireless with an article on the P.W. Stereo Tape 
Recorder.-M. J. Brill, 43 Crockham Way, Eltham, London, SE9 3HD. 

...Jan. 1971 issue of Practical Wireless.-A. W. Fletcher, 65 Waterloo Street, 
Hove, BN3 IAH, Sussex. 

...January issue(s) of P.W. with the construction of a stereo tape recorder.- 
S. Savage, 13 Merton Road, Walthamstow, London, E.17. 

...April 1971 issue Practical Wireless.-Mr. T. M. Fresson, Farnham, Surrey. 

..Sept. 1970 of Practical Wireless.-Mr. B. A. Clark, London, S.E.18. 
July 1971 Practical Wireless.-K. M. Warford, 12 Bloomfield Drive, Shefford, 

Bedfordshire. 
...Issue of P.W. containing the "Clubman" receiver on a car radio.-A. Rubin, 

The Barn, Castle Lane, Todmorden, Lancs. 
...Circuit of a 50watt Bass amplifier.-R. U. H. Parrett, 35 Cabeil Road, Park Bank, 

Guildford, Surrey. 
...Issues June to November 1970 inclusive and June 1971 of P.W. wanted. Please 

state price.-G. G. Cooper, 139 Eltham Road, West Brldyford, Notts. 
...February '71 P.W. Expressly. Part 2 of P.W. Stereo tape recorder.-R. J. Searle, 

2 Pontings Close, Blunsdon, Wilts. 
...A May 1984 Practical Wireless.-D. G. Robins, 21 Mountfleld Road, Bramhail, 

Stockport, Cheshire. 
...Wanted for cash or loan, the two editions of P.W. at the end of 1970 or the 

beginning of 1971 that described the construction of a tape recorder.-Flt. Lt. Stewart, 
Officers Mess, RAF Brine Norton, Oxon. 

...Wanted issue of Practical Wireless dated February 1970, willing to pay full price. 
-M. J. Burrows, 7 Lyndhurst Road, Keynsham, Bristol. 

Wanted P.W. for: May 1967; Feb., March, Sept. and Oct. 1968; June 1969; Oct. 
1970, and P.E. for Jan. -April 1987 Inclusive line. supplement for April Issue Prefer- 
ably. Also, borrow P.W. Sept. 1967.-A. Blay, 26 Bourne Close, Broxbourne, Herts. 

AMNWilL 

"It resonates beautifully on 2 metres ...r" 
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electronics 
lookI really 

mastered 

RAPY 

... practical 
... visual 

...exciting ! 

no previous knowledge 
no unnecessary theory 

no "maths" 

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

1/ BUILD AN 
OSCILLOSCOPE 

You learn how to build 
an oscilloscope which 
remains your property. 
With it, you will become 
familiar with all the 
components used in 
electronics. 

2/ READ, DRAW 
AND UNDERSTAND 
CIRCUIT DIAGRAMS 

as used currently in the 
various fields of electronics. 

3/ CARRY OUT 
OVER 
40 EXPERIMENTS 
ON BASIC ELECTRONIC 
CIRCUITS & SEE HOW 
THEY WORK, including : 

valve experiments, transistor experiments 
amplifiers, oscillators, signal tracer, pho- 
to electric circuit, computer circuit, basic 
radio receiver, electronic switch, simple 
transmitter, a.c. experiments, d.c. experi- 
ments, simple counter, time delay circuit, 
servicing procedures. 

This new style course will enable anyone to 
realty understand electronics by a modern, 
practical and visual method-no maths, and 
a minimum of theory-no previous knowledge 
required. It will also enable anyone to under- 
stand how to test, service and maintain all 

types of electronic equipment, radio and TV 

receivers, etc. 

FREE POSE 

NOW 
r 

I BROCHURE 
I 

or write if you prefer not to cut page 

To: BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, 
P.O. Box 156, JERSEY. Please send your free brochure, without obligation, to: 

we do not employ representatives 

BLOCK CAPS NAME 

ADDRESS PLEASE P.W.e 

special free gift also to all our students 
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BENTLEY ACOUSTIC 
CORPORATION LTD. 
38 CHALCOT ROAD, CHALK FARM, LONDON, N.W.I 
THE VALVE SPECIALISTS Telephone 0I-722-9090 
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LOW PRICE HIGH I UALITY SPEAKER SYSTEMS All cabinets are new and carefully designed acoustically with speakers mounted on 4in. chipboard baffles. All speakers are ex -TV high quality with hi -flux magnets carefully ma shad and tested. 

ELF 
An extension speaker of quality; 9 x 
54 x 34in. veneered in natural teak 
with smart gold and mottled Vynair 
front 3 ohm speaker. The baffle is half 
inch thick. A real bargain at E1.85 
P. & P. 371.p. 

THE 

SHELLEY 
Size 21 x 11 x 64in. 

An extremely elegant speaker system 
made of 12mm. chipboard covered with 
black leathercloth with mottled Vynair 
front. This unique system uses three ex 
TV speakers. Carefully matched and 
tested. Will handle 10 watts and will 
match 8 ohms impedance, if preferred 
the speakers can be wired in series 
parallel to match 3 ohms impedance. A 
real bargain at £4.95 plus 70p P. & P. 
MATCHING TRANSFORMER for 15 
ohms 8Sp post free. 

CARTRIDGES -Stereo 
Sonotone 9TA H/C Diamond E2.40. Rosette 5105 Medium Output, LI.40. 5106 High Output f1.40. Acos GP93/I Sapphire, LI.90. GP94 1 Sapphire, M. TA700 'equivalent to B.S.R. SXIM, 
El IS. Japanese equivalent to B.S.R. TCBs, LI.75. P. & P. 7p 
on each. 

SPEAKERS 
E.M.I. 134 x Bin, 3 ohm £2.60, IS ohm. P. & P. 30p. E.M.I. 
13} x Bin, fitted two 24in. tweeters, IS ohm £4.60. P. & P. 30p. E.M.I. 134 x 8in. (15 ohm) Hi-Fi quality £6.25. P. & P. 35p. Bakers I2in. 25 watt B and 15 ohms £7. P. & P. 30p. Eagle Crossover LI.02p. P. & P. 74p. 

VYNAIR 
Widths from 50 to 54 in., 7Sp yd. off roll. 
P. & P. 10p, } yard 40p. P. & P. 10p. 
Send Sp stamps for samples. 

IMP 
Wedge shaped extension 
speaker 74 x 64 x 4in. 
(max.). Covered in wal- 
nut wood grain cloth 

with mottled Vynair front. 
Keyhole slot at back. Fitted 

with 3 ohm speaker unit. Only 
EI.25. P. & P. 36p each 

CARTRIDGES -Mono 
GP.9I Stereo Compatible £1.25. Acos 
GP67/2 will replace Collaro and Garrard 
Mono cartridges, 95p. T.T.C. Crystal 
High Gain, 75p. B.S.R. TC8H Jap. 
equivalent íI.25. P. & P. 7p. 

BOOSTTIIESouNo 
ITAPS RECOSOEBS,01C0R0 PLAYERS 

E2.95C/IXTON Sy EÁÑERS 

P. & P. 57p 
Makes all the difference to 
volume and quality. Con- 
tains 3 speakers in series - 
ex -TV. Output 8 watts. 
Impedance 9 ohms. In black 
leathercloth. Covered and 
modelled Vynair front. Size 
234" x 5}" x 54". Keyhole 
slot for wall mounting.Twin 
connecting cable 12yds., 35p. Match- 
ing transformers if required for other 
output impedance 85p post free. 

CLARENCE 
II" wide x 84" 
x 44" deep with 
volume control 
covered in Black 
rexine and Mott- 
led Vynair. 
£2.25 P & P 25p. 

HI-FI STEREO HEADPHONES 
Padded ear cushions seal out room noise. Perfect coupling 
between reproducer and ears assure full response imped- 
ance 8 ohms. frequency range 30-15,000 Hz 6ft. cord and standard stereo plug. 
Only £2.574. P. & P. 27p. 

Stereo Headphone Junction Box 
Simple unit connects direct to amplifier and speakers to 
give attenuated headphone output has 2 position switch to give headphones only, speakers only. Only EISO. 
P. & P. 124p. 

BROADWAY ELECTRONICS 92 

MITCHAM 
q B,o 

OAD, 
d 

BtaG ROADWAY, LONDON S.W.17 01.872 3984 
(N 

(Closed all 
Wednesday) 
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olio 
1 6 
IFT1 

L3, pin 
(Fig.2) 

L3, pin 8 

R2 
22k 

deluxe9A2 receiver 
for the SWL PART 2 
R.H. LONGDEN 
CRYSTAL FILTER 

Fig. 6 is the circuit of this unit and if fitted is 
placed between the oscillator coil L3 (Fig. 2) and the 
i.f. amplifier described. The filter i.f. transformer 
provides a balanced output at pins 4 and 6, TC1 being 
adjusted to compensate for stray capacity in the 
crystal and parallel switch. In these circumstances 
selectivity can be extremely high but as the crystal 
works into a moderately high impedance here the 
passband is wide enough for a.m. reception without 
too much deterioration of speech quality. 

When the switch is closed, the crystal is out of use, 
and the selectivity is that provided by the four i.f.t.'s. 

The filter i.f.t. has to be modified, to obtain a 
centre -tap (pin 5 is unsuitable). Pull the screening 
can off the i.f.t. A small capacitor is wired internally 
between pins 4 and 6 and this component is snipped 
off. (The similar capacitor between pins 1 and 3 
must be left). The i.f.t. is then replaced in its can. 
The parallel capacitance is now provided by the two 
capacitors Cl and C2, wired externally. 

R1 

MM. --9V 
s1 I 1k 

Crystal 
3 4 

**1 b 
470pF I iió5 C2 T 

TC1 
2-1OpF 

To switch S1 

Tr 1 

AF117 

mo. C4 
min 1yiF 

C 

-9V 

Pin 2 
IFT1 

(Fig. 4) 

onstruction. The filter is assembled complete on 
a piece of paxolin or Veroboard 3xlin. as in Fig. 7. 

A black flying lead (or pin) is provided for the 
negative connection. The unit is mounted by two 
lin. bolts, with extra nuts which provide the chassis 
return. When the unit is fixed to the receiver chassis, 
the lead from pin 8 on the oscillator coil is near the 
filter i.f.t., and can be soldered to pin 2. The lead 
from pin 2 of i.f.t.l, (Fig. 4), is now soldered to the 
collector lead of the filter unit transistor or to a pin 
used as anchorage. 

A hole must be drilled in the chassis to reach the 
lower core of the i.f.t. Two insulated leads are 
soldered to the crystal holder sockets passing directly 
down through holes to the crystal switch. 

The crystal switch is fixed directly under the 
crystal. It can be a rotary switch, fitted to a bracket, 
with a coupling and extension spindle. Alternatively 
a switch wafer can be attached to the back chassis 
runner with 12in. spacers and operated by a lain. dia. 
polystyrene rod cut to fit. 

Filter Adjustment. A signal generator and output 
meter are helpful, though adjustment is possible by 
ear. The highest selectivity obtainable is very sharp 
so having adjustments a little off maximum is an 
advantage. Adjustment may need some patience, 
depending on how close the crystal and i.f.t. fre- 
quencies match at the beginning. 

If alignment is badly out, no signals at all may be 
heard. If so, align the i.f.t.'s as described earlier, 
switch the crystal out (switch closed) and adjust the 
two filter cores for best volume. Set the phasing 
capacitor TC1 about half closed. 

Fig. 6: (top left) shows the circuit for the optional crystal filter, IFT1 
being modified as described in the text. Fig. 7: (left) gives the layout 

of the filter on Its 3 x lin. board. 
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R9 

C1 
VR2 t--W{ I 

3 3 
2pF 

OC 71 
0081 

R3 
47k 

C2 

50jF 
R5 
8.2k 

R6 
82k 

470 

gig. C5 
u100yF 

A Tr2 
oCB, 

e 
D 

R7 
22k 

C4 
+ 

50.F 
R8 
680 

Fig. 8: Circuit of the audio stages, fed from the detector stage (Fig. 

Open the crystal switch, and tune the receiver 
(or generator). If results are much as before, crystal 
and i.f.t.'s are by no means on the same frequency. 
Assuming no generator or other means of checking 
the frequency of the i.f.t.'s is available, switch the 
crystal out, adjust all seven i.f.t. cores about a half 
turn in the same direction, and re -peak them for 
best results. If bringing in the crystal now sharpens 
tuning, the shift made to the intermediate frequency 
was correct. If results seem little changed or worse, 
the shift was the wrong way, so all the cores have to 
be moved in the opposite direction. 

When crystal and i.f.t.'s are approximately in 
agreement, tuning through a signal (or tuning the 
generator) will show two tuning points. One is ex- 
tremely sharp, and is not changed by adjusting the 
cores of the i.f.t.'s in later stages. The other is flatter, 
and can be moved by rotating the cores. The sharp 
peak is the crystal resonance. Tune to it and then 
rotate each i.f.t. core to the same frequency, as 
indicated by a great increase in sensitivity and the 
eventual disappearance of the second, flatter re- 
sponse. 

With i.f.t.'s aligned to the crystal frequency, tune 
through a signal (or tune the generator) while 

Speaker 

l.iR13 
1 *,3 , t fR$ /r' 

411...te ; C5-- 

T1 

d 

R11 

10k 

----9,. 

Tr3 
OCB1 

e 

R13 
+Ç6 

w 

e 

Tr4 
0081 

c 

12 

o o 

100NF 

+ve 

4, Part t) via the volume control VR2 mounted on the front panel. 

adjusting the phasing capacitor TC1. If TC1 is com- 
pletely unscrewed, a very sharp null will be found 
at one side of the signal, the signal re -appearing 
as this is passed. If TC1 is fully screwed down, the 
null arises at the other side of the signal, so it is 
adjusted to give a reasonably even response. Adjust- 
ments may make necessary very slight readjustment 
of the filter cores. 

AUDIO AMPLIFIER 
With an unlucky combination of values in the 

capacitors Cl and C2 the error could prevent phasing. 
If so, place a 30pF pre-set across Cl or C2, re -adjust 
the core, and adjust as described. It may be found 
that exchanging Cl for C2 will suffice. If selectivity 
worsens with the pre-set at any value, remove it 
and put it across the other 470pF capacitor. 

The circuit for this is shown in Fig. 8. It requires 
a few more components than directly -coupled circuit 
but has the advantage that d.c. operating conditions 
for one stage do not depend on those of other stages, 
so that unsatisfactory working is not likely, while all 
items are easily obtained. 

Construction. The parts are 
assembled on an insulated panel 
312X 2in. as in Fig. 9. The amplifier 
can be teasily tested by adding a 
speaker, 9V battery and providing 
some form of input, such as a pick- 
up, or by connecting it to the re- 
ceiver volume control. 

The amplifier is mounted by two 
12in. 6BA bolts, with extra nuts, 
which also secure tags, and act as 
a return to the receiver chassis. In 
the event of the amplifier drawing 
a very small current with no signal 
(say under 3mA) and exhibiting 
cross -over distortion, the 821í resis- 
for R10 may be increased slightly in 
value, 10011 being suggested. 

VR2 

Fig. 9: Layout of the audio amplifier con- 
structed on a 3f x 21n, insulated board. It Is 
mounted on top of the chassis with T2 at the 

rear, see Fig. 12 and photographs. 
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Fig. 10: Circuit of the b.fo.lproduct detector required for the reception of c.w. and s.s.b. The function switch S1,2, 3 is mounted on the front panel. 

BFO/PRODUCT DETECTOR 
The receiver as described so far is intended for 

a.m. reception and is thus suitable for all normal 
short wave listening. In some cases it may be wished 
to receive Morse and single sideband transmissions, 
especially on the amateur bands. This can be done by 
using a beat -frequency oscillator/carrier oscillator, 
with product detector. 

The circuit for this unit is shown in Fig. 10. Trl is 
the oscillator, operating at 1 6MHz. This frequency is 
varied by the panel pitch control VC1. The zener 
diode ZD1 provides a stable voltage for the oscil- 
lator. 

Output from the oscillator goes to one of the 
pair Tr2/Tr3, with c.w. or s.s.b. signals fed in from 
the i.f. amplifier via C8. 

For c.w. reception, VC1 is adjusted so that the 
required audio heterodyne note is produced. 

For s.s.b. reception, Trl operates as carrier oscil- 
lator, to replace the carrier removed during s.s.b. 
transmission, thus allowing the s.s.b. signal to be 
resolved. 

FT 3 
pin 4 

t 

52 VC1 

A rotary function switch provides for c.w./s.s.b. 
reception or a.m. Section S1 interrupts the negative 
line for a.m. reception, while section S2 switches the 
volume control VR2 to the product detector circuit, 
or existing a.m. diode detector, as required. Section 
S3 brings in R12 for c.w./s.s.b. to complete the diode 
circuit made through VR2 during a.m. reception. 

Construction. The components are assembled on an 
insulated board as in Fig. 11. All components, in- 
cluding the b.f.o. coil, are on this side of the board, 
so it must be checked that coil connections are cor- 
rect when turning the board over. 

Flying leads are provided for external connections 
and the board mounted clear of the chassis by 12in. 
bolts with extra nuts. The point MC is a tag locked 
to the board thus completing the circuit to the metal 
chassis when the assembly is mounted in place. 

Capacitor C8 is near the final i.f.t. a lead being 
soldered to pin 4 of the latter and passing through 
the chassis to C8. 

A black lead from R4 is connected to Si, which 
completes this circuit for c.w./s.s.b. reception only. 

VR2 is disconnected from the diode circuit and 
taken to S2. This connects to C7 
in the c.w./s.s.b. position and to 
the diode (as originally) for a.m. 
reception. R12 is wired directly to 
the switch as in Fig. 10. 

Alignment. With the switch in 
the a.m. position, reception should 
be as before but the final i.f.t. core 
will require a slight adjustment for 
best results. 

Set VC1 half closed, switch to 
c.w./s.s.b., and rotate the b.f.o. coil 
core until a strong heterodyne is 
heard. Leave the core at the 
central 'zero beat' position. Turning 
VC1 either way will now produce 
a heterodyne which rises in pitch. 

Fig. 11: Layout of the b.fo./p.d. which is 
mounted under the chassis be/ow the audio 

amplifier board. 
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* components list 

CRYSTAL FILTER 
Resistors: 

R1 ikS2 R2 22k0 R3 4.7kû R4 1k0 
All 1W 10% 

Capacitors: 
Cl 470pF 1% silver mica C3 0.1µF 
C2 470pF 1`,'' silver mica C4 0.1µF 
TCI 2-10pF trimmer (Jackson Tetfer') 

Miscellaneous: 
Transistor Tri, AF117, IFT1 (Denco IFT18/16 
see text for modification). Crystal 1.8 MHz type 
HC6U (Senator Crystals) and holder. Si, Rotary 
on -off switch with extension spindle and coupling, 
(see text). Veroboard, plain, 3 x lin. 

AF AMPLIFIER 
Resistors: 

R1 33k0 R5 82k9 R9 4700 
R2 120k0 R6 82k0 R10 820 
R3 47k0 R7 22k0 R11 10kf2 
R4 12kû R8 6800 R12 10k12 

R13 470 

All PN 10% except R10, 11 and 12 5% 

Capacitors: 
Cl 2raF 6V C3 6µF 6V CS 100µF 12V 
C2 50µF 6V C4 50t<F 6V C6 100µF 12V 

Semiconductors: 
Tri OC71 Tr2 00810 73-4 0081 

Miscellaneous: 
T1, driver transformer (Home Radio TR84). T2, 
output transformer (Home Radio TR65A). Vero - 
board plain, 3j- x 2in. 

13F0/PRODUCT DETECTOR 
Resistors: 

Rl 22k0 R5 22k1! 
R2 4.7k0 R6 22kû 
R3 1kû R7 471d2 
R4 4700 R8 5600 
All }W 10% 

Capacitors: 
Cl 004teF C4 18pF SM C7 4µF '12V 
C2 0.01µF C5 i00,uF 12V C8 47pF SM 
C3 0-01trF C6 0-02pF 
VC1 l5pF variable (Jackson Type C804) 

R9 4700 
RIO 22k£Z 
R11 22k0 
R12 47kSl 

Semiconductors: 
Tri 0C45 Tr2 0C45 Tr3 0C45 
ZD1 zener diode 56V 

Miscellaneous: 
BFO (Denco !FT 17j1 6). S1-3, 3 pote 2 way rotary 
switch. Veroboard, plain 3} x 2}in. 

Battery 

A F amplifier 

VR2 

IFT 

IF sir p 

IFT1 

Board 

IFT 

Crystal unit 

VC3 

IFT 
i 

VC2 

VC1 

Board 

VR1 

1 

Fig. 12: Location of four of the units and the battery, the b.fo.lp.d. being mounted underneath. Compare with 
photographs. An aluminium screen was later fitted between Li and L2 on the r.f. unit, to improve stability. This 

can be seen in the photographs. Mounting instructions are included with the tuning dial. 

When a c.w. signal is tuned in adjust VC1 for best 
reception the b.f.o. being above or below the signal, 
whichever results in least interference from other 
signals. 

When receiving s.s.b., VC1 is carefully adjusted to 
give best resolution of speech. If resolution is impos- 
sible, the oscillator is being tuned to the wrong side 
band of the s.s.b. signal. The same sideband is nor- 

malIy in use on any one amateur band, so the adjust- 
ment of VC1 will hold good for that band. 

With s.s.b. it is normally necessary to reduce r.f. 
gain somewhat by operating VR1. If the crystal is 
in use, tune in the s.s.b. with the switch at a.m., then 
switch to s.s.b. and adjust VC1 for best resolution. 
VC1 can then be generally left untouched while 
tuning the band for other s.s.b. signals. 
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GENERAL CONSTRUCTION 
Connections and placement of controls, etc., are 

as follows: 
VR1. This is fitted at the right of the panel. Leads 

from the r.f. and i.f. units go to one outer tag. The 
centre and other outer tags are wired to chassis. 

VR2. This fits at the left. ZD1 positive runs to one 
outer tag, the centre tag goes to the a.f. amplifier, 
and the other outer tag to chassis. (If rotating the 

Panel layout. Top left, Volume control and top right, r.f. gain control. 
Left to right below:-b.f.o. tuning, function switch, crystal filter 

in/out, mixer and aerial tuning. 

knob gives reversed control of volume, change over 
the leads to the outer tags. This also applies to VR1.) 
Connect one switch tag to chassis, and a red lead 
with positive clip to the other switch tag. 

VC4. This is located between the crystal switch 
and VR1, and is connected to a lead from VCI. VC5 
is similarly connected to VC2. Rotor tags are earthed 
to an adjacent tag bolted to the chassis. 

Negatives. An insulated tag is bolted underneath 
the chassis near the a.f. amplifier, and is an anchor 
point for battery negative, and the negative leads 
running from each unit. 

Aerial -Earth. Two sockets are fitted to the rear 
chassis runner. That for earth is connected to the 
chassis. The lead from pin 8, Ll, runs to the Aerial 
socket. 

Speaker. The secondary leads from T2 run to 
separate sockets, or a jack outlet. A 2/3 ohm speaker 
is required, fitted in a cabinet or attached to a baffle 
board. For c.w. reception low impedance headphones 
should be used. 

Panel. This is secured to the chassis by the control 
bush nuts and two brackets. The tuning drive is 
fitted by the method described in the instructions 
supplied with it. 

Cabinet. Holes are punched in the back, level 
with the sockets. An opening lid is made in order to 
reach the coils and the battery, which rests on the 
chassis near the a.f. amplifier. Small holes are drilled 
close together in order to start a metal -saw, and a 
piece about 10 X 5in, cut out. Two strips of metal 
about 6 X lin. are fixed inside with countersunk 
screws, for the lid to close against. It swings on a 
loin, hinge bolted at the back. 

CQ! CQ! CQ! CQ! CQ! 
INFORMATION WANTED 

...can anyone suggest a suitable speaker for use with my "Mellophone 3" set. It 
is mounted in a smart mahogany cabinet standing on legs. Valves used are PM2DX, 
PMILF (2), and three PM2A's.-H. Owen, 34 Bentgate Street, Newhey, Rochdale, 
Lancashire. 

can anyone please lend me a copy of Modern Wireless No. 1,-L. A. Slack, 
80 Parsonage Road, Withington, Manchester, M20 9WO. 

-.I have recently acquired a Carlton SG 4 receiver about 40 years old and I cannot 
find any gen on it at all (valves, types, etc.). Please can anyone help,-A. C. Lintott, 
3 Seaham Street, Silksworth, Sunderland, SR3 1EX. 

...details and copies of radio circuits from early editions of radio magazines, as I 

wish to renovate some Vintage receivers.-S. Lofton, St. Kieran's College, Kilkenny 
Ireland. 

..any gen on the µA 703C i.c.-J. Rowley, 18 Old Park Road, Shirehampton, Bristol, 
Bill UPW. 

any gen on the Ro type R1475 p.a.u. type R380 and tuner unit type 131.-C. Antbury, 
16 Eaton Avenue, Handbridge, Chester, CH4 7H8. 

...any gen on R4187 S.T.C. set 17 valve, 24 channel receiver circuit. Manual and 
mods for mains. Loan or buy. Also back nos. P.W. for last 10 years. Sell at cover 
price plus postage.-K. Armstrong, 11 Woodville Gardens, Ruislip, Middx. 

...circuit and details of R209 Rx. Also gen on 82 (spy) receiver and layout if possible. 
-I. L. Bishop, 27 Stratton Way, Biggleswade, Beds. 

...any gen on Reiner Electronics Oscilloscope No. 556. Service Manual, modifica. 
tion details etc. Will return.-R. P. Davies, 61 Kenley Road, Kingston, Surrey. 

..,circuit or information on capacitor analyser (Solar) type CB -2U. Loan or purchase. 
-R. Kirk, 22 Barncraig Street, 8uckhaven, Fife, Scotland. 

...circuit diagram and gen on the R11S5 Rx. I will copy and return.-A. McKenzie, 
6 Moorfield, Newcastle upon Tyne, 2. 

..,service sheet for Pamphonic Reproducers Ltd. type 3000 stereo amplifier.- 
R. W. Parker, 11 Greenacres, Downton, Salisbury, Wilts. 

...any gen on "Contessa" receiver which la 5 to 8 years old with 6 transistors and a 
diode and what appears to be 21.f. stages. The tuning dial contains the word Contessa 
and at the bottom of the Speaker fret it reads "transistor",-H. Gosling, 12 Uilawater 
Avenue, Halfway, Sheffield. 

...any Info on making a rumble and scratch filter.-N. Davidson, Leamington House, 
Dover College, Dover, Kent. 

...any hints and moda of the p.a.u. of the 19 set so that we can remove dynamotors.- 
United World College of the Atlantic, St. Donat's Castle, Liantwit Major, Glamorgan, 
CF69WF. 

..,Instruction manual for Ai rmec 877 Telenet test set.-D. Wigley, 4 Sºllons Avenue, 
Harlesden, London, N.W.10. 

...any Info on converting the 19 set Tx/Rx.-M. Saxon, Shepherds Fennel, Hendon 
Wood Lane, London, NW74HR. 

circuit for a.m.lf.m. tuner with a multiplex system.-A. G. Sobers, c/o Donnachie, 
161 Octavio Court, Greenock, Renfrewahire, Scotland. 

.,.circuit and any Info on constructing an echo (depth) sounder.-R. Medfand, 
10 Northfield Way, Brighton, BN1 BEH. 

.,.blueprint or practical circuit for the 4 -transistor amplifier published in P.W. 
November 1961.-B. Endean, 25 Astley Gardens, Seaton Sluice, Whitley Bay, 
Northumberland. 

.,,circuit diagram of an electronic echo chamber: the type which does not employ 
an endless tape with multiple heads but one which will produce both sustained echo 
(reverb) and repetitive echo with a variable time factor.-M. Hale, 27 Rachel Gardens. 
Sally Oak, Birmingham, B29 6NY. 

the circuit diagram of a stylus organ or even the details of the one published in 
P.W. some years ago.-V. P. Kelly, L/103197 REMIA) Mess 6F1, H.M.S. Ark Royal, 
BFPO, London. 

,,.blueprints for the following: "Celeste 7 -transistor portable" (June 1963), "7Mc/s 
Transceiver" (June 1964), "Beginners S.W. Superhet" (December 1964) 'Progressive 
S.W. Superhet" (February 1968) and "Mini -Amp" (November 1961)-A, Raza, 
P.O. Box 2671, Tripoli. Libya. 

...circuit or manual for TS210, to loan or buy. Also, any useful mods would be 
welcome.-D. Millard, 20 Jubilee Road, Tipton, Staffs, DY4 00P. 

E QUIPMENT REQUIRED 
...source of supply of small ferrite -cored r,f, chokes of 880µH, 470µH and 330µH. 

-M. J. Shepherd, 72 Westerland Avenue, Canvey Island, Essex, SS8 8J5. 
...where can I obtain I.f. transformers for a Skyrover Radio.-J. B. Valentine, 

102 Woodhouse Lane, Springfield, Wigan, Lancs. 
photocell fine line scanner and amplifier to work quick -acting solenoid for 

lightweight equipment. Black and white, on and off.-D. Corbett, 41 Tinto Road, 
Beareden, by Glasgow. 

B OOKS WANTED 
,..copies of the Marconigraph, or any other old radio wags. pre 1930. Also a nice 

set of Harmsworth's Wireless Encyclopedia.-C. Riches, Practical Wireless Editorial 
Dept., Fleetway House, Farringdon Street, London, EC4A 4AD. 

CORRESPONDENTS WANTED 
...any one Interested In electronics whether it be ham radio, Hi-Fi, audio, TV o 

any other aspect.-Des. Walsh, E15CD, "Coombe Down", Bellylynch, Carrick -on 
Sul,, Co. Tipperary, Ireland. 

... P.E. May and July 1970. Will exchange for P.E. September to October 1969.- 
Dea. Walsh, "Coombe Down", Ballylynch, Carrick-on-Suir, Co. Tipperary, Ireland 

ISSUES WANTED 
..1950-1955 and Radio Const. 1950-1959.-Lurton, 12 The Vale, Acton, London, 

W3 7SB. 
...Feb. and March 1971 P.W.-R. Watson. 51 Woodbridge Road, Newbourne, 

Nr. Woodbridge, Suffolk. 
...Television for Oct. 1987, Feb., March, April, May, June, July 1969; April, May, 

June, July 1969 and Dec. 1970.-P. F. Johnson, 21 Jubilee Drive, Sheringham, Norfolk. 
...Radio Amateur Sept. 1953, RSGB Bulletin February 1953, S.W. Mag. Oct. 1948 

and Dec. 1954.-1. Simpson, 2 Taylor Cottages, Derryhale, Portadown, Co. Armagh, 
N.I. 

Jan. to Nov. 1966, July 1967, Jan., Feb., March 1968, Index for Vols. 41 to 46 (all 
P.W.), P. Electronics for Jan. to Nov. 1966, Nov., Dec. 1967, Jan., March 1968, Jan. 
to Nov. 1989, Nov. 1970, April 1971 and Index for Vols. 1 to 6.--H. Ferns, 11 King 
Street, Coatbridge, Lanarkshire, Scotland. 

...Issue of P.W. Jan. 1962 containing "Minuette".-S. Grosvenor, 50 Countess 
Crescent, Bispham, Blackpool, FY2 9LQ. 

...P.W. for June and July 1969 also Jan. 1971. P.E. issues Jan. to March 1970 
Inclusive.-A. Taylor, 89 Howth Drive, Woodley, Nr. Reading. 

...P,W. September and October 1970.-W. R. Pitt, 26 Highdown Avenue, Worthing, 
Sussex. 

...P.W. June 1971. F. J. Camm's "Beginners' Guide to Radio" (5th or 6th edition). 
Also "Elementary Course In 26 Lessons", and P.W. July 1948.-H. Howard Shep- 
herd, 5 Pafford Avenue, Watcombe, Torquay, T02 BBS. 

-The Issue of P. Television containing the "Viewmaster".--E. Fairer, 108 Colne 
Road, Twickenham, Middx. 

...P.W. Sept., Oct. and Dec. 1970 and Oct., Nov. and Dec. 1971.-C. J. Page, 
Flat 6, 17 Devonshire Terrace, Lancaster Gate, London, W.2. 

...April 1971 Issue of P.W.-T. M. Fresson, Fernilee, Churl, Farnham, Surrey. 

...P.W. July 1960.-T. Richards, 52 Cookson Street, Liverpool, L1 5EH. 

...P.W. August 1968 and issues containing the Portable Keyless Organ.-K. Oliver, 
10 Mayflower Road, Shirley, Southampton, Hante. 

-P.T. July 1971 with the 625 i,f. strip.-O. Collins, Landford, Germansweek, Bear - 
worthy, Devon. 
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TAKE 2 
JULIAN ANDERSON 

A series of simple transistor projects, 
each using less than twenty components 
and costing less than one pound to build. 

THIS month's project is one for the DXers; it is 
a noise limiter circuit that can either be built 
into a receiver or used as a separate unit, in 

which case it fits between the headphones and the 
receiver. 

Noise is a real curse when listening to weak, far 
off stations and of course its amplitude bears no 
relationship to that of the signal that you want to 
hear. A comparatively simple circuit, Fig. 1, will 
eliminate all signals above a certain level while un - 
affecting those below that level. Our ears have a 
sort of a.g.c. system built into them, if they are 
subjected to a series of loud noises they will not be 
very sensitive to quieter passages in between those 
bursts, so, however loudly you turn up the volume, 
this will not improve intelligibility. By limiting the 
level of the peaks to that of the wanted signal there 
is a considerable improvement and signals which 
were quite lost in the noise can be heard com- 
paratively well. 

Let us assume that the unit is to be used from 
the output of the receiver. This output may be 
the equivalent of an external loudspeaker socket 
or a special headphone output, it depends on the 
design and type of receiver. if the socket is for an 
external loudspeaker and the output stage is a 
transistorised one, it is important that the output 
load is maintained and a resistor equivalent to the 
speaker impedance should be fitted, in the circuit 
shown as Rl. If you are not sure what the value 
should be 1012 will be satisfactory. 

The input is connected via the level control VR1 
to Trl where the signal is amplified. The output of 
this is fed via C3 to the back-to-back silicon diodes 
D1 and D2. These are not directly biased but as 
soon as the level of the signal across these goes 
over about 0.6V, they will conduct; one. of them 
clips the positive peaks while the other takes care 
of the negative peaks. It doesn't matter how high 
the signal level is, anything above this level will 
appear as a maximum of 0.6V. Since we shall now 
always have the same level at this point we have 
removed our control over the listening volume and 
for this reason VR2 is included. 

If the wanted signal level is above the critical 
0-6V, this will introduce distortion and it is in this 
way that the controls are set. The receiver's volume 
control should be set for normal listening level and, 
with the unit connected, VR1 should be increased 
until the wanted signal becomes distorted and harsh; 
this should then be backed off slightly. VR2 is then 
set for a comfortable listening level. 

The current consumption of the circuit is not high 
and a small PP3 battery will cope nicely. For fixing 
the circuit permanently into a set, VR1 can be the 
existing volume control, it doesn't matter even if 
the value of this is considerably higher than that 

No. 36 
NOISE LIMITER 
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Fig. t (above): The circuit 
of the noise limiter. 
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Fig. 2: The component 
layout on Veroboard. The 
strips run along the long 
way, there are no breaks in 
this. 

R1 
R2 
R3 
Cl 
C2 
C3 
Tri 
D1 
D2 
VR1 
VR2 
SW1 

10f2, 5W-see text 
1.2M(í 5%, }W 
2.2kí2 5%, ¿W 
5µF 10V minimum 
50µF 10V minimum 
5µF 10V minimum 
BC109 
1N914 
1N914 
10kí2 log. pot 
10kí2 log. pot 
On -off switch 

Prices are those recently advertised 
Wireless and may have changed. No 
made for minimum order costs or for postage and 
packing and these should be checked carefully before 
ordering. 

Ip 
1p 
4p 
4p 
4p 

12p 
5p 
5p 

12p 
12p 
10p 

70p 
in Practical 
allowance is 

shown. The output from VR2 can then be connected 
to the point that was previously fed from the volume 
control's slider. If used with a valve set the supply 
voltage can be taken from the h.t. line via a suitable 
dropping resistor to give 9V. A switch can also be 
included to switch the unit either in or out. 
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Discoscene 
EFFECTS LIGHTING EQUIPMENT 

Wheel and Cassette Projectors 
Moire - Liquid - Graphic - Polaroid 

Strobes - Kaleidoscope Lenses - Lamps 
and Fittings - Spot Banks 

Your enquiries welcomed 

EFFECTS PROJECTORS 
DISCO IMP, 150 watt 
LIQUIMATIC MINI, 50 watt QI with 

6" wheel 
DISCOWHEEL, 50 watt QI with 

quick change Cassette 
GNOME 150, 150 watt QI with 

Cassette 
LIQUIMATIC, 150 watt QI with 6" 

wheel 
PLUTO TUTOR -2, 250 watt QI with 

Cassette and 6" wheel 
TUTOR -2, with Liquisplode Tank 
KALEIDOSCOPE LENS (for Tutor -2) 
6" Liquid Wheel and Crystal Wheel 
Liquid Cassette and Moire (24 

different types to choose from) 
Portable Hi -Power Strobes 

TRADE 4 RETAIL SUPPLIED 

Disosoumt 

DISCOTHEQUE EQUIPMENT 
PA SOUND LIGHTING 
from 4SPECIALISED DISCO STUDIOS 

Illustrated above: 

DISCO SUPER. Two high quality turntables, pre -amp. cross -fade between decks, pre -fade and listen facilities,mic 
over -ride, aux inputs, full controls for sil facilities, deck inputs via break -lacks. And VU meter for visual monitoring 
of inputs and outputs. Headphone monitor socket. Output 100 watts r.m.s. DJ 30L Mk. ll Sound to Light Unit 
incorporated. Also available DISCO -PLINTH, DISCO -IMP, DISCO MINI and DISCO STANDARD, as 'Super' 
less Light Unit. 100 watts r. m.s. 
DISCO SUPREME, 3 turntable version of 'Super', 100 watts r.m.s. Power output can be increased in multiples 
of 100 watts to suit customers' requirements. 
DJ DISCO AMPLIFIER, 100 watts urn .s. with all facilities 
SOUND CONTROLLED PSYCHEDELIC LIGHT UNIT DJ 40L Mk. lI 1,000 watts per channel over three 
channels- bass. mid. and treble 
PSYCHEDELIC SOUND TO LIGHT CONTROL UNIT DJ 30L Mk. II 1,900 watts per channel over three channels - bass, mid, and treble 
70WATT P.A. MIXER -AMP DJ 70S. One of the finest available - 30-20,000 Hz d 3db 
CONSORT SPEAKER, 2 z 12" 100 watt system 

MICROPHONES STANDS & BOOMS EFFECTS PRO- 
JECTORS SPARES & ACCESSORIES STROBES 
COLOUR DISPLAYS MIXERS AMPLIFIERS AND ALL 
P.A. DISCOTHEQUE GEAR - DESIGNED AND ESPECIALLY 
MADE TO GET THE BEST FROM YOUR MOBILE OR 
PERMANENT INSTALLATION. 

PACKAGE 
DEAL PRICES 
ON REQUEST 

CREDIT TERMS 
FOR CALLERS 

SEE HEAR AND SELECT FROM A COMPLETE RANGE OF SOUND AND 
LIGHTING EQUIPMENT AT ANY OF THESE FOUR DISCO CENTRES. 
LITERATURE AND QUOTATIONS ON REQUEST. 

Di&co&cene 
536, Sutton Road, 
Southend, Essex. 

(0702) 611577 

ïisccscund 
122, Balls Pond Road, 

London, N.1. 
(01) 254 5779 

OPEN 6 DAYS A WEEK WITH VALUE -FOR - 
MONEY PRICES -12 MONTHS' GUARANTEE 
CREDIT TERMS AVAILABLE FOR CALLERS 

Discosound 
(Birmingham) Ltd. 

494, Bristol Road, 
Selly Oak, B'ham 29. 

(021) 472 1141 

Henrys Disco 
309, Edgware Road, 

London, W.2. 
(01) 723 6963 

NEW DISCO STUDIO NOW OPEN AT: DISCOSOUND (Birmingham) Ltd. 494, Bristol Rd., Selly Oak, B'HAM Tel. (021) 472-1141 

C. T. ELECTRONICS 
FOR REAL SERVICE WITH THE LARGEST 

SELECTION OF ELECTRONIC COMPONENTS 
AND TEST EQUIPMENT YOU MUST VISIT: - 

C. T. ELECTRONICS 
267 ACTON LANE, CHISWICK, LONDON W.4 

9.30 a.m.-6.00 p.m. Mon. -Sat. 

AERIAL BOOSTERS 
We make four typen of Aerial Booteten. 
L45 825 U.H.S'., LIl V.H.F. TV. 
L11 V.H.F. Radio, L10 M/W d SIW. 
Price L45, L12 A L11 9296, L10 6245. 

VALVE BARGAINS 
Any 6=45p, 10=70p: 
ECC82, ECL80, EF80, EPOS, EF183, 
EF184, EBF89, EB9I, EYee, P(,C84, 
PCC89, PC97, PCF80, PCF86, PL'L82, 
PCL83, PCL84, PCL85, PLUS, FY33, 
PY82, PY800, PY801, 30L15, S0C15, 
6-30L2. 

POST A PACKING under 21.15p Over ll 
back guarantee if not 

19" TV E6 S0 
19. 405 Blimline Televlelone In good 
working order, with complete set of 
aPare valves. 
Price 96.50. Carriage 21.50. 

PRINTED CIRCUIT BOARD 
2-8 ine by 4 me board@ complete with 
etching compound and instruction -40p. 

S00MFD CAPACITORS 
500mtd-25vfw Brand New Electrolytic 
with long leads. lip each. 

Op. B.A.E. for leaflet@ on all Items. Money 
completely estlefed. 

VELCO ELECTRONICS 
62A Bridge Street, Ramsbottom, Bury, Lancs. 
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NEWS FOR 
DX LISTENERS 

THE BROADCAST BANDS 

Malcolm Connah 
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THE recent spell of cold weather seems to have 
kept most of the readers of this column in 
their shacks and at their writing desks, this is 

evidenced by the number of reports received -the 
record having been beaten yet again. 

The first report comes from Ian Howes in 
Lowestoft who used his R209 Mk II receiver and TV 
antenna to log the following interesting stations: - 

3375 AIR, Gauhati with Indian Music at 1700. 
4780 R. Carabobo, Venezuela, Spanish at 0015. 
4860 AIR, Delhi, Domestic Service at 1800. 
4880 R. Universo, Venezuela, Spanish' at 2315. 
4965 SABC, Domestic Service at 2100. 
5000 R. Nepal in Nepali at 1540. 
5035 Alma Ata, USSR at 1600. 
5035 Bangui, Cent. Afr. Rep., French at 2230. 
5047 R. Lome, Togo, news in French at 2200. 
5052 R. Singapore, English Pops at 1600. 
9660 ABC; Brisbane, Home Service at 1200. 

11835 R. El Espectador, Uruguay, Spanish at 2304. 
15430 Voice of Free Korea in English at 1130. 

D. A. Hairon of St. Clement, Jersey has again 
used his Codar CR70A to good effect hearing: - 

4915 R. Accra, Ghana in English at 2300. 
6170 Israel B.C. in English at 2115. 
9505 R. Record, Brazil in Portuguese at 0110. 
9510 R. Barquisimeto, Venezuela, Spanish at 0035. 
9625 BBC, Cyprus relay in Hindi at 0050. 

11775 AIR in English at 1050. 
11850 R. Accra, Ghana in English at 2030. 
11875 R. Soc. de Bahia, Brazil at 0000. 
15084 R. Tehran in Farsi at 1430. 
15105 BBC, Ascension Is. relay at 0730. 
15225 R. Cultural de Bahia, Brazil at 0100. 
15230 RT Belgium in English at 0050. 
17825 NHK, Japan in English at 0815. 

Michael Berry of Dewsbury, Yorkshire is a new 
reporter to this column, his equipment consists of an 
Eddystone EB35 receiver and a 15 foot vertical 
antenna. Amongst the interesting stations heard 
were: - 

4870 Cotonou, Dahomy in French at 2230. 
4915 R. Accra, Ghana in vernacular at 2215. 
4940 R. Abidjan, Ivory Coast in French at 2305. 
6040 Tashkent, USSR in English at 1420. 
9520 R. New Zealand in English at 0900. 
9570 R. Kaduna, Nigeria in English at 2100. 
9570 R. Portales, Chile in Spanish at 0005. 
9850 R. Bangladesh, Dacca in English at 1515. 

11710 R.A.E., Argentina in English at 2335. 
11735 RTV Morocco in French at 1910. 
11805 R. Globo, Brazil in Portuguese at 2105. 
11865 R. Kinshasa in French at 2230. 
11925 Tashkent, USSR in English at 1410. 

11925 R. Bandierantes, Brazil in Portuguese, 2145. 
15190 ETLF, Addis Ababa in Arabic at 1430. 
15520 R. Bangladesh, Dacca in English at 1230. 

Julian V. Moss of Rayleigh used his Meridian 10 
transistor superhet and 60 foot long-wire antenna to 
compile his latest log which includes: - 

9515 R. Ankara, Turkey in English at 2200. 
9525 AIR, Delhi in English at 1945. 
9545 R. Accra, Ghana news in English at 2045. 
9605 R. Canada International, English at 2100. 
9695 RSA, South Africa in French at 2015. 

11620 AIR, Delhi news in English at 1945. 
11710 VOA, Liberia sign off at 2230. 
11720 R. Canada International, English at 2207. 
11780 HCJB, Quito, Ecuador in English at 2000. 
11850 R. Accra, Ghana news in English at 2030. 
11900 RSA, South Africa in English at 2235. 
11910 ETLF, Addis Ababa in English at 2015. 
11920 Abidjan, Ivory Coast in English at 1845. 
11950 FEBA, Seychelles in English at 1730. 
11970 RSA, South Africa in English at 2240. 

Brian Ewing of Ilford is another reporter with a 
Codar CR70A receiver, this time used with a 50 foot 
long-wire antenna to hear: - 

6010 RAI, Rome, Italy at 0110. 
6155 R. Renascena, Portugal (tentative) at 0030. 
9510 BBC, Ascension Is. relay at 0415. 
9615 HCJB, Quito, Ecuador at 0330. 
9695 RSA, South Africa noted at 2215. 
9730 ETLF, Ethiopia at 0400. 

11815 TWR, Bonaire noted at 0130. 
11850 BBC, Tebrau, Malaysia relay at 2345. 
11925 Radio Kuwait at 2040. 
11930 WIBS, Windward Islands at 2031. 
11955 Radio Lebanon at 0235. 
15170 ELWA, Liberia at 2159. 

The last reporter for this month is Fred Wall of 
Walthamstow who has a Plessey PR155 (short pause 
whilst your scribe goes green with jealousy) and a 
20 foot long-wire enabling him to hear: - 

9460 Radio Pakistan with music at 2020. 
9520 Radio New Zealand in English at 0900. 
9745 Radio Baghdad with music at 2040. 
9755 Radio New Zealand at 1700. 

15240 Radio Australia with news at 2153. 
15245 RTV Morocco, news in Spanish at 1415. 
15345 Radio Kuwait, Pop Music at 1600. 
17820 Radio Ankara, news in English at 1330. 

Reports should arrive by the 15th of the month and 
be addressed to me at 5 Ranelagh Gardens, Cran - 
brook, Ilford, Essex. 
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THINGS are hotting up r.f.-wise at Moretons, 
Harrow. The "Dorms" are bedecked with 
sneaky antennas of varying shapes and sizes 

and are used by an enthusiastic band of s.w.ls. 
Jonathan Thackeray is one and pleads guilty to 
listening on the Amateur bands by fixing an H.A.C. 
one-valver onto his modest 15ft. end fed. If you are 
having a chuckle at all this, observe Master 
Thackeray's log for 80 metres; JA5TY, JY1/B, 
UL7IAF, UP2TP, VE1F0, VE3QA, VK2LF, VOIMG, 
VP9UN, VQ9R, 4X4DP, 9H3B, '9K2AL. Definitely 
ten out of ten for that splendid effort. (Write out 
one hundred lines, "I must not receive better DX 
on eighty than G3JDG!") 

It seems that most listeners kept their ears draped 
over the I.f. bands this past month. Log from David 
Lawley (Gravesend) shows a fair bit of activity on 
top band. Gear is a CR70A plus 220ft. folded long- 
wire with a quarter wave counterpoise earth for 
topband. All stations are c.w. unless marked; DJ4SS 
(s.s.b.), DL1CF, DL9KR, EI8BF, EI9BG, EI9J, 
GD3GM (s.s.b.), GM3-IGW, UKG, YCB, YOR, ZDH, 
GW3-UCB, UPK, YTO, HB9-CM, NL, OKl-ATP, AYY, 
KYS, MA, SBT, OLIAOH, OL5ANJ, PAOPN, 
W1BB/1, W1HGT. David bagged 195 countries last 
year, has already heard 85 this year and hopes to take the R.A.E. on May 9 (Gd lk OM). 

John Runchman reports "A" level QRM but has 
managed a few late night/early morning sessions 
as a nice change from delta y tending to zero! 
Receiver is a homebrew two -valve t.r.f. (ECC83/ 
ECL82-what funny transistor numbers) with a 20 - 
metre dipole. Topband c.w. brought in: EI8H, 
HB9ANW, HB9CM, HB9NL, OK1ATP, OK1MAC, 
PAOPN. Just in case you think that two valves isn't 
very much you are quite right. The following log 
received on this set for 14MHz tends to add weight 
to the argument that it's what's between the head- 
phones that counts; CN8GG, EA6BM/M, EA8HR, 
G3RFP/MM, LU2AJE, PJ2CL, PY1CBS, PY1DG (no 
relation!), PYIZAN, PY2DVH, PY4AP, PY70S, 
PZ1DR, UC2DX, VO1CU, VP2MZ, VP9CP, YV4AOW, 
YV6IP, 4S7SW (Ceylon), 4X4BL, 7X2BK, 9G1FF, 
9H1CQ, 9Q5ITU, 9Q5RD. All this with a t.r.f., that 
should get some "reaction" from the superhet 
fraternity? Incidentally, John's QTH is South 
Norwood, London. 

News from Karl Muller in the land of 3D6 (that's 
Swaziland in Southern Africa) that FL8HM and 
FL8MM both operate on band edge of 7MHz c.w. but 
he doesn't say the QTR. Karl has a Barlow -Wadley 
XCR-30 receiver with a 30ft. end fed and an a.t.u. 
The following made it into Swaziland on 7MHz c.w.; 
CM3LN, CR6AI, DK1EB, DUIIOR, FB8XX, FL8HM, 
FL8MM, HC2HM, JA1OHU, JA3EA, JA3PMB/6, 
JA5ADR, KP4DJE, KR6AY, LA2QI, OK2KYI, 
PY1BSN, PY3MU, TU2BK, VP2AAA, W6GRU, 
W7DI, ZD8BR, 4S7DA, 5R8BD, 6W8AL, 9M2CW. 
Incidentally, on ten metres Karl logged G3UGM. 

THE AMATEUR BANDS 
David Gibson,G3JDG 

Frequencies in kHz Times in GMT 

He also asks if people who work s.s.b. have callsigns 
and enquires why certain YU and LZ stations spend 
half an hour calling CQ on top of DX stations? (Yeah, 
well ...). 

Patrick Funnell reports on a pirate station on 
topband signing G4NCC who, apparently, spends his 
hours taking the mickey out of Amateur radio. Be 
warned friend, in this transistor age many Amateurs 
have some very simple but excellent d.f. equipment. 
All it needs is two of them to hear you and get a 
fix, and where the lines cross -that's you. Patrick 
has a BC312 receiver and a "... piece of wire in the 
loft." This set-up logged these on topband: EI9J, 
GM3IGW, GM3YOR, GM4AGG, OK1ATP, OK1JAX, 
OK1KYS, OK1NRX, all on c.w. and heard between 
1830kHz and 1840kHz. 

Eighty metres seems to be a strange band. Some 
acclaim it as just great while others give a clear 
"thumbs down" sign, or something. 

Steve Taylor (Abbey Wood, S.E.2) reckons there's 
a lot of "G" activity about judging by what he 
heard on his CR70A. Stefan Kaye (Witney, Oxon) 
sends in a good log of eighty metre happenings 
bagged with the aid of an AR88D and 180ft. long- 
wire which is untuned. Pickings include: EA8HA, 
OA40S, VE1ADV, VE1AU, VP2LAT, WBOFFG/TF, 
XE1KB, ZL3GS, ZL3RK, ZL4AV, ZL4KE, 4X4UF, 
9H1BX, 9H1C, 9113B. 

"My first log to the Amateur Bands", says John 
Vaarnela of Croydon Park, New South Wales, Aus- 
tralia. Receiver is a BC348Q and the antenna a dipole 
at 25ft. Squeaks of s.s.b. on 14MHz heard from: 
A2CAB, CE1LU, CN2CG, CP1DN, CR6GA, CR7GJ, 
CX4RZ, EA8GZ, ELOK/MM, ET3JH FB8ZZ, 
FBOWK, FK8ID, FL8MM, FO8DO, FOOTZ, 
FR7AB, HI8LC, HK1CKY, HKOBKX, HR1BK, 
HS1ADR, IC8CQS (Capri), JD1KAA, KC6QS, KG6SI, 
KH6AQ, KR6TQ, KP4DIW, KS6DH, KV4AA, 
KX6PQ, KZ5GB, LUISE, MP4BBW, OA4PQ, PJ2MI, 
PY3ATW, TI2RT, VP1BH, VP9AT, VQ9NEW, 
VR1AB, VR4EE, VR5FX, VS5PW, VS6BS, VS9MT, 
VU2ED, XE1KB, XW8DO, YA1AG, YBOAT, YJ8BJ, 
YK1AA, YN1HC, YSIDET, YV6JB, ZD6HJ, ZD8RR, 
ZE2KV, ZP5KU, ZS2DH, 3B8CJ, 3D2FM, 4S7PB, 
4W1AF, 4X4YT, 5H3LV, 5N2ABG, 5R8AB, 5V3RU, 
5W1AU, 5X5NA, 5Z4KZ, 9H1ST, 9K2CP, 9M2GV, 
9M8FMF, 9N1MM, 9V1VR. Who said twenty was 
dead? 

Julian Iredale (Llandudno), JR500SE, Codar 
PR30, 264ft. end fed got these goodies on 28MHz 
s.s.b.: K4AUV, K4HGG, VE4OCK, W2BLV, W4GJO, 
W8QUO, WOZRX/MM (500 miles north of the 
Azores), WA5MAK, WB4BMV, WB5CTE, WB4WLI/ 
YV1, ZC4GLW, 4Z4BG, 5R8AP, 7Q7AA, 9J2DG. 

Logs, in alphabetical order please, to arrive 
by the 15th of the month to: 

12 Cross Way, Harpenden, Herts. 
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practically 

, HENRV 
LAVE to the whims and 

wishes of my readers- 
the whims of one and the 

wishes of the other, did I hear 
you say?-Henry sits here in the 
light of a flickering candle, like 
a Dickensian P.W. Editor. 

Henry has been remiss. Not 
gifted with foresight, he to whom 
tea -leaves are a greater mystery 
than Rorsach blots failed to pro- 
vide auxiliary illumination against 
the day when the power should 
be cut. The bulb's gone in me 
torch, innit? 

I should have invented some- 
thing electronic, on the spur of 
the moment, say the cold eyes 
around the blank TV. Like all 
great discoveries, the answer 
should have come in a blinding 
flash-well, perhaps that is not 
the best simile... . 

As for example, when the tran- 
sistor was born? Ah, but I'll bet it 
wasn't at all like that. 
Shockley: Let's give it up. Nearly 
lunchtime. 
Brattain: One more try. (He's the 
meticulous one. Like Spencer 
Tracy as Edison, he will not give 
up.) 
S. I'm hungry. We are not going 
to get AFN without a tuning coil, 
and I'm sick of sharing the same 
bit of germanium. 
B. Right. I'll just leave my cats - 
whisker here. You can do what 
you like with yours. 

, __ e 
II 

I ----- 
A Dickensian P.W. Editor 

Shockley does. 
They return, replete and burp- 

ing. That Bell Laboratories Inc. 
canteen was notoriously shepherd - 

pie oriented. 
B. Next step, then. 
S. Oh., let's start again. 
B. No, you measure, I'll inscribe. 
S. Just a minute while I suck a- 
hey-what's this? 
B. What's what? 
S. Amplification... . 

B. Well, it is a process of- 
S. No, lout. Look! lmV in, 100mV 
out. You fiddled the meters. 
B. I did not, indeed! 
S. Well, somebody did. Let's pack 
up and invent a fuel cell. 
B.-and twenty makes four- 
hundred-no, listen Shock, we've 
got something here. We can trans- 
fer effective resistance over a link 
circuit. We can leap a barrier. 
S. Don't get romantic. Have some 
bicarb. 
B. Bicarb, hell! Don't you see, this 
is a breakthrough. No more pot - 
twiddling. Just stick a couple of 
cats' whiskers on a slab of germa- 
nium and the input resistance 
changes to a completely different 
output resistance just by an 
alteration of voltage.. . 

Of course, dear reader, it did 
not turn out like that. Some fussy, 
officious bookmaker from the 
front office came down to the 
bogfins' dimly -lit cellar (that's 
old Bell Inc. for you-my candle 
is getting low and smelly). He 
said: Pack it in chaps. Don't for- 
get we own half the Varires com- 
pany and control Pots Inc. You 
can't invent the noiseless pot. 
Let's put it to another use, or 
scrap it. 

And so the transistor, as an 
amplifying device, was reluctantly 
dragged forth. 

Well, that's my story. But the 
truth was probably quite different. 
Most inventions are the result of 
sweated persistence. `Eureka' was 
probably Greek for 'the water's 
too hot.' 

Henry has seen some of this 
dogged persistence in action. A 
great friend is an industrial de - 

No. 89 

Dim 
out 

You fiddled the meters 

signer. His development chief 
presents him with impossible 
problems a couple of times a 
week. He is given a pretty free 
hand-enviable job!- and the 
limiting factor is the utmost re- 
liability and speed of construction. 
No jerry-built hook-ups for him. 
His tobacco -tin wizadry is made 
of cast-iron. 

So I wonder how he is getting 
along in the dim-out? I only hope 
he did not try to follow the same 
circuit my colleague tried with the 
cadmium sulphide cell. Pub- 
lished, he told me, in Pr*ct*c*1 
*I*ctr*n*cs (R**11y? Ed.). It did 
not work, and there was no time 
to find out why. 

So this chap being in his way 
a latter-day Brattain, persisted in 
racking his brains for past appli- 
cations and came up with the 
trigger circuit for an oven control 
circuit. Problem-no unijunction 
transistor. Solution, use a pnp in 
an involuted hookup-good old 
Shockley's method. 

The final result, with two tran- 
sistors and four resistors, worked 
a treat. But as the CDS had to be 
the lower limiting factor of his 
resistor network, he now has the 
problem that there is enough 
infra -red reflected off the ceiling 
from a television screen to latch 
the circuit on. 

So what, you say, if there is no 
power, there will be no telly. 

That's where you'd be wrong, 
you see. The first thing he did was 
to rig up a battery driven invertor 
to feed the television receiver! 
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BSR LATEST SUPERSLIM 
STEREO AND MONO -- 
Plays10' or 7' record+ 
Autoutoor or ba high 
4atlity unitt backed by BSR 
reliability with 12 months 
guarantee. AC 200/250v 
Size Ill X 111 in....ñ..r.Z 
Above motor board 31in. 
below motor board 21 in. 
with STEREO and MONO XTAL E8.75 Post 25p. 

MONO -B -COMPATIBLE £7.75 Post 25p. 

RC8 8 WATT AMPLIFIER. Ready made tested. 2 -stage 
triode pentode valve UCL82. 3 watts output. Tone and 
volume controle. Rectifier valve UY85. Knobs. With 
high performance Loudspeaker. £4 Response 50-12,000 cps. Sensitivity 200mV. Poet 2óp 

R.C.S. PORTABLE PLAYER CABINET 

£4 
Post 
25p. 

Really smart appearance with space tor R.C.S. Amplifiers 
and most modern antochangers. Size 18 x 15 x Sin. 
Metal fittings. Carrying handle. Popular colours. 
Two-tone urine covered. 

GARRARD SINGLE PLAY TA MK II £ I 0 Ideal Dtacotbeque or Hi-Fi. Stereo/Mono 

GARRARD PLAYERS with 8onotone 9TA Cartridges 
Stereo Diamond and Mono Sapphire. ßP25 Mk III 818. 
Model 8500 Stereo and Mono Antochanger £14. Poet 26p. 

BSR JUNIOR SINGLE PLAYER £4.50 Turntable, 4 -speed motor and separate Dick -up 

EMl PICK-UP ARM with mono idol and Style. £1-25. 
HI-FI PICK-UP CARTRIDGES. Diamond LP/Stereo 
Stereo/Mono 9TA £250; GP94 £2.50; GPM £2.00; 
Sapphire Mono GP91 £1.50; Power -point LP/78. 60p. 

E'MI TW ET RARIT 
£5.75 Post 25p 

Comprising a fine example of a Woofer 
let x Olin. with a massive Ceramic 
Magnet, 44oz, Gauss 13,000 linen. 
Aluminium Cone centre to improve 
middle and top response. Also the E.M.I. 
Tweeter 87 in. square has a special light- 
weight paper cone and magnet flua 
10,000 lines. 
impedance Standard 8 ohms 
Maximum Power 12 watts 
Useful Response. -.. 35 to 18.000 cps 
Bue Resonance 45 cps 
Suitable Enclosure 20 . 13 x gin. £9 Poet 26p 

WEYRAD P5O-TRANSISTOR COILS 
RAEW Ferrite Aerial.. Sip Spare Core. 3p 
Osc. P50/1AC 30p Driver Trans. LFDT4 . 60p 
I.F. P50/2CC 470 kcie 33p Printed Circuit, PCA1 . SOp 
8rd I.F. P50/ICC 33p J.B. Tuning Gang 65p 
P51/1 or P51/2 83p Weyrad Booklet 10p 
P60/8V 83p OPTI 55p 
Mallard Ferrite Rod 8 x tin. 20p, 8 x lin. 20p. 

VOLUME CONTROLS Nob. Coax 4p. pd. 
Long spindles. Midget Size BRITISH AERIALITE 
b K. ohms to 2 Meg. LOG or AERAXIAL-AIA SPACED 
LIN. L/S 15D. D.P. 25p. 40 yd. £1.40; 60 yd. £2. 
STEREO L/8 56p. D.P. 75p. FRINGE LOW L08810P 

Yd. Edge 5K. 8.P. Translator 25p ideal 825 and colour. 

WIRE -WOUND 8 -WATT POTS. WIRE -WOUNDS -WATT 
Small type with small knob. STANDARD SIZE POTS. 
Values loll to ºA K., 25P 

i L OHMS íóDóó K.40P Carbon 80 K to 1 meg. 

VEROBOARD 0-15 MATRIX 
E5 x Sin. 28p. 25 x 31 in. 17p. 81 x 81ío. Eep. Pt x Sin. 30p. 

EDGE CONNECTORS 18 way 25D; 24 way 38p. 
PIN8 88 per packet lip. FACE CUTTERS 38p. 

S.R.B.P. Board 0.15 MATRIX Stia. wide 8p per lie., 
31ía. wide 4p per 1 in.; Sia. side 6p per lin. (up to 171x.). 
S.R.B.P. aadrllled .4 In, Board 10 x 8ía. 16p. 
BLANK ALUMINIUM CHASSIS 18 s.w.g. lia. sides. 7 x 4in. 
46p; 9 x Tin. 80p;11 x Tin. 70p; 13 x gin. 90p; 14 x lUa 
96p; 15 x 191n. 99p; 11 o Sin. 50p; 18 x 10in. E1 
ALUMINIUM PANELS 18 s.o.g. 8 x 410. 9y; 8 x 61n. 14; 
14 x Sin. 16p; 10 x 7in. 19p; 12 x Sin. EOp; 12 x Sin. 28p; 
18 x Bin. 28p; 14 x 91a.34p;12 x 12in. 40p;1ß x 101n 50p. 
11 inch DIAMETER WAVE -CHANGE SWITCHES Sop. 
2 D. 2 -way. or 2 p. 8 -way or 8 p. 4 -way 25p each. 1 p. 18 -oui, 
or 4 p. 2 -way, or 4 p. 8 -way 25p. 
TOGGLE SWITCHES, ep.14p; dp. 18p; de. dt. 28p. 
SILICON REC. 40 -LUCAS 2D8500 Bridge 70V 5 amp Si. 
RECTIFIERS CONTACT COOLED l wave 130mA 38D; 
85mA 48p. SILICON BYZ13 80p; BY127 80p. 

"THE INSTANT" BULK TAPE 
ERASER & HEAD DEMAGNETISER 

200/260x. E. £2.35 ; pst 

STOCKISTS RETURN OF POST DESPATCH 

2/850V .. 14p 
4/350V .. 149 
8/4ó0V .. 14p 
10/450V lbp 
32/450V Sop 
25/26V 10p 

R.C.S. STABILISED POWER PACK KITS 
Ail parts and instructions with Zener Diode, Printed Circuit, 
Bridge Rectifiers and Double Wound Mains Transformer 
input 200/240v. AC. Output voltages available 8 or 0 or 
12 or 15 or 18 or 20v. DC at 100mA or less. 
PLEASE STATE VOLTAGE REQUIRED. E2 POST 
Details S.A.E. Size li x 15 x 1din. FREE 

GENERAL PURPOSE TRANSISTOR 
PRE - AMPLIFIER BRITISH MADE 

Ideal tor Mike, Tapa, P.U., Guitar. Can be used with 
Battery 9-12e or H.T. line 200-300v D.C. operation. 
Mae ir x 11" x I". Response 25 c.p.s. to 26 Kc/s. 28db gain. 
For use with valve or transistor equipment. 90n Pest 
Fall instructions supplied. Details S.A.E. 10p 

NEW TUBULAR ELECTROLYTICS 
260/25V .. 14p 
500)25V .. 20e 
1000/25Y.. S5p 
1000(50V.. 97p 
8+8/450V 18p 
8+16/450V 20p 

lOp 10+10/460V 20p 
100/25V 10p S2+ 321850V 25D 

LOW VOLTAGE ELECTROLYTICS 
1, 2, 4, 5, 8, 10. 25, 80, 60, 100, 200mF. 15V. 10p. 
500mF. 1ßV. 15p ; 25V. 20p ; 60V. 30p. 
1000mF. 12V. 17p ; 25V. 36p ; 50V. 47p ; 100V. 70p. 
2900mF. 6V. 2óp ; 211V. 42D ; 10V. 571t. 
2600mF. 50V. 82p : 3000mF. 25V. 47p ; 50V. 86p. 
6000mF. 8V. 25p; 12V. 429; 25V. 75p; 35V. 85p; 50V. 05p. 

CAN TYPES 
50+50/350V .. 35p 
00+100/850V,- 58p 
82+82/200V .. 18p 
82+82/450V .. 33p 
850-150/825V Sop 
82+82+82/350V 93p 
100+60+ 50/35OV48p 

CERAMIC 1pF to 0-01 mF, 4e. Silver Mica 2 to 5000pF, 4p. 
PAPER 850V-01 4p, 05 13D; 1mF 15p; 2mF 150V 15p 
500V-0.001 to 0.05 4p; 0-1 5p; 095 Sp; 0.47 25D. 

SILVER MICA. Close tolerance 1% 28-500pF 8p; 600-2200 
pF 10p; 2,700-6,800pF 20p; 8,600pF-0 01, mid 30p; each. 
TWIN GANG. "0-0" 208pF-4 178pF, 66p; Slow motion drive 
885-385 with 25+25pF, 50p 600pF slow motion. standard 
45p;small 3 -gang 600pF £1.80. 
SHORT WAVE, SINGLE. 10pF 30p; 200F 56p. 50pF 56p. 
NEON PANEL INDICATORS 250V AC/DC Red or Amber 20p. 
RESISTORS, 1 w., 1 w.. 20% 1p; 2 w. 5p 10 ohms to 10 meg 
HIGH STABILITY. l w. 2% 10 ohms to 1 meg., 10p. 
Ditto 5% Preterred values 30 ohm. to 10 meg., 4p. 
WIRE -WOUND RESISTORS 5 watt, 10 watt, 15 watt 
10 ohms to 100K, 10p each; 25 watt, 1 ohm to 8-2 ohms 10p 

DECCA DECCADEC GARRARD 
MOTOR UNIT MKII 
Single play Stereo 
/Mono with 
Denim transcrip- 
tion head and 
arm. Speed+ 181, 
331 45 and 78 
RPM. 101 -in. turn- 
table. Built-in 
anti -rumble filter 
and bias compen- 
sation. 
SPECIAL 18.50 
PRICE ami ap v Post 

25p 

METAL PLINTH & PLASTIC COVER 
Cut out ready for Garrard or /'k e 
B.S.R. Will play with cover in O}`/Vw 
position. Latest design. 
Covered in black leatherette. Post Antimag netic. 121 x 141 x 71ín.25p 

ALSO AVAILABLE IN SOLID MAHOGANY 
NATURAL POLISHED FINISH AT SAME PRICE 

MAINS TRANSFORMERS Aßó Th 

250.0-250 80 mA. 88 v. 4 amp. 21.50 
250-0-260 80 mA. 8.3 v. 3.5 a. 8.3 v.1 a. or Sy. 2 a 22.50 
350-0-350 80 mA. 6.8 v. 3 6 a. 6 8 v. l a. or 5 v. 2 a Eß.00 
800-0-.300 v. 120 mA., 6 3 v. 4 a. C.T.; 8.8 v. 2 a £8.25 
MINIATURE 200 v. 20mA., 6.3 v.1 a. 20 x 2l x tin. 75p 
MIDGET 220 v. 46 mA.. 6.3 v. 2 a. 21 x20 x 8in. 90D 
MINI -MAINE 20v. 100n1A. 14 x 11 x lop' 60p 
HEATER TRANS. 8-3v. 8 a. 60p 
Ditto tapped sec. 1.4 v., 2, 3, 4, 6, 0.8 v. 1; amp.- SOD 

GENERAL PURPOSE LOW VOLTAGE. Tapped Outputs 
at Lamp. 3,4,5,6, 8, 9, 10, 12, 16, 18, 24 and 80 v. 02.25 
I amp., 6, 8, 10, 12, 18, 18, 20, 24, 80, 88, 40, 48, 80, £2.25 
2 amp. 6, 8, 10, 12,18,18.20, 24, 35, 86, 40, 48, 60. 08.25 
5 amp. 6, 8, 10, 12, 16, 18, 20, 24, 30, 36, 40, 48,60.£875 
AUTO TRANSFORMERS 115v. to 280v. or 230v. to 115v. 
1ó0w. £2.86; 500w. £895; 750w. £10; 1000w. £14. 
CHARGER TRANSFORMERS. Input 200/250v. 
for 8 or 12v., ll amp., £1.60; 2 amp £1.80; 4 amp. 02.60. 
FULL WAVE BRIDGE CHARGER RECTIFIERS: 
8 or 12v. outputs, It amp. 400; 2 amp. 55D; 4 amp. 851 

All transformers Postage 25p extra. 

E.M I. 132 x 8in. 
LOUDSPEAKERS 
With twin tweeters 
and crossover, 10 watt. 
State 3 or 8 or 15 ohm. 
(As illustrated) Post lbp 
With flared tweeter eons and ceramic 
magnet. 10 watts. 
Bass res. 45-60 epa. 
Flux 10,000 gaup. 
State 8 or 8 or 16 ohm. Pout 16p 

Teak Cabinet Sise 18 x 10 x 8in. Post 26p LS 

£2.75 

ALL MODELS `BAKER SPEAKERS" IN STOCK 

BAKER I lin. MAJOR £9 
30-14,500 2.0.6., 12in. 
double cone, woofer and 
tweeter cone together 

with a BAKER ceramic 
d... magnet assembly having 

a flux density of 14,000 
gam and a total flux o! 

s.. 145,000 Maxwells. Bass 
resonance 40 c.p.s. Rated 
20 watts. Voice colle 
3 or 8 or 15 ohms. Post Free 

Module kit, 30-17,000 c.l.'. 
with tweeter, crossover, ' - - baffle and £ 1 1.50 
instructions. 

BAKER "BIG -SOUND" SPEAKERS 
'Group 25' ' Group 35' i ' Group 50' 
12 inch f7 12 inch E9 15 inch £ 19 25 watt 35 watt 50 watt 
3 or9or15 ohm 13or8oq 15 ohm 8or16 ohm 

TEAK HI-FI SPEAKER CABINETS. Fluted wood It -oat 
For 121u. or loin. dia, speaker 20 x 13 u gin. £8. Pout 25p 
For 18 x 8in. or Bin. speaker 18 x 10 x 91n. 35. Post 26p 
For 10 x Bin. or bin. speaker 16 x 8 x 8in. £4. Post 26p 
LOUDSPEAKER CABINET WADDING 18in, wide, 16p lt. 

GOODMANS 6+ in. HI-FI WOOFER 
8 ohm, 10 watt. Large ceramic magnet. 
Special Cambric cone surround. Frequency 
response 30-12,000 cps. Ideal P.A. Columns, 
Hi-Fi Enclosures Systems, etc. £4 

ELAC CONE TWEETER . 

The moving coil diaphragm gives a good 
radiation pattern to the higher frequencies 
and a smooth extension of total response 
from 1,000 cps to 18,000 cps. Size 00 x 
35 x Lin. deep. Rating 10 watts. 8 ohm 

a or 15 ohm models. £ I.9ß Post 10p. 

Horn Tweeters 2-181cc/a, 10W 8 ohm or 15 ohm £1.60 
De Laxe Horn Tweeter, 2-18 Kc/s, 15W, 16 ohm £8. 
TWO-WAY 8000eps CROSSOVERS 8 or 8 or 15 ohm 95p. 
SPECIAL OFFER! 80 ohm Elin.; 21in.; 86 ohm. Lin.; Sin 
25 ohm, 2lin. dia.; lia dia.; 8 x 4in.; 8 x Sin. £ I EACH 
15 ohm, 8}in. dia.; Bx 4in.; 7x 4in.; TYPE 
8 ohm. Olin. lin. 5 x Sin. 7 x 41n. 

LOUDSPEAKERS P.M. 8 OHMS. Blin. £1.50; 8 x Sin. £1.60; 
8 x 2lin. 90p. 8in. £1.75; 10 x 81x. 2190. 
ELAC loin. 10W. Twin Cone De Luxe Ceramic, S ohm. 04. 

RICHARD ALLAN TWIN CONE LOUDSPEAKERS. 
ß0n. dia. 4 watt; 101n. dia. 5 wait; 12in. dia. 8 watt 
a or 8 or 15 ohm models 02.00 each. Post 16p. 
VALVE OUTPUT TRANS. Eap: MIKE TRANS. 60:1 Lap. 
SPEAKER COVERING MATERIALS. Samples Large S.A.E. 
GOODMAN'S OUTPUT TRANSFORMER 6 WATT MULTI- 
RATIO ELS4 etc.. 8, 8 and 15 ohms SOD. Post 209. 

BAKER 100 WATT 
ALL 
POWER 

4 inputs speech and 
music. Mixing facilities. - 
Response 10-30,000 cps. Matches 
all loadapeakers. A.C. 200í260V. ,X39 Post 
Separate Treble and Bass controls. L Free 
Guaranteed. Details S.A.E. 

BARGAIN AM TUNER. Medium Wave. £4.50 Transistor Superhet. Ferrite aerial. 9 volt. 

BARGAIN 4 CHANNEL TRANSISTOR MONO MIXER 
Add musical highlights and sound effects to recordings. 
Will mix Microphone, records, tape and tuner £3.50 with separate controls into single output. 9 volt. 
STEREO VERSION OF ABOVE AM -50. 

BARGAIN FM TUNER 88-108 Mc/s Six Transistor. 9 volt 
Printed Circuit. Calibrated slide dial tuning. £12.50 Walnut Cabinet. Size 7 x 6 x 4inch 

BARGAIN FM TUNER as above less cabinet £8.85 

w kier_ 

BARGAIN 8 WATT AMPLIFIER. 4 Transistor £3.50 Push -Pull Ready built, with volume control. 9v. 

COAXIAL PLUG Bp. PANEL SOCKETS Sp. LINE 18p 
OUTLET BOXES, SURFACE OR FLUSH 26p. 
BALANCED TWIN FEEDERS 5p yd. SO ohms or 800 ohms 
JACK SOCKET Std. open -circuit 19p, closed circuit 23p, 
Chrome Lead Socket 45p. Phono Plugs 6p. Phono Socket 5p. 
JACK PLUGS Std. Chrome 15y; 3 bmm Chrome 14p. DIE 
SOCKETS Chassis 3 -pin 10p; S -pin 10p. DIN SOCKETS Lead 
3 -pin 18p; 5 -pin 25p. DIN PLUGS 8 -pin 18p; 6 -Din 25p. 
VALVE HOLDERS. Sp; CERAMIC Sp; CANS Sp. 

E.M.I. TAPE MOTORSpost 15P. 
120e. or 240v. AC. 1,200 r.p.m. 4 pole 
135mA. Spindle 0187 x S-75in. £ I .25 Size 81 x 25 x 21in. (illustrated). 
BALFOUR GRAM MOTORS 
120v. or 240v. A.C. 1,200 r.D.m. 4 pole 
50mA. Spindle t x 3/20. Sip 8I 
25 x Ei. x Ilia. Post 16p 

MINIMUM POST AND PACKING Isp CUSTOMERS FREE CAR PARK CALLERS WELCOME 

RADIO COMPONENT SPECIALISTS 337 WHITEHORSE ROAD, CROYDON 
Open 9-6 p.m.(W.dnesdays 9-I p.m., Saturdays 9-5 p.m.', 

Radio Books & Component Lists 5p. Written guarantee. (Export: Remit cash and extra postage.) Buses 50, 68, 159 Rail Seihurst. Tel, 01.684.1665 
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Would YOU pay 
50 pence for a 

components 
catalogue? 

You'll be glad you did 
when you getTHlS one! 

A components catalogue is so vital to any keen constructor 
that it simply does not pay to make do with less than the best. 
True, the best may cost a little more .. but it's the cheapest 
in the end. So invest in a Home Radio Components Cata- 
logue, listing over 8,000 items, more than 1,500 of them 
illustrated. If you call at our shop the catalogue is yours 
for just 50 pence. if you order by post -70 pence, including 
postage and packing. You also get 10 Vouchers, each worth 
5 pence when used as instructed-so you can get the cost of 
the catalogue back in any case! 

Send the Coupon today, with your cheque or P.O. for 70p. 

I 

I 

I 

I 

a 
Please write your Name and Address in bloch capita/s 

NAME 

ADDRESS 

I HOME RADIO (Components) LTD., Dept. PW, 
234.240 London Road, Mitcham, Surrey CR4 3HD 

L - sss. - - st aa 

7 

I 

01-648 8422 j 
UM. 

POWER PARADE 
AB our stocka are brand new-with money back guarantee ---Catalogue free 

with Orders or 10p 
60p 
453 
69p 
45p 
16p 
10p 
20p 
49p 
695 

OC 25 26p AD 101 t n,/p 58p 
BD 123 

OC 28 84p AD 18.2 f BD 130 

OC 29 S8p AL 102 59p BD 131 

OC 35 30p AL 103 49p BD 142 

OC 36 38p AU 103 85p BEY 50 

AD 142 89p BC 107 7p BFY 51 

AD 149 40p BC 108 7D 2143063 

AD 150 44p BC 109 7p ON 3055 

All 140 40p BD 121 50p 40636 

2N 930 255 AC 126 lop BC 118 12p 

IN 1132 22p AC 127 11D BC 125 16p 

2N 1305 22p AC 128 lap BC 126 

ON 1613 AC 141K 20p BC 148 llp 
2N 1711 24p AC 142K gap BC 149 lap 
2N 2218 S8p ACY 19 22p BC 182L 
2N 2219 350 AF 117 top BC 183L 9p 

2N 2905 
2N 2926 

S0p 
9p 

BC 113 
BC 114 

14p 
15p 

BC Ì84L 
BC 2121 
BC 2131 

10p 
109 

2N 3053 20p BC 115 15D BC 214L 10p 
2N 4036 40p BC 116 155 BC 267 
AC 107 15p BC 117 19D BC 268 lap 

ME 0402 
ME 0404 
ME 0412 
ME 0413 
ME 1002 
ME 4101 
ME 4102 
ME 6002 
ME 0101 
ME 6102 
C 407 
C 426 
C 450 

lop 

i9ÿ 
145 
llp 
l0ÿ 
lap 
14p 
14p 
lOp 

sop 
15p 

A low priced general purpose Cerm PEP Transistor 

Coded Red Spot. Compatible to:- Spec. 

NKT 401-403-404-405.406.430-451-4.52. Vebn 90V 
453. 2N 250A, etc. , Veen 50V 

Price 1-49 40p. 50 plus 38D 

Rectifiera 
IN 4001 
IN 4002 
IN 4003 
IN 4004 
IN 4005 
IN 4008 
W005 
woo 
W02 
IN 4148 
OA 90 
OA 91 

45 
4y 
59 
7y 

lly 
lay 
1109 
asp 
83p 

7D 
7D 

le l0A Case 
PT 30W TO -3 
HFF. 30-170 

A High Power General Purpose NPN Transistor. Coded Yellow Spot. Tested 

to meet spec. of the popular 21,13055. Also compatible to >- 
BD 124 BDY 38 ON 3055 I taper. 
BD 181 BOY 62 2N 3771 Vebn 100V PT 115W 

BD 135 B 5041 IN 3772 Vice 60V HFF. 20-70 

BI) 141 MJE 521 40251 Ic 15A Case TO -3 

BOY 10 MJ 481 40325 Price 1-40 40p. 50-99 885. 100 pine 

BDY 20 TIP 31A 40636 i 36p. 

400mW Zener Diode i5 % range 3.3V to 30V 10p each. 

C. HADLE 
Add Op post and package on all orders. Bulk enquiries welcome. 

24 WOODHILL, 
HARLOW, ESSEX. 

LOWE ELECTRONICS 
119 CAVENDISH ROAD, MATLOCK, 

DERBYSHIRE. DE4 3HE 

TEL. MATLOCK 2817 or 2430 9 a.m.-9 p.m. 

G3UBO & G3MME 
For the few who have learnt the rather bitter lesson that "fantastic 
and fabulous bargains" usually carry a built-in catch, that for ¡unk 
prices you usually get junk, and that the nice dealer isn't really 
giving you something for nothing. To those few who feel that if 
they get what they pay for they haven't done too badly, we would 
like to mention that in the field of Amateur Communications and 

allied equipment, our name is top of the list. 

We are the actual importers of Yaesu Musen Amateur Band 

Receivers, Transmitters and Transceivers, along with a wide range 

of accessories such as Aerials (beams, verticals, mobile whips), 
Filters (mechanical, crystal, high pass, low pass), Digital Voltmeters, 
Digital clocks, Digital frequency meters, Headsets, Morse keys, 
Electronic keyers, Microphones, Valves, R.F. wattmeter/dummy 
loads to mention just a few. We have a very good second-hand 

selection of the best Amateur equipment and can service your 
communications equipment for you. Everything we sell carries a 

full money -back guarantee. 

To mention just one specific piece of equipment that we feel is 

unbeatable:-Yaesu YC-305 Counter. A frequency meter counting 
to over 30 MHz and reading to cycles. mains or battery, 5 digit 
readout. A professional piece of laboratory equipment at a very 
low price. Brand new E9750. 

SEND us a LARGE s.a.e, and we'll fill it with guff on all our gear. 
For Amateur Radio products of high quality at fair prices-you 
want us. Psst!! You want earth shattering bargains? Free gifts? 

Enormous discounts? Try further down the road, sir. 

Hours: Tuesday to Saturday 9-5.30 (closed for lunch I-2 and all day 

Monday). 
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L.A.J. IRELAND 

Number 29 GEC Silicon Switches 2N499011 

IN the past a number of utility type i.c.'s were 
reviewed in the "I.C. of the Month" series such 
as the Mullard TAA320 Bifet or the D13V 

voltage regulator, etc., and it is quite some time 
now since any of these three or four terminal 
devices have appeared. Consequently this month's 
article is devoted to a review of two specialised 
monolithic i.c.'s namely the Silicon Unilateral and 
Bilateral Switch (SUS and SBS) which have recently 
been released by the General Electric Company. 
Some useful practical applications of the devices 
are given. 

Operation 
In appearance the SUS and SBS resemble a typical 

small signal transistor mounted in an epoxy TO -98 
package, the electrical characteristics of the SUS 
closely resembling those of an ordinary four layer 
thyristor. The monolithic chip has a pair of com- 
plementary transistors, a zener diode and a resistor 

(a) 

Current 

-30V 

(b) (c) 

+8v 

Voltage 
a 

g c 

(d) 

Fig. 1: Circuit symbol (a), equivalent electrical circuit (b), charac- 
teristics (c) and outline (d) of the Unilateral Switch 2N4990. 

fabricated into it as is shown in Fig. 1. The result- 
ing static electrical characteristics of the device, in 
which the applied voltage versus current is plotted, 
is also illustrated and from this graph it can be 
seen that once the applied voltage exceeds a typical 
value of about 8 volts rapid forward conduction 
takes place with the voltage across the device drop- 
ping almost to zero. 

Applications 
A gate lead is also provided to allow triggering 

at lower voltages in addition to providing transient - 
free wave forms, but in most applications this lead 

220V 

The 2N4990 used as a motor speed control. 

10k 10k 

0ty 

(a) Positive output pulse 

Input to both circuits 0 
K. Output of circuit (al 

2N4990 

0.lpF 

47 

(b) Negative output pulse 

15V 

Outout of circuit (b) 

Here the 2N4990 SUS is used to generate a rapto pu,s.: ¡rom a com- 
paratively slow rising input. Can be used as an over -voltage sensor 

with the pulse firing a thyristor. 

SC4OD 

LRG i 
The Silicon Bilateral Switch 2N4991 (SBS) in a mains full wave power 

control unit. 

may be left floating. The SUS therefore is admirably 
suited for such applications as over -voltage sensing, 
pulse sharpeners, and SCR triggering. In conjunc- 
tion with an SCR an efficient and sensitive automatic 
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over -voltage cut-out sensor can be designed very 
simply and a number of typical applications of the 
SUS are given. 

Just as the Triac can be considered as consisting 
of a pair of thyristors connected in inverse parallel 
so also is the SBS related to its counterpart, the SUS. 
A schematic diagram of the 2N4991 is illustrated in 
Fig. 2 accompanied by its static electrical charac- 
teristics. It fires in both directions so that in opera - 

Current 

A2 

-8V 

o 
A1 

. 

I 

Voltage 

Fig. 2. 

CXG //2 

tion it resembles the ST2 Diac which has established 
itself as one of the most popular triggering devices 
in Triac power control circuits. However the 2N4991 
has tighter specifications producing sharper pulses 
than the ST2 although it is offered in the same price 
bracket as the latter. 

Both units are available from Jermyn Industries 
Ltd., Sevenoaks, Kent. 

TELEVISION 
MAY ISSUE 

PAL DECODER 
This month we start on the construction of the 
TELEVISION Colour Receiver and go straight to 
the heart of things-the PAL -D decoder. This is 
built on a conveniently sized printed circuit board 
and uses well tried and tested circuitry. The board 
can of course be used as a separate module with 
other equipment if the reader wishes. In building this 
decoder you will have a real opportunity to learn 
about colour signal decoding through practical 
experience. 

RENOVATING THE RENTALS 
The PyelEkco T418111U series gets our attention 
this month. 

WIDEBAND BAND 1 AERIALS 
Essential for DX use but not commonly available is 
the wideband Band 1 aerial. Along with details of 
practical designs Roger Bunney also presents 
information on the fundamentals of wideband tele- 
vision aerial design. 

ON SALE APRIL 17 

THE 

m 
W 

CHARLES MOLLOY 

edium 
ave Column 

DAVID RICHARDSON of West Ealing has been 
active on the medium waves with his 
Lafayette HA230 and medium wave loop 

antenna. He reports Radio Popular La Palmas on 
836kHz; CKBW Bridgewater, Nova Scotia on 
1000kHz; WHN New York City 1050kHz; CJRP 
Quebec, broadcasting in French on 1060kHz; WBAL 
Baltimore 1090kHz; CBI Sydney, Nova Scotia 
1140kHz; CKCV Quebec, in French, 1280kHz; WABK 
Gardiner, Maine also on 1280kHz; WLAM Lewiston, 
Maine 1470kHz; WCKY Cincinnati, Ohio 1530kHz. 
David has also logged the Voice of America Okinawa 
1178kHz at 1445hrs SINPO 22432, with a programme 
in Chinese. This outlet is usually heard in Europe 
during the afternoon in winter. It has a power of 
1000kW, it beams westward into China and some- 
times competes with Horby, Sweden on the same 
frequency when conditions are good. 

W. Pennington who lives at Grimethorpe near 
Barnsley in Yorkshire has built the Radio Nederland 
MW Frame (Loop) aerial. His receiver is a B40D and 
on Tuesday February 8th he heard CJON St John's 
on 930kHz, WINS New York 1010kHz; CBA Moncton, 
New Brunswick 1070kHz. After midnight he logged 
CBN 640kHz in St John's; CJOX 710kHz Grand Bank, 
Nfld; Radio Demerara Guyana 760kHz; WHN 
1050kHz and WNEW 1130kHz both in New York 
City. "I thought it was impossible to receive these 
stations in England but I have proved it for myself 
and I find it most interesting" he writes and he sug- 
gests that readers may like to write to Radio Neder- 
land, Postbus 222, Hilversum, Holland and ask for a 
copy of The Frame Aerial leaflet, which gives con- 
structional information on a medium wave loop 
antenna. 

Mike Kerry of Golders Green sends an interesting 
log of Latin Americans heard on his Eddystone 750 
and medium wave loop. These include YVQQ Radio 
Puerto Cruz, Venezuela on 760kHz; Radio Demerara 
760kHz located in Georgetown Guyana, with pro- 
gramme in English; R.Oriental, Uruguay 770kHz; La 
Voz del Rio Cauca, Colombia 820kHz; Radio Mundial, 
Rio de Janeiro 860kHz; R.Tamandau, Recife 
890kHz; Radio Jornal do Brasil 940kHz; Radio Bel - 
grano, Buenos Aires 950kHz; R.Sutatenza, Colombia 
960kHz; Radio Record, Sao Paulo 1000kHz; R.Mar- 
garita, Venezuela 1020kHz; R.Revolution Cuba 
1060kHz; R.Nacional, Sao Paulo 1100kHz; WBMJ San 
Juan, Puerto Rico 1190kHz; R.Valera, Venezuela 
1230kHz; R.Canaima, Ciudad Bolivar, Venezuela 
1290kHz; R.Nacional, Santiago in the Dominican 
Republic 1380kHz. Mike also mentions the VOA 
Marathon Key, Florida on 1180kHz which broad- 
casts in Spanish. Latin Americans become prominent 
as the year advances and it is worth while listening 
between 0100hrs GMT and sunrise for the stations 
listed above. 

Please send reports and information about the 
medium waves to the author at 132 Segars Lane, 
Southport, PR8 3JG. 
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BRAND NEW SEMICONDUCTORS & COMPONENTS RETURN OF POST 
GUARANTEED SOLE AGENTS FOR SOLID STATES DEVICES INC., (U.S.A.), IN U.K. SERVICE 

TRANSISTORS TTL. LOGIC I.C. NEW PRICES 
20301 809 2263404 8210 40310 45p BC212L 189 268X28 8232 2676T281 97}p 
20302 205 2263405 45p 40311 352 BCY30 974p BBX60 8212 NKT401 8742 
2(1303 20p 2N3414 229p 40312 4712 BCY31 805 68X61 629p 26KT402 909 
20306 494p 2N3415 2212 40314 879p BCY32 60p 68X76 28}p NKT403 75p 
20303 802 2N3416 871p 40320 471D BCY33 26p B8X77 274p NKT404 8242 
20309 309 2N3417 8792 40323 8240 BCY34 802 B8X78 2740 NKT405 759 
20371 15p 2N3570 !185 40324 479p ECY38 40D 6ßY10 274p 26KT406 824p 
20374 202 2263572 9712 40326 379p BCY39 80p BSY11 279p NKT451 824p 
2G381 22}p 2263605 9742 40329 30p 16CY40 50p B8Y24 152 NKT452 624p 
2N404 224p 2N3606 879p 40344 871p BCY42 159 B8Y25 15p NKT453 4742 
2N696 202 2113607 924p 40347 574p 16CY43 159 B8126 171p NKT603268219 
2/7697 179 2N3702 112 40348 524p BCY54. 8219 B8Y27 1742 NKT613F824D 
2/7698 252 2263703 102 40360 4219 BCY58 22(p 268128 17}p NKF674F SOp 
251706 1249 2263704 119 40361 474p BCY59 2212 168Y29 179p NKT877F 809 
2N705A 1242 2/73705 lOp 40362 571p BCY60 974p 168632 959 NKT713 852 
2N708 159 2263706 092 40370 824p 16CY70 209 B8Y36 269 NKT781 801 
2N709 821p 2N3707 llp 40406 6712 BCY71 25p B8Y37 26D NKT1041980p 
2/7718 259 2N3708 079 40407 40p 160Y72 174p B8Y38 92}p 26KT10439 
2/7726 809 2263709 09p 40408 524p 16CZ10 274p 168Y39 2242 87}p 
2/7727 809 2263710 099 40410 821p BCZ11 424p B8Y40 821p 26KT10519 
2/7914 171p 2263711 129 40467A 674p 260116 8142} B8Y51 824p 824p 
2N91ß 179p 283715 21-26 40468A 852 260121 86D 118Y52 824p 2676T20329 

1-11 12-24 1-11 12-24 1-11 12-24 
!D !D !p Op OD fp 

0267400 0.20 0.18 8/77433 0.80 0.76 8/77472 0.82 0.80 
8267401 0.80 0.18 0/77437 0.84 006 8117473 0.48 0.41 
8117402 0.20 0.18 8/77438 0-84 0.60 8767474 0.48 0.41 
8/77403 0.20 048 0267440 0.28 021 8/77475 0.45 0.44 
8267405 0.20 0.18 SN7441AN 0.87 0.88 8/77476 0.46 0.44 
8117406 0.80 0.76 8267442 0.86 0.81 0117480 070 0.85 
8/77407 0.80 0.75 0177443 2.88 2.70 8/77481 1.40 1.88 
8/17408 0-20 048 8267444 2.88 8.70 8/77482 0.87 0.88 
8267409 0.20 0.18 8/77445 2.60 2-40 8117483 0.87 0.88 
8/77410 0.20 0.18 6267448 1.00 0.96 8/77484 2-00 1.85 
8N7411 0.28 0.21 8/77447 1.00 0.95 8267485 3.62 8.40 
8/77412 0.48 0.46 8117448 1.00 095 8/77488 088 0.80 
8267413 0.40 0.88 8/17449 1.00 0.95 8/17490 0.87 0.84 
8/77420 0.20 0.18 8/77450 0.80 0.18 82674912/7 1.21 1.1O 
8/77423 051 0.47 8/77451 0.20 018 6/77492 0.87 0.84 
8/77427 0.48 0.45 8/77453 0.20 018 8/77493 0.87 0-84 
8/77428 0.80 0-06 8277454 0.20 048 8267494 0.87 0-84 
8/77430 0.23 0.15 8117460 0.20 0.18 8267495 0.87 0.84 
8/77432 0.48 0.42 8/77470 040 0.88 8/77496 087 0.84 

2N918 809 2263716 2180 90600 574p BD123 824p 168Y53 874p 47}p 
MULLARD SUB -MIN ELECTROLYTIC 2/7929 224p 2263791 8208 . AC107 30p BD124 BOp 268Y54 409 NKT20339 

2/7930 2712 2263819 3559 AC126 20p 161)131 75p 168Y56 909 874p 
2/71090 224p 2263823 9742 AC127 259 261)132 85p B8Y78 474p 2676T80111 
2/71091 224p 2263854 274p AC128 20p 160610 01874 B8Y79 45p 7712 2/71131 25p 2263854A 2742 AC154 2842 BDY11 21624 B8Y82 524p NKT80112 
2/71132 25p 2263855 2712 AC176 85p BDY17 £160 268X90 5749 971p 
2/71302 174p 2N3855A 802 AC187 62}p 260Y18 2176 B8Y95A 124p NKT80113 
2/71303 174p 2263856 SOp AC188 874p BDY19 21974 BSW41 424p 2118 

C425 range axial lead 62 each 
Values: (µF/V); 0.84/64; 1/40; 18/26; 2.5/16; 25/64; 4/10; 4/40; 
64/64; 11.4/25; 8/40; 10/16; 10/64; 12.5/25; 16/40; 20/16; 20/64; 25/8.4; 
25/25; 32/10; 32/40; 32/64; 40/16; 50/64; 50/25; 50/40; 64/10; 80/25; 
80/16; 80/25; 100/64; 125/10; 125/18; 200/10. 

2/71304 224p 2N3856A 859 ACY17 274p 260Y20 1142} B8W70 274p 2676T80211 
SILICON RECTIFIERS 2/71305 22}p 2N3856 25p ACY18 259 BDY28 974p C111 76}p 92}y 

2/71306 269 2N3858A 802 ACY19 269 BDY60 2125 0424 279 NKT80212 
281307 259 2263859 2742 ACY20 25p 260Y61 2125 C425 659 924p 
2/71308 80p 2N3859A 8842 ACY21 25p 160Y62 2100 0426 40p 2676T80213 

PIC 50 100 200 400 600 800 1000 1200 
12 21, Op lop llp 122 152 

2171309 80p 2N3860 SOp ACY22 80p BF115 25p C428 871p 92}p 15 172 202 252 279 809 ß6D 
2/71507 1719 2N3866 2160 ACY28 20p 826117 474p C744 SOp NKT80214 
2/71613 259 2N3877 40p ACY40 90p 826163 871p 1)18261 8742 0242 
2/71631 Shp 2N3877A 409 ACY41 25p 8F167 189 1316262 40p NKT80215 
2261632 309 283900 874p ACY44 40p 826173 19p 016263 874p 924p 

6A OS 82 09 3212 
10A -- 621p 6712 869 884p 9742 !1fß 
15A - 5742 8242 774p 

ópD 
9742 21130 21_674 

35A - 809 909 21.00 2186 2180 2250 
2/71638 271p 2N3900A 40p AD140 521p 826177 809 1116P4 40p NKT80216 1 amp and 3 amp are plastic encapsulation. 
2/71639 274p 2263901 9742 AD149 671P BF178 809 0E1102 80p 9242 
2N1671B £1.00 2N3903 852 AD150 8849 8F179 SOp 0E1113 20p OC 20 752 
2/71711 259 2263904 859 AD161 374p B26180 35p 0E1114 20p OC22 50D DIODES & RECTIFIERS 
281889 894p 2N3905 874p AD162 879p 8F181 8299 (1ET118 209 0023 80D 
281893 871p 2263098 874p AF106 424p 8F184 259 (1E1119 809 OC24 609 
2/72147 899p 2N4058 174p AF114 25p 826185 4202 (1E1120 5219 0025 50p 

1N34A 10p AA119 7p BAX16 1249 F813/4 8849 
IN914 7p AA129 169 BAY18 1742 OAS 17p 

2/72148 671p 2264029 10p AF115 25p 8F194 174p GET873 121p 0C28 2742 18916 7p AAZ13 199 BAY31 72 °A10 802 
2/72180 571p 2N4060 124p AF118 25p 826195 159 GET880 30p 0028 8212 íN4007 202 AAZ15 129 BAY38 862 OAS 10p 
2/72193 40p 2N4061 121p AF117 25p BF196 4242 0E1887 20p OM 8312 I844 7p AAZ17 lop BY100 152 0A47 89 
2N2193A 424p 2N4062 1212 AF118 829p BF197 4242 GET889 E2}p OC36 60p I8113 De 262100 152 BY103 29p 0A70 72 
2N2194A 80p 2N4244 474p AF119 209 2626198 424p (1ET890 224p OC36 684p I8120 12D BA102 259 BY122 474p 0273 10p 
2N2217 274p 2N4285 1742 AF124 224p 826200 524p 0ET896 221p 0C41 ß2}p 18121 14p BAllO 860 13Y124 15p OA79 72 
2N221ß 289 2114286 174p AF125 20D 16F224 14p 0ET897 225p 0042 26p 18130 8p BA114 15p BY126 162 0281 Bp 
2/72219 28p 2N4287 17}p AF126 80p 826225 19p 65ET898 22}p 0C44 202 18131 10p BA116 72 26X127 179 0A82 102 
2/72220 259 2N4288 17}p AF127 179p 13F237 282 313400 21074 OC45 li4D 
2/72221 252 2264289 171p 226138 879p 13E238 28p 3134211 21121 OC46 159 

18132 122 262141 172 BY164 579 0A90 7p 
18920 7p BA142 179 BYX10 22p 0A91 7y 

2112222 30p 22/4290 17}p AF178 4242 BF244 282 MJ421 21124 OC70 15p 18922 Op BA144 199 26Y610 36D 0A95 72 
2/72270 479p 2264291 174p AF179 72}p B26W61 4759 513430 2102} OC71 12}p 
2/42297 80p 2/44292 1219 AF180 5240 261,3112 224p 51J440 959 OC72 1212 
2/72368 174p 2N4303 474p AF181 424p 16FX13 2212 MJ480 9719 0074 8219 

18923 12p BA145 17p BYZ11 829 02200 72 
I8940 5p Bß154 l2p BYZ12 Sop 0Á202 10p 

BAX13 Sp BYZ13 25p TIV307 602 
2/72389 1712 2N5027 6242 AF239 424p BFX29 80p 91.1481 2125 0075 2242 
2N2309A 171p 2766028 571p AF279 471p BFX30 30p 343490 21-00 0076 9242 
2/72410 424p 2N5029 479p AF280 82}p BFX42 S74p 113491 21874 0077 SOp OPTOELECTRONICS BRIDGE RECTIFIERS 
2262483 271p 2N5030 4241) 2126211 824p BFX44 8742 101800 22474 OC81 20p 
2/72484 32242 2N5172 124p A8Y26 25p BFX68 674p MJF.340 624p OC81D ßß}p 
2262539 22}p 2N5174 521p A8Y27 S74p BFX84 252 MJE520 80p OC83 9bp 
2/72540 224p 2265176 52}p ASY28 271p BFX85 8219 113E521 78p 0084 969 
2262613 352 2265178 96p A8Y29 274p BFX86 252 MPF102 424p 00139 8219 
2/72614 ß0p 2N5232A 80p 08Y36 25p 626X.87 274 MPF103 871p 00140 824p 
2262646 5212 2115245 46p A8Y50 25p BFX88 25p MPF104 375p OC170 309 2/72696 3224p 2N5246 424p ASY51 SSIp BERN 824p MPF105 S71p 00171 SOp 

MINITRON 3015F 7 -SEGMENT 
INDICATOR (16 PIN DIL) 22-00 

May be driven by 8/77447 

A. PIT 
1 100 87p 
1-4 140 57p 
2 50 809 
2 200 419 
2 400 489 

A. PIT 

4 150 ODOp 

4 400 809 
6 50 82p 
6 200 80p 
6 400 0110 

GNP -7ßH COLD CATHODE 
TUBE SIDE VIEWING. 0-9 and 
TWO DECIMAL POINTS. May be 

2/72711 259 2/45249 674p 28Y54 259 7626X932 70p MP83638 3249 0C200 409 
2/72712 252 2N5265 28-25 A8Y86 82}p BFYIO 321p NKT0013474 0C201 800 

driven by 8/1744/AN. 76p MULLARD C280 M/FOIL 
TIL 209 LIGHT EMITTING 2/72713 274p 2265266 22-75 AU103 21-25 BFY11 424 NKT124 424p 00202 752 CAPACITORS 

2/72714 309 2115267 22-624 A8Z21 421p 1626Y17 224p NKT125 274p OC203 424p DIODE. Made by TEXAS INST. 0-01, 0022, 0033, 0.047 Sp each 
2112865 824p 2N5305 S74p BC107 lOp BFY18 824p NKT126 271p 0C204 424p 
2/72904 ß0p 2N5306 40p BC108 lOD B26Y19 824p NKT128 874p 00205 80p 

(Red). ß5p 0.088, 0.10 .. .. 4p each 
0.15, 0.22, 0.33 Sp each 

B9900 PHOTOREBISTOR 38p 2N2904A 321p 2N5307 3719 BC109 10D 626Y20 2180 NKT135 270 0C207 752 
2172905 8712 2N5308 87}p BC113 15p BFY21 421p NKTI37 824p OCP71 424p 
2N2905A 40p 2N5309 82}p BC115 16p BFY24 45p NKT210 80p ORP12 50p 
2262906 269 2N5370 4249 BC116A 15p BFY25 262 NKT211 30p ORP61 SOp 
2N2906A 274p 2N5354 27}p BC118 10p BFY26 20p NKT212 SOp P3462 22}p 
2Nß907 809 2/45355 271p BC121 20p 13261,29 50p NKT213 80p TI834 624p 

.. .. 
0-47 .. .. ..22 
0.68 .. .. llp 
1µF .. .. .. 142 
15µF .. .. .. 219 
2.244F .. .. 269 

VEROBOARD 
0.15 0.1 

Matrix Mattis 
WIRE -WOUND RESISTORS 
2.5 watt 5% (up to 270 ohms 

only), 7p 
5 watt 5% (up to 8.2k 11 only), 99 
18 watt 5% (np to 26k G only). 

102 

2112923 169 2115356 324p 11C122 20p 2626Y30 502 NKT214 224 TI843 272 
2/72924 15p 2N5365 474p 16C125 20p 1126Y41 60p NKT215 224p T1844 10p 
2/72925 159 2N5306 884p BC126 20p 61'1,43 8212 NKT218 374p 1I845 lOp 
2N2926 2N5367 57}p BC140 874p B26Y50 282 NKT217 421p T1846 llp 

Green 14p 2N5457 871p BC147 lOp 1626Y51 909 NKT219 SÓp TI847 112 
Yellow 1242 28005 759 110148 109 1617Y52 28D NKT223 271p TI848 12111 
Orange 1942 28020 12-00 B0149 12p BFY53 174p NKT224 269 T1849 124p 

2/73011 80p 28102 502 BC152 1712 626Y56A 574p NKT225 2242 TI860 1790 

21 x 31in 172 239 
21 x bin 26D 25p 
31 x 252 252 
34 x 51n 802 29p 
5 X 17in (Plain) 829 - 
Vero Pine (Bag of 36) 80p 
Vero Cutter 45P 
Pin insertion Tools (-1 and 15 POTENTIOMETERS 2763014 82}p 29103 259 BC157 309 162617'75 809 2676T229 SOD T1951 121D matrix) at 55p. 

2/73053 1ßp 28104 25p BC158 llp BFY76 421p NKT237 85p TI852 121p 
2173054 482 28501 3252 BC159 12p 6262-77 6712 NKT238 E6D TI853 33}p 
2/73055 62p 28502 SSp 1665160 824D 2626X90 674D NE T240 27}y TI880 2E}p 
2/73133 80p 28803 279p BC167 llp BFW68 27}p NKT241 279p TI861 25p 
2/73134 802 3N83 40p BC168B 10p BFW59 262 NKT242 209 II e6,2 27}y 
2/73135 252 38128 709 BC168C llp BFW60 252 NKT243 8992 TIP29A 60D 
2/73136 259 326140 7742 26016911 llp BPX25 2186 NKT244 171p TIP30A 809 
2/73390 252 3N141 72}p BC169C 12p BPX29 21-B0 NKT245 20p TIP31A 8219 
2/73391 top 3N142 552 260170 121p BPY10 21-45 NKT261 20p TIP32A 762 

Carbon: 
Log. or Lin., less switch, l6p 
Log. or Lin., with switch, 25p 
Wire -wound Pote (3W), 882 
Twin Ganged Stereo Pots, Log. 
or Lin. 40p. 

"SCORPIO" CAP 
DISCHARGE IGNITION 

SYSTEM 
(As published in P.E. Nov. 
71). Complete kit EI0.00 

P.14 P. 50P. PRESETS (CARBON) 
2N3391A 802 3N143 871p BC171 15p 2616Y39 8712 NKT262 80p TIP33A 01 Watt Op VERTICAL 

RESISTORS 
Carbon Film 
} watt 5%, 12. 1W, 1W & 2W 
} watt 5%, 1p E12 BeHes 
} watt 5%, 1}p 

2N3392 171p 3N152 8742 BC172 16p 118X19 1792 NKT264 
233293 152 R.C.A. 524p BC175 221p B8X20 175p NKT271 TIP34A l22Ó5 
2263394 152 40050 562 BC182 102 168X21 8749 26761272 20p T2P35A l290 
2/73402 224p 40261 82}p B0183 oh BBX26 46p NK1274 20p TIP36A 2888 
2N3403 2212 40309 824p BC184 llp B8X27 475p NKT275 20p 

0.2 Watt Op OR 
0.3 Watt 74p HORIZONTAL 

THERMISTORS 
R53 (STC) 21.274 VA8705 116D 

Post & Packing 13p per order. Europe 25p Commonwealth (Air) 65p (MIN.) } watt 2%, WO 48 K1ó1 (1k) Me VA1077 902 
Matching charge (audio transistors only) 15p extra per pair. 1 watt 10%, 949 9W & }W Mallard Thermistors aleo In 

Prices subject to alteration without prior notice. 2 watt 10%, Op E24 Series. stock. Pleaee enquire. 

Tel. 01-452 0161/2/3 A. MARSHALL & SON Send 159 for Comprehensive price lista CALLERS WELCOME 
Telex 21492 28 CRICKLEWOOD BROADWAY, LONDON, N.W.2 B' 99-66.ó8ái.'' 
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AMPEX 7.5v. D.C. MOTOR. 
This is an ultra -precision tape 
motor designed for use in the 
AMPEX model AG20 portable 
recorder. Torque 450GM/CM. 
Stall load at 500 ma. Draws 
60 ma on rug. 600 rpm + 5.,, 
speed adjustment, internal AFIRF 
suppression f" dia. I" spindle, 
motor 3" dia. I}". Original cost 

£16.50. Our price £4.25. P. & P. 25p. Mu -metal 
enclosure available 75p each. 

SYNCHRONOUS MOTORS 
SMITHS. 250v. 50 Hz. Available in the following 
R.P.M. 2-3-6-10-30.-60. Price 75p each. Carr. paid. 
CRO UZET. 220/380v. 50/60 Hz. 250-300 rpm. 
759. Carr. paid. 
MAINS INDUCTION MOTOR. Open frame, 
ens" spindle, weight t lb. Powerful. 88p each. 
P. & P. 12p. 

GEARED MOTORS 
ELECTRO CONTROL (CHICAGO). Shaded 
pole 240v. 50Hz. 200 rpm. 10Ib. in. £2 -SO, P. & P. 25p. 
MYCALEX. Open frame, shaded pole motors, 
240v. 50 Hz 7 rpm. 28 lb. in. 80 rpm. 12 lb. in. 
£2.25 each. P. & P. 25p. 

"CRO UZET" TYPE 96S. I I S/240v. 
50 Hz. 47/68 watts. 50 rpm. Stouuy 
constructed. Size: 2+)" dia. x 3f" 
long plus spindle, 1" x f" dia. Anti - 
clock. £1.75, P. & P. 25p. 

TYPE 955. Same as above, but 3 rpm. E3-00 
P. & P. 25p. 

RELAYS 
"FINDER" 240v. A.C. Octal Relay 2cio 6 amp 
contacts, Perspex enclosed, 73p. 
"B. & R." 3 e/o. 10 amp contacts (silver) operates 
on 2 volts D.C. Draws approx. I amp. Size: 2" ;. 
If x I f". [1.00. 
"ENGEL & GIBBS" 240v. A.C. Plug-in relay 3 c/o 
perspex enclosed £1.00. 
NEW "F.I.R.E." PLUG - IN 
RELAY.- 115v. Coil 50/60 c.o.s. 
3 heavy duty silver change -over 
contacts. Very robust. 63p. 

NEW "ISKRA" 240v. A.C. 
RELAY. 3 x 6 amp. Changeover 
contacts. 639. 

SIEMENS HIGH SPEED 
RELAY. Type 89L. 1,7000 + 
1,7000 coil. New 63p each. 

OGRAMME TIMER BY HONEYWELL 
A bank of 15 micro -switches are 
each independently operated by 
15 pairs of cams which in turn are 
individually adjustable to give 
switching periods of zero to 12 
seconds with infinitely variable 

combinations. A mains synchronous motor drives 
the cam shaft at I rev. per 12 seconds (5 rpm) 
Originally cost £15.00 plus. Many applications such 
as lighting effects, etc. New in original makers 
cartons. First class value at £5 75 plus 25p P. & P. 

PRECISION FAN CO (SMITHS INDUS- 
TRIES) DOUBLE ENTRY CENTRIFUGAL 
FAN / BLOWER. This is a beautifully balanced 
particularly quiet running unit 
giving approx. 90 cubic ft./min. 
The motor is a 2 pole shaded 
pole Mycalex, drawing only 
240 ma on run. Weight 2f lbs. 
Sizes: case dia. 3.1 ins., width 
(case only) 3-125 ins. Width 
overall (inc.) 5.25 ins. Aper- 
ture 3.125 ins. x I 85 ins. 
Offered well below makers 
price at £2.95, P. & P. 25p. 

"NORPLEX" (U.S.A.) FIBRE -GLASS 
COPPER -CLAD LAMINATE.- First 
quality, Woven Glass base Epoxy -resin, 
excellent mach. & elec. properties. Heat 
Resistant. Full spec. available. This is a special 
purchase and only available whilst stocks last. 
Sizes: 12" + 12', 24" + 12". 24" + 24" or 
full sheet 43" + 37" (II sq. ft.). Single sided 
Copper in following thicknesses: ./0", ./e4". 
tha", a/sa", price CI per sq. ft. or LIO per full 
sheet. Double -sided Copper t/aº", the", 'Ins", 
LI -25 per sq. ft., El I per full sheet. P. & P. 

up to 4 sq. ft. 25p. Any order over 4 sq. ft. 
post free. 

ERNESTTURNER800ua METER. 
1600 movement, 2" case eliptic, 
plastic front. Green -Red -Green un - 
calibrated scale £1.50 each. Carriage 
paid. 
PAINTON BOURNS TRIMPOTS. Ik, 2k. 
2.5k, 5k, 10k, 20k, 50k, 500k. Other Trimmer 
pots in stock: RIL 10k, MORGANITE Ik, MEC 
2000 (tubular) 500. Any 3 for LI -IO carr. paid. 

6 DIGIT NON -RESET COUNTER by E.N.M. 
Ltd. 240v. A.C. Size: 2f" high x If" X I f". £1 75 

LINDAIR (ELECTRO -TECH) LTD. 

"SORENG" MAINS SOLE- 
NOID. I" travel, 181b. pull 
(approx.). Size: 2f' long X 2r 
X 2f' high. Powerful. £1-75. 
P. & P. 25p. 

"DAVENSET" MAINS SOLENOID. I" travel. 
81b. pull (approx.). Size: 2f" long X 2r" x 2" high. 
Similar in appearance as above. £1.25. P. & P. 25p. 

"MAGNETIC DEVICES" Mains Solenoid. 
2' x If' x If' approx. 21b. pull. Plunger Travel 
If'. New in makers boxes; offered at half original 
cost. 75p. P. & P. 25p. 
SLIDER SWITCHES. 3 amp. type 
D.P.D.T. 1'x {'x3" deep. I amp. 
type 3 P.D.T. f x y,' x 4" deep 
[1.25 per doz. Either type or mixed . 

as required. Carr. Paid. 
BONNELLA"CHERRY" ROLLER Alt 
LEVER OPERATED MICRO - 
SWITCH TYPE B23 -30K. 5 amp. c/o. 502 operat- 
ing pressure. Length of Lever. f". Pre -travel 062'. 
£2.25 per doz. 
"HONEYWELL" V3 Series. Flush micro -switch 
10 amp. c/o. The side panel is insulated. End plate 
size: 2" x 8". £I.50 per. doz. Carriage. paid. 

VINKOR POT CORE ASS. TYPE LA.1103' 
Normal price EI .48. Our price 75p. 
L.T. TRANSFORMERS. Prim. 0-110-240v. 
Sec. 4.5-0ß/5v. at 1 amp. Size: If" > If" .; lens" 
60p. P. & P. 15p. 
Prim. 220/240v. Sec. 0.5-10-15-20v. at 2 amps. 
£1 .25. P. & P. 15p. 
Prim. 200/240v. Sec 0-1-56-58-60 at 3.5 amps plus 
0-90 at 100 ma. Wax impregnated with screw term. 
blocks. Weight 10 lbs. £3.60, plus 40p P. & P. 

"WODEN." Prim. 10-0-200-240v. Sec. two 
separate windings 6v. at 4 amps each. £2.50, plus 
30p P. & P. 
"WODEN." Prim. 0-110-200-220-240v. Sec. 
34-36-38v. at 600va. E7-50, plus 50p P. & P. 
H.T. TRANSFORMER Prim. 240v. Sec. 0-380- 
400-420-440v. at 40va. E3. Carr. paid. 

CURRENT FLOW 
INDICATOR. Ideal for all types 
of battery operated equipment 
(portable machines, tape recor- 
ders, etc.). Four white segments 
appear when current flows. 
Coil is 6000 6112v. Drawing 
only 8 ma on function. Neat in 
appearance. Size: dia. +f" x -Fr deep. Fixing 
centres If". £1.25 each. Carr. Paid. 

301 EDGWARE ROAD, LONDON W2 IBN 
Tel. 01-262 2251/2 BUSINESS HOURS 9a.m.-6p.m. MON. to SAT. (PW 1) 

i;> 

LOUDSPEAKER 

BARGAINS 

Fane Pop 100 watt 18" 8-15 ohm .. .. 
Fane Pop 80 watt 15" 8/15 ohm .. .. 
Fane Pop 50 watt 12" 8/15 ohm .. .. 
Fane Pop 25/2 12" 25 watts .. .. .. 
Fane Pop 15 12" 10 watts .. .. 
Top 20 12" 25 watt 8 of 15 ohm .. .. 
Hlten 10" 10 watt 8 or 15 ohm . 

Baker Group 25 12" 25 watt 8 or 15 ohm .. 
EMI 13 x 8, 3, 8 or 15 ohm . 

EMI 13 x 8 with Tweeter 3, 8 or 15 ohm .. 
EMI 13 x 8 twin tweeter 3, 8 or 15 ohm .. 
Celestion 8" Round 15 ohm .. .. 
Celestlon PS8 for Unilex .. .. 
Richard Allan 8" 3 or 15 ohm .. .. 
Fane 8" dual cone 8 ohm .. 
Elac 8f" dual cone 8 ohm Cer. mag. 
Philips HI-FI 20 watt type EL7032 dual 

cone 12'35-17000 hz. .. .. .. 
Elac 59RM109 .. .. .. 
2",2f"or3"80 ohm .. .. .. 
7 x4,3 orb ohm .. .. .. 
10 x 8, 3, Bot 15 ohms .. .. .. 
Elac 8 x 5 58E/172 3 ohm .. .. 
Goodmans 8P, 8 or 15 ohm .. .. 
Goodman. 10P, 8 or 15 ohm .. .. 
Goodmans 12P, 8 or 15 ohm .. .. 
Goodmans 15P, 8 or 15 ohm .. .. 
Goodman. 18P, 8 or 15 ohm .. .. 
12" round 3 or 15 ohms .. .. .. 

£1850 
E1050 

£8.50 
£540 
£400 
£575 
£300 
£575 
£200 
£250 
£360 
£2-05 
£2.35 
£2-35 
£275 
E2.25 

£050 
E2.70 

-85 
£120 
£1-80 
E1 00 
£4.50 
£4.05 
£9.05 

£10.00 
£20N 

£2.50 

FREE with orders over £6 -"Hl -Fi Loudspeaker 
Enclosures" book. 

All units guaranteed new end perfect. 
Prompt despatch p. & p. 25p per speaker. 

WILMSLOW 
AUDIO, M. O. Dept. 

10 Swan St., Wilmslow, 
Cheshire, SK9 1 HF 

SHORT-WAVE H.A.C. KITS 

WORLD-WIDE RECEPTION 

Famous for over 85 year. for short -Were Equip - 
meat of quality, "H.A.C." were the Original 
suppliers of short -Wave Receiver Kite for the 
amateur eosstruator. Over 10,000 ..tidied 
ou tomere-including Technical College*, Hoe. 
'Mal.. Public Schools. R.A.P., Army, Hama, eto. 

JEW "DE" REOEIVEE 
Improved one -valve model "DX" mark 2. 
Complete kit -price 48.80 (Pod a peaking 209.). 
Customer writes: "Australia, India and America 
at loud volume." -"I am 14 years of age and have 
logged over 180 station., plus mantlm Amateurs 
from all over the world." 

fiend B.A.E. for test report. 
This kit contain. all genuine short-wave eon> 
ppooaoents, drilled eha..l., valve, accmorles and fa l 
In.traotloaa. Ready to (ensemble, and of course, 
as all our products -tally guaranteed. Full range 
of other B.W. kit., including the famoue model 
"K" and "K plus" (Illustrated above). All orders 
despatched by return. (Hail- order only.),. Bend 
now for free descriptive catalogue a order farm. 

"H.A.C." SHORT-WAVE PRODUCTS 
29 Old Bond Street, London W.1 

TRANSISTORISED F.M. tuner 
head with A.M. gang, slow motion 
drive. 88-108Mcs, with circuit 
diagram. £2.10p. 

B.F.W. 10 Fet. New (unmarked) 
5 for El 00p. 

SWITCHED JACK SOCKET 
STEREO. Chrome/black with 
white front washer. 30p each. 

All items post paid in 
GREAT BRITAIN 

P -C BOARDS (not computer 
panels). 

1 oft 6 transistors single wave band 
1 off 4 transistor audio 
1 off 3 transistor £1.50 the three 

Encapsulated bridge rectifier (itt 
usd 3 3mdh) 100 PIV 2 amps 
50p each 

E.M.I. Recording Tape in library 
pack. 

1 off 3" 175ft. 
1 off 4 300ft. 
1 off 5" 600ft. 
Single play. £1-25p the three 

SURPLECTRONICS 
216 LEAGRAVE ROAD, 

LUTON, LU31JD, BEDS. 
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GOING BACK... 

COLIN RICHES 
ARTHUR DOW 

IT was on Wednesday, April 10th, sixty years ago 
that the s.s. Titanic left Southampton on her 
maiden voyage. Five days later, she sank to the 

bed of the ocean-a useless mass of twisted and 
torn steel, for on Sunday, April 14th, 1912, at about 
11.40 p.m. the greatest peacetime disaster in mari- 
time history took place when this ship, gross ton- 
nage 46,328, struck an iceberg, 50-100ft. high, while 
on her maiden voyage to New York. 

The blow on the starboard side of the ship ripped 
a hole 300 feet long and made many of the essential 
watertight compartments useless. She foundered 
within three hours, in water two miles deep. 

Mr. H. S. Bride, the operator who survived the 
disaster described the way in which wireless played 
its all important role in saving those who were 
rescued. Mr. Bride was the second operator on the 
Titanic and was relieving his chief, Mr. Phillips at 
the time when the collision occurred. "I was stand- 
ing by Mr. Phillips telling him to go to bed when 

Jack G. Phillips, Chief Marconi Operator on board the Titanic. 

White Star Line 
TRIPLE -SCREW ROYAL MAIL STEAMERS 

"OLYMPIC," 45,324 tons, and "TITANIC " 
45,000 tons, are the Largest Vessels in the 

World. 
(Fitted with Marconi Wireless Apparatus.) 

" OLYMPIC " sails from Southampton and Cher- 
bourg to New York regularly. 

" TITANIC " sails from Southampton and 
Cherbourg on first voyage to New York 

April 10, 1912 

White Star Line 
LIVERPOOL, LONDON, SOUTHAMPTON. NEW YORK 

How the maiden voyage of the Titanic was advertised. 

the captain put his head into the cabin. 'We have 
struck an iceberg!' he said, 'you had better get 
ready to send out a call for assistance. `Don't send 
it until I tell you'. The captain went away but in 
ten minutes came back. We could hear terrible 
confusion outside but not the least thing to indicate 
any trouble. The wireless was working perfectly. 
'Send a call for assistance' ordered the captain. 
'What call shall I send?' Phillips asked. 'The regu- 
lation international call for help-just that' was 
the reply, and Phillips began to send the signal 
C.Q.D. (now replaced by S.O.S.). After a few minutes 
the Captain reappeared and said, 'Send S.O.S.-it 
may be your last chance'." 

The Titanic's C.Q.D.'s and S.O.S.'s were first 
picked up by the German steamer, Frankfurt which 
was 153 miles away. Almost at the same time, the 
Carpathia's wireless operator reported the emer- 
gency to his captain and was able to give the 
stricken liner's position 41 46N 50 14W. Imme- 
diately, the Carpathia, which was 58 miles away, 
altered course to the rescue. The first message the 
Carpathia picked up was, "COME AT ONCE, WE'VE 
STRUCK A BERG. IT'S C.Q.D. OM C.Q.D." C.Q.D. 
of course meant Come Quick, Danger, and was 
rather tricky to tap out in Morse. For this reason, 
the now universal distress signal S.O.S. was also 
used and this was the first occasion it had really 
been broadcast in earnest. 

Fortunately, the Carpathia's only wireless opera- 
tor, although officially off watch had returned to 
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his equipment and was putting out some routine 
traffic calls-including some to the Titanic. At 
12.20 a.m. the distress calls were received and soon 
at least six ships were steaming to the disaster zone. 

At 2.20 a.m. the Californian which for sometime 
past had been watching the lights of the `unknown' 
vessel grow steadily dimmer, noted that they had 
finally disappeared. The optical illusion being that 
of seeing a ship disappearing into the darkness- 
not going under the waves. Those witnessing the 
scene from the decks of the Californian were not 
to know that they had been watching the death 
throes of the Titanic and that the sea around them 
was dotted with hundreds of human beings fighting 
for their lives. Two long hours were to elapse before 
the Carpathia arrived and began to pick up sur- 
vivors. Among over 1,500 people lost on that fateful 
night was Jack Phillips, the Titanic's senior wireless 
operator, who remained at his post as the decks 
were awash. Mr. Bride, who showed an equal 
devotion to duty, was eventually rescued after nearly 
two hours in the sea. 

As the decks were awash, Phillips was standing in 
the wireless room, still sending away giving the 
Carpathia details of how the Titanic was faring. He 
then picked up the Olympic and told her that Titanic 
was sinking by the head. As Phillips was sending the 
message, Harold Bride strapped his lifebelt to the 
wireless operator's back. He had already put on his 
overcoat and was wondering if he could get Phillips' 
boots on him while he was still sending. 

The Captain's voice boomed, "Men, you have done 
your duty. You can do no more. Abandon your 
cabins now. It's every man for himself. You look 
out for yourselves. I release you-that's the way of 
it at this kind of time, every man for himself." 

The boat deck was awash. Phillips clung on send- 
ing ... sending. He clung for about fifteen minutes 
after the Captain released him-water washing the 
floor of the wireless cabin. 

Cyril Evans, Marconi Operator on board the Californian. 

From aft came the strains of music-the ship's 
band playing ragtime. Phillips ran aft and made his 
way to the deck. He swam to a life -raft but lay 
there exhausted until his last breath failed. Harold 
Bride later said of Phillips. "He was a brave 
man and stuck to his key until the very end. If he 
had had a chance to go to his room and get warmer 
clothing, as I did, he would probably be alive today. 
But duty was first with him." 

When water flooded the upper decks, Second Officer 
Lightoller was up to his ankles in water and Captain 
Smith-a calm grave figure of a man realising that 
the end could not now be far off-stood calmly on 
the bridge. He spoke two words to the people who 
were crowding forward. Words which were a call 
to our traditions of race and manhood, "Be British!" 

Besides calling the Carpathia and Baltic, Phillips 
had also contacted the Frankfurt again and vessels 
had also been sent to the rescue by the wireless 
station at Cape Race. They were however all very 
far away and even though they made all speed to the 
stricken Titanic, not one of them was near when 
the last terrible moment came. 

The band still played on. They played until they 
were waist deep in the cold dark water and in that 
awful moment, W. Hartley, the conductor spoke to 
his colleagues and there rang out into the darkness 
the hymn NEARER MY GOD TO THEE. 

Part 2 of the Titanic story will be published 
in "Going Back" next month. 

H. S. Bride, 2nd Operator on board the Titanic. 
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Type MR.85P. 41ín. x 41ín. fronts. 

50µA 8280 
60-0-5012A 2310 
100µA £8.10 
100-0-10011A £3.00 
200µA 88-00 
500µA 82-90 
500-0.500µA £2-80 
lmA 2280 
1-0-1mA 22-80 
5mA £280 
lOmA 8280 

50mA 82-80 
100mA 
500mA ß280 
1 amp. 8280 
5 amp. £280 
15 amp. £280 
30 amp. £290 
20V. D.C. £2.80 
50V. D.C. £880 
150V. D.C. £2.80 
300V. D.C. £880 
15V. A.C £280 
300V. A.C. £280 
e Meter lo,A 82-87 
vU Meter £880 
1 amp. A.C. £280 
5 amp. A.C. £2.80 
10 amp. A.C. 8280 
20 amp. A.C. 22.80 
30 amp. A.C." £2.80 

Type MR.52P. 2lin. square fronts. 
50µA 2810 
50-0-50µA £2.80 
100µA £2.80 
100.0-100µA £2.50 
500µA 2280 
1mA £200 
5mA £200 
10mA £200 
50mA 8200 
100mA 22.00 
500mA 
1 amp. 
5 amp. 

10V. D.C. .. £2.00 
20V. D.C. .. £200 
50V. D.C. .. £200 
300V. D.C. £2.00 
15V. A.C..... 2210 
300V. A.C. .. 22.10 
S Meter 1mA 8210 
VU Meter .. £8.20 
1 amp. A.C. £200 
5 amp. A.C. £200 
10 amp. A.C.' 2200 
20 amp. A.C. 22.00 
30 amp. A.C. £200 

Type MR.85P. 811n. x 8fin. fronte. 
80µA £837 
50 -0 -SODA 22.75 
100µA 22.75 
100-0-100µA 2285 
2004A 82.85 
SOOµA 2240 
500-0-800µA £280 
1mA £280 
8mA 2280 
10mA 2280 
OOmA 22-20 
100mA 
500mA 
1 amp. 2280 
e amp. 2280 
10 amp. 2280 
15 amp. £220 
20 amp. 8280 
30 amp. 8280 
50 amp. 22.50 
SV. D.C. 2220 

10V. D.C. .. 22-20 
20V. D.C. .. 2220 
50V. D.C. .. 2280 
150V. D.C. 82-20 
300V. D.C. 2220 
15V. A.C..... 22.80 
50V. A.C..... 22.80 
150V. A.C. .. £280 
300V. A.C. .. 22.80 
500V. A.C. .. 22-30 
S Meter 1mA £287 
VU Meter .3387 
50mA A.C." £220 
100mA A.C.' 82-20 
200mA A.C. 22-20 
500mA A.C. 82.2.0 
1 amp. A.C. 2220 
5 amp. A.C. 22-20 
10 amp. A.C.' 22-20 
20 amp. A.C. 2280 
30 amp. A.C.' 82-20 

*MOVING -IRON 
ALL OTHERS MOVING COIL 

Please add postage 

SEW EDUCATIONAL 
METERS 

Type ED.107. Sise 
overall 100mm x 
90mm x 108mm. 
A new range of high 
quality moving colt 
instruments ideal 
for school experi- 
ments and other 
bench applications. 
3" mirror scale. The 

meter movement is easily accessible to 
demonstrate internal working. Available 
in the following ranges: 
80µA 25.00 20V d.c. .... 2480 
100µA £4135 50V d.c. .... 84.40 
lmA 44.40 300V d.c. ..2440 
50.0.5011A £486 
1-0-1mA 24.40 Dual range 
IA d.c. 24.40 500mA/5A d.c.£4.05 
5A d.c. £4.40 5V/50V d.c. 24.85 
10V. d.c. 84.40 

[S E W _92 k- 1¡V-[u Enz 
USED EXTENSIVELY BY INDUSTRY, GOVERNMENT DEPARTMENTS. EDUCATIONAL AUTHORITIES, ETC. 

LOW COST QUICK DELIVERY e OVER 200 RANGES IN STOCK OTHER RANGES TO ORDER 

NEW "SEW" DESIGNS! 
CLEAR PLASTIC BAKELITE PANEL 

METERS 

TYPE SW.100 
100 x80 mm. 

80µA 83-80 
50-0.80µA 23.45 
100µA 83.45 
100-0-100µA £285 
500µA 8380 
lmA £3.10 

20V. D.C. .. 23.10 
50V. D.C. .. £3.10 
300V. D.C. 23.10 
1 amp. D.C. 2310 
5 amp D.C. 23-10 
300V. A.C. .. 23-10 
VU Meter .. 23.75 

METERS 
TYPE S-80 

80 mm. 
square fronts 
50µA 8880 
50.0-50µA 8310 
100µA 8310 
100-0-100µA 23.00 
500µA 8276 
1mÁ 8280 
20V. D.C. 4280 

50V. D.C. .. 22.80 
300V. D.C. 42.80 
1 amp. D.C. 8280 
5 amp. D.C. £2.60' 
300V. A.C. .. 22.80 
VU Meter .. 23.87 

"SEW" CLEAR PLASTIC METERS 
Type MR.88P. 1 21/32in. square fronts. 

200mA .... £180 
vo a, 300mA ....2180 

500mA ....21.80 
750mA ..2180 
1 amp. .. 81-80 

50µA 22.10 
50-0-50µA 21.90 
100µA 21.90 
100-0-100µA £1.75 
200µA £1.75 
500µA 21.85 
500-0-500µA 8180 
lmA 21.80 
1-0-1mA £180 
2mA 2180 
5mA 2180 
10mA £180 
2001A 21.80 
50mA 8120 
100mA 21.80 
150mA £1.80 

2 amp. ....8180 
.p, 5 amp. .... 2180 

10 amp. .. 21.80 
3V. D.C. .. 21.80 
10V. D.C. .. 8180 
15V. D.C. .. 8130 
20V. D.C. .. 41.80 
100V. D.C. £1.80 
150V. D.C. £180 
300V. D.C. £1.80 
500V. D.C. £1.80 
750V. D.C. £180 
15V. A C 21.70 
SOV. A.C..... £170 
150V. A.C. .. 21.70 
300V. A.C. .. 21-70 
500V. A.C. .. 81-70 
S Meter lmA 21.70 
VU Meter .. £2.10 

Type MR.45P. 21n. square fronts. 
50µA 8225 5 amp. ... 81.70 
50-0-50µA £210 10V. D.C. ..21.50 
100µA 22-10 20V. D.C. .. 81.50 
100.0-100µA £1.87 50V. D.C. .. 21.50 
200µA 2127 300V. D.C. £1.50 
600µA 21.75 15V. A.C..... 2180 
500-0-500µA 21-70 300V. A.C. .. 41-80 
1 mA 2170 8 Meter 1mA 2186 
5mA 21-70 VU Meter .. 8885 
10mA 21-70 1 amp. A.C. 81-70 
50mA £1-70 5 amp. A.C. 21-70 
100mA 81.70 10 amp. A.C. 8170 
500mA .. 21-70 20 amp. A.C. 81-70 
1 amp. 21.70 30 amp. A.C. 2170 

"SEW" BAKELITE 
PANEL METER 

Type MR.85. Stin. square fronte. 

25µA 2850 
SODA 2975 
50-0-50µA 2285 
100µA 22-85 
100-0-100µA £285 
60OµA £280 
1mA 2195 
1-0-1mA 21-95 
5mA 81-95 
lOrnA 81.95 
50mA 2195 
100mA 21-95 
600mA 21-95 

1 amp. .... 21.95 
2 amp. .... 41'95 
5 amp. .... 81.95 
15 amp. .. £195 
30 amp. .. 21.95 
50 amp. .. £195 
5V. D.C. .. 2195 
10V. D.C. .. 2185 
20V. D.C. .. 2195 
50V. D.C. .. 81.95 
150V. D.C. 21.95 
300V. D.C. 81-95 
30V. A.C. .. 21.95 
50V. A.C. .. 2195 
150V. A.C. .. 2195 
300V. A.C." .. 21.95 
500mA A.C.' £195 
1 amp. A.C. 21-95 
5 amp. A.C. 2195 
10 amp. A.C.' 2196 
20 amp. A.C.' £1.95 
30 amp. A.C. 8195 
50 amp. A.C. 8195 
VU Meter .. 23.10 

EDGWISE METERS 
Type PE.70. 8 17 021n. x 1 15/52ín. 

21 in. deep 

SODA 88.10 
80-0-60µA £8.00 
100µA 28.00 
100.0-100µA £2.90 
200µA 22.90 

500µA .... £2.75 
1mA £2.45 
300V. A.C. 22.45 
VU Meter 2840 

Send for illustrated brochure on SEW 
Panel Meters --discounts for quanitties. 

(\o 

MULTIMETERS for EVERYpuipose/ 
MODEL TE -300. 30,000 
O.P.V. Mirror scale, overload 
protection 0/.6/3/15/60/300/ 
1,200V. D.C. 0/6/30/120/600/ 
1,200V. A.C. 0/30uA/6mA/ 
60mA/300mA/600mA. 0/8K/ 
80K/800K/8 meg. ohm -20 to 
+63 db. 85.975. P. & P. 15p. 

MODEL PL488 
20k11/Volt D.C. 
8k12/Volt AC. 
Mirror scale. 
-ó/3/12/30/120/600V 
D.C. 3/30/120/600V 
A.C. 50/600uÁ/60/ 
600 mA. 10/10010/ 
1 Meg/10 Mego 

-20 to +46db. 28.974 P & P 12}p, 

MODEL 5025 57 Ranges, 
Giant 541n. Meter, Polarity 
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, 300, 1,000V. 

D.C. Current: 23, 501A, 2.5, b. 25, 50, 250, 
500mA, 5, 10 amp. Resistance: 2K, 10K, 
100K, 1MEG, 10 MEG. Decibels: -20 to 
+85 dB. £1250. P. & P. 171.p. 

HIOKI MODEL 700X 
100,000 O.P.V. Overload pro- 
tection. Mirror scale, -3/6/1'2/ 
1.5/3/ 6/12/30/60/120/300/ 
600/1200 VDC. 15/3/0/12/ 
30/60/150/300/600/1200 VAC. 
15/30vA/3/8/ 30/60/150/300 
mA. 6/12 AMP DC. 2K/200 
K/2 Meg/20 megohm. -20 to 
+63db. 213-50. P. & P. 20p. 

ROUND SCALE TYPE PENCIL TESTER 
MODEL TS.68 

te 
Completely portable, simple 
to use pocket sized tester. 
Ranges 0/3/30/300V AC 
and DC at 2,000 o.p.v. 
Resistance 0.20K ohms. 
ONLY 41.97 P. & P. 13p 

TMK MODEL 117 P.E.T. ELECTRONIC 
VOLTMETER 

Battery operated, 
11 meg input, 26 
ranges. Large 4f" 
mirror scale. Size 
51" x 4f" x 21". 
DC VOLTS 0.3- 
1200V. AC VOLTS 
3 - 300V EMS. 8-0 - 
800V P -P. DC CUR- 
RENT .12-12MA. 

Resistance up to 2000M ohm. Decibels 
- 20 to + 51 db. Complete with leads/inetruc 
Dons. 217.30, P. & P. 20p. 

ree 

E.H.T. TESTER 0-80KV 
Completely self contained with built in 
voltmeter. Easy to read, very accurate, 
robust construction. An essential for colour 
television servicing, etc. Size 360mm long. 
50min dia. 8895 P. & P. 25p. 

TE22 SINE SQUARE WAVE 
AUDIO GENERATORS 

Sine: 2ocpa to 200 
kc/s on 4 banda. 
Square: 20cps to 
30 he/e. Output 
impedance 5,000 
ohms, 200/250V. 
A.C. operation. 
Supplied brand 
new and guaran- 
teed with instruc- 

tion manual and leads. 21750. Carr. 371p. 

TE-20RF SIGNAL GENERATOR 
Accurate wide range signal generator cover- 

ing 120 kc/e-260 
Mc/s on 6 bande. 
Directly calibrated 
variable R.F. at- 
tenuator. Operation 
200/240V A.C. 
Brand new with In- 
struction. 415 
P. A P. 37}p. S.A.E. 
for details. 

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

A new portable 
bridge offeringex- 
cellent range and 
accuracy at low 
cost. Ranges: R. 
I 0-11.1 meg Q 
6 Ranges ±1% 
L.1 µ H - 111 

HENRYS 6 Ranges 2= %C.10pF t 1110mFd 
6 Ranges ± 2%. TURNS RATIO 1:1/1000- 
1:11100. 6 Ranges f 1%. Bridge voltage at 
1,000 spa. Operated from 9 volta. 100µA. 
Meter indication. Attractive 2 tone metal 
case. Size 7f x 5 x 2in. 220. P. & P. 25p 

MODEL LT.101 1000 O.P.V 
0/10/50/250/1000 V. D.C. 
0/10/50/250/1000 V. A.C. 
0/1/100 M.A. 0/150 K ohms. 
21-97. P. A P. 15p. 

MODEL TE -200 20,000 0.P.V. 
Mirror scale, overload protec- 
tion. 0/5/25/125/1,000V. D.C. 
0/10/50/250/1,000V. A.C. 0/50 
µA/250 mA. 0/60K/6 meg Q. 
-20 to +62 db. £8.75. 
P. & P. 15p. 

TMK MODEL MD.120 
Mirror scale. 20k/Volt D.C. 
10k ti Volt A.C. 30/60/300/ 
600/9,000 V. D.C. 6/120/ 
1,200 V. A.C. 
Current 0-60µA/0 -12/0 
300mA. 0-60K/0-6 Megtl. 
-20 to + 63 dB. 24.825 
P & P 15p 

MODEL 600 30,000 O.P.V 
with overload protection 
mirror scale 0/-5/2.5/10/25 
100/250/500/1,000v. D.0 
0/2.5/10/25/100/250/500/ 
1,000V. A.C. 0/50µA/5/50/ 
500mA. 12 amp. D.C. 

28887}./Postl paid. 
Meg í2. 

THE LAB TESTER. 
100,000 O.P.V. 611n. 
Scale Buzzer Short Cir- 
cuit Check. Sensitivity: 
100,000 O.P.V. D.C. 5K 
/Volt A.C. D.C. Volte: 
-5, 2.5, 10, 50, 250, 1,000 
V. A.C. Volts: 3, 10, 50, 
50, 250, 500, 1,000V. 
D.C. Current: 10, 100µA, 
10, 100, 500mA, 2.5, 10 

amp. Resistance: 1K, 10K. 100K, ]OMEO, 
100 MEGf2. Decibels: -10 to +49 db. Plas- 
tic Case with Carrying Handle. Size 711n. 
x 6lin. o 31ín. £1890. P. & P. 25p. 

RUSSIAN 22 RANGE MULTIMETER 
Model U437 10,000 o.p.v. 
A tiret class versatile in- 
strument manufactured in 
U.S.S.R. to the highest 
standards. Ranges: 2-5/10/ 
50/250/500/1000v D.C. 2-5/ 
10/50/230/500/1000v A.C. 
DC Current 100 wA/1/10/ 
100mA/1A. Resistance 
300 ohms/3/30/300K/3m 12. 
Complete with batteries, 
test leads, instructions and 
sturdy steel carrying case. 
OUR PRICE 2597 P. & P. 25p. 

,' 

RP214 REGULATED POWER SUPPLY 
Solid state. Variable output 0-24v DC up to 
1 amp. Dual scale meter to monitor volt- 

age and current 
Input 220/240v AC. 
Size 185 X 85 X 
105mm. 28.97. 
P. & P. 25p. 

II<Z, 
I! 

® 

PS.1000B REGULATED 
POWER SUPPLY 
Solid state. Output 6, 9 
or 12 volt DC up to 3 
amps. Meter to monitor 
current. Input 220/240v 
AC. Size 4' X 31" X 81". 
21197. P. A P. 25p. 

HONEYWELL 
DIG TAL 
VOLTMETER 
VT.100 
Can be panel or 
bench mounted. 
Basic meter mea- 
sures 1 volt D.C. 
but can be used to measure a wide range of 
AC and DC volt, current and ohms with 
optional plug in carde. Specification: Accu- 
racy: +0.2, ±1 digit. Resolution: lmV. 
Number of digits: 3 plue fourth overrange 
digit. Overrange: 100% (up to 1.909). Input 
impedance: 1000 Meg ohm. Measuring cycle: 
1 per second. Adjustment: Automatic zero- 
ing, full male adjustment against an internal 
reference voltage. Overload: to 100v. D.C. 
Input: Fully floating (3 poles). Input power: 
110-230v. A.C. 50/60 cycles. Overall size: 
blin. x2 13/16in. x8 3/16in. AVAILABLE 
BRAND NEW AND FULLY GUARAN- 
TEED AT APPROX. HALF PRICE. 
849975. Carr. 50p. 

G. W. SMITH 
á CO (RADIO) LTD. 

Also see next two pages 
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SEMICONDUCTORSIVi4LVES 
ALL DEVICES BRAND NEWAND FULLY GUARANTEED 

Transistors 2103415 22P 
2103416 87p 

2N5458 
2N5459 

35p 
40p 

BC114 
BC115 

159 
15p 

BFW90 
BFW91 

222 
20p 

NKT219 
NKT223 

809 
27p 

Integrated 
Circuits 

F31I111 702 
FJH12l S5p 

8147430 209 
ßN7440 209 

VALVES 
20301 20p 2N3417 879 28102 25p BC116 15p BFX12 ßßp NKT224 229 FJHl31 252 ßN7441 AN 0A2 880 2524 800 ELM 862 
20302 ß0p 2N3439 180p 28103 25p BC118 15p BFX13 22p NKT225 28p CA3000 1802 FJH141 259 75p OB2 459 25Z5 429 03180 45p 
20303 200 2N3440 97p 28104 250 BC119 30p BFX29 259 NKT229 809 CA3005 1179 FJH151 950 8147442 75p OZ4 30p 25Z6 850 EM81 805 
20306 42p 29,13564 179 28301 50p BC121 20p 1FX30 250 NKT237 85p CA3007 8882 FJH161 70p SN7446 1000 1L4 20p 30015 80p EM84 86p 
20308 80p 2N3á66 152 28302 509 BCl22. 20p BFX37 80p NKT238 259 CA3011 75p F.111171 95p 0107447 135p IR5 40p 30017 909 EM85 21.00 
20309 80p 2103566 220 28303 800 ßC125 15p BFX44 370 NKT240 27p CA3012 880 F311181 25p 8N7448 1259 I85 SOp 30018 80p E5187 70p 
20371 16p 2103568 259 28304 75p ßC126 20p BFX68 87p NKT241 87p CA3013 105p FJH221 259 8107450 20p 1T4 25p 30F5 859 EYSI 40p 
20374 200 2103569 259 28501 320 BC134 120 BFX84 28p NKT242 S0p CA3014 1240 FJ H231 85p 8167451 200 IU4 30p 30FLI 759 EY86 40p 
20381 229 2103570 125p 28502 ß6p BC135 12p BFX85 80p NKT243 62p CA3018 84p FJH241 25p 8107453 200 IÚ5 ß0p 30F012 120p EY87 482 
2N388A 499 2103572 97p 28503 27p BC136 15p BFX86 25p NKT244 17p CA3018A FJ H251 250 8107454 202 2D21 852 3091.14 95p EZ40 55p 
210404 209 2143605 27D 3N83 40p BCI37 159 BFX87 25p NKT245 202 1100 FJJ101 60p 8167460 200 3Q4 600 30215 85p EZ41 60p 
2N696 169 2103606 27p SN128 70p BC138 20p BFX88 20p NKT261 20p CA3019 84D FJJ1l1 50p 8107472 30p 384 35D 30217 S0p EZ80 270 
210697 í5p 2103607 92p 3N 140 77p BCI40 35p BFX89 82p NKT262 80p CA3020 128p F2Jl2l 800 8917473 40p 3V4 48p 30P12 802 EZ81 890 
2N698 25p 2N3638 18p 3N141 790 ßC141 35p BFX93A 70p NKT264 80p CA3020A FJJ131 ß0p 8107474 40p 5114 750 30P19 85p OZ32 48p 
2/4899 309 2N3638A 20p 3N142 55p BC147 10p BFY11 429 NKT271 20p 180p FJJ141 125p 8107475 45p 5U4 359 30 PIA 75p GZ34 80p 
210706 10p 2103641 189 3N143 870 BC148 10p BFY18 25p NKT262 209 CA3021 1580 FJJI81 75D 8917476 45p 5V4 45p 30 P013 989 KT66 6806 
2N708A í2p 2103642 18p 3N152 87p BC149 120 BFY19 259 NKT274 800 CA3022 130p FJ3191 860 ßN7483 87p 5Y3 400 300214 909 KT88 6800 
210706 160 2103043 2Op 40050 550 BC152 17p BFY21 42p NKT275 BOp CA3023 188p FJJ211 1259 8147486 839 5Z415 40p 3506 50p M014 76p 
210709 820 2913644 25p 40250 509 BC153 20p BFY24 45p NKT278 260 CA3026 1009 F23251 1250 8917490 87p 6/3002 80p 35W4 350 PA B080 40p 
210718 259 2N3645 259 40'251 320 ßC154 20p BFY29 40p NKT281 27p CA3028A 74p FJL101 126p 8167492 87p 0X07 409 35Z4 859 P080 80D 
2N718A 800 ßN3691 15p 40309 820 ßC157 150 BFY30 40p NKT401 870 CA3028B FJY101 ß5p 8917493 87p 6.107 400 3525 60p PC88 BOp 
2N726 800 2/43692 189 40310 45p BC158 llp BFY41 509 NKT402 900 105p I010 2500 ßN7495 879 OAKS 35p 5085 602 PC97 46p 
2N7ß7 80p 2103093 í5p 40311 36D BC159 12p BFY43 82p MKT403 75p CA3029 879 I012 2509 8917496 870 6AK6 800 5005 00p PC900 43p 
2N914 17p 2N3694 18p 40312 47p BCI60 35p BFY50 ß0p NKT404 560 CA3029A 0900 409 81474107 52p 6AL5 20p 80 55p PC084 400 
210918 17D 2103702 109 40314 37p 10167 llp BFY51 209 NKT405 75p 185p L914 40p 09174153 6AM6 80p 85 A2 60p PCC85 40 
210918 809 2N3703 10p 40315 87p BC168B lop BFY52 20p NKT406 82P CA3030 187D 1.923 40p 185p 6AQ5 88p 807 50p PCC88 659 
210929 220 2N3704 110 40316 97p BC168C lip BFY53 169 NKT451 889 CA3035 1220 031380 122p 89174154 6AS6 409 1625 60p PCC89 509 
210930 200 2N3705 109 40317 ß7p BC169B llp BFY56A 57p NKT452 629 CA3036 78D MC724P 800 200p 6AT8 86p 5763 70p PCC189 55p 
210987 400 2N3706 Op 40319 550 BCI69C 129 BFY76 429 NKT453 47p CA3039 820 MC780P 2470 01074160 8X06 250 6146 180 PCF80 SOp 
2101090 229 3/83707 llp 40320 47p B0170 12D BFY77 67p NKT713 209 CA3041 1090 910788P 1489 1800 6AV6 80p AZ3I 569 PCF82 342 
2101091 829 3913708 7p 40323 82p BC171 15p BFY90 850 NKT717 489 CA3042 109p 910790P 124p 81074161 6BA6 250 CY31 86p PCF84 80p 
2101131 259 253709 9p 40324 47p BC172 160 B8XI9 17p NKT734 270 CA3043 1370 MC792P ß6p 8800 613E6 S0p DA F91 809 PCF86 809 
2N1132 26p 2103710 99 40326 37p ßC176 229 BSX20 159 NKT736 86p CA3044 120p 3107990 880 0/474164 613H6 76p DA F96 453 PCF800 80p 
2N1302 179 2103711 120 40329 80p Bel 77 20p BSX21 200 NKT773 96p CA3045 lßßp MC1303L 2200 611J8 602 DF91 229 PCF801 509 
2101303 17p 2103713 187p 40394 270 BC178 20p BSX28 45p NKT781 80p CA3046 81p 200p 81074165 6BQ7A 409 DF98 45p PCF802 600 
2N1ß04 22p 2103714 2000 40347 570 BC179 209 88X27 47p 0016 500 CA3047 187p MC1304P 225p 68117 90p DK91 40p PC F805 80D 
2N1305 22D 2103715 1239 40348 52p BC182 10p B8X28 82p 0019 870 CA3048 2049 2250 81074192 6BR8 70p DK92 669 PCF806 70p 
2N1306 269 2103716 1809 40360 40p BC182L 10p 118X60 820 0020 76p CA3049 1800 MC1305P 1769 6ßW8 85p DK96 50p PCF808 75p 
2N1307 259 2N3773 240p 40361 40p BCt83 Op 88X61 82p 0022 500 CA3050 1859 386p 81074193 6BW7 809 DL92 86p P0L82 86p 
2101308 269 2N3791 208p 40362 509 BC183L 9p B8X76 lbp 0023 609 CA3051 1849 MC/338P 175p 8BZ6 40p D L94 43p PCL83 66p 
2101309 259 2N3819 84p 40370 82p 80184 llp 88X77 209 0024 800 CA3052 185D 549p TAA241 604 88p DL96 46p PCL84 46D 
2103507 179 2N3820 550 40406 67p 11C184L 110 88X78 250 0025 409 CA3053 48D MCI435P 18ßp 6006 125p DM70 40p PCL85 400 
2101613 209 2103823 609 40407 400 BC186 S5p 138Y24 15p 0026 260 CA3054 1092 345p TÁÁ242 6006 502 DY86 82p PC086 469 
2101831 869 2N3ß54 279 40408 520 BC187 27D ß8Y26 159 0028 800 CA3055 2402 31015526 4250 6CW4 852 DY87 83p PFL200 66p 
2101632 809 2N3854A 27p 40909 559 BC212L lap BBY26 170 0029 802 CA3059 185p 4131.0 TAA243 160D 6F1 820 E8800 100p PL38 66p 
2101637 80p 243855 27p 40410 820 BC213L 129 118027 169 0035 509 CA3064 1209 MC17090G TAA263 759 6F6G 860 E180F 100p PL81 60p 
2101638 279 2N3855A 80p 40412 60p BC214L 15p 118Y28 17p 0036 800 FCB101 85D 94p TAA293 979 6F13 45p EABC80 85p PL82 4bD 
2101639 27p 2103856 302 40467A 57D BCY10 27p 138Y29 179 0041 229 1F011111 1059 MF0400010 TAA300 1709 6Fß4 700 EA F42 Up PL83 46p 
2101701 189p 2N3850A 869 40468A 85p BCY30 27p B8Y32 250 0042 26p FCH121 1050 55p TAA310 1950 6F15 65p EB91 20p PL84 40p 
2101711 24p 2103858 25D 40528 7ßp BCY31 800 B8Y36 260 0044 150 FCH131 609 PÁ522 2800 TAA320 720 6F18 60p E ßC41 659 PL500 769 
2101889 82p 3N3858A 80p 40600 57p BCY32 50p B8Y37 25p 0045 129 F00141 1062 PA230 140p TAA350 1759 6F23 86D EBC8I 80p PL.504 80p 
2101893 879 2N3ß59 87p 40603 50p BCY33 25p ß8Y38 209 0046 152 FCHI51 1059 PÁ234 92p TAA435 1479 6H6 170 EB F80 40p PY32 559 
2142147 72p 2N3859A 82p AC107 809 110Y34 309 ß8Y39 889 0070 15p FC11171 1069 PÁ237 2100 TAA521 1822 624 50p EBF83 40p PY33 639 
2102160 67p ßN3860 80p AC126 209 BCY38 40p B8Y43 60p 0071 129 FCH181 1059 PÁ248 1609 TAA522 8800 625 259 EB F89 82p PY80 409 
2102193 40p 2103866 1509 AC127 240 BCY39 800 BSY51 829 0072 129 FCH191 1050 PÁ424 2359 TAA630 4850 625GT 809 EBL21 800 PY81 800 
2N2193A 42p 2103877 40p AC128 200 BCY40 500 BSY52 829 0073 800 F011201 iSOp PÁ264 1900 TAA811 445p 626 20p E086 80p PY82 86p 
2N2194 ß7p 
2N2194A 809 

2N3877A 409 
2103900 87p 

AC151 
AC152 

í8p 
229 

BCY41 
BCY42 

150 
15p 

6ßY53 
8ßY54 

870 
40p 

0074 
0075 

800 
229 

1011211 1800 
F1:H2'21 1809 

PA265 2000 
8107400 209 

TAB101 alp 
TAD100 1500 

827 
6K8G 

45p 
409 

EC88 
ECC40 

809 
65p 

PY83 Sop 
PY88 40D 

2102217 259 2N3900A 40p AC154 220 BCY43 150 BSY56 909 0076 220 FCH231 150p 0197401 209 TAD110 1500 6L6GT 46p ECC84 80p PY800 409 
2102218 209 ACI76 20D BCY54 820 B8Y78 450 0077 80p FCJ101 180p 8147402 202 0040311 15 p 6LD20 50p ECC85 400 PY801 60p 
2N2219 20p 2103903 20p AC187 26p BCY58 22p BSY90 57p 0078 800 FCJ111 1600 8N7403 202 807020 197p 6Q7 40p ECC88 40p 1725 80p 
2142220 25p 2103904 25p AC188 259 BCY59 22D B8Y95A 129 0081 200 FCJ121 2760 8N7404 20p UA702A 980D 60A7 400 ECM 35D 1726 80p 
2Nß221 259 2103905 80p ACYI7 270 BCY60 97p C424 159 00810 SOp F03131 2760 8147405 209 UA702C 779 6807 40p ECM 86p U50 409 
2102221 209 2103906 259 ACY18 24p BCY70 15p C450 150 0082 ß5p FC2141 6259 8N7406 1109 17X7030 187p 6027 40p ECF88 86p U52 859 
2N2222A 85p 2104058 120 ACY19 24p BCY71 29p GET102 30p 0082D 169 FCJ201 1009 8N7408 20p UA709C 459 68E7 40p ECH21 67p 11191 750 
2102297 809 
2102386 159 

2104059 10p 
2104060 129 

ACY20 
ACY21 

209 
20p 

BCY72 
BCY78 

lap 
80p 

GET113 
GET114 

20p 
20p 

0083 
0084 S5p 

FCJ211 2760 
FCK101 430p 

SN7409 909 
8107410 20p 

UA710C 1250 
ÚA716 1879 

0807 
68107 

35p 
Up 

E01135 
00042 

100p 
750 

17281 40p 
17282 40p 

2102369 159 
2N2369A 159 

2N4061 12p 
2104062 120 

ACY22 
ACY28 

10p 
17p 

BCY79 
BCZ1O 

sop 
27p 

GET118 
GET120 

20D 
259 

00139 
00140 82p 

FCL101 280p 
FCY101 102D 

8107411 280 
8107413 Sop 

UA723C 1000 
UA730C 1809 

08Q7 
6174 

40p 
8áD 

E0081 
ECH83 

30p 
460 

17301 40yy 

17801 61.80 
2102410 42p 2N4244 47p ACY39 47p BCZ11 409 GET873 129 00170 2p 1211101 26D 8107420 209 UA741C 809 6V60 ß6D ECL80 450 UABC80 400 
2102483 270 
2102484 820 
2N2539 229 
2102540 220 
2N2613 869 
2102614 809 
2102048 40p 
ßN2711 869 
210.2712 259 
3N2713 27p 
2N2714 80p 

2N424ß 169 
2104249 160 
2104250 180 
2104254 42P 
2N4255 42p 
2314284 170 
2174285 179 
2974286 179 
2974287 179 
2104288 í6p 
2104189 17p 

ACY40 
ACY4l 
ACY44 
AD140 
AD149 
AD150 
ADIOS 
AD162 
AF109 
AF114 
AF115 

20p 
1úp 
8áD 
97p 
47D 
ß2p 

ß5p 
45p 
259 
259 

110112 
110116 
BD121 
BD123 
110124 
BD131 
ßD132 
BDY10 
BDY20 
BDY61 
BDY62 

600 
1182 
65p 
80p 
800 
75p 
80p 

1250 
105p 
1269 
100p 

GET880 
GET887 
GET889 
GET890 
GET896 
0ET897 
GET898 
MAT100 
MAT1O1 
MAT120 
MAT121 

800 
200 
220 
22p 
220 
220 
22p 
25p 
850 
25p 
850 

00171 
00200 
00201 
00202 
00203 
00204 
00205 
00206 
00207 
OCP71 
ORP12 

40p 
800 
750 

409409 

75p 
960 

480 

BRIDGE 
RECTIFIERS 
PLASTIC 
ENCAPSULATED 
600 PIV IA 609 

50 PIV 2A 45p 
100 PIV 2A 60p 
200 PIV 2A 55P 
400 PIV 2A 809 

50 PIV 4A 40p 
100 PIV 4A 60D 
200 PIV 4A 65p 
400 PIV 4A 860 
600 PIV 4A 709 
50 PIV 6A 46p 

100 PIV BA 650 
200 PIV 6A Bbp 
400 PIV 6A 762 
600 PIV BA 859 

0V6GT 
8X4 
6X50 
6X5GT 
1002 
10F1 
10013 
10014 
12AT6 
12AT7 
12AÚ7 

820 
859 
SOp 
40p 
609 
75p 
60p 

61.10 
800 
300 
800 

ECL82 
ECL83 
ECL86 
EF37A 
EF39 
EF40 
EF41 
EF42 
EF80 
EF85 
EF86 

860 
70p 
409 

120D 
60p 
600 
859 
709 
850 
85p 
30p 

UAF42 669 
UBC41 60p 
178081 400 
US F80 409 
UBF89 860 
170084 49p 
UCC85 40p 
UCF80 65p 
UCH21 002 
1101142 709 
1701181 40p 

2102904 20p 2104290 129 AF116 26 110115 25p MJ400 1070 ORP60 40p SILICON RECTIFIERS 12AX7 80p EF89 BOp 110082 360 
2N2904A 850 2/44291 169 AF117 209 BF117 47p MJ420 809 011P61 420 ffiNIATUEE WIRE ENDED PLASTIC 12AV6 400 EF91 80p UCL83 80p 
2102906 269 2N4293 1úp AF118 BF152 28p 312421 80p P346A SERIES IN PL CL 12BA6 400 EF92 35p UF41 800 
2N2905A 209 2N4294 17p AF121 11154 200 26J430 1029 8T140 

120 
60 1 AMP 1.5 AMP 3 AMP 12E1E6 40p EF183 35p UF80 860 

2102906 200 2104303 47p AF124 22p 11158 169 MJ440 95p OT141 4001 50PIV 7p SP 190 12ß117 450 EF184 36p i7F85 40p 
2N2906A 259 2104984 169 AF125 19p 0F159 809 M2480 97p TI834 8ßp 4002 100PIV 70 9p 20p 19AQ5 35p E090 402 13789 409 
2102907 ß3p 2N4965 18p AF126 199 ßF163 Up MJ481 125p TI843 40p 4003 200PIV Sp 10D 289 2001 509 EL34 609 UL41 860 
2102923 150 2105027 529 AF127 1ßp BF187 18p 312490 1009 TI844 109 4004 400PIV 89 109 250 20F2 65p EL33 1125 17084 409 
2102924 16p 2105028 57p AF139 28p 11170 38p MJ491 1879 TI845 ß7p 4005 000PIV 10p 190 269 2001 51.10 EL41 60p UY41 48p 
2102925 ß6p 3145029 479 AFI78 42 BF173 19p MJE340 60p TI846 llp 4006 800PIV 12p 15D 27P 2001 009 EL42 850 UY85 40p 
2N29260 lop 2105030 429 AF179 45p BF177 SOp MJE370 800 TI847 llp 4007 1000PIV 15p 180 30p 2003 ß0p ELe1 669 VR106/3088p 
21029260 10p 2105172 1ßp AF180 ßF178 2.53. MJE371 80p T1848 129 50+ lees 15% 100+ Ieee 20% 2004 11.10 EL84 260 VR160130 86p 
2N2926Y 100 
2103011 20p 
2103014 820 

2105174 62P 
2105175 6ßp 
ßN5176 45p 

AF181 
AF186 
AF239 

4000 
89p 
80p 

ßF179 
11F180 
BF181 

800 
859 
82p 

MJE520 
312E521 
MPF102 

60p 
70p 
429 

TI849 
TI850 
TI851 

129 
129 
lOp 

2005 
2500 

61.20 
509 

EL85 
EL91 

480 
35p 

Add 18p in I 
for postage SILICON RECTIFIERS 

STUD MOUNTING 
2103053 18p 2N5232A 80p AF279 47p 11182 809 MPF103 860 TI852 llp 6A 10A 17.5A 35A DIODES & RECTIFIERS 
2N3054 480 
2103055 BOp 

2105245 45p 
2N5246 429 

AF280 
AFZ11 

47p 
32p 

ßF184 
BF186 

20p 
802 

MPF104 
MPF105 

87p TI053 
879 X11112 

229 
129 

100PIV - 45D 50p 6122 
200PIV 269 609 550 6142 

1N34A 
110914 

10p 
7p 

ßA164 
BAX13 

189 
120 

027M 870 
OAS 17p 

2103133 80p 2105249 670 ASY28 259 ßF194 16p M1'83638 32p XC141 350 400PIV Up 65p 820 6177 110910 109 BAX16 7p 0216 1ßp 
2143134 169 2105265 8259 A8Y27 800 11195 15p NKT124 42p ZTX107 169 600PIV 829 800 720 1218 AA119 79 BAY31 7p 0.410 220 
2103133 ß6P 2105305 87p ABY28 24p BF198 15p NKT125 27p ZTX108 159 800PIV 350 760 879 12'47 AAI29 109 BAY38 150 0219 lOp 
2103136 ß6p 2105306 409 AOY29 270 ßF197 169 NKT126 27p ZTX109 160 1000PIV 40p 859 5105 2877 AAZ13 100 BY100 15p 0A47 89 
2103390 ß6p 2105307 ASY50 260 B16198 159 NKT128 87p ZTX300 1ßp 50+ lees 15% 100+ less 20% AAZ15 lop BY103 820 0Á70 7P 
2103391 209 
2N3391A 809 
2108392 17p 
2108398 169 
2103394 169 
2103402 ß2p 

2N5308 870 
2105309 820 
2105310 42p 
2N5354 970 
2105355 
2105356 829 

A8Y51 
A8Y54 
ASY67 
A8Y88 
ASZ21 
AUY10 

32p 
2.59 

820 

1 6500 

11200 
BF224 
ßF225 
ßF237 
ßF238 
BF244 

36D 
14p 
19p 
82p 
22p 
239 

NKT135 
NKT137 
NKT210 
NKT211 
NKT212 
NKT213 

27p ZTX301 
320 ZTX302 
80p ZTX303 
80p ZTX304 
30p ZTX500 
SOp ZTX501 

1úp 
200 
20p 
25p 
160 

ZENRR 
400MW 

33.33 V 
10p each 
25+ lees 

DIODES 
1.5 WATT t 10 WATT 
2.4-100 3.9-100V 
860 each I 409 each 

15% 100+ lees 20% 

BÁ100 
1121.102 
BA110 
BA111 
114112 
BA115 

lbp 
Sop 
269 
270 
70p 

7p 

BY122 
BY124 
BY120 
BY127 
BY164 
BY210 

37p 
lbp 
12p 
160 
0ßp 
35p 

02173 10p 
0X79 711 

0A81 Bp 
0Á85 79 
0Á90 7p 
0Á91 7P 

2108403 229 2975365 47p BC107 BFW61 47p NKT214 20p ZTX502 20p TRANSISTOR DISCOUNTS:- 12 + 10%; BA141 Sßp BYZ11 80p 0A96 7p 
2213404 820 2105366 820 110108 10ßp BFW87 Lop NKT215 22p ZTX503 25 + 15%; 100 + 20% any one type. Post- BA142 82D BYZI2 30p 0Á200 711 

2918405 409 2105367 570 BC109 109 BFW88 up NKT216 86p ZTX504 40p age on all Semi Conductors 7Is extra. BA144 189 BYZ13 Up 0A202 lOp 
2x3414 229 2105457 30p ßC113 10p BFW89 20p NKT217 40p 7.TX531 250 S.A.E. FOR FULL LISTS. RA145 ß0p RYZIR 40p 0A210 179 

E See prt.vions paye G.W. SMITH & Co. (RADIO) LTD. Sec opposite pays' 31 
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1//-17 deti/PAMtel 
SAVE 
333§% OR MORE 
SEND S.A.E. FOR, 

DISCOUNT PRICE LISTS 
AND PACKAGE OFFERS! 

RECORD DECKS 
B.LB. 
UA60t 9417 
C1291 9670 
MP80 110-70 
610 21460 
510 111-85 
310 1986 
810 18447 
MP60 TPD1 117.86 
MP60 TPD2 11686 
610 TPDI 120-97 
510 TPDI 118-75 
210 Package' 19.86 
H.T.70 115-45 
H.T.70 Pack. 122.26 
THORENS 
TD125 159-46 
TD126AB 18896 
T%26 18.80 
TD160AII 18426 
TD160ABII 688-95 
TD150 128-76 
T%II 1876 
G2096HTCD 

6880 

SL65B 
AP76 
SL72B 
SL75B 
SL95B 
401 
ZERO 100A 142.95 
ZERO 1008 141-96 
GOLDRINO 
OL69/2 119.97 
GL69/2/P 184.95 
GL72 186.86 
GL72P 629.95 
áL75 128.85 
GL76P 186.95 
LID 72 68.76 
LID 75 6995 
GL85 147.85 
GL85P 166.95 
LID85 1496 
0L101 12980 
G99 11996 
PIONEER 

RPM III 61050 PL12AC 
e Stereo Cartridge 1 Mono 

All other mode e lene Cartridge 
Carriage 50p extra any model. 

RECORD DEC% PAC2:AG 
Decke supplied 
ready wired in 
plinth and cover 
fitted with cart- 
ridge. Garrard 
2025 T/C with Sonotone 9TAH 
Garrard SP26 Bontone 9TAHCD 
Garrard SP25III Goldring 
Garrard SP26III/Shure 3175.6 .... 
Garrard AP76/Shure M75.6 
Garrard AP76 Goldring 6800 
Garrard SP26III/Shure M44-7 
Garrard SP25III/Shure M65E 
Garrard AP76/Shure 3155E 
Garrard AP76/Shure M76EJ .. . 

BSI; MP60 Audio Technics AT.55 
Goldring GL72 Goldring G800 
Goldring GL76 Goldring (2800 
Goldring GL76 Goldring (1800E... 

Carriage 50p extra any model. 

118.45 
118.85 
123-95 
12060 
182.86 
12995 

68685 

118.90 
115.95 
118-00 
119-95 
180.95 
í89.90 
1120-96 
122.95 
188.96 
185.95 
121.00 
187.60 
940-96 
146.50 

TRANSISTORISED FM TUNER 
6 TRANSISTOR 
HIGH QUALITY 
TUNER, SIZE 
ONLY 6 x 4 x 25In. 
3 I.F. etagee. 
Double tuned dis- 
criminator. Ample 
output to feed moot 

amplifier.. Operate. on 9 V battery. Coverage 
88-108Me/e. Ready built ready for use. Fan- 
tastic value for money. 98.87}. P. d[ P. 121p. 
Stereo multiplex adaptors 9497}. 

SINCLAIR EQUIPMENT Mlle 

Project 60. Package offers. 
2 x Z30 amplifier, etereo 60 pre -amp, PZ6 
power ,apply. 915.95 Cart. 379p. Or with 
PZ6 power supply 11800 Carr. 371p. 2 x Z50 
amplifier, etereo 60 pre -amp, PZ8 Power 
supply. 520.96. Carr. 371p. 
Trsueformer for PZB. 12.97} extra. 
Add to any of the above 54.46 for active 
filter unit and 51890 for pair of Q16 epeakere. 
Project 60 FM Tuner 116.95. Carr. 371p. 
All other Sinclair product. In stock. 
2000 Amp 528.75 Carr. 371p.; 3000 Amp 
58160 Carr. 371p.; Neoteric Am 54895 

Carr. 379p ICIO/IC12 58.50 
NEW PROJECT 605-12097, Carr. 37p. 

LATEST CATALOG UE 
Our new 6th edition give. full detaile of a 
comprehensive range of HI-FI EQUIP- 
MENT, COMPONENTS, TEST EQUIP- 
MENT and COMMUNICATIONS EQUIP- 
MENT. FREE DISCOUNT COUPONS 

O 
VALUE 60p 
272 pagee, 
fully mue- 
trated and 
detailing 
thousand. of 
bargain. 
SEND NOW 

ONLY 

37sp 
P6P 

10p 

TELETON SAQ-2088 
STEREO AMPLIFIER 

Latest exciting release. Brand new model. 
6 + 6 watts eme. Inputs for mag, :Eel, aux 
tape. Volume, bans, treble, eliding balance, 
scratch filter and loudness controls. Lief 
13260 OUR PRICE 918.50 Carr. 87p. 

TELETON F.2000 AM/FM 
STEREO TUNER AMPLIFIER 

Teletan 

- G 

Probably the moat popular budget Tuner/ 
Amp. and now offered at a ridiculous low 
price. 5 watts r.m.e. per channel. Tape/tor 
phono input,. AFC/Built-in MPX. List 151. 
OUR PRICE 68876. Carr. 50p. 

F.2000, Garrard 2T01SST/C CED hanger fitted 
etereo cartridge, with plinth and cover and 
pair of G.W.S. 3 way Speakers. Total Re.. 
Price 197.739. OUR PRICE 694 -IL Carr. 11. 

11287 MIXER PREAMPLIPIEB 
5 microphone in - 
puta each with 
individual gain 
controls enabling 
complete mixing 

tien. Battery operated. 990 x 5" x 3". 
Inpnte Mice: 3 x 3mV 50K; 2 x 3mV 600 ohm. 
Phono meg. 4mV 50K. Phono ceramic 
100mV 1 meg. Output 250mV 100K. 

6997, P. & P. 20p. 

HA -10 STEREO 
HEADPHONE 

AMPLIFIER 
All elicen trans- 
lator amplifier oper- 
ate. from magnetic, 

ceramic or tuner Input» with twin stereo 
headphone outputs and separate volume 
controls for each channel. Operate. from 9v 
battery .Inputs 5319/100MÚ. Output 60MW. 
15-97. P. h P. 15p. 

NS -1600W STEREO AMPLIFIER 
Exceptional 

-- - budget price 
amplifier. All sili- 
con tranelotor. 
Tiandeome Wei- -' natlase.8witched 
input selector, 

eeparate balance, volom treble, bare con- 
trols. Output 2 x 6W EMS. Inputs Mag. Tape. 
%tai, Tuner, Tape Out. 614-75. Carr. 57p, 

íA.41 REVERBERATION 
AMPLIFIER 

Self contained, transistor- 
ised, battery operated. 
Simply plug in micro- 
phone, guitar, etc., and 
output into your amplifier. 
Volume control, depth of 
reverberation control. Beautiful walnut 
cabinet. 71 X 3 X 41m. 96.97. P. d; P. 15p. 

BH.001 HEAD- 
SET AND BOOM 

MICROPHONE 
Moving coll. Ideal for 
language teaching, com- 
munications. Headphone 
imp. 16 ohms. Micro- 
phone imp. 200 ohm.. 
6462. P. B P. lop. 

HOSIDEN DH-OSS DE -LUXE STEREO 
HEADPHONES 

Feature. unique mech- 
snical 2 way unite and 
fitted adjustable level, pede0-2000c8 ohm 

pa ance 2 0 
Complete with spring 
lead S demo jack plug 
17871 P. A P. 125p. 

Modal S-I00TR MULTIMETER 
TRANSISTOR TESTER 

100,000 o.p.v. MIRROR SCALE 
OVERLOAD PROTECTION 

0/.12/8 / 8 /12 / 30 /120/ 600 
V DC. 0/6/30/120/600 V AC. 
0/12/600µA/12 / 300MA / 12 
AMP DC. 0/10K/1 MEG/ 
100 MEG. -20 to +50 db. 
0-01 -2 MFD. Transistor 
teeter measures Alpha, 
Beta and Ico. Complete 
with batterie., Instructions 
and lead,. 918.50. P. & P. 
25p. 

MCA.280 AUTOMATIC 
VOLTAGE 
STABILISER 
Input 88-125 VAC. or 
178-200VAC. Output 120V 
AC, or 240 VAC. 200 VA 
rating. 11197, caer. 60p. 

BELCO AF -SA SOLID STATE SINE 
SQUARE WAVE GR. OSCILLATOR 

Sine 18-200,000 He; Square 18-50,000 He 
Output max. 
+10 dB 
(10 K ohms) / ̀'' Operation in - V -V terns) batteries 

Attractive 2 - 
tone wee 71' 
x 5' x 2' 
Price 117.50. 
Carr. 171p. 

TE -111A TraaW aterbed 
Signal Generator. 5 rangea 
400kHz-30mHz. An 
Inexpensive instrument 
for the handyman. 
Operate. on 9V battery. 
Wide easy to read scale. 
800kHz modulation. 
51 x 51 x 31in. 
Complete with inetruc- 

tione and leads. 17-979. P. di P. 20p. 

CRYSTAL CALIBRATORS N0. 10 
- Small portable crystal 

controlled wavemeter 
Slue 7 X 75 X 4in 
Frequency range 500 
Kc/e-10 Mc/e (up to SO 
Mc/a on harmonica). 
Calibrated dial. Power 
requirements 300V. D.C. 

15mA and 12V D.C. 0.3A. Excellent condi- 
tion. 84-475. Carr. 3711, 

9302/8402 SMITHS SYNCHRONOUS 
GEARED MOTORS 
Built in gearbox. All brand 
new and boxed. 60 RPM 
Cw 30 RPM CW; 2R/HR 
ACW; 2R/HR CW; 8E/ 
DAY CW; 10 RPM CW; 
20R/HR ACW. 
509 each Poet 12p. 

8DH 9V HI -PI PROMS 
Input 8-16 O. Frequency 
20-18,000E, etereo or 
mono switch, separate 
volume controls each ear- 
piece, padded headband. 
68.97. P. dr P. 20p. 

HELICAL POTENTIOMETERS 
ITT MCPMIS IO TURN 2} WATTS 
Available 600 ohm, 1K, 6K ohm. S1ß6 each 
P. di P. 15p. 

SPECIAL OFFER! 
SINCLAIR PROJECT 60 

STEREO FM TUNER 

The first tuner in the world to me the phase 
lock loop principle -e. used for receiving 
signals from space craft becauee of its vastly 
1.- proved signal to noise ratio. Provides 
fantastic results even in difficult areas. 
Tuning range 87.5 to 108M11z. Automatic 
etereo indicator. Sensitivity: 2µV. AFC 
range ± 200KHz. Signal to noire ratio: 
65dB. Output voltage 2 x 150mV. Oper- 
ating voltage 25-30V DC. Size 93 x 40 x 
207 mm. REC. LIST PRICE £25. 
OUR PRICE £16.95 P. m P. 

ONLY 259 
Unrepedopie offer -Dap now and save over £8. 

URURROLID STATE COMMUNICATION 

4 Bande covering 660kc/e-S0me/e. FET, 
8 Meter. Variable BFO for SBB, Built-in 
Speaker, Bandepread, Sensitivity Control. 
220/240v. A.C. or 12v. D.C. 12}"x 45ex 7v. 
Brand new with instructions. 185. Carr. 371p. 

LAFAYETTE HA -800 BOLID STATE 
RECEIVER 

General coverage 
150-400kc/1, 660 
kc/e-30mc/s. FET 
front end. 2 mach. 
filtere, product 
detector, variable 
B.F.O., noble limi- 

ter. 8. Meter, Bandepread. RF Gain. 15" x 
91 x 81". 18 Iba. 220/240v. A.C. or 12v. D.O. 
Brand new with inetructlone. 160. Carr. 30p. 

UNR-80 RECEIVER 
4 Bands covering 560kc/.-30mc/e. B.S.O. 
Built-in Speaker 220/240v. A.C. Brand new 
with instructions. 11675. Carr. 375p. 
SOLID STATE VARIABLE A.C. VOLTAGE 

REGULATORS 
Compact and panel 
rating. Ideal for eou- 

trol of lamp., drills, 
electrical appliance. etc. 
Input 230/240v. A.O. 
Output continuously 
variable from 20v -230x. 
Model MR 2306 6 amp 
68 z 46 x 43mm 69.875. 

Mod 1 MR 2310 10 amp 90 z 88 x 60mm 
111-979. Postage 121p. 

AUTO TRANSFORMERS 
0/115/230V. Step up or etep down. Fully 
&brooded. 

80 W 1210 P. & P. 18p 
150 W 92.70 P. A P. 18p 
300 W 68.80 A P. 23p 
500 W 65-85 P. & P. 33p 

1000 W 6760 P. & P. 38p 
1500 W 110-80 P. & P. 43p 
2250 W 11795 P: & P. 60p 
6000 W 63600 P. ß P. £1 

High quality ceramic construction. Windings embedded in vitreous 
enamel. Heavy duty bruit wiper. Continuous rating. Wide range 
ex -stock. Single hole fixing lin. did. chafte. Bulk quantities available. 
28 WATT. 10/25/50/100/260/500/1000/2500 or 6000 ohms, 725p, P. & P. 75p. 
60 WATT. 10/26/50/100/250/500/1000/2000 or 5000 ohms", 11-05 P. A P. 75p. 
100 WATT. 1/5/10/25/50/100/250/500/1000 or 2500 ohm., J11-879 P. d: P. 75p. 

"YAMABISHI" VARIABLE VOLTAGE TRANSFORMERS 
Excellent quality - Low poles . Immediate delivery 

8-980B Panel Moaner 
1 Amp 17.00 

2.1 Amp 80.08 
Please add postage 

ALL MODELS 
INPUT 230 VOLTS, 

50/80 CYCLES, 
OUTPUT VARIABLE. 

0-260 VOLTS. 
special discount. for quantity 

Parpoae Bench 
'donating 

1 Amp 17-00 
2.6 Amp 18.06 

5 Amp 511.76 
8 Amp 516.90 

10 Amp 188.60 
12 Amp 628.80 
20 Amp 549-00 

OW SMITH & CO.( 
27 TOTTENHAM CT. RD. LONDON, W.1 
3 LISLE STREET, LONDON, W.C.2 
34 LISLE STREET, LONDON, W.C.2 
311 EDGWARE ROAD, LONDON, W.2 

OPEN Y t. MONDAY 10 SATURDAY 

Tel 01-636 3715 
Tel- 01-437 8204 
Tel: 01-437 9155 
Tel 01-262 0387 

)LTD 
All Mn,l Ordera t, 

11-12. PaddiIt,,,, C;,,n. 
London W.2 

Tel 01-762 6562 

St 



Garrard SP25 Mk. Ill SPECIAL £18 
Goldring G800H OFFER 
Teak plinth and tinted cover. Ready 
wired for immediate use. 
Please add £125 for P & P. 

TURNTABLES 
Please add 75p for P. & P. 
Garrard SP25 Mk. I I 1 £9.95 
Garrard AP76 £19.95 
Garrard SL65B £13-25 
G d 401 £27-00 
Garrard Zero 100 (Auto) £3995 
Garrard Zero 100 (Single) £37.25 
Garrard SL72B £2400 
Garrard SL75B £26.00 
Garrard SL95B U5.00 
BSR MP60 E10-00 
Goldring GL72 £22.50 
Goldring GL72(P £29.25 
Goldring GL75 £27.50 
Goldring GL75(P £35.50 
Wharfedale Linton & cart. £27.75 
Thorens TD125 £57.75 
Thorens TD125AB £90.00 
Thorens TD150 Mk. 11 £28.00 
Thorens TD150A Mk. I1 £33.75 

AMPLIFIERS 
Please add 75p P.& P. 
Amstrad 8000 Mk. II £16.95 
Amstrad íC2000 £2790 
Armstrong 521 (teak cased) £4395 
Alpha Highgate 212 £25.00 
Alpha Highgate FA300 £2795 
Alpha Highgate FA400 £31.95 
Cambridge P100 £116.00 
Cambridge P40 £65.95 
Cambridge P50 E71-00 
Ferrograph F307 Mk. Il 

(Wood cased) £47.50 
Ferrograph F307 Mk. II 

(Metal cased) £45-00 
Leak Delta 30 £48.00 
Leak Delta 70 £5600 
Metrosound ST20E £24.75 
Metrosound ST60 £4725 
Pioneer SA600 £58.00 
Pioneer SA700 £66.50 
Pioneer SA800 £73.95 
Pioneer SA900 £92.00 
Pioneer SA1000 £94.00 
Rogers R/brook (Chassis) £35.00 
Rogers R/brook (Cased) £37.00 
Rogers R/bourne (Chassis) £41.50 
Rogers R/bourne (Cased) £46.50 
Sinclair PR0602 x Z30 /PM £15.25 
Sinclair PRO602x Z30)PZ6 £1750 
Sinclair PR0602 x 

Z50(PZ8lTrans £21.75 
Sinclair AR) (Filter Unit) £4.40 
Sinclair 605 £1875 
Sinclair 2000 Mk. II £21 75 
Sinclair 3000 Mk. Il £2975 
Sugden A21/II £51-50 
Sugden A51/C51 £10200 
Wharfedale Linton £39.95 
Nikko TRM 300 £27.00 
Nikko TRM 400 £3750 
Nikko TRM 500 £45.50 
Nikko TRM 1200 £76.50 
Lux 503 £74.00 
Lux 507 £103 -SO 

All prices correct 
at time of press 
E. & O.E. 

ALL BRAND NEW 
in manufacturer's sealed cartons. 

GUARANTEED 12 MONTHS. 

Lux 707 
Europhon 10 + 10 

TUNERS 
Please add 75p P. & P. 
Armstrong 253 £39.50 
Armstrong 524 £31.00 
Rogers Ravensbrook FET4 

(Chassis) £31.00 
Rogers Ravensbrook FET4 

(Cased) £3500 
Rogers Ravenbourne FET4 

(Chassis) £43.00 
Rogers Ravensbourne FET4 

(Cased) £48.00 
Sinclair PRO60 (Module) £18.50 
Sinclair Cased Tuner £34.00 
Philips RH690 £33.00 
Leak Delta FM (Cased) £55.50 
Leak Delta AM/FM (Cased) £66.50 

TUNER/AMPLIFIERS 
Please add 75p for P. & P. 
Alpha Highgate 150 £44.95 
Alpha Highgate R500 £64.50 
Armstrong 525 (Teak cased) £68.50 
Armstrong 526 AM/FM 

(Teak cased) £7850 
Leak Delta 75 - £130.95 
Philips RH78I £5000 
Philips RH 882 (+cuss head) £72.00 
Philips RH702 £82-50 
Teleton 2100 £2995 
Goodmans One Ten £10500 
Rogers R/brook (Teak) £80.00 
Rogers R/brook (Chassis) £74.50 

SPEAKERS 
Please add £125 P. & P. 
Amstrad 138 
Wharfedale Denton 2 
Wharfedale Linton 2 
Wharfedale Melton 2 
Wharfedale Dovedale 3 

Celestion Ditton 120 
Celestion Dicton 15 
Celestion Dittos 25 
Goodmans Double Maxim 
Goodmans Mezzo 3 
Goodmans Magister 
Sinclair Q16 

£3'20* 
Plus 35p p. & p. 
Finished in teak veneer with tinted 
dust cover fully assembled. For 
Garrard SP25; 2025TC; 3000; 
AT60; 2000: 2500; 3500; 5100; 
1025; SL65B; Also for BSR 
McDonald MP60 and others. 
Fur AP76; AP75; SL72B; SL75; 
SL9513; £4.20 plus 55p P. & P. 
Also finished in walnut to match 
Japanese equipment -at no ektra. 
CARTRIDGES 
Please add lop for P. & P. 
Goldring G850 £3.65 
Goldring G800 £6.25 
Goldring G800E £10.35 
Goldring G800 Super E £I5-75 
Shure M3D £4.50 
Shure M44E £6.25 
Shure M55E £6.75 
Shure M75E Type 2 £12.25 
Sonotone 9TAHC II -85 

£49.25 
£16.95 

per pair 
£20-00 
£29.00 
£37.00 
£47 e5 
£61.50 
£39-00 
£55-00 
£89.00 
£48-50 
£45-75 
£78.25 
£I2-50 

L08AL IDlDIO 
DISCOUNT WAREHOUSES 

Oept,(Pw9) 174 Pentonville Road, London, N1. Telephone 01.2781769 
Or: 4 High View Parade, Redbridge lane East, Woodford Avenue, 

Ilford, Essex. Tel: 01-5501086. 
Open Monday to Saturday 9.30 a.m. to 

6 p.m. LATE NIGHT FRIDAY 7 p.m. 

MAIL ORDERS. 
Order with confidence Send Postal Order, Cheque. 
Money Order, Bank Draft. Giro or Cash by Registered 

Mad, CALLERS: Please note that cheques can only be accepted together 
won cheque cards (not Barclay Card). 

FELSTEAD ELECTRONICS (PW 56) 
LONGLEY LANE, GATLEY, CHEADLE, CHES. SK8 4EE 

Selection from our List, sent free for stamped addressed envelope. (Free overseas). Cash 
with Order only -No C.O.D. or Caller service. Charges (Min. 6p) in brackets after all items 
apply to G.B. & Eire only. Regret Orders under 25p plus charges unacceptable. S.A.E., 
please, for enquiries or cannot be replied to. Overseas Orders welcomed. 
RECORDING TAPE: Finest quality/value British Mylar available: STANDARD 5' 600ft. 
86p; sr 900ft. 60p: 7' 1200ft. 66p: LONG PLAY 5' 900ft. 50p: 5f' 12001t. 58p: 7' 1800ft. 
80p. (74p on 5' and 55', 9p on 7'). Other sizes, Casettes and accessories In List. 
CARTRIDGES. All with standard fittings and stylü. Stereo -compatible Mono GP91/SC 
11.10; STEREO GP93 Sí40; Stereo Ceramic GP94 51.95. (AU at Op each.) Compara- 
tives shown in List, with more types incl. Sonotone 9TAHC, Stereo Ceramic Diamond 
81.974 (6p) DIAMOND STYLII: single tip types: Acos GP37, GP59, GP65/67, GP71, BSR 
TC8/LP/ST; COLLARO O. P and DC284, GARRARD GC2, GCB, GCSI0,GCE12, ROS- 
ETTE BF40, O, P. and T. PHILIPS 3501 (3060, 3066, 3302, 3304), 3010/12/13/16, SONO. 
TONE 19T/20T ALL AT 40p each (6p). SAPPHIRE 174p (6p). Double -tip turn -over 
types (78 sap. on other side): For ACOS GP73, GP91 (for cartridges GP93, GP94 etc.) 
OP91SC (for stereo-compat. types) GP104 13811 ST4 (ST3, ST5), ST9, (ST8), ST12/14/15. 
BONOTONE STA, 9TA, 9TAHC. PHILIPS 3306 (3310, 3224, 3228/22, GP280). 
GARRARD GCM21, 22, (00823, GES25 and 26, GCM21T and 22T, GKM24T, OCS2St, 
GK825T8, & 26T, GCM31, GC36, GCS35, OCS38, K840A, KS41B ETC. ALL AT 76p (6p). 
SAPPHIRE 36p (8P). DOUBLE DIAMOND STTLII: (Same dia. tip each side: no 78) All 
types £1.50 (6p). SAPPHIRE DOUBLE ST/LP, TIPPED 409 (6p). PICK-UP WIRE: 
Super thin twin flex screened, sheathed, 8p per yard (Up to 6 yds., 6p over charges paid). 
MICROPHONES: CRYSTAL: LAPEL 14", clip/hand, lead 3.5mm jack plug 824p (6p). 
CM20 Cream Plastic hand 620: "STICK" 60 5102: CM70 "PLANET" Metal, tapered, with 
neck cord, adaptor for stand 51474: "DEC 91" hand/desk 81p; "MIC 45" Curved metal 
band grip 8100. ALL with leads tall 9p). MICROPHONE INSERTS: 0.9' 274p 
(Up to 6 for Op). DYNAMIC: 209 Cardioid Ball. 50K/6000 built-in volume control, 
on/off switch, special 20ft. lead, the best value anywhere at 5680; UD130, usi -dir. 
mesh ball 50K/600 n jack plug.cable, adaptor, 54.80: DM160, omni-dir. Ball mesh, 50K. 
cable adaptor jack plug 58.874 27)p each). SPEAKERS. Very popular 12' ROUND, 
fitted tweeter, 3 or 15 ohms (state which) 81.874 (279p1 -or pair for stereo ten, charges 
paid. SMALL 24' 30 or 80, (state which) 8740 (6p). More speakers in List. HEAD- 
PHONES: High resistance 20000 adjustable: 924p (740). EARPIECES. With lead and 
min. 2.5mm or 3.5mm (state which) jack plug, MAGNETIC Op. CRYSTAL (3-5mm plug 
only) ß4p (Up to 3 for 6p any type). SOLDERING IRON. Slim, modern, British high speed. 
84', all parts replaceable, highest quality fully guaranteed 51174 (lop). TRANSFORMERS: 
Sub -min 11 X 11 x 12mm, OUTPUT (3 0 for 0072, etc.) 14p or DRIVER lop (Up to 12 for 
6p). CONNECTING WIRE. Packs of 5 coils, each roil 5 yds. asatd. cols. SOLID CORE 
14p. FLEXIBLE or SUPER THIN for transistor wiring, etc. either 111D (Any pack Op), 
RETRACTABLE FLEXIBLE LEADS. (CURLIES): With phono plug, each end. Oft ß5p. 
12ft 89p. With phono plug/phono socket other end Eft. 25p. 12ft. 424p (6p lead any type). 
VIBRATORS. 12v/4 pin non -synch 121HD4, 24' ex. pion, 274p. SAME but 31' ex pins, 
USA. 20p. 12v/7 pin, synch. (12SR7) 34' ex pins, 621p (64p any type). TRANSISTORS. etc. 
AC/126 120, AF115 ß0p. AF116 15p, AF117 200. OA5 lop, DAIS lop, OA81 lop, 0C44 
14p, 0C45, OC71, OC72, OC75, OC81D, OC82D, all at 124p each, 0031 1511. OCt70 200, 
0C171 124p. BY100/800 piv 14p. Many more Incl. power types, thyristors, etc. in List. 
MAINS NEONS, fly leads 10p. NEON SCREWDRIVER (pocket tester) 174p (Op either) 
MAINS BATTERY ELIMINATOR. Input 240v -AC, Output 3, 6, 74 and 9v -DC by switch 
selector, On/oft switch, pilot lamp, leads, plug, adaptor to suit most transistor sets and 
cassette recorders. Suitable for model use: LS-lS (24p). 
OUR CURRENT LIST (see heading) includes more details of all above plus cartridgereplace- 
ment table, many unrepeatable Special Offers, and cable, croc. clips, Volume controls 
Din plugs, Co -Ax, standard, miniature, phono plugs, sockets and adaptors, Tape Recording 
and Record Player accessories, panel and Test meters and equipment, Multimeters, min, 
motora, test prods, switches -rotary, toggle, elide, cabinet, lamp, etc., electrolytics, terminals. 
Veroboard, valve holders, extending aerials for cars and portable sets, Ind. lamps and bulbs, 
dials, mikes, telephone amplifiers and pick-ups, drive cord, inter -coma, condenser and 
resistance testers, Stereo Headphones etc. etc. 
LIST BENT PRISE WITH ALL ORDERS IF REQUESTED. 

CAPACITOR DISCHARGE 

IGNITION KIT 
PW JUNE 1971 

A comprehensive 
kit of parts 
with detailed 
constructional 
details, ready 
drilled diecast 
case, screws, 
leads, terminals 
etc. 

Available in both 6 and 12v versions. State 
whether positive or negative earth. 

£8.75 incl. p. & p. 

De -coupling kit for impulse tachometer and 
interference suppression. £1.00 incl. p. & p. 

All our kits use guaranteed quality components 
and have been approved by the Author. 

MAGTOR LTD. 
2 minutes from KINGS CROSS. EUSTON & ST PANCRAS 
on main road leading to the East and West Country 
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FOR THE 
AMATEUR AND 

CRAFTSMAN 
ALIKE 

WOODWORNIN6 
the magazine for detailed how -to -do -it features 

covering every aspect of working with wood 

MAKING NEW FURNITURE TO MODERNISING OLD 

BUILDING A SUMMERHOUSE TO PANELLING A ROOM 

TURNING A CHAIRLEG TO BUILDING A BOAT 

STREAMLINING A KITCHEN TO 
CONSTRUCTING A BABY'S PLAYPEN 

OUT EVERY MONTH ONLY 25p 

PLACE A _REGULAR ORDER NOW 

Train for 
television 

Course commences 6th September, 1972 
This is your opportunity to train as a television 

and radio engineer on our full-time Two -Year 
College Diploma Course specially designed to cover 
the examinations of the City and Guilds Radio, 
Television and Electronics Technicians' Certificate. 
Full theoretical and practical instruction on all types 
of modern receivers -Including the latest colour sets. 

Minimum entrance requirements are Senior 
Cambridge or 'O' Level, or equivalent in Mathematics 
and English. 

Please send free prospectus to: 

IName I 

IAddress I 

I I 

I THE PEMBRIDGE COLLEGE OF ELECTRONICS I 
(Dept. RW81) 34a Hereford Rd., London W2 5AJ 

Imo cam 

COMMUNICATIONS Rx. R1155 
These are a 5 band Rx covering 75 to 500Kc, 600 to 1500Kc 
3 to 7.5 Mcls and 7.5 to 18 Mc/s, these have R.F. and 2 I.F. 
stages, B.F.O. A.V.C. or Manual control, fitted N type drive. 
These require an external P.U. to give 250v at 60 Ma and 8.3v 
at 4a, these have oil) for h/phones. Supplied tested with circ. 

Price £17 plus £1 carr. 

AIRCRAFT UNIT 
Part of Bombing Computer, contains 26 min sealed relays 
printed circ type coil I K contacts 2p c/o 2 Ledex swts, 28 
L.V. Tant conds, 10 800 P.I.V. 3 amp diodes, 7 Toroid trans, 
16 plug in modules with diodes etc., all in case good cond. 

Price £3.00 plus 75p carr. 

MISC. ITEMS 
RADIAC SURVEY METERS -Portable unit as 3 ranges 
3, 30 6 300 Rongt per hour with carrying case and inst. 
battery operated gen on batteries, supplied new cond. 
£300. VALVES 6SN7 5 for 50p. 082 stab new, 2 for 50p, 
85A2 stab new, 2 for 50p. UNISELECTORS Coil 600 ohm 
contacts 1p 11w 3b small type 809. TRANS Pria 230v 
Secs 6.3v 1.7a & 6.3v 3a both ct small C core Sop also 
6.3 x 3 times at 8, 2 & la 110p. AIRCRAFT UNIT contains 
4 type V60/20p power transis, 2 24v relays, 3 toroid trans, 
height det unit with magnetic pick -off all in useful case, 
size 8 x 8 x 4" £1.80. MORSE KEYS fully enclosed key 
on base 2 x 5" adjustable with Send/Rx swt cord & plug. 
American surplus £1.10. SPEAKER UNITS P.A. type 
by Truvox in sloping front case size 9 x 9 x 8" 8 ohm spk 
with 600 ohm line trans. New boxed £2.75. BATTERIES 
lead acid type 6v 40 A/Hr in metal case with carrying 
handle and lid. New boxed with inst. £2.75. Meter Unit 
cross pointer ind two 115 µA movements £1.40. 0/P 
& T.U. contain 2 x LA2503 Vinkors, 4x transis 4x Min 
relays etc. New 85p. FILTER UNIT contains 10 type LA.2 
pot cores, 10x 1% conds & 10 wire ended neons £1.15, 
METER UNITS radio altimeters F.S.O. 8.5 Ma size 34 
sq. 270" 95p. H/Phone Lead with standard jack plug 
5ft fitted high.to low impedance matching trans new SOp. 
DIODES 800 P.I.V. at la new 12 for £100. TRANSISTORS 
type OC42 P.N.P. swt type long leads on boards 12 for 50p. 
RELAYS 12v 180 ohm 4p c/o contacts m.b.b. 50p. AMP 
Unit small amp 115v 50 c/s I/P valves 6x4, 12Ax7, 6AK6 
500 ohm o/p with circ & mods fully enclosed. American sur- 
plus £1 -80. U.H.F. Rx covers 330 to 335 Mc/s 24v 1/P re- 
quires ext. L.O part of landing aid £300. FILTER UNIT 
contains 20 type LA.2 pot cores & 20 1% conds. all in 
screened box £1.45. CONTROL BOX contains 4x log 
swts, yax swt pots etc. 55p. CONTROL UNIT contains 
valves 6BA6, 12AU7, 6AS6 large pot cores size 14 x 4" luf 
1% cond, lx Relay 2 x 8uf 350v PTFE v/h & screens. New 
boxed 95p. CABLE Eft length, of 5 core cable, 3 for 50p. 
RADIO MAGS American, 73 mag new back issues 8 for 
£1 15. CONTROL UNIT with 2x 120v 5a P.N.P. transis, 2x 
50 ohm relays, 3x 6-8v 1w zeners etc. £100. PLUG & SK 
Plessey type 6 way with cable clamp ex new equip 30p per 
pair. IN V ERTORS 28v to 115v 400 c/s 180 Va new by Cossor 
£1250. E.H.T. COND 1x. 5uf 2 kv wk size 4 x 2 x 2" inc 
term 50p. TAG STRIPS solder type 24 way. New boxed 
10 for 25p. CIRCUIT DIAGRAMS Rx.s 1155B & N.1475, 
1392 all 30p. SCOPES CD518 (CT316), 13A, 1035Mk1/2/3, 
1049 Mk 3 all 50p. CD513.2 £1 50. CT38 50p. W.M. Class D 
No. 2 30p. SIG GEN TF801a 75p. AMP UNIT with meter 
100-0-100 Ua 11" sq. 100 ohm Helipot, 20 pos atten swt. 
EF86 and ECC83 valves, yax swt, pots etc. on frame 
7 x 6" £200. TEST SKS. small coloured 12 for 25p. 
TOROID TRANS 400c/s 24" dia core 50p. TUNING 
CONDS. 4 gang 230pí per section air spaced with r.h. 
drive £1-30. HOUR METERS. 115v 50c/s reads to 99.999 
hrs. SOp. C.R.T. type 12SP7 12" Radar Type, new, £350. 
PLUGS & SKS miniature type 14 & 18 way, both 15p pair. 
TUNING COILS. Tx type 44 x 24 all wound for S.W. new, 
2 for 40p. 

All above prices include post or carr. All goods ex equipment 
unless otherwise stated. S.A.E. with enquiry. 

A. H. SUPPLIES 
57 MAIN ROAD, SHEFFIELD S9 5HL 

83 



Sinclair Project 60 
The World's leading range of high fidelity modules 

New! 
Project 
605 
The easy way 
to buy and 
build 
Project 60 
Project 805 is one pack containing: one PZ5, 
two Z30's. one Stereo 60 and one Masterlink. 
This new module contains all the input sockets 
and output components needed together with all 
necessary leads cut to length and fitted with neat 
little clips to plug straight on to the modules. 
Thus all soldering and hunting for the odd part is 
eliminated. You will be able to add further Project 
60 modules as they become available adapted to 
the Project 605 method of connecting. 
Complete Project 605 pack with £29.95 comprehensive manual, post free 

All you need for a superb 30 watt high fidelity 
stereo amplifier. 

Sinclair Radionics Limited, London Road, 
St. Ives, Huntingdonshire PE17 4HJ. 
Tel : St. Ives (048 06) 4311 

sinlair 

Project 60 offers more advantage to the constructor and user of high fidelity equipment than 
any other system in the world. 
Performance characteristics are so good they hold their own with any other available system 
irrespective of price or size. 
Project 60 modules are more versatile - using them you can have anything from a simple 
record player or car radio amplifier to a sophisticated and powerful stereo tuner -amplifier. 
Either power amplifiercan be used in a wide variety of applications as well as high fidelity. 
The Stereo 60 pre -amplifier control unit may also be used with any other power amplifier 
system, as can the AFU filter unit. The stereo FM tuner operates on the unique phase lock 
loop principle to provide the best ever standards of sensitivity and audio quality. Project 60 
modules are very easily connected together by following the 48 page manual supplied free 
with all Project 60 equipment. The modules are great space savers too and are sold indivi- 
dually boxed in distinctive white and black cartons. With all these wonderful advantages, 
there remains the most attractive of all - price. When you choose Project 60 you know you 
are going to get the best high fidelity in the world, yet thanks to Sinclair's vast manufacturing 
resources (the largest in Europe) prices are fantastically low and everything you buy is 
covered by the famous Sinclair guarantee of reliability and satisfaction. 

Typical Project 60 applications 

System The Units to use together with Cost of Units 

Simple battery 2.30 
record player 

Crystal P.U., 12V battery £4.48 
volume control 

Mains powered record Z.30, PZ.5 
player 

Crystal or ceramic P.U. £9.45 
volume control etc. 

20 +20 W. stereo 2 x 2.30s, Stereo 60, 
amplifier for most needs PZ.5 

Crystal, ceramic or mag. £23.90 
P.U.. F. M. Tuner, etc. 

20 +20 W. stereo 
amplifier with high 
performance spkrs. 

2 x 2.30s, Stereo 60, 
PZ.6 

High quality ceramic or 
magnetic P.U.. F.M. Tuner, 
Tape Deck, etc. 

£26.90 

40 +40 W. R.M.S. 2 x 2.50s, Stereo 60 
de -luxe stereo amplifier PZ.8, mains trsfrmr 

As above £34.88 

Indoor P.A. Z.50, PZ.8, mains 
transformer 

Mic., guitar, speakers, etc.. £19.43 
controls 

F.M. Stereo Tuner (£25) & A.F.U. Filter Unit (£5.98) may be added as required. 
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Project 60 Stereo F.M. Tuner Builtand tested. Post free. £25 
The phase lock loop principle was used for receiving signals from space craft because of its vastly 
improved signal to noise ratio. Now, Sinclair have applied the principle to an F.M. tuner with fan- 
tastically good results. Other original features include varicap diode tuning, printed circuit coils, an 
I.C. in the specially designed stereo decoder and squelch circuit for silent tuning between stations. 
In terms of a 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. This tuner can also be used to advantage with most other 
high fidelity systems. 
SPECIFICATIONS -Number of transistors: 16 plus 20 in I.C. Tuning range: 87.5 to 108 MHz. Capture 
ratio: 1.5dB. Sensitivity: 7pV for lock -in over full deviation. Squelch level: 20µV. Signal to noise ratio: 
> 65dB. Audio frequency response: 10 Hz -15 KHz (±1d8). Total harmonic distortion: 0.15% for 30% 
modulation. Stereo decoder operating level: 2µV. Cross talk: 40dB. Output voltage: 2 x 150mV R.M.S. 
Operating voltage: 25-30 VDC. 
Indicators: Stereo on ; tuning. Si,.: 93 x 40 x 207mm. 

Stereo 60 Pre-amplcontrol unit Built, tested and guaranteed. £9.98 
Designed for 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 excellent tracking between channels. Input selection is by means of push buttons and accurate 
equalisation is provided for all the usual inputs. 
SPECIFICATIONS -Input sensitivities: Radio - up to 3mV. Mag. p.u. 3mV: correct to R.I.A.A curve 
±1d8:20 to 25,000 Hz. Ceramic p.u. - up to 3mV: Aux- up to 3mV. Output: 250mV. Signal to noise ratio: 
better than 70dB. Channel matching : within 1 d B. Tone controls: TREBLE + 12 to 
-12dB at 10 KHz: BASS + 12 to-12dB at 100Hz. Front panel: brushed aluminium 
with black knobs and controls. Size: 68 x 40 x 207mm. 

A.F.U. High & Low Pass Filter Unit Built tested and guaranteed. £5.98 

For use between Stereo 60 unit and two 2.30s or Z.50s, and is 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 A.F.U. is suitable for use with any other amplifier system. 
Two filter stages - rumble (high pass) and scratch (low pass). Supply voltage -15 to 35V. Current - 
3mA. H.F. cut-off (-3dB) variable from 28KHz to 5KHz. L.F. cut-off (-3dB) variable from 25Hz to 
100Hz. Distortion at 1 KHz (35V. supply) 0.02% at rated oitput. Size: 66 x 40 x 90 mm. 

Z.30 & Z.50 power amplifiers Built, tested and guaranteed with circuits and instructions manual. Z.30 £4.48 
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The Z.30 and Z.50 are of advanced design using 
silicon epitaxial planar transistors to achieve un- 
surpassed standards of performance. Total har- 
monic distortion is an incredibly low 0.02% at 
15w (8n) and all lower outputs. Whether you 
SPECIFICATIONS (Z.50 units ers interchangeably 
Power Outputs 
Z.30 15 watts R.M.S. into 8 ohms using 35 volts: 
20 watts R.M.S. into 3 ohms using 30 volts. 
Z.50 40 watts R.M.S. into 3 ohms using 40 volts: 
30 watts R.M.S. into 8 ohms using 50 volts. 
Frequency response: 30 to 300.000Hz±1 dB. 

z.5o £5.48 
use Z.30 or Z.50 amplifiers in your Project 60 
system will depend on personal preference, but 
they are the same size and may be used with 
other units in the Project 60 range equally well. 

with Z.309 in all applications). 
Distortion : 0.02% into 8 ohms. 
Signal to noise ratio: better than 70dB unweighted. 
Input sensitivity: 250mV into 100 Kohms (for 15w 
into 8n) 
For speakers from 3 to 15 ohms impedance. 
Size:14 x 80 x57 mm. 

Power Supply Units 
Designed special for use with the Project 60 system 
of your choice. Use PZ.5 for normal Z.30 assemblies 
and PZ.6 where a stabilised supply is essential. 

PZ.5 30 volts unstabilised E4.98 
PZ.8 35 volts stabilised £7.88 
PZ.8 45 volts stabilised 
(less mains transformer) £7.88 
PZ.8 mains transformer £6.98 

Guarantee 
If within 3 months of purchasing Project 60 modules directly 
from us, you are dissatisfied with them, we will refund your 
money at 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 
iris 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. 

To: SINCLAIR RADIONICS LTD LONDON ROAD ST. IVES HUNTINGDONSHIRE PEI7 4HJ 

Please send 

I enclose cash/cheque/money order. 

Name 

Address 
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WEYRAD 
COILS & TRANSFORMERS FOR CONSTRUCTORS 

Special versions of our P50 Series are now available for AF117 or 0C45 Transistors. They can be used 
in the standard superhet circuit with slight changes in component values. 

Oscillator Coil P50/1AC (For 0C45) P50/1AC (For AF117) 33p 
1st I.F. Transformer P50/2CC (For 0C45) P51/1 (For AF117) 36p 
2nd I.F. Transformer P50/2CC (For 0C45) P51/2 (For AF117) 36p 
3rd I.F. Transformer P50/3CC (For 0C45) P50/3V (For AF117) 36p 

Rod Aerial RA2W 72p 
Driver Transformer LFDT4/1 58p 
Output Transformer OPT1 58p 
Printed Circuit PCA1 58p 

I.F. TRANSFORMERS FOR "PRACTICAL WIRELESS" CIRCUITS 
Components for several receivers are available, including the following for the "Clubman". 

T41/1E 1st I.F. Transformer 39p 
T41/2E 2nd I.F. Transformer 39p 
T41/3T 3rd I.F. Transformer 57p 
T41/3T B.F.O. Coil 57p 

Details of these and our other components are given in an illustrated folder which will be supplied on 
request with postage please. 

WEYRAD (ELECTRONICS) LIMITED 
SCHOOL STREET, WEYMOUTH, DORSET 

PADGETTS RADIO STORE 
OLD TOWN HALL, LIVERSEDGE, 

YORKS WF15, 6PQ 
TEL. HECKMONDWIKE 4285 

Amplifier Unit Type A413. Complete with 5Z4 & 6V6GT valves. 250/230 Volt 
Transformer. Clean condition untested. £1.25. Carriage 75p. 
Air Position Indicator. Contains Gears. Ball Races. Dimmer Unit. Lamps. 
Four numbered Counters. 24 Volt Motor etc. unit of great Interest to model 
makers. Good condition 75p. Carriage 50p. 

Ground Position Indicator. Contains 24 Volt Lamp. Prisms Mirror and Gears. 
Could Interest schools and model makers. 75p. Carriage 75p. 
Latest Air Ministry Release Radio Receiver. Type R4187. 2.8 to 18 MHZ 
In Three Bands. Complete with 17 miniature valves. 26 Volt Motor. Power supply 
motor and manually tuned. Very clean, but not tested. £5. Carriage and Insurance 
75p. 

Control Unit. Type 4190. Complete with three miniature valves. 14-- 500 µA 
Meter. Six Relays. Model makers Motor with Gears. 24 Press Buttons. Lots of 
spares. Clean condition. £1.50. Carriage and Insurance 75p. 
Autoatabiliser Amplifier Unit. Complete with Carpenter Relay and Base. Many 
spares. 50p. P/P 33p. 
Special Offer. Aircraft Sighting Head. Comprising flexible drive, lens prism 
unit, Giro. Useful for model constructors, schools, etc. Condition fair. 75p. 
Carr. 75p. 

Reclaimed T.V. Tubes. All with 12 months guarantee. 
AW43/88. £2. AW43/80. £1.50. MW43/69£1. Special offer Brand New Brimar 
Tubes C17P.M. E1. Many older types in stock. Carriage and insurance on any 
tube £1.10. 

Breaking -up. Ferguson Model 506T. Tested L.O.P.T. £1,15. Post paid. Fireball 
Tuner Unit with Valves less Knobs. 75p. Post paid. S.A.E. for Price List of other 
spares for this set and other types. 
Valve List Ex Equipment All Valves Tested on a Mullard Valve Tester before 
despatched. 3 Months Guarantee on all Valves Single Valves P/P 3p. Over three 
Valves P/P Paid. 

ARP12 5p PCC84 5p U191 20p 
E1391 4p PCF80 5p U251 12#p 
EF85 124.p PCL82 12#p 6BW7 10p 
EBF80 124p PCL83 12+p 6U4 10p 
EBF89 12#p PCF82 124-p 6F23 20p 
ECC81 10p PL36 20p 20P1 20p 
ECC82 124p PL81 174-p 20P3 10p 
ECL80 74.p PY81 lip 20D1 10p 
EF80 lip PY33 1740 30P4 20p 
EF91 4p PY82 74p 30P12 20p 
EY88 20p PL82 7#p 30FL1 20p 
EF50 80p per dozen PL83 7}p 6/30L2 20p 

PCL84 12}p 30F5 10p 

:1uuummunnunnmunnunnumnuuuumummnuummummunnunun 

ELEKON SPECIAL OFFERS 
Twin Power Supply Panels (semi -stabilised). Contains 2 x Texas 1B10J10 
Silicon Bridge Rectifiers 100 P.I.V. @ 1A: 1 x Mullard OAZ 225 Zener Diode, = 7-5V @ 10 watts; 1 x I.T.T. Zener Diode 5.1V ® 1 watt. 5 x Texas IS121 
Silicon Diodes 150 P.I.V. ® 200 M/A Electrolytic Capacitors 2 x Plessey - 1000uF 25V: 2 x 50uF 50V. 2 x Mullard 250uF 25V 2 x Mallard 640uF 25V: 

ECircuit details supplied. A very definite bargain £1, post 10p. 
Bargain Component Parcels includes Resistors, Plugs, Sockets etc. = 41b nett weight. £1, post 30p. 
Mallard Zener Diodes OAZ 224 6.6V @ 10W. 3 for 50p. 
Electrolytic Capacitors at reduced prices. 
1vFIV 1000/60-70, 1500/50, 2000/25, 2500/50, 3000/15, 5000/15, 10,000/15, 32+ = 32/350, 100+32/350, 100+200/300, 100+400/275, 150+350/300, 1000+1000/18, = 40+40+10/350, 600+600+600/35. All above one price 30p each + 10p post. = 3000/150, 6600/50, 8000/50, 10,000/70, 13500/38, 33,000/25, 1000+1000/40, = 150+50+150/350, 100+100+47/320, 100+100+200/275, 150+200+250/300, = 200+200+100/275. All one price 50p, + 10p post. 
Special Bargain Electrolytics. 8/350, 32/450, 50/350, 60/450, 80/300, 100/450, _ = 150/200, 250/100, 500/12, 500/60, 600/150, 1000/10-15. Each pack contains = 
1 each of above. £1.50. Post 25p. 

ELEKON ENTERPRISES 
12A TOTTENHAM STREET, LONDON W1P 9PQ _ 

Telephone 01-580 7391 = 
a11111111111611IIIIIIIIII11111111111111111111111IIIII1111111IIIIII11111IIIIIII11161IIIIIIIIIIIIIIIIIIT: 

BAKER 12in. REGENT 
An inexpensive unit for the beginner in 
high fidelity and for general purposes. May 
be used to advantage with any Radio, 
Amplifier or Television receiver. 
Maximum Power 15 watts 
Bass Resonance 45 c.p.s. 
Flux Density 12, 000 gauss 
Voice Coil impedance 

3 or 8 or 15 ohm models 
Useful response 

45-13,000 c.p.s. POST 
Nett weight 5 lbs. FREE 
GUITAR MODEL "GROUP 25" f7 
25 watt rating 
Latest catalogue Sp with enclosure plans. 
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THE BEST OF BOTH WORLDS 
THE ANTENNA SYSTEM WHICH ACHIEVED A WORLD RECORD ! 

FOR THE OPERATOR: 

EQUIPMENT TO SATISFY 
THE MOST VERSATILE á 
EXACTING REQUIREMENTS! 

FOR THE XYL: 

A DELIGHT TO THE EYE!! 

Size: 6" x 21" x 41" Finish: Gold stove enamel with 
Weight: 2Ib fascia off-white on maroon. 

* AND 
SPECIAL BARGAIN OFFERS! 

YOU HAVE EARTHING PROBLEMS? - 
DO PLEASE CONTACT US! 

Protected by World Patents 
and Trade Marks 

7' 6" (2.28m) in length. Wt. 1 flb. Tunes 500kHz through 32mHz. Gold stove enamelled, black & red finish. Fully insulated á weather proofed 

for INDOOR & OUTDOOR use. -THE WORLD RECORD WINNING JOYSTICK VFA-1972 model Exceptionally strong, rigid, 
tough & assembled in seconds by screwing 3 sections together.. OUTPERFORMS many beam antennae in practice BECAUSE of low 

reflected power factor & absence of harmonics. OUTSTANDING signal/noise ratio on reception. HIGH selectivity á sensitivity on ALL 
FREQUENCIES. £12.99 (plus 40p). 

ALSO ILLUSTRATED: The JOYMATCH 111 ATU in matching colour scheme for RECEIVING ONLY -tunes the JOYSTICK VFA 
and most other antennae 500kHz through 32 mHz. £12.99 (plus 40p) 

NEW -Matching ATU for TRANSMITTING AMATEURS -the JOYMATCH LO -z500 for use with the JOYSTICK VFA or 
low impedance terminated antennae. Conservatively rated at 500 w. (P.E.P. in PA stage), 100w on 160m band (for higher overseas TOP BAND 
ratings). Metered for accurate tuning. Matching stove enamel as JOYMATCH 111. £17.99 (plus 45p). 

* GENUINE BARGAINS -MAIL ORDER ONLY -TO CLEAR OLD STOCK MATERIALS! 
1. Superb ATU in kit form (step by step assembly & operating instructions) £4.50; or £5.50 assembled. Tunes RECEIVER (communica- 

tions or domestic) most of MW & all SW incl. all amateur & SW BC bands. ON TRANSMIT handles 300w (PEP PA input) 160 thru 
10m -with JOYSTICK VFA or low impedance antennae. (For receiving only works with almost any aerial). 

2. LO -z (Transmit/receive) JOY MATCH ATU (6 amateur bands) £9.50 (plus 40p). 
3. New JOYSTICK VFA earlier model in white stove enamel. £800 (plus 40p). 

I4RTRIDL7 4. New JOYSTICK VFA quick snap assembly. INDOOR use ONLY. £7.00 (plus 40p). 

ALL VFAs supplied with 8ft. feeder for indoor use (longer lengths available) & ge1705TA//75 YEA7 Et/&L/7/D 
external mounting insulators. 
Send only 45p extra when two items ordered together. 
Details 3p stamp (not S.A.E.) Phone: (Thanet) 0843 62535 

LEfT/QON/C 

P.W. F.M. TUNER 
This highly successful project was featured in Practical Wireless, 
Feb./Mar. 1969. 
COMPLETE KIT inc. drilled chassis, scale, etc. £8.20 

P. W. STEREO DECODER (May 1970) 
COMPLETE KIT inc. chassis and ready wound bobbins 64.80 

P.W. COMMUNICATIONS RECEIVER (Dec. -Feb. 1971) 
2nd Convertor, E7-90. Prod. det., E2.90. Audio amp., £1.80. 
Pre. sel./Ist Con., 65.50. Power supply, 62.50. 

COMPLETE KIT, all of above plus sub chassis material (formed 
tinplate) and FIT caps E20.00 

Most parts still available for LOW COST HI-FI (Jan. 68) 
S.A.E. for list. 
Post and Packing per order, 15p. 

C & D ELECTRONICS 
I Neville Road, St. Luke,s Cross, SUNDERLAND, SR4 6ßT 

NEW VALVES ! 
24 -HOUR 

GUARANTEED AND TESTED 

SERVICE 
IRIS .25 30L15 56 DY802 30 EF89 .24 PCC189 .47 PY82 
185 21 30L17 .88 EABC80 .80 EF91 42 PCF80 .27 PY800 
1T4 .14 30P4 58 EB91 .9 EF92 28 PCF86 48 PY801 
384 .24 30P19 .58 EBC33 .38 EFI83 .26 PCF801 .37 R19 
3V4 .37 30PLI .58 EBF89 .27 EF184 88 PCF802 .38 U25 
6/30L2 .58 30PLI3 .87 ECC81 15 EL33 '54 PCF805 69 U26 
6AQ5 21 30PL14 .83 50082 -18 EL84 .22 PCL82 -80 U191 
6BW7 50 DAF91 21 E0083 B1 EY51 80 PCL83 -65 U251 
6F1 '57 DAF96 35 ECF82 28 EY86 28 PC1.84 88 U329 
6F23 67 DF91 14 ECH35 EZ80 20 PCL85 .87 U801 

6F25 51 DF96 .35 ECH42 58 E581 21 PCL86 37 UBF89 
6SN70T .28 DK91 .25 ECH81 .28 KT61 '54 PFL200 -61 130085 
25L60T 18 1/K9'2 .35 ECL80 -29 LT66 75 PL36 47 1TCH81 

30015 '58 DK96 -43 ECL82 -29 N78 .85 PLS1 43 UCL82 

30017 75 DL92 24 ECL86 34 PC86 46 P2 '29 11989 

30C18 .59 DL94 .87 EF39 88 PC88 45 P4 . ÚY41 
30F5 433 DL96 .88 EF80 22 PC900 80 PL500 81 UY85 
30FL1 -59 DY86 -28 EF85 B6 PCC84 -28 PL504 -81 W77 

30FL14 .87 DY87 83 EF86 28 PCC89 -43 PY81 -28 Z77 18 
Post/Packing on 1 valve 7p. plus 3p. per valve on each extra valve. Any parcel insured 
against damage in transit 3p. extra. Office address, no callers. 

GERALD BERNARD 830sbaidestonRoad, 
Stoke Newinston,London N.i6 
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REEDS REEDS REEDS 
We offer a comprehensive range of reed switch 
devices. These are not "seconds" or "job lots", but 
genuine manufacturers stock lines. Send S.A.E. for 
full data and prices. 

INTRODUCTORY OFFERS 
Reed Relay type 2/E 3V .. 25p each 
Miniature Reed Switches type A }A 200V .. 20p each 
Reed Push Button Switches I contact .. .. 85p each 

REED COILS 
3, 6, 9, 12, 24V Miniature 

Small 
Standard 

REED SWITCHES 
Large range of many sizes, types and manufactures 
Popular types: E Small normally open . 10 for S0p 

A Miniature normally open 24p each 
B Standard change over .. 40p each 

REED RELAYS 
Many versions available, popular types: 

3, 6, 9, 12, 24V 
Miniature I/A normally open .. Sap 
Small 2/E I contact .. .. 36p 

2/EE 2 contacts.. .. .. 44p 
2 EEE 3 contacts .. .. 52p 

STD 3/B change over.. 87p 

REED PUSH BUTTON SWITCHES 
Momentary Action 

I contact .. £1 00 
2 contacts £1.25 
Illuminated I contact .. .. .. £1.30 
Illuminated 2 contacts E1.55 

REELS of ENAMELLED COPPER WIRE 
20 s.w.g. to 47 s.w.g. 
50, 100 and 200 grams. Send for prices 

Packing and postage 7p on all orders. 

C.B.M. ELECTRONIC COMPONENTS LTD. 
26 Avon Trading Estate, Avonmore Road, London, W.14 

.. 27r 
.. 27r 

34r 
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ROC PRICE 

£54.95 
Including Iwo Dencil 

mVñecling leadsll 

Normal Price (6500 

_ ........................ .n ,:;; v;:.:.:<.;;;>::: 

`Where canIgetexclusive 
C ELECTRONICS! 

ACADEMY STEREO CASSETTE re 
TAPE DECK. MODEL CS -2000D re 
No hi-fi system is complete without one - 

hook it up to any ROC or other good qual- 

ity amplifier, and the results are 

fantastic! The CS -20000 records 

and plays back. A big feature is its 

easy -to -use piano -key controls. 
Easy -to -get -at mic inputs are on 

top: line inputs and outputs at the rear. 

Dual -channel recording level meter. Pop-up cassette ejection. 

Stereo/Mono button. Tape counter. Pause control. Tape speed 

l3 ips (4.75 ems). Frequency response 100-10.000 Hz. Wow 

and flutter better than 0.3%. Rewind time better than 60 

sec with C60 cassette. Engineered throughout to the 

highest electrical and mechanical standards. Size 16' 
wide, 43" high and 8" deep. Walnut cabinet with sat' 

aluminium trims. 

K REALISTIC 30 WATT STEREO 
AMPLIFIER MODEL SA -500 

A superb hi-fi amplifier with all the fea- 

tures you've ever wanted - for under 

046.00. Saving over 010100 on the normal 

retail value. Up-to-the-minute slider controls for bass and treble. Separate 

volume and balance controls. Headphone socket on front panel. Push-button 

input controls - magnetic phono (high/low) tuner. aux. mono, monitor. 

Loudness push-button control for perfect sound at low output levels. Norm 

Left and right push-button on/off switches for speakers. Noise filtering (55.50 
and tape monitoring facilities. Two auxiliary AC outlets. Frequency response 20- 

20,000 Hz + 1 db at full power. 15 watts rms per channel. Walnut cabinet with 

satin aluminium trims. Inputs; phono 2.5mV and 5mV RIAA; tuner/aux 250mV. Hum 

and noise: phono - 50db: tuner/aux - 65db. How's that for a specification! 
Size 143" wide. 33" high. 10r deep. 

LSON RA -310 AMIFMIMPX 
STEREO TUNER 
This ROC Tuner is especially de- 

signed to match the Olson AM -395 

Stereo Amplifier. In price and 

value. as well as it's good look- 

ing design! But of course it's also 

ideal for use with any other amplifier. The RA -310 costs El 0-00 less than 

g5 the normal retail value, and yet it is a highly sophisticated unit. incorpo- 

rating the latest solid state techniques. Operation is drift free for sup - 

(50.00 reme station -holding capability. You can connect this Tuner to a stereo 

amplifier. to a tape deck or a tape recorder. And of course it covers all 
the stations in the AM and FM bands. FM: 51-108 MHz: AM: 505-1005 kHz. 

FM Sensitivites: FM, 3pV: AM, 250pV. Stereo separation 30dB at 1kHz, image rejection 

60dB. Size: 11rr"wide, 4" high, 73" deep. 

REALISTIC SA -1008 6 -WATT K STEREO AMPLIFIER 
Here's fabulous. exciting value in 

miniature! This high quality stereo 

amplifier measures only 9"wide x 3" 

high x 5" deep. And yet it has sepa- 

rate ganged volume, balance and tone con- 

trols. Plus speaker in/out, mono/stereo, phenol 

tuner and power on/off slide switches. The ends are oiled walnut, with match- 

ing enamelled metal top. The front nanel is satin aluminium and walnut -brown 

Normal Price (21.00 enamel. Frequen y response is 50 to 10,000 Hz + 3dB. Output 3 watts r.m.s. 

per channel into 8 ohms. I puts are 100mV for both phono and tuner. 

ROC PRICE 

£14.50 

cll 

REALISTIC TM -100 
AMIFMI MPX K STEREO TUNER 
Here's another unit that give 

you fabulous value in miniature! 
Designed specifically to match 

the Realistic SA -1008 in both 
appearance, size and perform- 
ance. the TM -100 is superb va u -for-money. It gives you the full FM 

and AM ranges - FM. 88-108 MHz: AM, 535-1605 kHz. Sensitivities Normal 
PM SpV: AM 2500V. Image reje ti n 50dB. 

Norm 

OLSON AM -395 
40 -WATT STEREO n AMPLIFIER 
An ideal unit for your new 
stereo separate system. 
It is more than 010-00 
below the normal retail 
price! Making the AM -395 

one of Britain's best hi-fi 
buys. It takes in signals from magnetic or ceramic pick-ups. 

_ tuners (see Olson RA -3101 and tape decks. And it's got out- 

\Fricz(29'60 
puts for taping and for headphones. There are separate bass 

and treble controls, separate Left and Right channel volume 

controls. And a loudness switch for boosting the bass and 

treble notes when listening at low output levels. Frequency 

response 20.20,000 Hz 3d8. Output: 20 watts r.m., per channel 

into 8 ohms. Inputs: magnetic phone 3.0mV RIAA, crystal phono 100mV: 

tape 160mV; tuner 160mV. Size 11r" wide, 4" high, 73" deep. The 

specification reads well - sounds even better! 

ROC PRICE REALISTIC HI-FI 36 -WATT STEREO CONCERTMASTER 

FM -AM RECEIVER SYSTEM. MODEL 12-694 K 
Brilliantly designed tuner/amplifier with two matching speakers, 

Including 
All three units in beautifully finished walnut cabinets with smart 

connecting 
leads aluminium vertical trims. The tuning dial is fronted by unique 

Normal Price EI15 00 black glass. Figures light up behind it in green when the unit is 

on. Separate. easy -to -operate Left and Right volume controls. 

Microswitch for on/off. Programme selector. Separate bass and treble con trole. 

Headphone socket on front panel for easy access. Single tuning knob for FM and AM. 

Built-in aerials, facilities for external FM aerial. Illuminated dial. Stereo broadcast indicator 

light. Each speaker has 63" bass and 3" treble units. Output: 9 watts r.m.s, per channel into 

8 ohms. Frequency response: 30 to 20,000 Hz. FM: frequency range 80-108 MHz, sensitivity 2.5pV, 

stereo separation 30dB. image rejection 40db. 

AM: frequency range 530-1605 kHz, sensitivity 1000. 
Sites: speakers 8. wide, 12. high and 99. deep; receiver 

6' wide. 12" high and 99" deep. And their sophisticated 
appearance matches the excellence of the specification. 

8 -TRACK 
STEREO CARTRIDG 

TAPE DECK MODEL RP-1000ST 

he popular Lear -Jet type recording unit is the heart of 

the fantastic RP-1000ST, which has full record and play- 

back facilities. Automatic track change with manual over- 

ride, Press to start button. Stereo headphone and Left and 

Right Mio sockets on front panel. Dual recording level 

meter, and Left and Right volume controls. Built-in pre - 

amp. Tape speed 39 ips (9-5 cms). Frequency response: 

playback 30-10,000 Hz; recording/playback 30-8.000 Hz. 

Line output: fully variable 0-500mV. The RP-1000ST in- Normal price 
corporates all the features you'd expect in a top quality 
Cartridge Tape Deck. Site 16" wide. 4" high, 9" deep. 

25 -WATT 3 -WAY CRYSLER 

'LIVING AUDIO' ra 
SPEAKER CE -5h 
This high quality speak- 
er has its own built-in 
3 -way sound response switch, 
giving you the ideal frequen response f r Normal Pria, 
hi-fi, natural or mood music lis ening. Its (39.95 eachr 
beautiful, heavy. oiled walnut chisel 
incorporates two separate sp ker units an 8" woofer, and a 5" 

mid -range with 2" concentric weeter. Power handhng 

capacity: 25 watts r.m.s into ohms. Overall frequency res - 

ponse: 35-20,000 Hz. Cabinet si e: 103" x 73" x 89". Exactly 

right for matching the most modern decor. 

Cabinet in walnut. Including connecting leads PALACE AMIFMIMPX STEREO TUNER AMPLIFIER SSA -16 

This is one of the lowest priced stern tuner amplifiers on the 

Normal 
Price (4900"mersIMvesmeee--...ems-' 

8 -TRACK HOME STEREO CARTRIDGE PLAYER n 
MODEL E1 /C 
With this unit, you can play any standard 8 -track cartridge 

on the market - at a fraction of the normal retail value! 
It gives you a total of 5 watts of power, to feed into two 

8 -ohm speakers. The frequency response is 50 to 10,000 

Hz, giving you a fine tonal quality that can't be bettered at 

anything near this price. The El has separate tone, 

balance and volume controls, giving you complete free- 

dom to select the sound you want to hear. Tape speed is 

30 ips. and wow and flutter are both less than 0,3%. Size: 

11;" wide. 5" high, 11" deep. 

market. It covers the full range of both AM and FM broadcast 
frequencies. And when you're switched to FM, an indicator 
lights up when a stereo signal is received - that's the time to 

switch to 'Stereo' ! The SSA -16 has all the facilities you'd ex- 

pect to find on tuners costing twice as much - separate vol - 
me, bass. treble, balance and tuning controls. Selector switch 

for tape. phono, AM, FM, stereo. Jack socket on front panel for 
stereo headphones. Frequency range: FM 88-108 MHz. AM 
535-1605 kHz. Frequency response: 50-10.000 Hz + 3dB. 

Power output: 4 watts total music power into two 8 ohm 

speakers. Size: 16" wide. 43" high. B" deep. 

Normal P ice (25 00 per pair. 

Ea0.4463 -WAY MATCHED SPEAKERS 
These will do justice to your amplifier - an to your 

pocket. At only (16.40 a pair, they are real value -to -money. 

Each cabinet is heavily lagged and teak finished. They 
handle 16 watts rms (8 watts rms each). Each lou speaker 

contains a large dual cone base unit. plus a eparate 

tweeter. Frequency range: 40 to 19,000 Hz. Size 14" high, 

9" wide, 63" deep. 

OLSON AM -357 4 -WATT STEREO AMPLIFIER 
Here's marvellous value for someone just starting to set them- 

selves up in audio! At only (10-50, you get a fine amplifier in e 

scratch resistant metal cabinet, with a smart brushed aluminium 

front panel. It incorporates separate tone and volume controls for 

each channel. Inputs are provided for turntable (ceramic car- 

tridge), tuner and tape deck or recorder. Frequency response. 70- 

20.000 Hz r 3d8. Output: 2 watts r.m.s. per channel into 8 ohms. 

Inputs: phono 80mV; tuner/aux 80mV. Size 8" wide, 23" high, 

43" wide. 

ROC 7 -WATT STEREO AMPLIFIER 
CHASSIS SK -317 
This exclusive 

ROC Stereo P" 
Chassis is 
completely 
self-contained, and 

it costs £2.25 less 

than the normal re- 

tail value! The 

P 
Normal(7.75 

SK -317 ìs a reallyrtce 
compact unit measuring only 53' wide. 18" 
high and 69" deep. It contains its own mains 

power supply. and has a ganged tone control and separate 

volume controls for each channel. Specification: frequency 
response 40-17,000 Hz + 3dB: output 3.5 watts music power 

per channel into 8 ohms; input, phono. 600mV: 

signal-to-noise ratio better than 45d8. 

Noral 
Pri CT t25,20 re 

OLSON AM -372 16 -WATT STEREO AMPLIFIER 
Here's a really good amplifier at a really down-to-earth price -nearly (7 
less than the normal retail value! Just look et what the AM -372 will do 

for you - reproduce signals from ceramic or crystal cartridges, AM and 

FM tuners. and tape recorders. And it gives you outputs for two sets of 

speakers, headphones and tape recorders. Frequency response is 30 to 

20,000 Hz _1: 3d8. Output B watts r.m.s per channel music power into 8 

ohm speakers. Phono input 200mV. Tuner input 200mV. 

Size: 12;" wide, 33" high. 73"deep. 
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units at lowest pHces?'.. 
Compare our prices with any other unit on the 
hi-fi market, and you'll find you won't beat ROC 
unit prices. No matter where you live, London or 
Land's End ! 

Take a good look at all these super audio equip- 
ment bargains. They're all on demonstration at 
our Shop from 9 to 6 p.m. Monday to Saturday, 
late night Thursday until 7 p.m. But don't worry 
if you can't get there yourself. Our Mail Order 
service is at your disposal. With the same ex- 
clusive ROC equipment - and at the same 
supervalue-for-money prices! 
When you invest in ROC equipment, you're 
getting much more than an exclusive product. 
You're getting value for money that is literally 
unbeatable. ROC units are bought direct from 
the manufacturer, and ALL the savings ROC 
derive from this are passed onto you! 
At ROC Electronics, we take extra care to select 
only the best buys. We check 
everything before you do -- and 
it's fully guaranteed whether you 
buy at the shop or by Mail Order. 

ROC 
exclusive unit 

TOP VALUE TOP QUALITY 
ACCESSORIES THAT EVERY HI-FI ENTHUSIAST 

NEEDS TO COMPLETE HIS SYSTEM 
Every item shown here is the best of its kind within its price range. Buy them 
separately or at the same time as the other top -value audio products listed. 

14 

R.328 STEREO HEADPHONE 
.1;If you're starting in hi-fi, and 

you discover the need for a 

i pair of really good stereo head- 
phones. The R.328 is ideal, at a 

price you can afford. They have 

padded ear cushions, a 6 -foot card 
and jack plug. Frequency range 30-15,000 Hz. 
Impedance 8 ohms per channel. 
ROC PRICE f2 95 

EAGLE SE -30 STEREO 
HEADPHONE 
This model is for the more 
discriminating listener. For a 

start the frequency range ex- 

tends from 30 to 16.000 Hz. And you 
can adjust the volume of each earpiece inde- 
pendently. There's also a mono/stereo switch. 
For maximum comfort. the ear cushions are 
covered in soft leathers. ROC PRICE f705 

EAGLE SE -80 STUDIO 
STEREO HEADPHONE 
Here's the ultimate in head- 

phone design! Apart from 
its fantastic ability to repro- 

duce all the frequencies from 20 

to 20,000 1h, the SE -80 has 

eliminated the discomfort and strain 
associated with traditional headphone 
design. Eagle have designed and produced 
a pair of headphones which breaks with all 
previous concepts. You hear all the sounds 
crisp and clear. In fact, the reproduction is 
so, good, that it compares favourably with 
the most expensive hi-fi speaker systems. 
Separate slider volume control on each 
earpiece. Impedance: 8 ohm per channel. 
ROC PRICE (14.90 

TEC HR -007 HEAD - 

HERE'S A RANGE OF AUDIO SYSTEMS 
EXCLUSIVE ROC AMPLIFIERS AND TUNERS 

BUILT AROUND 

Iil , 

s 

ri I , 
r,, 

I,1,ü 

i 

Now run your eye over the prices, 
select the System 

, s 
'!ley e i@ ee 

nearest to your 
budget - and you've hit on the 
best value that your money can 

,,11 
i, 

I 

, 

UI buy! Supplied with all necessary NQ F 
leads and 

y- 

plugs, ready to use. 

-^ 

., 

OLSON 
Olson 

Garrard 
with 
plinth 
R.0884 

AM -357 SYSTEM 
AM -357 Stereo Amplifier. 

2025 Autochanger T C f g 

Stereo ceramic cartridge. 
and cover and a pair of ROC 

watt Speakers. 

OLSON 
AM 

Olson 
Garrard 

with 
plinth 
ROC 

Normal 
ROC 

_, 
y` 

I 

I; 41-\í--- 
REALISTIC REALISTIC 
Realistic 

Amplifier 
and 

Eagle 

Cartridge 
Normal 
ROC 

-- 
-372 SYSTEM 

AM -372 Stereo Amplifier, 
2025 T/C Autochanger 

Stereo ceramic cartridge, 
and cover and a pair of 

0.446 Speakers. 
Price 6818 

PRICE 65153 
- _ 

r7. ,fit rl 

' 

12-694 SYSTEM 12-694 SYSTEM 
12-694 Stereo Tuner 

with matching speakers 
Garrard SP25 Mk Ill with 

LC.07 Stereo Magnetic 
and plinth and cover. 

Price 6144.05 

PRICE 6124.500 

Normal Price f45.28 

REALISTIC SA -1008 SYSTEM 
Realistic SA -1008 Stereo Ampli- 
fier, Garrard 2025TC Auto- 
changer with Stereo ceramic 
cartridge, plinth and cover and a 

pair of ROC R.446 Speakers. 

ROC 

ry 

';Iiy 

!a 

PRICE 

,i 
636.70 

r 
1' I 

'-ma 
s `!- %> - - - 

Matching 
£23.25 
Normal 
ROC 

Olson 
Garrard 
with 
Cartridge, 
pair 
Matching 
639.95 
Normal 
ROC 

TM 
extra 
Price 

PRICE 

.. í 
`! 

1- 17c14...x 

AM -395 
SP25 

Eagle 

plinth 
of Eagle 

RA.310 
extra 
Price 

PRICE 

-100 Stereo Tuner 
if required. 
£63.98 
647.60 

- 

;...:J .ICI 

+u 

AM -395 SYSTEM 
Stereo Amplifier. 

Mk Ill Record Player 
LCO7 Stereo Magnetic 

and cover and a 

OL.67 Speakers. 
Stereo Tuner 

if required. 
£106.65 
02.60 

PALACE 
Palace 

Amplifier, 
changer 
ridge, 

of ROC 

Normal 
ROC 

REALISTIC 
Realistic 
Garrard 
Player 
Magnetic 
cover 
Speakers. 
ROC 

SYSTEM 
SSA -16 Stereo Tuner 

Garrard 2025 TIC auto- 
with stereo ceramic cart- 

plinth and cover and a pair 
0.446 Speakers. 
Price £84.98 

PRICE E0610 

- - a -'.I ._ 

// ! 
SSA 500 SYSTEM 

SA -500 Stereo Amplifier, 
SP25 Mk Ill Single Record 
with Eagle LC.07 Stereo 

Cartridge, plinth and 
and a pair of Crysler CE -5h 

Normal Price El 57.95 
PRICE E124E10 

l:l', 

ROC El 
ROC E1 

Player 
ROC R.088 
Normal 
ROC PRICE 

SYSTEM 
8 track Stereo 

complete with 
4 watt Speakers. 

Price £59.10 
[49 45 

Cartridge 
a pair 

11 IÍ ¡J' 

of 

Return -of -post 
mail order service. 
Over E10 post free 
(UK only). Add 25p 
for n&otoorders 

under E10 
HP germs available 

for callers 

ROC ELECTRONICS LTD 
M.JORY. Esq.193 EDGWARE RD, LONDON, W21ET.01-723 6211 

CALLERS WELCOME AT THE SHOP 
9-6 MON TO SAT, 

LATE NIGHT THURSDAY 7 PM 

Buy it with your 

'WATTS stylus pressure: 2-4 grams. Compliance RECORD CLEANERS 9. 10-6 /dyne ROC PRICE [4 75 The original Oust Bug'! 
Automatic Record Cleaner' 
keeps your records clean as 

hey play. 61.20 Watts Disc Preener. Keeps 
new records like new - 
for perfect record repro- 
duction. 35p 

R.307 TRANSISTOR- 
IZED STEREO 
PRE -AMPLIFIER 
Now your amplifier 
that could only reproduce 
ceramic or crystal pick-up cartridges n 

accept signals frommoving-magnet cart- 
ridges! The R.307 stepsup signals from 
between 5 20mV to 200-800 mV. Input 
5.20mß. Equalisation: RIAA Output: 
200-800mV flat. Frequency range. 20- 
22.000 Hz Dimensions 3, 16 2ñ". 
Supply 240 VAC ROC PRICE [4.92 

PHONE RADIO 
When you want to listen to 
the radio all by yourself. 
Then this will solve the 
problem. Separate volume 
and tuning controls with 

easy -to -use knobs. Frequency range is 
535 to 1605 kHz medium wave band. 
Maximum output is 300 mW. 
Normal Price C945 ROC PRICEE7.63 

THORENS TD150ABIII 
Transcription Turntable. 
Complete with pick up arm. 

plinth and cover, f52 31 

R.186 STEREO HEAD- 

PHONE JUNCTION BOX 
If you want easy, fingertip control 

of headphones and loudspeakers, here's the ideal 
solution to the problem. All you do is connect 
it to your speakers and amplifier, plug in your 
headphones -and you're ready to take aver! At the 
flick of a slide switch, you can have headphones 
alone. or speakers alone, or bath together. 
Input: suitable for use with amplifiers rated 
up to 20 waits.! Size: 244" - 3slz"> 1 ". 

ROC PRICE E150 

R.151 STEREO 
CAR SPEAKERS 

Smarr black, tough, plastic cases, each 
containing a high flux 110mm diameter speaker 
unit. Just what you need to go with the CS.f 
Cartridge Player or any other car stereo system. 
Fitted with over three yards of connecting 
cable. Dimensions: 64"a 5[[ 3h".Imped- 
ance: 8 ohms per speaker. Rating ' 5 watts max 
per speaker. ROC PRICE [312 

EAGLE R.152 STEREO CAR 

i 

8 -TRACK 
SPEAKERSCAR i1 

pp 

STEREOThese 
sloping front 

PLAYER. CO 
speakers match the CS.B Cartridge Player or any 
other car stereo system. Fitted with high Ilux 

Drive to the sound of music - with 110mm diameter speaker unit, and over three 
this fabulous 8 -Track Cartridge Player. yards of connecting cable. Dimensions: 6j-rx 
It gives you superb tone and power to 644"x 31". impedance: 8 ohms per speaker. fill the car with stereo sound. Ideal for Rating: 5 watts max. per speaker. 
use with R.151 or 8.152 speakers.Com- ROC PRICE 64 96 
plete with au mounting accessories. 

EAGLE IC.05 STEREO For negative earth electrical systems 
MAGNETIC CARTRIDGE only. Output: 2.5 watts per channel.For 

fabulous oduc Frequency range: 70-10,000 Hz. Wow 
Yon at a nere lowarprice and flutter less than 0.3%. Tape you'll find it hard to beat. speed: 3.5 cm/sec. Channel selector: 
0 mil die and stles. our. 

r automatic with manual ov ride m 

Mounting 
dimensions. 5j1"x 5;"x 30-. óm0 p 

30-18.000 H 

Cho 

Channel bale 

aF ncy ra5de. 
21-}". ROC PRICE [2720ton 1 SdB 

Channel separation: 20dB Recommended 

15 FOOT STEREO HEADPHONE 
EXTENSION CORD 0.362 

Fitted with heavy duty 
3 -circuit stereo plug at 

one end and a matching stereo socket at 
the other. ROC PRICE E1.30 

STEREO HEADPHONE "Y" ADAPTOR 
R.361 Enables you to use two sets of 
stereo headphones from a single socket 
Fitted with male plug and two female 
sockets. ROC PRICE [1.30 

EAGLE LC.07 STEREO 
MOVING -MAGNET 
CARTRIDGE 
Here's your opportunity 
to own a transcription cartridge 
for the price of a ceramic! Is specially de. 
signed to match top quality tone arms, and 
to get the very best from your hi di amplifier. 
0,7 mil diamond stylus Output: 7mV per 
channel Frequency range. 20-21,000 Hz, 
Channel balance: - IdB. Channel separa 
ton. 28d0. Compliance: 12 0-6 cm/dyne. 

ROC PRICE [R-37 

R.068 
MATCHED 
STEREO 
LOUD- 
SPEAKERS 
Here's al 

value in 
stereo speakers! Each unit comes 

camel te with 10 pot lead and phono plug. 
and look really smart. Power handling per 
speak r: 4 wa is rms. 8 watts peak. 
Frequency range: 40-16.000 Hz. Flux 
density: 8,500 gauss. Impedance: 8 ohms. 
Dimensions: 9' high. 51" wide, 41" deep. 
Finish: oiled walnut. 
ROC PRICEf950 pair 

EAGLE DL.67 HIGH COMPLIANCE 3- WAY TEAK SPEAKER SYSTEM 
From a rich, deep, 35 Hz bass to above the limit of human 
hearing - this fantastic response comes from such a small size 

only 10"*6"n 65"! The OL.67 is the end product of several years effort 
into the problems of full frequency response from small cabinets. The 01.67 
has a dual cone high compliance bass mid range unit, and a horn tweeter. The speaker 
has a variable brilliance control to suit individual rooms - a feature normally only found 
on very expensive speaker systems. Power handling capacity: 10 watts rms, 20 watts 
peak. Frequency range: 35-20,000 Hz. Flux density: 11.000 gauss. Impedance: 8 ohms. 
Dimensions: 113" high w 8"wide < 63" deep. Finish: oiled teak. ROC PRICE [1880 each 
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NEW Sin. SPEAKERS 15 ohms 75p. P. A P. 10P, 

BELLING LEE INSULATED TERMINALS. Red or 
Black, 6 amp. max. 10p pair, pp 25p 

BERCOSTAT WIREWOUND RHEOSTAT. 50 volt, 
8000 25 watts, 2' dia. OSD. PP 75p. 

FINNED ALUMINIUM HEATSINK 9' x 11', Ready 
Drilled. 20D, pp 5p 

SMITHS CIRCULAR TAPE POSITION INDICATORS 
Rentable, 50p, pp 5p. 

O.N.C. 6 AMP 840 VOLT A.C. CIRCUIT BREAKER. 
75p, PP lOp. 

SUB MIN CROC CLIPS. Red or Black, insulated 4p. 
Min. quantity, 6 pp. 3p. 
GARRARD MAG TAPE DECKS: l5lpe, 50v solenoid 
operated brakes etc., Malos voltage motors £7.60 
each, pp £1.23. 
41' PLANNAIR FANS. Complete, capacitor, ex - 
equip. 2,800 r.p.m. 23.50, pp 40p. 

ELECTRIC MOTORS, HOOVER OR CROMPTON 
PARKINSON. 250v. Single Phase A.C. 

} h.p. 1,440 r.p.m. 28.76 pp 21.00 
} h.p. 1,426 r.p.m. or 2,80 r.p.m. 26.75 

pp 21.26 
} h.p. 1,117 r.p.m. £2.25 pp 75P 

AUDIO CONNECTORS 
3 pin Din Plug .. .. .. .. 18p each 
6 pin Din Plug A type, B type .. 181) 

2 pin Din Speaker Plug/socket .. 10p 
3 pin Din Line Socket 
3.5mm Jack Plug Screened .. .. 10p 

Standard Jack Plug .. .. .. 10p 

Screened Standard Jack Plugs .. 159 

Stereo Jack Plug .. .. 139 

Screened Stereo Jack Plug .. 18p ,. 

Phono Plugs: Red or Black 8p each. 
pp on above items Op. 

B.B.R. MINI AUTO -CHANGER. 
Mono Cartridge 54.75 pp 30p. 

MAINS NEONS. 
Red or Green. Size: r x 15' 15p, pp 3p. 

LEVER ACTION P.0.1000 TYPE SWITCHES. 
Lock 4 -pole changeover 15p, pp 3p. (ex -equip.) 
Lock 8 Pole Changeover 10p pp 3p. (ex -equip.) 
AUDIO LEADS 
Screened Phono Leads 48' long, 15p 

8.6 mm JACK/3 Smm JACK 7' 6' long 40p 

5 -Pin Din A Type, 6 -PIN A TYPE. Approx 5' long 
70D. pp above items 5p. 

PIEZO DYNAMIC MICROPHONE 
50k fl 21,0 pp 8p. 
BULLARD SCREW TERMINAL CAPACITORS. 
4,500 of 04v. 7100 of 40v. 50p each pp 10p. 

BELLING LEE 1.5 amp in -line rubber covered 
interference suppressor 25p pp 8p. 

RUBBER 8 PIN 5 AMP NON REVERSIBLE CABLE 
CONNECTORS SOp PP 5p. 

FIBRE GLASS TAPE 3' wide 50 yd. roll. 50D 
pp 15P. 
SOLENOIDS 18 VOLT PULL ACTION 
2'x1' x }' 40p pp 8p. 

STC SEALED RELAYS DOUBLE POLE 
CHANGEOVER 
48v 2500 Eºequip. 159 pp 5p. 

SIEMENS MINIATURE RELAY. Double pole 
changeover dust cover/base 48v 2500 50p pp 5p new. 

ITC MINIATURE RELAY 280 i? Perspex Cover 
6-15v new, 35D pp 51, 
GARDNER'S POTTED TRANSFORMER 0-250v 
Input: 18v 50m/n 50v 150 m/a, 8v 250 m/a Output. 
Size 3' x 21' X 25', 210, pp 20p. Ex equip tested. 

TELESCOPIC AERIALS 
Chromed 7' closed 28' extended 8 section ball 
jointed base 28p Pp 8p new. 

MOLLARD 4 DM 160 INDICATORS in plastie 
holder/Dover ex -equip. Size approx. 1}'X11' x4' 
829 pp Op. 

PRINTED CIRCUIT BOARD/19 ACY 19's 10 0A200 
Diodes: 1 reed relay: 1 AZ 229 zenner me. capacitor/ 
resistors. Power supply 22v 250 m/A DC. Output 
240v. AC 61 pp 20p ex -equip. 

TOGGLE SWITCHES. Single pole Double Throw 
ex -equip. new condition. 609 doz. pp 13p. 

PAINTON PLUG SOCKETS Type 159 series working 
voltage 3150v AC/DC current max. 3 amp AC/DC 
7 pin plug & socket 50p pp Op. 15 pin plug A socket 
11 DP Op. 31 WAY PLUG A SOCKET. 51.60. 
PP Op 

CASH WITH ORDER PLEASE 

FIELD 
ELECTRIC 
LIMITED 
3 Shenley Road, 
Borehamwood, Herts. 

IAdjacent Elstree Mainline Station 
Tel: 01-953 6009. 

BETTER GET 'SET' 
FREQUENCY METER 
125 KHz-20 MHz. Complete 
with valves, crystal and charts. 
ONLY £1950. Carr. £1.50. 
No. 22 TM/RC. 2-8 Mc/s. Com- 
plete with 12V. D.C. P.B.U. head- 
phones, mike and all cables £2$ 50. 
Carr. £2.50. 

CRYSTAL CALIBRATOR 
No. 10 Crystal controlled hetero- 

dyne wave -meter covering 50KHz-10 MHz (Harmonics 
up to 30 MHz). Power required 300V. D.C. 15mA. 12V. 
0.3A D.C. Test equipment for 62TM/RC. SPECIAL 
OFFER £2.50. P. & p. 50p. 
FEW ONLY -No. 62 TM/RC 1.6-10 MHz 217.50. 
Can. £2. ,ti B.209 MK H COMMUNICATION .- ̂ F RECEIVERS. 11 valve. Covers 1-20 

',W..2241) 
' S°é) Mc/e. 4 bands. AM/FM. CW. HFO. 
' l;esid 13V DC. Internal Power Supply. 

ßz'ù; An New. Tested. 618.60. Carr. £1.50. 

MA a NI 80IA SIGNAL GENERATOR 
10-310 MHz. In original transit nee. 645. Can. £2.60 

AERIAL MAST 
EQUIPMENT 

20' TELESCOPIC MASTS 
6875. Carr. £1. 
5' 2' Extension Sections to 
fit bottom of above mast to 
increase height. £1.25 each 
(any number supplied). 
85' MAST (7-5' 2' inter- 
locking sections) with base 
plate and 12 nylon guys with 
semi -auto teneioner. 
619.60. Carr. £1.50. 
70' MAST. Ditto.16 guys, block 
and tackle.£37.60. Can. £2.50. 

AE IAL RODS 3ft. Screw -in l'dia:etctioo ('Brand 
New, green finish. Suitable for many other Ines. 10 for 12. 
Carr. 50p. 25 for 65. Carr. Paid. 
R.F. ANTENNA TUNER (A.T.U.) 

Cylinder design 10' z 45'. Pre- 
cision calibrated scale. Suitable 
for tuning most aerials for 
increased signal strength. A muet 
for serious operators for RC or 
TM. Full instructions. 
ONLY 61.75. P. 5 p. 25p. 

R.F. AN NNA TUNER (A.T.U.) OPEN 
TYPE Mounted on ceramic former and feet. "Roller 

Coaster" design 16 G silver or 
silver plated wheel traversing 
on wire on ceramic former. Will 
handle considerable R.F. 
In original packing. As need 
with No. 53 Transmitter. 
ONLY £260. P. & P. 00p. 

No. 19 SET TRANSMITTER 
RECEIVER Rebuilt. Complete station 
with POU, Cables, Mic, Aerial, etc. 
£2250. Carr. £3. 

r No. 19 SET S00uA METERS 
Scaled 0-800 and 0-15V. Brand new, 
boxed 6126 Post Paid. (Quantity 
prices on request.) 

R.F. AMPLIFIER. To increase 
output of No. 19 Set. 
ONLY £8.75. Carr. £136. 
Instruction Book for RF Amp. 

.a- -lit. 875D Post Paid. 

o. 19 SPARES 
IN STOCK 
Complete instruction book 
with circuits for No. 19 
Equipment. 875p Poet Paid. 

HEAVY DUTY 
BATTERIES 
New in metal cases with 
carrying handles. 
8V. 100/125A11. 15' x 11' x 7' 4560. Carr. £Iß6. 
0V. 170AH. 155'x13'x7' 6660. Carr. £1.25. 
LIQUID PRISMATIC 
COMPASSES 
2' diameter £760, P. & P. 25p 
FAMOUS TELE 'F' 
FIELD TELEPHONES 
Suitable for Farms, Building 
Sites etc. Communication up 
to 5 miles or more. Rugged 
construction, will last a lifetime. 
ONLY 6486 PAIR. Carr. £1.25 
(Twin telephone wire for above available -ask for price.) 
Mon, other Ex -(foot. Hamlets Equipment flame in stock. 
Receivers etc. in argon quantities too numerous to 'Mai«. 
Enquiries invited. LIST 26p Post Paid. (Refandsòte 
against parches«. over £3.) 
C.W.O. Carriage charges apply to Mainland only. 
Minimum Export Order £60. 

Surplus ElectronicTrading 
DRIVERS END LANE, CODICO E, 

HITCHIN, HERTS, SG4 8TP 
Hours of business: 8-5 Mon. -Fri., 8-12 Sat. 

Telephone: Codicote 242 for appointment 

BARGAIN PARCELS 141b at 81.45 plue 325p p.p.; 281b at 
£2.76 plue 62}p p.p.; 681b at 8460 plus £1'86 P.P. Contain 
pots, Res, Valvee, Diodes, Tagboarde, Chassis, Valve - 
holders, etc. Good value nave £££s. Lucky Dip Service. 

FANTASTIC BARGAIN. New 6 inch tubes. E450 4/B/16 
4VH, medium Persistence, green. Ideal scope tube. List 
price £5. Our price £1.40 carriage paid. 

500 it AMP METERS. Approx. 15' on panel with plug 
and switch ex new equip. 76p p. & p. paid. 

NEW HEAVY COAX CABLE dia. l' 70 ohms approx. 
60ft. lengths £1.40, p. & p. 30p. 100 ft. lengths £2.70, 
p. 4 p. 50p. 

VHF AERIAL TUNING UNITS consisting of the following: 
1-15' 600 micro/ampmeter. 1 small 2 -gang 75 PF 
capacitor. 1 various large wattage resistors for dummy 
load. Pair gears B.N.C. type socket,. Will tune 10 mew 
with 25/30 watts R.F. Input. Size only O#' x 45' X 6' 
Sealed. PFlce 1.875 DP 95p 

CRYSTALS AS NEW: He 6u, 6,346; 6,030; 5,005; 4,946; 
4,875; 4,840; 4,795; 4,580; 4,880; 4,520; 4,610; 2,300; 
2,296 Kale. 50p each plus 81, P.P. 

SCOOP PURCHASE OF BRAND NEW CARBON RESIS- 
TORS. 10% tolerance } & } watt. Preferred values in 

É 0, 600 at £8160ackets 

of 10. Our . Our srice election. per .p. 8p per 100 ander 

200, 
ß 85y 

per extra 100. 

TRIMMER BARGAINS. These are 10PF sob -min. str- 
ewed trimmers on board with min. wire ended Xtal. 
Brand new. No details; Contente 12 trimmers, tome 
ceramic caps. Xtal frequency 3RD overtone 249 me/s- 
250 Mc/s, 266 Me/e. No choice. 

Trimmers without Xtal-60p per doz. plue 175p p.p. 
Trimmers with Xtal-76p per doz. plus 171p p.p. 

ANY HEIGHT AERIAL TUBULAR SECTIONS }' die 
z 3 ft. long. Brase screw in ends, copper coated and 
painted. Good condition. 20p, p. & p. 5p Each. Mimimum 
order 10. 

BRAND NEW HARTLEY OSCILLOSCOPES CT316 in 
original packing. Band width up to 5 Mo/e. Mains supply. 
Price 840. p. & p £1-SOp. 

AERIALS NEW CONDITION. Whip type 4f t. 859, 11ft 
75p. 14ft. 8749. Used condition 4ft 80v. 14ft. 75p. Al 
collapsible type. P. & p. 41t. 10p, rest at 175p. New 
bases on adjustable clamp for above 68íp P. & p. 25p1 
hew matching unit coax connection for above 80p p. p. 5p, 

Huge release of valves for the 82 set TX/RX, in original 
rubber packing consisting of QV04/7 x 81M, ARP12 sto 
10 valves in all at the bargain price as seen 

875p plus 175P Dp 

R209. Set of valves (Will. P.P. 25p. 

NEW AERIAL WIRE ON BOARDS 7/22 UNCOVERED 
75ft. 40D, 90ft. 471p. 100ft. 58p, P. & P. 20p. 

MUIRHEAD DECADE A.F. SIGNAL GENERATOR. 
This precision instrument can be used: 
1. To Measure Gain up to 50 dbs. 
2. To Measure Loss up to 46 dbs. 
3. To compare Power levels (A.P.). 
4. As an Audio Frequency Generator covering 100 Hs 

to 41 kHz. With a dial setting accuracy of f 0.8 Hs. 
Output :-1 M/W into 800 SL. Complete with mains 

power unit. Tested. Good Condition. £18, p & P. 76p. 

AERIAL MAST POLES approx. Oft high 2' dia. Inter- 
locking ends. Minimum order three. New condition. 
61 each seetio,. Carriage 35p each section. 

5' 75 ohms Coax in 50ít colla with BNC pings good 
condition. price £1 + 30p. D.D. 

NEW BOXED AMP METERS 15' 20.0.20 de. 665, 
P. A P. Op. 

AS NEW UNUSED REJECTOR UNITS for rejecting 
unwanted signals. Four ranges 1-2-10 Mc/e. £1.50 
p. & p. 20p each. 

AS NEW UNUSED AERIAL AVRIOMETER. Cylinder 
design 10' x 45', suitable for tuning most aerials for 
signal strength. £1.60 p. & P. 25P. 

NEW HEADPHONES AND MIKE RUBBER muff type 
low impedance 97}p p. & p. 171p. Also DLR number 5, 
low impedance used condition 625D D. & P. 175p. 

TF1449 SIGNAL GENERATORS. Good condition 618 
p. & p. £1.50 

C.W.O. CARRIAGE CHARGES MAINLAND ONLY 

WOULD CUSTOMERS PLEASE ENSURE THAT ALL 
ORDERS ARE PRINTED IN BLOCK CAPITALS AND 
INCLUDE YOUR ADDRESS. 

A. H. THACKER, 
Radio Dept., 

HIGH STREET. CHESLYN HAY. 
Nr. Walsall. Staffs. 
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Practical Wireless Classified Advertisements 
Miscellaneous 

12 VOLT 

FLUORESCENT LIGHTS 

Beat Power Cuts, 12 ins 8 watt Tube, Ideal 
for Caravan, Tent, Emergency Lighting etc, 
Fully Transistorised, Low Battery Drain, 
With ONJOFF Switch and 12v Socket to 
Run other Lights or 12V Equipment. 

Unbeatable at £3.30 post paid 
or in kit form 1`2.90 

SALOP ELECTRONICSr Callers welcome 
23 Wylie Cop 
Shrewsbury, Shropshire S.A.E. for lists 

IL Send SAE fol- details of voltage - 
controlled modules for synthe- 
siser construction to D.E.W. 

td., 254 Ringwood Road, Fern- 
down, Dorset. 

SYNTHESISER 

MODULES 

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 tree leaflet and further 
details to C. & S.. 20 Maude Street. 
Darlington, Durham. Send Zip stamp. 

TAPE HEADS 
PICK-UP 

CARTRIDGES 
SERVICE MANUALS for Pre 1958 
H.M.V. and E.M.I. MODELS. 
Radio and Record Player Manuals 
25p each. Television Manuals 
37,2p each. Send C.W.O. stating 
model required. 
Send stamp for comprehensive 
lists of transformers, condensers, 
resistors, cartridges and tape 
heads. 

R.D.I. LTD., 
Chilton Works, Garden Road, 

Richmond, Surrey. 

ELECTRONIC MUSIC 
Build your own units or even a 
complete sound machine from our 
circuit assemblies. These include 
I -C Ring Modulator, Phasing amps, 
White Sound effects, auto Waa- 
Waa, an amazing V -C oscillator, 
and many others. Send 10p for 

catalogue; mail-order only. 
Taylor Electronic Music Devices 

Greyfriars House, Chester 

BUILD IT in a DEWBOX quality 
cabinet. 2ín x 2121n x any length. 
D. 3.W. Ltd., Ringwood Road, FERN- 
DOWN, Dorset. S.A.E. for leaflet. Write 
now-Right now. 

Classified advertisements 9p per 
word (minimum 12 words). Semi - 
display setting £6.50 per single 
column inch. Advertisements must 
be prepaid and addressed to Clas- 
sified Advertisement Manager, 
PRACTICAL WIRELESS, IPC 
Magazines Ltd., Fleetway House, 
Farringdon Street, London EC4A 
4AD. All cheques, postal orders, 
etc., to be made payable to PRAC- 
TICAL WIRELESS and crossed 
"Lloyds Bank Ltd." 

NO NEED TO WORRY ABOUT 
A TRANSMITTING LICENCE 

because this GPO approved transmitter/receiver 
kit does not use R.F. and you can get one easily. 
Your transmissions will be virtually SECRET since 
they won't be heard by conventional means. 
Actually it's TWO KITS IN ONE because you get all 
the printed -circuit boards and components for both 
the transmitter AND receiver. You're going to find 
this project REALLY FUN -TO -BUILD with the 
EASY -TO -FOLLOW instructions. An extremely 
flexible design with quite an AMAZING RANGE -- 
has obvious applications for SCHOOL PROJECTS, 
LANGUAGE LABORATORIES, SCOUT CAMPS, 
etc. 

GET YOURS ! SEND 55.50 NOW 
'(S.A.E. for details)' 

TO: 'BOFFIN PROJECTS' 
DEPT. KW2010 
4 CUNLIFFE ROAD 
STONELEIGH, EWELL, SURREY 

-TOP TRANSISTORS - 
Brand New and Individually Tested Tran- 
sistors supplied unmarked, but packed 
separately for identification and guaranteed 
to be within their correct specification or 
money refunded. All at 9p. each or 

Any 25 transistors for only LI.90 
ACY22 BFY5I 0072 2N3702 
BC108 BFY52 OC202 2N3703 
BC109 BSY27 ZTX300 2N3705 
BCI68 0C45 2N706 2N3706 
BC169 0071 2N2926 2N3708 

Money back guarantee, P. & P. 10p. 

J. M. KING (C) 
17 Buckridge, Portpool Lane, London, E.C.1 

"WORLD RADIO TV HANDBOOK," 
£2.80; Fortnightly bulletin from Den- 
mark (SAE sample), £2.55; "SWL 
Address Book," Stations' QSL Policy, 
£1.37. "Confidential Frequency List," 
published shortly, thousands of pri- 
vate stations, £1.55. "How to Listen to 
the World," £1.35. IRC/3p for price 
list (Mail only). Under £2, carriage 
10p. E & 0E. McGarva, Chambers 
Street Union, Edinburgh 1. 

NIP -E 

Build is in I reemplifier simple module 
o) for the plinth unit on Type 2A4noror4AS(stereol 

I1IPPIBOARñ r 
also PW.CAR WINDSCREEN WIPER DELAY UNITontA 
Wiring connections also provided with Nippibord 
SEE OUR OTHER ADVERT IN CLASSIFIED PAGE 

NIP ELECTRONICS ValtraN5 

ALUMINIUM SHEET. Cut sizes 20 doz 
33p square foot and min. charge. CWO. 
Postage 15p per order. OPEN SATUR- 
DAY. Berkshire Metals. 10-12 Armour 
Road, Tilehurst, Reading. 

i 

JOHN SAYS... 
RING MODULATOR by Dewtron is 
professional, transformerless, 5 -transistor, 
has adjustable Fl)F2 rejection. Module L7. 
Unit La -90. WAA-WAA Pedal kit of all 
parts, incl. all mechanics & inscr. Only 
£2.95. AUTO RHYTHM from Dewtron 
modules. Simple unit for waltz, foxtrot 
etc. costs under 520 in modules. SYNTHE- 
SISER MODULES and other miracles. 
Send 15p for illust. list. 
D.E.W. Ltd., 254 Ringwood Road, 
Ferndown, Dorset. 

RECORD TV SOUND using our loud- 
speaker isolating transformer. Pro- 
vides safe connection to recorder. In- 
structions included. £1 post free. 
CROWBOROUGH ELECTRONICS 
(P.W.I, Eridge Road, Crowborough, 
Sussex. 

Tape Recorders 

ROBIN HOOD 
(NOTTM) LTD. 

Special Olier-Post Free. First Class British Made 
Non -stretch Mylar Tapes 

5}Ins. } x 9001t. 55p 
5}Ins. 1" z 1200ft. fop 
lins. é" x 1200ft. 50p 
'lins. }"x 1803f. 85p 

10% discount on orders over £5 
23 Wadham Road, Woodthorpe, Nottingham 

Aerials 

BAINES for HIGH FREQUENCY AERIALS 

Postage paid on all aerials Inland 
NULTIBEABS UHF 
MBM 10 £1.90. MBM 18 £2.65. MBM 3043.611. 
MBM 38 43.10. MBM 46 45.50. 2MBM 46 41.2 50. 
4MBM 46 £28.50. Log Perodie £4.50. 
VHF AERIALS 
BBC Dipole £1.75. H £2.50. IIBCPTA Dipole and :, 

£2.70. ITA 5- Element £2.00. ITA 8 Element 03.70. 
FM H £2.00. 
ACCESSORIES: SAE for lull List. 
Pre -amps: Masthead mains 46.00. Coioarhuoster £3.85. 
Co -Ax. 5p and 9p. UHF Diplexers 65p. 
Please state channels on all orders. 
R. BABIES, 11 Dale Cres., Payton Chesterfield 842 SOR 

AERIALS 
UHF Se £ 1.90, 14e £ 2.25. 18e £ 3.25. 

22e £3.75. 
BBC Dipole £1.75, H £2.40, X £2.15. 

ITA 5e £1.95, 8e £2.70. Ile £3.30, 13e £4.05. 
Combined 1+5 £2.70, H+5 £4.10, X+5 £4.50. 

FM dipole £1.13, 2e1 £2. 3e £3.75. 
Stereo £6. 

Battery powered. Mains models £2 extra. 
Boosters, FM £4.35, UHF £3.75, VHF £3.75 

Low loss coax 6p/yd, plugs 8p. 
SAE enquiries. Full catalogue 10p refundable. 
RAKER, BONTNEWYDD, CARDS. SY23 4.111 

Direct from the 
Manufacturers 

ii125 
14 Element 18 Element 
£1.50 £7.75 

U.H.E AERIALS i 
lOElement AVE J_ 

N 

APEX AERIALS (P.W 
AL BAN WORKS MASSSI J(JHNSIUNE KFhf KtWS111K1 

Ladders 
LADDERS. Timber 20ft, £7.80; 29ft, 
£11.20. Carr. 80p. Brochure (Dept. 
WLS), Home Sales, Baldwin Road, 
Stourport, Worcs. Callers Welcome. 
Phone 02-993 5222. Ansafone installed. 
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Books and Publications 

PICTURE BOOK WAY OF LEARNING 
BASIC ELECTRICITY 5 Vols. £4.50 post paid. BASIC ELECTRONICS 6 Vols. £5.40 post paid. 

OVER 1,000,000 PARTS ALREADY SOLD 
Available on our 100% Guarantee Money Back if not completely satisfied. 

Illustrated Prospectus Free on request. 
SELRAY BOOK COMPANY, 60, Hayes Hill, Bromley BR2 7HP 

Educational 

TRAIN FOR SUCCESS 
WITH ICS 

Study at home for a progres- 
sive post in Radio, TV & 
Electronics. Expert tuition for 
C & G (Telecoms Techn's Cert 
and Radio Amateurs') RTEB, 
etc. Many non -exam courses 
including Colour TV Servic- 
ing, Numerical Control and 
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 RD., LONDON, SW8 4U1 

GO TO SEA as a Radio Officer. Write: 
Principal, Nautical College, Broad - 
water, Fleetwood FY7 8JZ. 

CIE, ANISE, City & Guilds, etc. 
Thousands of exam successes. Postal 
Courses in all branches of Engineer- 
ing. Prospectus FREE. State subject 
of interest: BIET (Dept H.8), Alder- 
maston Court, Reading RG7 4PF. 
Accredited by CACC. 

RADIO, TV, RTEB CERTS., City and 
Guilds, Computers, Radio Amateurs 
Cert., Practical Electronics (with kit). 
Thousands of successes. Details of 
home study courses and illustrated 
book FREE: BIET (Dept. 11.7), Alder- 
maston Court, Reading RG7 4PF. 
Accredited by CACC. 

MEN! 
£50 p. w. 

can be yours 
Now for the first time anybody (no 
special qualifications are needed) 
can train outside the computer ind- 
ustry for an exciting career as a 
computer operator in only 4 weeks- 
and can earn £2,000+ + p.a. 
JOBS GALORE! 144,000 new 
operators will be needed over the 
next 5 years alone! Write, without 
obligation for FREE details or 
telephone TODAY. 

London Computer Operators 
Traini Centre 

E88, Oxford House, 9/15, 
Oxford Street, London W-1. 

Telephone: 01-734 2874 
127 The Piazza, Dept. E88. 

Piccadilly Plaza, Manchester 1, 
Telephone: 061 236 2935 

Situations Vacant 

RADIO 
OPERATORS 
DO YOU HAVE PMG I, PMG II, MPT 
2 YEARS OPERATING EXPERIENCE ? 

Possession of one of these qualifies you for con- 
sideratlon for a Radio Operator post with the 
Composite Signals Organisation. 

On satisfactory completion of a 
7 -month specialist training course, 
successful applicants are paid on 
scale rising to 02200 pa; 
commencing salary according to 
age -25 years and over f1548 pa. 
During training salary also by age, 
25 and over (1152 pa with free 
accommodation. 
The future holds good 
opportunities for established (i.e. 
pensionable) status, service 
overseas and promotion. 
Training courses commence every 
January, April and September. 
Earliest possible application 
advised. 
Applications only from British - 
born UK residents up to 35 years 
of age (40 years if exceptionally 
well qualified) will be considered. 
Full details from: 
RECRUITMENT OFFICER, 
GOVERNMENT COMMUNICATIONS 
HEADQUARTERS, 
Room A/1105, Oakley Priors Road, 
CHELTENHAM, Glos. GL52 SAJ 
(Telephone: Cheltenham 21491, Ext. 2270) 

Wanted 
WE BUY New Valves, Transistors and 
clean new components, large or small 
quantities, all details, quotation by 
return. WALTON'S. 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 POSSIBLE cash prices for 
Akai, B. & O., Brenell, Ferrograph 
Revox, Sanyo, Sony, Tandberg, Uher, 
Vortexion, etc. 9.30-5.00. 01-242 7401. 
CASH PAID for New Valves. Payment 
by return. WILLOW VALE, ELEC- 
TRONICS, 4 The Broadway, Hanwell, 
London, W.7. 01-567/5400-2971. 
URGENTLY REQUIRED, Valves 
SG220SW D21OSW VS24K HL2K. 
Litherland, G8CFB, 11 Birch Grove, 
Chippenham, Wiltshire. 

For Sale 

BACK NUMBERS of PW, Radio Com- 
munications, etc., 7p each. SAE list. 
123 Harestone Hill, Caterham, Surrey. 
Caterham 43498. 

YOKAW 
SELF- SWUM -- 
ad the air drying CHEMINER 

Non/t OR BLACK WRINKLE 

(CRACKLE)Finishes 
Yukan Aerosol spnykit contaIns 453x 
quaky durable easy .neon( spray. No stove baking 
required. Hammers available In grey, blue, 

Moaern coM1 or 9W nn ei 
at 55o at counter 

I el x 

oat n<mae: 

aanndwteb 
self -spray can. oöur39e.se- 

yy 

push-button 1 Also 
(33 elf- 

SPECIALsOFFÉIei5r ,r;',2roptional transferable Blue. y 

snap -on trigger handle( value xnylfor e6p , carriage 
dpi 

er (Motor car quality) also available.l .Please enclose cheque or 
crossed P.O. for total amount direct t 

ne 01 rukan A 
m m(Ae P 

easo 

Zln<CAramate 
Clear lacquer 

eallcs: Gre 

. .YU K A N 
7t0o7NsD 

0EDeG,WW2a 

R1aE 

NR 

Oa 
- 

e supply r Government Departments, Municipal 

bOrbsaon aWedcaLadp prnIou a 
Open an day samrd,y. Cloud Thursday afternoons. 

MORSE MADE EASY!! 
FACT NOT FICTION. If you start RIGHT you will be 
reading amateur and commercial Morse within a month 
(normal progress to be expected). 

tieing scientifically prepared 3 -speed records you 
automatically learn to recognise the code RHYTHM 
without translating. You can't help it, it's as easy as 
learning a tune. 18 W.P.M. in 4 weeks guaranteed. 

Complete Course 84.50 (Overseas E1.00 extra) details 
only, 4p stamp. 01-660 2896. 

GIESC (Box 19), 45 GREEN LANE, PUR.LEY, SURREY 

SEEN MY CAT? 5,000 items. Mechani- 
cal & Electrical Gear, and materials. 
S.A.E. K. R. WHISTON, Dept. PW, 
NEW MILLS, Stockport. 

FOR SALE: B40 Communications 
Receiver. Very good condition. Fitted 
e"S" Meter. £18 plus post & packing. 
Chapman, 11 Mossgiel Avenue, Troon, 
Ayrshire, KA1O 7DQ. 

P.W., 1942 to 1969; W. World, 1940 to 
1964; Rad. Con., 1949 to 1969; plus 
other old books and mags. Lists. 
Priest, 21 Levens Grove, Blackpool. 

Service Sheets 

SERVICE SHEETS (1925-1971) for Tele- 
visions, Radios, Transistors, Tape Re- 
corders, Record Players, etc., by return 
post, with free Fault -Finding Guide. 
Prices from 5p. Over 8,000 models 
available. Catalogue 13p. Please send 
S.A.E. with all orders/enquiries. Hamil- 
ton Radio, 54 London Road, Bexhill, 
Sussex. Telephone Bexhill 7097. 

SERVICE SHEETS. Radio, TV etc. 8,000 
models. List 10p. S.A.E. enquiries. 
TELRAY, 11 Maudland Bank, Preston. 

SERVICE SHEETS. 35p, plus stamped 
addressed envelope. Mail order only. 
Lesmar, 15 Conholt Road, Andover, 
Hants. 
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Service Sheets 3-+ LOOK --e 
"GALLEON" DOES IT AGAIN 

A.L.S. SERVICE SHEET SERVICE 
OUR STOCKS NOW COVER OVER 10,000 MAKES AND MODELS 

1972 TV list covering mono and colour -price 25p, plus SAE 
1972 Radio, Tape, Record Players, etc. List price 25p, plus SAE 

Service Sheets -price 25p. PO and LARGE SAE. Manuals for many makes 
Enquiries welcome but please -a SAE 

Always state make, model number and whether TV, radio, tape, etc. 
BARGAIN CORNER 

Bag of 100 12 watt Resistors (our selection) 25p. 
Bag of 50 1 watt Resistors (our selection) 25p. 
Metal box containing Heavy Duty 12V 2PCO Relay 0C35 (type) 
transistor and other components (originally fluid level control 
unit) price 50p. 

MAIL ORDER ONLY 

A.L.S. 
21e Dryden Chambers, 119 Oxford Street, London WIR 1PB 

4 SERVICE SHEETS MANUALS BOOKS 4 
ON AMPLIFIERS, FINDING AND FAULT- ETC. 
SERVICE 40p EACH. 1972ERVIC SHEET CATALOGUE. SEND S.A.E.SA.E. WITH ENQUIRIES 

NEW BOOKS 8 PUBLICATIONS PRICE + P. P. 

TRANSISTOR EQUIVALENTS & SUBSTITUTES HANDBOOK by B.B.Babani. 78 pages .. . . .. , £0.40 7p 
RADIO, T.V. VALVE & TUBE EQUIVALENTS HANDBOOK by B.B.Babani. 64 pages . . . .. ., £0.40 7p 
1972 MULLARD DATA BOOK. Data on Valves, Semiconductors & Equivalents . . . £0.30 7p 
HI-FI, PA & DISCOTHEQUE AMPLIFIER DESIGN HANDBOOK. (5 to 1,000 Watts). 112 pages. . . £0.75 lop 
AUDIO AMPLIFIERS by Dato Publications Ltd. 16 Amplifier Projects. 128 pages. . . .. . £0.55 
TRANSISTOR AUDIO & RADIO CIRCUITS by Mullard Ltd. 205 pages . .. . . . . . . . . £ 1.50 15p 
QUESTIONS & ANSWERS ON RADIO & TELEVISION by H.W. Hellyer. 128 pages . . . . .. . £0.60 lop 
BEGINNERS GUIDE TO RADIO by Gordon J. King.. 7th Edition. 204 pages. .. . . £1.00 10p 
BEGINNERS GUIDE TO ELECTRICITY by Clement Brown. Assoc.Brit.IRE. 185 pages . .. . £1.00 lOp 
BEGINNERS GUIDE TO ELECTRONICS by Terence L. Squires. AMIERE. 194 pages £1.00 10p 
BEGINNERS GUIDE TO TRANSISTORS by J.A. Reddihough. 160 pages . . . . . .. . . £1.00 10p 
BEGINNERS GUIDE TO HI-FI by J.R. Hey. ASERT. An Introduction to Hi-Fi Equipment. £0.35 7p 
RADIO CONTROL FOR MODELS by Data Publications Ltd. Circuits, Servo's Etc. 192 pages . £0.75 10p 
POWER ENGINEERING USING THYRISTORS. VOL. i. by Mullard Ltd. 228 pages .. £1.50 15p 

RADIO SERVICING by G.N. Patchett. Vol.4. Fault -Finding. 92 pages .. £0.70 10p 
FAULT LOCATION EXERCISES IN RADIO & T.V. SERVICING by K.J. Bohlmm. AM.Insr F. . . . £0.80 10p 
CONSUMER ELECTRONICS HANDBOOK by Mullard. Part 1. Semiconductor Devices. . . . . £1.50 30p 
CONSUMER ELECTRONICS HANDBOOK by Mallard. Part 2. Valves, Tubes & Components . £1.50 20p 
GOVERNMENT SURPLUS WIRELESS EQUIPMENT HANDBOOK.. Data on Trans/Receivers Etc . £2.85 20p 

Send S.A.E. for Free LISTS of Practical and Technical Books on Radio & Television now available to 

BELL'S TELEVISION SERVICS 
Albert Place, Harrogate, Yorks. Tel. 0423-86844 4 

LARGE SUPPLIER 
OF 

SERVICE SHEETS 
(T.V., RADIO, TAPE RECORDERS, 
RECORD PLAYERS, TRANSISTORS, 
STEREOGRAMS, RADIOGRAMS, 

CAR RADIOS) 
Only 40p each 

"PLEASE ENCLOSE LARGE S.A.E. 
WITH ALL ENQUIRIES & ORDERS" 
Otherwise cannot be attended to 

(Uncrossed P.O.'s please, original 
returned if service sheets not available.) 

C. CARAN NA 
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. 

Receivers and Components 
BRAND NEW COMPONENTS by 
return. Electrolytics 15 or 25V 1, 2, 5, 
10 mfds:3.5p; 25, 50-4p; 100-5p. Mylar 
Film 100V 001, 002, 005 01, 02-2p; 
04, 05-2.5p; 068, 1-3p. Mullard 
miniature Carbon Film resistors E.12 
series 13W 10-10MS1 8 for 5p. Insured 
postage 8p. The C.R. Supply Co., 127, 
Chesterfield Rd., Sheffield S8. 

Amplifiers 

TAPE AMPLIFIERS 
Made by Clarke & Smith, these 
sensitive amplifiers with vol. and 
tone controls use 2 x ECC83, EL84, 
EZ80, and give 2 watts into 7in x 
4in 3 ohm speaker. Contained in 
oak -faced cabinet with non-stan- 
dard deck using single a.c. motor. 
Only £3 +£1 carr. Complete with 
circuit diagram. List free. 

GREENWELD ELECTRONICS 
(PW1) 

24 Goodhart Way, West Wickham, 
Kent. 

Receivers and Components 

TRANSISTORS 2p EACH 
SPECIAL BULK PURCHASE 

New unmarked, assorted gain transistors. 
NPN-PNP similar to: BFY 50-53, BCY 30.33, 
BFX.88, 2N3702-3, 2N.3704-1 I, 2N.706. 
In packs of 50 (units of 10) state types required. 

PRICE El PER PACK 
CWO-add IOp P. & P. 

Special offer while stocks last 
DIODE IN914(lN4148)at 3p each 

BACON ELECTRONICS 
133 High St., HURSTPIERPOINT, Sussex 

TEL. 2554-5 

JUST TWO 
of our many bargains, S.A.E. lists at giveaway 
prices. 1 WATT 5 transistor Amplifiers, com- 
plementary output 3-25ohm. 9-12v supply. 
Measures 1}" x 21" approx. Only £1.25 each. 
ZENERS-3-12v 400mw types 5p each, Sep doz. 

Mall order only. P. á P. 10p. 

A. J. MANLEY, 13 Randlsbourne Gardens, 
Bromley Road, London S.E.6. 

"MAYFLOWER MK 2" SHORT- 
WAVE KIT. WHOLE WORLD AT 
YOUR FINGER TIPS. 5 WAVE 

BANDS 

As illustrated above, our all -wave 
band one valve easy to build kit. 
This kit contains the very best 
in components. Drilled chassis, 
Bandspread tuning, step-by-step 
instructions, plus a bonus: one 
medium plug-in coil and of 
course, money back if not satis- 

fied. 
£3.75 +15p P & P. Cheques and 

postal orders to: 
GALLEON TRADING CO., 

12 Burrs Way, Corringham, 
Stanford -le -Hope, Essex. 

IMPROVE THE SSB AND DX PERFORM- 
ANCE OF YOUR B40 OR 62B RECEIVER 
All components, hardware, and step -by step instructions included. Prices pos 
paid. PRODUCT DETECTOR KIT. Type A 
with AGC switch) for B40/A £2.85. Type 
B for B40B/C and 628 £2.50. VERNIER 
FINE-TUNING KIT. Includes handsome S/M 
dial for precise and easy tuning of SSB and 
weak DX. All models (except B40D) £2.10. 
S -METER KIT. Type A for B40 and B40A. With 1.7" meter £295. With 2" meter £3.20. 
S -METER KIT. Type B for B40B/C/D and 
62B. With 1.7" meter £3.75. With 2" meter 
£3.95. Duplicated NOTES/CCTS: B40A/B/C 
75p. 62B 75p. I specialise in surplus naval RX's. Send SAE for list of these and other items including B40D. B41, CR150. CR300. 
CAS, CAT, R209, R1392J. 

P. R. GOLLEDGE G3EDW 
Glen Tor, Torrington, Devon. 

Tel: 08-052 2411 

Mixed component parcel contains Toggle. 
Wafer, Slide, Switches, Plugs, Sockets, Electro- 
lytic Capacitors Valveholders, Tag Strips, Tran- 
sistors, Diodes, Potentiometers, Trimmers, etc. 
etc. 
Save yourself £s. 61b Nett weight £1 p. á p. 35p. 
Assorted Capacitors (no rubbish) Includes Silver, 
Mica Ceramic and Polystyrene types 100 for Wp. 
Assorted brand new Wire Wound Resistors 
includes some slider types 1-10 Watts many 
different Values 100 for £1 post free. 
Plessey Vibrators Type 1214 12volt 4 pin 75p 
post free. 
Electrolytic Capacitors 32µF 500 Volts 25p, 
100µF 500 Volts (Limited quantity) 35p. 

MAIL ORDER ONLY 

XEROZA RADIO 
1, EAST STREET, 

BISHOP'S TA WTON, DEVON. 

New Branded Guaranteed Top Quality 

MICROCIRCUITS & TRANSISTORS 
All complete with Data 

2N2926 -red and orange 6p; green 8p: 
BC109C 9p; 2N3055 48p; 741 36; 723 75p: 
BFY 50/51/52 10p; ME0412 19p; ME4101 10p: 
MP8111 33p; SOLDERCON I.C. Pin Sockets 
0.7p per pin. 

JEF ELECTRONICS (P.W.5) 
York House, 12 York Drive, Grappenhall. 
Warrington, WA4 2EJ. Mail Order Only. 
C.W.O. P & P 7p per order. Overseas 65p. 
Money back if not satisfied. Discounts begin 

at 10 off. List free on application. 

IRISH READERS now available 
Adastra, Trio, Sinclair, Eagle and 
Electronic Components through Mail 
Order or call at 9a Bridge Street, 
Waterford. 
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Receivers and Components 

SINCLAIR 3000 AMPLIFIER 
This is the king of the Sinclair range with a perform- 
ance which is matched by the products of only two 
or three other companies in the world and by none 
at less than twice the price. It is housed in a superbly 
finished black anodised aluminium case and incor- 
porates every feature ever likely to be required. 
Only °228.00. 

SINCLAIR IC -12 £2.45 
Sinclairs 6 Watt, 22 transistor IC amplifier and 
pre -amp is now available at our new low price, 
backed by the inclusive Sinclair guarantee and 
supplied complete with instructions and a free 
printed circuit board. We list below some of the 
accessories we stock for use with this unit. 
HITS OF PARTS FOR THE I012 
Includes all parts for the printed circuit and volume 
and tone controls needed to complete the mono 
version 11-20. Similar for stereo version with 
balance control n1280. 
POWER UNITS FOR THE IC12 
A set of components to construct a 30V, 0.5 Amp 
power supply °2850. Also suitable Sinclair PZ5 
fully constructed "2400. 

S-DECS AND T-DECS 
S-DeC, 2146. T-DeCs 22-30. µ-DeC A 2800. 
Carriers with sockets to mount 14 and 16 pin in 
line ICs on T.DeC and µ-DeC A 20.80. 

SINCLAIR PROJECT 60 
We offer a complete service with a wide range of 
accessories and very keen prices. Our large stocks 
of all items allow 95% of orders to be dispatched 
by return of post. 
Project 60 kit (See below) .. .. 4230 
Project 605 .. .. .. .. .. 12096 
Project 60 FM Tuner .. .. .. 419.50 
Stereo 60/2 7,30/PZ5 .. .. .. 418.75 
Stereo 60/2 Z30/PZ6 .. .. .. 418.86 
Stereo 60/2 Z50/PZ6 . .. .. e220ß5 
Transformer for PZ8 (42V 2Amps) .. 12.45 
Active Filter Unit . .. 1460 
PZ5 Power Unit, 30V unstabilized .. 04.00 
PZ6 Power Unit, 35V stabilized .. .. 4840 
PZ8 Power Unit, 45V stabilized . .. 1640 
Z30 Amplifier. 15W rms into 8 ohms .. 20.00 
250 Amplifier, 30W rms into 8 ohms .. 14.86 
Stereo 60 Preamp/Control Unit .. .. 2780 
Ws Loudspeaker .. .. .. .. 87.40 

PROJECT 60 KIT 
Our extremely popular completion kit contains the 
extra capacitors, DIN plugs and sockets, cables and 
fuse bolder needed to complete Project 60 at the 
attractive price of 2250. 

AUDIO CABLES AND PLUGS 
DIN audio line ,slugs: -2 way 12p. 3 way 13p, 5 way 
10p. 
DIN chassie mounting sockets: -2 way 10p, 3 way 
12p, 5 way 12D. 

Screened cable with PVC outer sheath: -mingle 
Bp per yd., twin screened stereo 9p per yard. 3 core 
mains cable fip Per yd. 
Flat twin PVC loudspeaker cable, 3P per yd. 

SWAN LEY ELECTRONICS 
32 Goldsel Road, Swanley, Kent 

Mail order only. Postage 37p per order on orders 
containing one or more items whose prices are 
marked with an. Postage on other orders 10p. 

VERNITRON Ceramic Resonators for 
i.f. filtering. FM4, 10.7MHz (band- 
width 235kHz), matched pair £1.50; 
455kHz types: TF -01A, 38p; TO -02A, 
45p; TF -04 442, 40p; TFN-3A kit, £1.50; 
TFN-3ADX, £1.50; TF -2D5, 40p. Data 
supplied with orders. Mail order only, 
UK post 5p. Amatronix Ltd., 396 
Selsdon Road, South Croydon, Surrey 
CR2 ODE. 

RADIOSPARES COMPONENTS speci- 
fied for projects in this, and other 
magazines supplied on request. SAE 
with all enquiries. The Hobbies Shop, 
32 The Parade, Cwmbran Town Centre, 
Cwinbran, Mon. 

WITWORT H 
TRANSFORMERS 

TV LINE OUT -PUT 
TRANSFORMERS 

Manufacturers of the largest range in the 
country. All makes supplied. 

Free catalogue 

Modern BAIRD, BUSH, GEC, PHILIPS 
Replacement types ex -stock. 

For "By -return" service, contact: 
London: 01-948 3702 

Tidman Mail Order Ltd., Dept. PW, 
236 Sandycombe Rd., Richmond, Surrey 

TW9 2EG 
Valves, Tubes, Condensers, Resistors, 
Rectifiers and Frame out -put Transformers 
also stocked. (182 

CALLERS WELCOME 

EX -RENTAL TV's (UNTESTED) 
Complete with 13 channel tuners. Good cabinets. 

Carriage £1.50 extra. 
19'/21" elimline (110° tube.. .. 26.00 
23' elimline .. .. .. 2750 
19" BBC 2 sets .. .. .. 21460 

TUBES EX EQUIPMENT (Tested) 
SINGLE PANEL 

1912l" any type .. .. .. 

23^ any type .. .. .. .. 

TWIN PANEL (BONDED) 
19' bonded 

All tubes add £1 carriage. 

2800 
2400 

2600 

VALVES EX EQUIPMENT 
EB91 Op 30L15 12#p PL36 

iiiD EBF89 12}p 30P4 1£}p PL81 
ECC82 12#p PC97 17}p PY81 16p 
EC180 7}p PCF86 17}p PY800 16p 
EF80 124p PC84 7}p PY82 7}p 
EF85 124p PCF80 7#D PY33 22#p 
EF183 12sp PCC89 12}p U191 1711) 
EF184 18}p PCL85 22}p 6F23 171g 
EY86 171-p PCLS2 17#p 30PL1 221p 
30PL13 20p PCL86 174p 30P12 20g 
630LZ 12}p PCL83 1910 30F5 lOp 

Add 2lp per val e p. & p., orders over £1 p. & p. free 

UHF TUNERS 
For Ferguson 850 900 chassis. Adaptable for most UHF 
Chassie 2250, p. & p. 50p. 

SLOT METERS 
Smiths reconditioned owitchmaster MK III. Decimalized_ 
Perfect working order. 12 for £25 delivered. For sample 
send £2.50 c.w.o. 

TRADE DISPOSALS 
(Dept. PW/TS) 

Thornbury Roundabout, Leeds Rd., Bradford. 
Telephone 0279/886870 

SOUND SUPPLIES 
(LOUGHTON) CO. LTD. 

for Eagle International and International 
Rectifier Products. TOA P.A. Equipment and 
Mikes. Capacitors, Resistors, Plugs, Sockets, 
Cables, Audio Leads, Semiconductors, Valves, 
Vero Board, etc., for the constructor. 

ELECTRONICS DEPARTMENT, 
12 Smarts Lane, Loughton, Essex. 

Tel. 01-508 2715. 
Hours: 9.30 a.m.-1 p.m. 2-6 p.m. Mon., Tues., 
Wed. & Fri. 9.30 a.m.-1 p.m. 2-5.30 p.m. Sat. 

Closed all day Thurs. 

BEST QUALITY WIRE, P.V.C. cover- 
ing; 1/036ín. -50m, 60p; 100m, £1. 
23/0.19mm-50m, 80p; 100m, £1.50. 
37/006ín. silver plated copper -50m, 
£1; 100m, £1.75. New PO 3000 relays 
100011, 4 H.D. contacts -35p. p&p IOp 
per item. Poole Electronics, 68 Dane - 
court Road, Poole, Dorset. 

EX COMPUTER PRINTED CIRCUIT PANELS 
tin x 4in packed with semi -conductors and top 
quality resistors, capacitors, diodes, etc. Our 
price 10 hoards 60p, P. & P. 8p. With a guaran- 
teed minimum of 35 transistors. Data on 
transistors included. 

SPECIAL BARGAIN PACK. 25 hoards for £1, 
P. & P. 22p. 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 

OC28) 50p, P. & P. fip. 

9 OAS, 3 OA10, 3 Pot Cores, 26 Resistors, 14 
Capacitors, 3 GET 871, 3 GET 872B, 1 GET 876, 
All long leaded on panels 13in x 4in. 4 for Si 
P. & P. 25p. 

709C OPERATIONAL AMPLIFIER 
705 8 lead I.C. 1 off 60p : 50 off 800 ; 100 off 20p. 

250 MIXED RESISTORS 62p 
}&}watt. 

150 MIXED HI STABS 62p 
}, } & 1 watt 5% & better 

QUARTZ HALOGEN BULBS 
With long leads. 12V 55W for car spot light,, 
protector,, etc. 60p each. P. & P. 5p. 

GPO EXTENSION TELEPHONES 
with dial but without bell. 
959 each, P. & P. 30p. 
11.76 for 2, P. & P. 50p. 

BARGAIN RELAY OFFER 
Single pole change over silver contacts 25V to 
50V. 25kf2 coil. 8 for 609. P. & P. 5p. 

KEYTRONICS mail order only 

44 EARLS COURT ROAD, 

LONDON W.8 01-478 8499 

P\A/ PROJECTS LOOK MORE W. PROFESSIONAL WHEN BUILT ON 

SRBP6r IBREOIASSB.IPPIBOARDS 
IA í5p 18 lop CAR RADIO SIGNAL BOOSTER to w to 

28 lip 28 Typ WINDSCREEN WIPER DELAY 1A or 1B 

IA 35p a6 43p C.A.R. ENGINE REV COUNTER to or,B 

'AS Zap 'BS 34p 
ND OPERATED FLASH IA or 1e 

4A5 Up 4B$ 52p 
DUALITY Nl PRE -AMP A or 4B3 
TAKE TWENTY SERIES to or 16 

OAS 60p 613S 72p C.WO. TO DEPT W. PLEASE state PROJECT 

NIP ELECTRONICS PO. BOX l I. ST ALBANS. HERTA 

CHROMASONIC 
ELECTRONICS 

SL403D £1.50, SN76013 £1.25, MFC4000 52g. 
AD161/162 pair 80p. A.M. Coil set with ferrite 
rod £1 (p. 2 p. 6p all orders). Carbon Track pots 
12p + switch 24p. Fully illustrated 1972 Catalogue 
20p post free. 
58 Fortis Green Road, London, N10 3HN. 

TRAMPUS ELECTRONIX 
Brand New to Spec. Money Back Guaranteed 
BC107, 8p. BC108 8p. BC109 fip. 2N3055 52p. 
709 34p. 741 35p. TAA263 63p. TAD100 RX 
£ 1.75. I.C. AUDIO AMP 3.5W Hl -Fl: £ 1.49. 
ZENERS 12p. THYRISTOR 400V 4A 670. 
10 PHOTO AMP 55p. VISIBLE RED LIGHT 
EMITTING DIODE 1.8v 67p. Numerical 
Indicators 0-9 Dec. Pt. 5v8ma bar. 7 bar 
£1.89 & NIXIE suite PW clock 7400 £1.25. 
7441 87p. 7490 73p. 7400 16p. Socket )3p. All 
IC's with Data. CATA -LIST FREE SAE. 
C.W.O. P & P U.K. 7p. Data Shts. 65 each. 

P.O. BOX 29, BRACKNELL, BERKS. 

ELEVEN BAND RADIO. SW1-4 (4-30 
MHz). Marine. LW. MW. FM. PB 
(76-86). Aircraft (108-136). PB (148-174). 
Battery/Mains. BFO. AGC. Squelch 
Control. Output: 1.3W. 15in x IOin x 
512 in. £75. Eight Band Model, with 
BFO, £50. Four Band, MW. FM. Air- 
craft. PB. £15.90. SAE. Full Lists. 
Langtons Radio, High Street, ROCES - 
TER. Staffordshire. Tel. 388. 
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NEW 

S WS« 11.11000 
ÿr,35ttgg 

7 TRANSISTORS -GUARANTEED 
PRINTED CIRCUIT -TESTED 
DISION BUILT- INSTRUCTIONS 

A great new 15 watt HiFi amplifier to now available 
at the low cost of 53.75. Just look at the specification 
-Power 15 Watts R.M.B., frequency response 15 -es 
19000 co. Signal to noise ratio better than 70 db, 
Harmonic distortion 0.1%, Input sensitivity 750mv 
into 2k. These factors make the H Electronics HiFi 
amplifier the best at its price -order now. 

II-IELECTRONICS. 
105,Grange Road, London . S.E.25 

INCOMPARABLE 
V.H.F. KIT 

Johnsons CV2-unique triple -purpose (Con- 
verter, Receiver, Tuner -Feeder) kit for the 
Amateur enthusiast. Fantastic transistorized 
performance, World Wide Sales. Complete 
kit of top grade parts with coils covering 
80-180 mHZ, plus easy/build diagrams and 
instructions. i4 direct from makers or 
S.A.E. for free literature. 

JOHNSONS (RADIO) 
ST. MARTINS GATE 

WORCESTER WR1 2DT 
Est. 1943 Tel. 24864 

(A division of the G -BAN Organization) 
NEW GLOBE -KING SKY RANGER S.W. KIT & 

CRYSTAL SET KITS AVAILABLE SOON. 

TRANSFORMERS 
DOUGLAS GUARANTEED 

18 or 24 volts 
Output V. & Amps. Ref. No. Price P. & P. 
12Vx2 250 mAx2 MT111 C8"f .. .. £0.91 9p 
12V x2 500 mAx2 MT213-CT*4 .. .. 50.97 Tap 
12V x 2 lA x 2 MT 71 An .. .. 21.48 24p 
12Vx2 2Ax2 MT 18 AT .. .. ß8.0830p 
12V x2 3A x2 MT 70 AT .. .. 18.5932p 
12V x2 4A x2 MT 108 AT .. .. £8.92 33p 
12V x 2 SA x 2 MT 72 AT .. 58.38 34p 

30 volts. All tapped at 0-12-15-20.24-30V 
Out- Ref. No. Price P.P. Out- Ref. No. Price P.P. 
p11t put 
Amps. 5 Amps. 5 
500 mA MT 112 Cf$ 112 15p 3A MT 20 AT @84 32p 

lA MT 79 AT¢ 1.55 29p 4A MT 21 AT 810 40p 
2A MT 3 AT Be 30p 5A MT 51 AT 4.81 42p 

50 volts. All tapped at 0.19.25-33.40.50V. 
580 mA MT 102 AT$ 145 24p 3A MT 105 AT 8.91 410 

lA MT 103 AT &00 32p 4A MT 106 AT 5.08 41p 
2A MT 104 AT 8.10 32p 6A MT 107 AT 7.47 50p 

80 Volts. All tapped at 0.24.30-40.48-00 V. 
500 mA MT 124 AT3 F48 30p 2A MT 127 AT 118 4ßp 

IA MT 126 AT 22432p 321 MT 125 AT 4.89 4Ip 
AUTO -WOUND RANGE 

Power Winding tapped at Ref. No. Price P. & P. 
output 

20 VA 0-115-210-240 MT 113 CT 5089 15p 
75 VA MT 64 AT 11.72 30p 

150 VA 0-115.200-220-240 MT 4 AT 5115 31p 
100 VA MT 65 AT 53.00 32p 
400 V. Output at 51H7. Ref. ITS AT Price P. Si P. 
C-1) Ignition system by R. M. Marston 52.30 29p 

Esq. 

EQUIPMENT RANGE 
Bec. Output (ems.) Ref. No. 
3-0.3 V. 200 mA MT 209 C8"4 
9-0-9 V. 100 mA MT 13 08*3 
12.0.12 50 rnA MT 210 Cie I: 
20.0-20 30 mA MT 211 CB"f 
0-20 x 2 300 x 2 MT 214 CT*$ 
08-9 x 2 500 mA x 2 MT 207 CT"$ 
0-15-20 x 2 500 mA x ^. MT 205 AT"$ 
0-15-27 x 2 500 mA x 2 MT 203 AT" 
0-15.27 x 2 IA x. 2 MT 204 AT. 
10-12-0-12-20 700 mA (d.c.) MT 221 AT. 

Price P. k P. 
5089 Op 
1091 8p 
£091 8p 
£0 01 Op 
£1.21 14p 
£146 20p 
£212 29p 
£9.45 2'Ip 
23.42 30p 
51.11 35p 

AT indicates open universal fixing with tags; CT is 
open U -clamp fixing with tags; CO is open U -clamp 
fixing with P.C. spills; °with interninding screen; f un- 
tapped 240V Primary; $ Primary tapped at 210-240V; 
other Primaries tapped at 200-220.240V. 
Over 200 types in stock through agents or direct. Bend for 
list. 

DOUGLAS ELECTRONICS INDUSTRIES LTD., Dept' 
MO/PW., Thames Street, LOUTH, Lines. 

RADIO BARGAINS 

Grundig Mariner 865 
Grundig Solo Boy 
Grundig Party Boy 
Grundig Music Boy 
Grundig TR600 
Grundig Elite Boy 
Grundig Yacht Boy 
Grundig Satellit Univ. 
Grundig Melody Boy 
Grundig 3005 
Koyo KTR1661 8w.b. 
Koyo KT.R 1664 8w.b. 
Koyo KTR177011w.b. 
Aiwa AR158 
Toshiba IC70 
Hitachi WH1160 

£35.00 
£1750 
£22.50 
£26.00 
£28.50 
£29.50 
£34.50 

£112.00 
£41.50 
£64.00 
£40.25 
£47.50 
£88.00 
£31.06 
£16.50 
£22.50 

ITT/KB Golf £28.50 
ITT/KB Touring Int. Marine £45.00 
Massive discounts on over 30 famous 
makes. Before you buy ask us to 
quote for your requirements in radio, 
tape recorders, HiFi etc. 

WILMSLOW 
AUDIO, Dept. PW, 
10 Swan St., Wilmslow, 

Cheshire, SK9 1HF 

INDEX TO ADVERTISERS 
A. H. Supplies ... ... ... ... 83 Felstead Electronics ... ... ... 82 NIP Electronics ... ... ... ... 91-94 AKG Equipment Ltd. ... ... ... 17 Field Electrics Ltd. ... ... ... 90 
Apex Aerials ... ... ... ... 91 Padgetts Radio Store ... ... ... 86 
Amtron ... ... ... ... ... 26 Galleon Trading ... ... 93 Partridge Electronics 
Antex Ltd. ... ... ... ... 11 Golledge, P. R. .............93 Pembridge College .........82 
Audio Supplies ... ... ... ... 2, 3 Gladstone Radio ... ... 10 ...... Potter &Clarke Ltd. ... ... 20 

Global Audio Discount Warehouse 82 
Bacon Electronics ... ... 93 Government Communication Head- R.D.I . ... ... ... ... ... 91 
Baker Reproducers Ltd. ... ... 86 quarters ... ... ... ... 92 Radio Component Specialists ... 71 
Baker ... ... ... ... ... 91 Radio Exchange Co. ... .. ... 13 
Bell's Television ... ... ... 93 'HAC' Shortwave Products ... ... 76 Radio Society of Great Britain ... 12 
Bentley Acoustic Corporation Ltd. ... 60 Hadley, C. ... ... ... ... 72 Radio & T.V. Components (Acton) Ltd. 9 
Bernard, Gerald ... ... ... 87 Harversons Surplus Co. Ltd. ... ... 21 Readers Radio ... ... ... ... 12 

Heath (Gloucester) Ltd. ... ... 35 ROC Electronics 88, 89 
Bi -Pak Semiconductors ... ... 18, 19 Henry's Radio Ltd. ... ... 53, coy. iv RSC Hi-Fi Centres Ltd.... ... ... 24, 25 
Bi -Kits ... ... ... ... ... 16 Home Radio (.Components) Ltd. ... 72 R.S.T. ... ... ... ... 36 
Bi-Pre-PakirresR.Ltd. ... 7I.C.S.... 
Baines, R. ... ... ... 91 "' British National Radio & Electronics 

I 40, 92 
No et Ltd. ... ry 6 

Salop Electronics ... ... 91 .. Selray Book Co. Ltd. ... ... ... 92 
School ... ... ... 10, 59 ... Scientific & Technical Services... ... 10 

Broadway Electronics 60 Jackson Bros. (London) Ltd. ... ... 6 Sinclair Radionics Ltd.... ... ... 84, 85 ... "' Bull, J. (Electrical) Ltd.... ... ... 39 
Jet Electronics ... Speakers es Ltd. ... ... ... 5 
Jermyn Industries-. ... ... ... 22 Speakers Selection Ltd.... ... ... 20 

CBM Electronic Components Ltd. ... 87 Johns Radio ... ... ... ... 16 Smith, A. L. ... ... ... ... 93 
G. & D. Electronics Ltd. 87 Johnsons (Radio) Ltd. ... ... ... 95 Smith, G. W. & Co. (Radio) Ltd. 79, 80, 81 
C.O.I. (Royal Navy) ... ... 54 KVA Electronics 4 Southern Audio Services ... 12 
C.T. Electronics Ltd. ... ... ... 67 

... 
Kensington Supplies 92 Surplectronics .. ... .. 76 

Carrana, C. ... ... ... ... 93 Keycronics 94 Surplus Electronic Trading Co. ... 90 
Chromasonic Electronics ... ... 94 

... ... ... ... 
King, J. M. 91 Circuit & Supplies ... ... ... 91 "' "' Taylor Electronic Music Devices ... 91 

Codar Radio Co. .........54 Lasky's Radio Ltd. I Thacker, A. H. ... 90 
Colomor (Electrics) Ltd. 54 

... 
Lewis Radio ,. 16 Thornbury Trade Disposals ... ... 94 

Comet 
mHigh 

Fidelity Discount Ware- 
14, IS house 

Concord Electronics Ltd. ... ... 22 

Light Soldering Developments Ltd.... coy. i¡ 
Lindair(Electrotech) Ltd. ... ... 76 
Linear Products Ltd. ... ... ... 36 

Tidman Mail Order ... ... 94 

Velco Electronics ... ... ... 67 

Debar Electronics 4 
London Computer Operators Training Web Europa ... ... ... 16 ,., 

DEW Ltd. Centre ... ... ... ... 92 West London Direct Supplies ... 4 ... ... 91 
piscosound Lowe Electronics Ltd. ... ... ... 72 Weyrad (Electronics) Ltd. ... ... 86 67 
Douglas Electronics M Wicks, D. T. & Co. ... ... .. 40 ... ... ... 95 
Duke & Co. ... ... ... ... cov. ii 

& B Components (Leeds) Ltd. ... 22 
Magtor Ltd. ... ... 82 

Wilmslow Audio ... ... 76, 95 "' 
Electra Value ............23 Marshall, A. Son ... ... ... ... 75 

Merlin Supplies Co. ... ... ... 6 
York Electrics ... ... ... cov. i¡ "' Yukon 92 Elekon Enterprises ... ... ... 86 Mole, M. & Son Ltd. ... ... ... 10 

Elvins Electronic Musical Instruments 4 Multitore Solders Ltd. ... ... ... 6 Z & I Aero Services ... ... ... 96 
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Head Office and Warehouse Z & I A E RO SERVICES LTD Retail Shop 
44A WESTBOURNE GROVE 

Please send all correspondence and Mail -Orders to Head Office 85 TOTTENHAM COURT ROAD 
LONDON W2 

When sending cash with order, please include 12f np in f for postage and handling 
LONDON WI 

Tel: 727 5641/2/3 
MINIMUM CHARGE 15np. No C.O.D. orders accepted Tel: 580 8403 

Please note that the valves offered below are not necessarily of U.K. origin 
Open all day Saturday 

0A2 0.88 6AQ5 0.88 6E1 0.75 7Y4 0.85 
First Quality Fully Guaranteed EPOS 025 0Z33 0.70 PL36 0.35 11281 0.40 0A3 0.45 6AQ6 0.65 605 0.75 9BW6 0.80 6E183 0.80 0Z34 0.60 PL81 0.50 0282 0.40 OB2 0.86 BARS 0.45 6FSG 0.85 1002 0.50 6E184 0.85 11A60800.45 PL82 0.46 0301 0.40 0B3 0.70 OARS 0.65 6011 0.40 SODi 0.66 EF804 1.86 11K90 0.40 FL83 0.46 U408 0.60 0C3 0.88 BAR11 1.25 6013 0.45 101)2 0.50 EK90 0.80 KT66 8.05 PL84 0.40 11404 0.80 01)3 0.86 6A05 0.45 6F14 0.70 10F1 0.75 EL34 0.60 KT88 2.00 PL302 0.85 0801 0.80 1B3GT 0.40 6A870 0.85 BFlb 0.86 10F9 0.00 BRAND EL38 0.60 N78 1.60 PL504 0.80 UABC80 

1L4 0.20 BATE 0.86 6018 0.50 10018 0.50 EL37 1.60 PABC800.40 PL508 0.90 0.40 
1R4 0.46 BAU$ 0.25 6F23 0.85 lOLl 0.60 EL41 0.80 PC86 0.80 PL509 1.10 UAF410.60 166 0.40 SAYS 0.50 

A 
6F24 0.76 10LD110.86 EL42 0.65 PC88 0.80 PL801 0.80 UAF42 0.66 

185 0.880 00 

0.00 
0.26 6BÁ8 6E286 

1.00 
1ÓP14 

0.60 

ELECTRONIC VALVES 3L83 0.4º PC9C9000 

0.50 
P 4 

016. 
ó$c41 0.560 

1T4 0.80 OBES 0.80 6028 0.06 128115 0.70 EL84 0.26 PAB0800.40 PY31 0.80 ' 06081 0.40 
11)4 0.80 6BF6 1.00 60K6 0.60 12AC8 0.60 30A5 0.60 50E65 0.60 DK40 0.60 60089" 0.60 EL85 0.48 PCC84 0.40 PY33 0.48 UBF80 0.40 
1116 0.60 613F6 0.66 6J4 0.50 12AD6 0.66 30AE3 0.40 60L6GT036 DL96 0.46 60091 0.20 E1.86 0.40 PCC85 0.40 PY80 0.40 UBF89 0.85 
1V2 0.60 6B116 0.75 8J5GT 0.80 12AE6 0.65 3001 0.80 81A2 0.50 DM70 0.56 60C189 0.86 EL90 0.88 PCC88 0.55 PY81 0.80 UBL1 0.80 
1X2B 0.50 BBJB 0.50 OJO 0.20 12AL6 0.50 30015 0.80 90A0 2.40 DM160 0.06 6008071.26 EL96 0.85 P0089 0.56 PY82 0.86 UBL21 0.86 
2A3 0.50 6BK7A 0.80 6J7 0.46 12AQ5 0.50 30017 0.90 90AV 2.50 DY88 0.82 ECF80 0.85 EL821 0.00 P00189 0.55 PY83 0.88 0092 0.40 2CW4 0.70 SENS 0.48 6K6GT 0.80 12ATS 0.80 30018 0.80 9001 0.85 DY87 0.88 60F82 0.85 EL822 1.80 PCC805 0.86 DY88 0.40 U0086 0.40 2D21 0.88 61366 0.45 617 0.86 12AT7 0.85 30F5 0.85 90CV 2.40 DY802 0.85 ECF88 0.86 ELL80 0.76 P00808 0.80 PY500 1.00 11CF80 0.66 3A4 0.40 SBQ6 0.25 6180 0.40 12AU8 0.85 30FL1 0.75 807 0.50 E8800 0.66 ECF8041.86 EM34 1.00 PCF80 0.80 PY800 0.40 UCH21 0.60 
3A5 0.75 613118 0.70 6K25 0.76 12AU7 0.80 30FL12 1.20 813 8.76 6180F 1.00 601135 1.00 EM71 0.80 wCF82 0.86 PY801 0.60 UCH42 0.70 3BP1 8.00 6887 1.80 BLBGT 0.46 12AV8 0.40 30FL14 0.86 866A 0.76 EABC800.86 601142 0.75 61480 0.46 PCF84 0.60 PZ30 0.85 1101181 0.40 3B28 8.60 SEWS 0.85 6L7 0.40 12AV7 0.85 30L1 0.40 6642 0.70 EAF42 0.55 601181 0.80 61481 0.60 PCFOS 0.80 QQV02-6 UCL81 0.80 384 0.86 6BW7 0.80 6L18 0.46 12AX7 0.80 30L15 0.86 5870 0.60 1E033 0.50 E0H03 0.46 6688 0.60 PCF87 0.90 2.26 UCL82 0.86 0R40Y 0.75 86X6 0.25 6LD20 0.60 12AY7 0.76 30L17 0.80 6080 1.80 EBC41 0.66 601184 0.45 61484 0.85 PCF801 0.50 QQV03-10 UCL83 0.00 5114G 0.86 OBZS 0.40 6670T 0.46 12B4A 0.80 30P12 0.80 6146 1.80 EBC81 0.80 60L80 0.46 61485 1.00 FCF8020.50 1.25 UF9 0.40 6V40 0.45 6C4 0.88 61.1 0.60 12BA8 0.40 301.19 0.85 8148E 8.50 EBF80 0.40 ECL81 0.60 EM87 0.70 PCF805 0.80 QQV03.20A UF11 0.60 6Y30T 0.40 SC3GT 0.40 81.28 0.66 12BA7 0.40 30PL1 0.76 6360 1.25 EBF83 0.40 ECL82 0.85 E691 0.88 PCF806 0.70 6.25 UF41 0.60 613 0.80 SCBB 0.85 6Q7 0.40 1213E6 0.40 30PL13 0.98 6939 8.86 EBF89 0.80 ECL83 0.70 EY51 0.40 PCF8080.86 QQV06.40A UF42 0.60 5Z4G 0.40 BCDSO A1.25 68A7 0.40 126117 0.46 30PL14 0.90 7199 0.80 6053 0.60 ECL84 0.65 EY80 0.66 P012000.70 6.60 0F43 0.60 6/30L2 0.80 8CG7 0.66 6807 0.40 12BY7 0.80 35A3 0.56 7360 2.00 6C86 0.80 ECL35 0.65 EY81 0.40 PCL81 0.60 TT21 8.00 ÚF80 0.81 6AB4 0.86 60116 0.80 68K7 0.40 1215 0.70 35A3 0.75 7588 1.25 6088 0.60 ECL86 0.40 EY83 0.55 PCL82 0.85 TT22 8.20 11F86 0.40 BAF4A 0.66 SOLO 0.65 681.7GT0.85 12K70T0.40 35135 0.85 7895 1.86 6090 0.83 6040 0.60 EY86 0.40 PCL83 0.86 TY2-125 ÚF89 0.40 
SAGS 0.22 SCW4 0.66 

0.45 
6867GT0.35 12@7ÚT0.40 35C5 0.50 9002 0.40 6093 0.85 EF41 0.86 EY87 0.48 PCL84 0.46 10.00 01.84 0.40 6AG7 0.40 

OAHB 0.50 
BCYS 
6CY7 0.70 

SSQ7 0.40 
6067 0.40 

19R67 0.40 
201)1 0.50 

35D5 0.75 9003 0.60 EC93 0.65 6042 0.70 EY88 0.48 PCL85 0.40 018120 0.75 U184 0.26 
SAJO 0.80 61)3 0.60 6T8 0.86 20L1 1.10 

35L00T 0.50 
35W4 0.85 

AZ1 0.56 
AZ31 0.56 

6C8Ú102.25 
60036 1.00 

EF80 0.26 
EF83 0.66 

E640 0.60 
EZ41 0.60 

PCL86 0.46 
P01,88 0.90 

1)25 0.80 
1126 0.80 0436 0.60 

OAKS 0.85 SDCB 0.80 81.140T 0.85 20F1 0.60 3613 0.70 CBL1 0.90 ECC40 0.85 6086 0.86 6280 0.27 PCL8000.98 031 0.80 UY11 1.00 
8AK6 0.80 6DK6 0.60 

0.70 
6U8A 0.40 
6V8GT 

20P4 1.10 35140 0.86 CBL31 1.00 60081 0.85 6088 0.80 EZ81 0.29 PCL801 0.75 U37 2.10 UY41 0.48 
SAL3 0.48 ODQBB 

8EA8 0.80 
0.40 

8X4 0.86 
20P5 1.20 
2506 0.60 

35Z5GT 0.80 
50A5 0.75 

CY31 0.85 ECM 0.80 EF89 0.98 OT1C 8.00 PD500 1.80 1)53 0.86 ÚY82 0.50 
BALS 0.20 
SAMS 0.85 

6E17 0.80 
6E77 0.86 

8X5GT 0.40 
6X8 0.80 

25L6GT0.50 
25140 0.80 

50B5 0.50 
5005 0.50 

DAF98 0.45 
DF96 0.46 
DK92 0.65 

ECC83 0.80 
E0084 0.80 
60085 0.40 

EF91 0.88 
EF92 0.86 
EF95 0.85 

GY501 0.80 
GM 0.40 
0131 0.85 

PF88 0.85 
PF818 0.86 
PFL2000.65 

U76 0.85 
1178 0.86 
U191 0.76 

ÚY85 0.40 
W729 0.76 

SAIO 0.83 SEWS 0.70 8Y6G 0.70 25Z6GT 0.65 50CD6G1.20 DK99 0.60 60088 0.40 EF97 0.85 0132 0.48 PL33 0.86 U201 0.86 180313 1.20 

TRANSISTORS 
26698 0.17 Á0127 0.80 1111123 0.80 SYNCHROSCOPE TYPE C1-5 
26697 0.17 AC128 0.15 BD731 0.66 MULTIMETERS 
26698 0.80 AC132 0.86 613132 0.86 , WITH TAUT BAND SUSPENSION 
21706 0.70 AC153 0.20 BF115 0.20 -- MOVEMENT 
21706 0.10 AC154 0.15 11F167 0.18 . f+. 
26708 0.16 
26763 0.26 
2N929 0.22 

AC157 
AC169 
AC176 

0.20 
0.10 
0.26 

11E173 0.20 
13E179 0.80 
BF180 0.85 ling l6+` 

+ 

q. .° TYPE 114312 

26930 1.28 AC187 0.80 BF181 0.25 
ry. 

Low sensitivity (88T ohms per 

21087 0.80 AC188 0.80 6E184 0.26 ' volt), 1% accuracy 7iC and 1.5 
0.26 

2x3132 0.26 
A0Y17 
ACY18 

0.976 
0.20 

13E185261131 F185 0.20 
13E199 0.15 O 4 A AC. O DC current range* 300µ 

361184 1.25 ACY19 0.26 BF196 0.16 
2k.: 

to SA. 8 AC current rangea (1.6mÁ 
261301 0.40 
261302 0.76 

ACY20 
ACY21 

0.20 
0.20 

BF198 0.20 
BF197 0.20 - 

tC' ' to SA). 9 AC/DC voltage ranges 
261304 0.25 
261305 0.85 

ACY22 
AD140 

0.15 
0.60 

BF200 0.85 
BFW87 0.23 0.3-900V. Resistance 1.2-30K. 

2571308 0.26 AD149 0.60 BFW88 0.23 . 6976 
361307 0.80 AD161 0.86 BFW89 0.20 
2511308 0.25 
361309 0.80 

AD182 
ADZ11 

0.85 
1.26 

BFW91 0.20 
BFX88 0.26 

- - . 

TYPE 114813. High sensitivity 20 Kohms/volt DC and 
261819 0.88 ADZ32 1.26 BFY37 0.40 2 Kohms/volt AC. Accuracy 13% DC and 25% AC. 
261711 0.26 AF114 0.20 BFY19 0.60 3 -in tube fitted with telescopic viewing hood, gluing 8 DC current ranges 80µA to 2 -SA. 8 AC current ranges 
211758 0.76 AF115 0.20 BFY50 0.25 bright display in full daylight. Sensitivity 10mV/mm OBOmA to 1.óA. 9 AC and DC Voltage rangea lb to 
2x2147 0.75 ÁF718 0.28 BFY51 0.20 (narrow band) to 3OmV/mm (wide band). 500V. Resistance ranges 0.5-500 Kohme. 11960 
262160 0.66 
2x2217 0.80 

ÁF117 
ÁF118 

0.20 
0.46 

BFY52 0.25 
BBY26 0.20 

Bandwidth 10 c/s -10 me/s. Triggered sweep pre-set at 
1-2-6-10-30-100-300-1000-3000 µsec per stroke. Free - 

362218 0.80 
2N2218 0.85 
2512369A 0.20 
262477 0.85 

AF125 
AF127 
AF180 
AF181 

0.25 
0.20 
0.85 
0.85 

BSY27 0.20 
1381(28 0.20 
1321t655 0.20 
B3Y95A 0.16 

running time base 20 cls to 2000kc/s with built-in 
crystal calibrator providing timing mark* at .00-.2-1-5 

11 sec. 20-100TRANSISTOR 
Amptitudecalibratordirectly calibrated in volts. 

100. 

TYPE U4341 MULTIMETER AND 
lit; 

TESTER 
262648 0.60 
362905 0.85 

AF186 
ÁF239 

0.40 
0.40 

0016 0.50 
0022 0.50 

powersupplies 1271330v With taut band suspension move - 
ment. 262923 0.16 AFZ11 

A8Y26 
0.45 
0.26 

0C23 0.80 PRICE 389.00. Packing and carriage 1.50 
8 -DC voltage rangea 93-900V 2N2924 0.16 

ASY27 0.80 
0C24 0.80 

8-ÁC voltage ranges 1.6-750V 
IBTEGRATED CIRCUITS 

262928 0.126 
263063 0.25 A8Y28 0.25 

0025 0.85 
0026 0.25 * 5 -DC current ranges 008-600mA g " 

2N3054 0.60 ASY29 0.80 0028 0.80 TAA263 Direct coupled 3 -stage amplifier up to 4 -AC current rangea 0 3-300mÁ 
2N3055 0.76 ABY54 0.26 0029 0.60 600ke. Supply voltage 6-8V output 10mW 4 -resistance rangea 95-500 Kohl. 
263133 0.80 A8Z16 0.70 0030 0.75 TO72 outline .. 0.76 Transistor cut -oft current 801.A max 
263134 0.80 ASZ16 0.70 0035 0.50 TAA293.Medium frequency amplifier up to 600kc. Transistor DC current gain 10-350 
263391 0.20 ASZ17 0.76 0038 0.80 Supply voltage 6V. output 10mW TO74 r Sensitivity: 18700 Cl/V DC; 
263392 0.16 ASZ18 0.75 0042 0.20 outline .. .. .. .. .. 0.96 3300 tI/V AC PRICE 21960 

- 263393 0.15 ASZ20 0.25 0044 0.20 TAA320. MOST stage followed by a bi -polar stage 
-- - _, TYPE U435 263394 0.15 

263395 0.20 
A8Z21 
BC107 

0.40 
0.125 

OC45 0.16 
0070 0.10 

Gate -to -source voltage 9.14V. Power die- 
sipation 200mW. TO18 outline .. .. 0.66 

263402 0.16 BC108 0.126 0071 0.12 TAA570. Four -stage limiter -amplifier with F.M. With taut band suspension move - 
2N3403 0.16 BC109 0.126 OC72 0.26 quadrator detector and remote D.C. volume ment. 
363404 0.35 
3N3414 0.20 

BC113 
BC118 

0.25 
0.80 

0073 0.80 
0075 0.90 

control facility. Nominal supply voltage 
12V. TO74 outline .. .. .. .. 0.96 Sensitivity20 %ohms oit DC and /v 

2x3415 0.15 B0134 0.80 OC78 0.90 TAD100. AM receiver circuit containing all 2 Kohme/volt AC. 
263416 0.25 
268417 0.25 

BC147 
BC148 

0.175 
0.15 

0078 0.25 
OC78D 0.20 

active components (except output stage) 
required to build a complete receiver .. 61.96 7 DC current ranges 50µA to 2.6A. 

2N3702 0.12 BC149 0.15 0081 0.96 SL403D PLESSEY 3 -Watte Audio Amplifier 81.60 5 AC current ranges 5mA to ß.6A. 
2N3703 0.12 BC152 0.15 OC81D 0.16 SL4S2A PLESSEY, limiting I.F. Amplifier and^. 7 AC/DC Voltage ranges 2.6 to 263704 0.17 
263707 0.15 

BC158 
BC175 

0.16 
0.20 

0083 0.20 
00139 0.80 

F.M. discriminator .. .. 80.76 
1000V. 

263709 0.12 
0.12 

60186 
BCY30 

0.25 
0.26 

00140 0.35 00141 0.60 OUR NEW 197111972 CATALOGUE IS NOW READY 
a 

3 Resistance ranges 0-300 Kearns.263710 

263819 0.85 BCY31 0.40 OC170 0.25 AND AVAILABLE FREE OF CHARGE. PLEASE Capacity range 9511F. 2900 
263908 0.20 BCY33 0.26 00171 0.25 SEND QUARTO STAMPED AND ADDRESSED All instruments are supplied with steel carrying case 
26702 0.80 BCY34 0.80 002e0 0.80 ENVELOPE FOR THIS VALUABLE SOURCE OF and leads. 
28746 0.36 BCY72 0.30 00201 0.60 LISTING MANY THOUSAND TYPES No protection is incorporated As the movement can 
AC113 0.15 
ÁC126 0.30 

BC210 
BCZ71 

0,30 
0.40 

00202 0.86 
00203 0.40should REFERENCE 

OF VALVES, SEMICONDUCTORS, TUBES, ETC. , 
withstand overloads opte 100 times, only basic precautions 

be taken to prevent damage through misuse 
AC126 0.80 BD121 0.06 00204 0.40 
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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. 

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, post the coupon today. No obligation. 

ammliWHICH SUBJECT WOULD INTEREST YOU? 
Mechanical Auto & Aero General 
A.M.S.E. (Mech.) A.M.I.M.I. C.E.I. 
Inst. of Engineers MAA/IMI Diploma Petroleum Tech. 
Mechanical Eng. C. & G. Auto Eng. Practical Maths. 
Maintenance Eng. General Auto Eng. Refrigerator 
Welding Motor Mechanics Servicing. 
General Diesel Eng. A.R.B. Certs. Rubber Technology 
Sheet Métal Work Gen. Acre Eng. Sales Engineer 
Eng. Inspection Timber Trade 
Eng. Metallurgy Management & Farm Science 
C. & G. Eng. Crafts Production Agricultural Eng. 
C. & G. Fabrication Computer Programming General Plastics 

Inst. of Marketing 
Draughtsmanship A.C.W.A. 
A.M.I.E.D. Works Management 
Gen. Draughtsmanship Work Study 
Die & Press Tools Production Eng. 
Elec. Draughtsmanship Storekeeping 
Jig & Tool Design Estimating 
Design of Elec. Machines Personnel Management 
Technical Draining Quality Control 
Building Electronic Data 

Processing 
Electrical & Electronic Numerical Control 
A.M.S.E. (Elec.) Planning Engineering 
C. & G. Elec. Eng. Materials Handling 
General Elec. Eng. Operational Research 
Installations & Wiring Metrication 
Electrical Maths. Constructional Electrical Science A.M.S.E. (Gin.) Computer Electronics 

C. & G. Structural Electronic Eng. Road Engineering 
Civil Engineering 

Radio& Telecomms. Building 
C. & G. Telecomms. Air Conditioning 
C. & G. Radio Servicing Heating & Ventilating 
Radio Amateurs' Exam. Carpentry & Joinery 
Radio Operators' Cert. Clerk of Works 
Radio & TV Engineering Building Drawing 
Radio Servicing Surveying 
Practical Television Painting and 
TV Servicing Decorating. 
Colour TV Architecture 
Practical Radio & Builders' Quantities 

Electronics (with kit) 

General Certificate 
of Education 

Choose from 42 
'O' and 'A' Level 
subjects including: 
English 
Chemistry 
General Science 
Geology 
Physics 
Mathematics 
Technical Drazoin,, 
French 
German 
Russian 
Spanish 
Biology 
B.I.E.T. and its 
associated schools 
have recorded well 
over 10,000 G.C.E. 
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) 

THEY DID IT - 
SO COULD YOU 
"My income has almost trebled . 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. 
"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 opportunities for yourself. It will 
cost you a stamp to find out how we 
can help you. 

?reel 
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 B2, Aldermaston 
Court, Reading RG7 4PF. 

POST THIS COUPON TODAY 

r_____________um To: B,I.E.T., Dept B2, Aldermaston Court, Reading RG7 4PF. 
Please send me book and details of your Courses in 

I Name 
BLOCK CAPITALS PLEASE 

Address 

Subj. of interest AGE 
Accredited by C.A.C.C. 
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HENRY'S RADIO LIMITED 
ENGLAND'S LEADING ELECTRONIC CENTRES 

HENRYS RADIO 

HI-FI ELECTRONIC COMPONENTS TEST P.A. DISCOTHEQUE LIGHTING MAIL ORDER 

20 + 20 WATT I.C. STEREO AMPLIFIER 
As featured by "Practical Wireless" May/June 1972 

DEVELOPED BY "TEXAS" ENGINEERS FOR 
PERFORMANCE, RELIABILITY AND POWER 
FEATURES INCLUDE: Low profile with specially de- 
signed Gardners Transformer. 6-I.C.'s, 10 Transistors, 
4 Diodes, 2 Zeners. Low loss P.C. panel. Multi protection. 
Stabilised supply. DIN input/output. Complete chassis 
work. 
FUNCTIONS: Separate Treble/Bass/Volume/Balance 
controls. Input selector, Mag. pu, Radio, Tape in and out. 
Headphone socket. Scratch and rumble filters. Mono/Stereo 
switch. 
SLIM DESIGN WITH SILVER TRIM -Chassis size 
overall 14I." x 6" x 2" max. 
TOTAL COST TO BUILD £28.50 Post 45p. 
(Optional teak sleeve available July/August) 
TEXAS -HENRY'S VALUE & PERFORMANCE 
Henrys are sole U.K. trade and retail suppliers of the 
Texas -enquiries invited. 

LATEST EDITION 
CATALOGUE 

PRICE 

55pT 

(40p FOR 

L CALLERS) 

FULLY 
detailed and 
illustrated 
covering every 
aspect of Elec- 
tronics -plus 
data, circuits 
and infor- 
mation 

11(7FIVE 10pVOUCHERS 

FOR USE WITH PURCHASES 

MOOD 
Stock lines 
at Special 

Low Prices and 
Fully Guaranteed 

Send to this address -Henry's Radio Ltd., (Dept. PW). 
3 Albemarle Way, London, E.C.I-for catalogue by 
post only. All other mail and callers to ' 303" see below 

TEST EQUIPMENT 
Huge range in stock -too 
much to list here. It's all in 
the latest catalogue -prices - 
specifications etc. Also Panel 
Meters and Edge Meters. 

GARRARD 
McDONALD )I GOLDRING 
TURNTABLES 

CHASSIS (Post 50p) 
SP25/3 £11.30 HT70 £16.60 
MP60 £11.30 MP610 £15.15 
AP76 £20.50 Zero IOOS 

£41.97 
With PLINTH/COVER 

(Post 70p) 
MP60 PC £1765 
HL75 PC £37.35 
HT70 PC £2330 
GL72P £3295 

CART/PLINTH/COVER 
(Post 70p) 

GL72PC/G800 £35.95 
(HL)AP76HT70 

PC/G800800 000 £2995 
MP60 PC/SC5M £1750 
(HL)SP25/3(G80OH £1995 
(HL)2025 TC/9TAHCD£14.95 

ULTRASONIC 
TRANDUCERS 

Operate at 40kc/s up to 100 
yds. Ideal remote switching 
and signalling. Complete with 
data and circuits. 
PRICE PAIR £5.90 Post IOp 

POWER INTEGRATED 
CIRCUITS 

SL403D-3 watt with 8 page 
data, layouts & circuits £1.50 
P.C. Board 60p; Heat Sink 14p 
ICI2-6 watt with data and 

circuits £2.50 
TOSHIBA -20 watt Power 

Amp Module £4.57 
TOSHIBA -IC Preamplifier 

£1.50 
TOSHIBA -Data / Circuits 

Book No. 42 IOp 

TEXAS PUBLICATIONS 
1-100 watt Amplifiers and 
PreAmplifier. Layouts and 
data £1.25 (Free List No.48A) 
700 page IC Data Book (No.2) 

60p 
420 page Transistor Data 

(No. 3) 60p 
340 page Transistor Data 

(No. 4) 60p 
(Post etc. 15p each. 20p. per 
2 or 3 books) 

NIXIE TUBES 
(Post 15p per I to 6) 

XN3, XN13, GN6 0-9. Side 
view with data 85p. 
GNP -7, GNP -8 0-9. Side view 
with decimal points and data 
95p 
GN4 0-9 End view with 
socket and data £1.65 

TRANSISTORS, IC'S etc. 
Free list No.36 on request 

PUBLIC ADDRESS, LIGHTING & DISCOTHEQUE 
DJ105S 30 watt rms Amplifier, 4 inputs, master tone 
and volume controls etc. 8 ohm output. Cased portable. 
£3350. Post 40p. 
DJ70S 70 watt rms version. Cased portable. £5300. 
Post 40p. 
DISCOAMP 100 watt rms to 8 ohms. 4 inputs, separate 
bass and treble controls, PFL, etc. Cased for cabinet or 
rack mounting £76.50. Post 40p. 
McDONALD MP60 fitted to plinth with cover, 
SC5MD cartridge to match above amplifiers. £17.50. 
Post 70p. 
DJ30L11 3 changing light control unit for above ampli- 
fiers: 3 x I K Watt. Treble, Bass and Mid range. £3350. 
Post 35p. IÌ 
EFFECTS PROJECTORS -Coloured 
rotating light patterns. 
DISCO COLT 250 watt 

Tungsten £22.50 
LIQI 50-50 watt Q.I. £32.50 
LIQI 150-150 watt Q.I. £50.00 

Complete range 
of Disco/PA/ 

Lighting on dis- 
play at "309" 

EQUIPMENT 

ee:''k # 
. 6e 7 e 

Si in IN I Mila 

J! 

LOW COST HI-FI SPEAKERS 
E.M.I. Size 134" X 8k ". Large Ceramic Magnet. 
TYPE 150 6 watt, 3, 8 or 15 

ohms £2.20. Post 22p. 
TYPE 150 TC Twin cone ver- 

sion £2.75. Post 22p. 
TYPE 450 10 watt with twin 

tweeters and crossover. 3, 8 
or 15 ohms. £3.85. Post 25p. 

TYPE 350 20 watt with tweeter 
and crossover. 8 and 15 ohms. 
£770: Post 28p. 

POLISHED CABINETS For 150, 150TC and 450 £4.60. 
Post 30p. 

HIGH POWER AMPLIFIER MODULES 
MPAI2 1 Quality transformerless low noise amplifiers 

suitable for all Audio, PA and Hi Fi use. ff Modern compact designs. PA25 and PASO 
74, 

ü supplied with plug harness for use with 
MU442 Power Supply. 

MPA12/3 18v. 0.8A. 12W. 3-4 ohm. £4.50 
MPAI2/15 30v. 0-5A. 12W. 12-16 ohm. 
Mas ï ' MU24/40 Mains unit for I or 2 MPA 12J3 
or 15. £4.50 
PA25 22-0-22v. IA. 25W. 8 ohm. £7.50 
PASO 22-0-22v. 2A. 50W. 3-4 ohm. £9.50 
MU442 Mains unit for I or 2 PA25 or I only 
PASO. £6.00 

Post 20p per unit PA2 

ALL SILICON-FET PREAMPLIFIER AND MIXER 
SELF POWERED 

All inputs. Adjustable input 
and output. DIN sockets. 
Tape in and out. Micro- 
phone mixing. Suitable up 
to 4-PA25 or 2 -PAM. 

Price £ 10.50 30pt 

300mW TRANSISTOR AMPLIFIER MODEL 4-300 
Fully assembled 5TR Amplifier. Size 5} X It x éin. I-10mV adjustable sensitivity. 
Output 3-8 ohms. Fitted Vol. control. 
9 volt operated. Thousands of uses plus 
low cost. 
Price £1.75, p.p. 15p 
(or 2 for £325, p.p. 15p) 

BUILD THIS VHF FM TUNER 
5 TRANSISTORS 300 [cc's BAND- 
WIDTH, PRINTED CIRCUIT, HIGH 
FIDELITY REPRODUCTION. MONO 
AND STEREO 
A popular VHF FM Tuner for quality 
and reception of mono and stereo. 
There no doubt about it-VHFFM -- '-- l 
gives the REALALsound. Alllparts sold 
separately. Free Leaflet No. 3 & 7. 
TOTAL £6.97, p.p. 20p. Decoder Kit E5.97. 
Tuning meter unit £1.75 
Mains unit (optional) Model PS900 £2.47. Post 20p 
Mains unit for Tuner and Decoder PS 1200 £2.62. Post 20p 

SINCLAIR PROJECT 60 MODULES 
-SAVE POUNDS! 
Z30 £3.60; Z50 £4.38 
STEREO PZ5 £3.98 

60 £7.98; PZB £5.97 
PZ6 £6.38; 
Transformer for PZ8 £2.95 

Active Filter Unit £4.75 
Stereo FM Tuner £1995 

1C12 £230; Q16's £Bea. 
Post etc. 20p per item 

ALSO IN STOCK 
2000 £23.75; 3000 £31.50 

Post 50p each 

PACKAGE DEALS 
2 X Z30, Stereo 60, PZ5 £16.75 

Post 25p 
2 x Z30, Stereo 60, PZ6 £1825 

Post 25p 
2 X Z50, Stereo 60, PZ8 £20.25 

Post 25p 
Transformer for PZ8 £2.95 

Post 20p 
NEW PROJECT 605 KIT £20.95 

Post 25p 

"BANDSPREAD" PORTABLE TO BUILD 
Printed circuit all transistor design 
using Mallard RF/IF Module. Medium 
and Long Wave bands plus Medium 
Wave Bandspread for extra selectivity. 
Also slow motion geared tuning, 600 
mW push-pull output, fibre glass PVC 
covered cabinet, car aerial. Attractive 
appearance and performance. 
TOTAL COST TO BUILD £7.98, 

p p. 320. (Battery 22p). All parts sold separately -Leaflet No. 2 
'7T' MEDIUM AND LONG WAVE PORTABLE (as previously 
advertised) £6.98, p.p. 35p from stock -Leaflet No. I. 

SLIDER CONTROLS 
Top quality. 60mm singles and ganged. Complete with 

MORE OF EVERYTHING AT LOW PRICES ALWAYS AT HENRY'S knobs. 5K, IOK, 25K, SOK, 00K, SOOK, Log and 
Lin. 45p each. IOK, 25 K, SOK, TOOK, Log an":1 Lin ganged. 

Send large S.A.E. with list for -arts uote for our circuit or et a Catalogue -it's all in there! 75p each. Post 1-5 15p; 6 or more 20p. 

SPECIAL!! Anti -Feedback Micro- 
phone designed and made for 
Henry's for all PA/Disco Equipment. 
£11.50 
LIGHT GUIDE 64 fibres sheathed 

£1 per yd. 
Mono (0431") £1.50 per 25 metre 
reel. 
Call, write or phone for details and 
lists. 
HI -FI -LARGEST RANGE IN STOCK 
-BIGGEST DISCOUNTS -FREE 12 
PAGE STOCK LIST REF. 16/17 

Electronic Components, 
Audio and Test Gear Centre 
356 -EDGWARE ROAD, 
LONDON, W.2. 
Tel: 01-402 4736 

"3097 "354" Er 

High Fidelity Sales & 
Demonstrations Centre 
354 EDGWARE ROAD, 
LONDON, W.2. 
Tel: 01-402 5854 

"356" OPEN SIX FULL DAYS 

P.A., Disco Mail Orders, Special Bargain 
& Lighting Centre Shop, Industrial Sales 
309 EDGWARE ROAD, 303 EDGWARE ROAD; 
LONDON, W.2. LONDON, W.2. 
Tel.: 01-723 6963 - Tel: 01-723 100819 

A WEEK 9 am to 6 pm MONDAY TO SATURDAY 


