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ADGOLA Soldering 

Instruments add to 

your efficiency 

I THE NEW INVADER' 

ADCOLA L.646 
for Factory Bench 
Line Assembly 
A precision instrument—supplied 
with standard 3/16" (4.75 mm) 
diameter, detachable copper 
chisel-face bit*. 
Standard temp. 360oc at 23 
watts. 
Special temps, from 250oc— 
410oc. 

^Additional Stock Bits 

PRICE 

£1.85 

(illustrated) available 

COPPER 

g ^ JL" _ 2.4 mm chisel face 
■:= . i 
B 24 tV — 4,75 mm ^"|wb'"Y£R 

B 12 A" — 4.75 mm 

6.34 i CHISEL FACE B 58 
LONG LiFE 

B 42 L.L -j^' — 4.75 mm CHISEL FACE 
   

B 38 LL CHISEL FACE 

B 14 LL A" - it" CHISEL FACE 
c -ES) 
B 44 LL 

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

Write for 
price list 
and 
catalogue 

ADCOLA PRODUCTS LTD., 
(Dept. M), ADCOLA HOUSE, GAUDEN RD., LONDON, S.W.4. 
Telephone; 01-622 0291/3 • Telegrams: Soljoint London Telex •Telex: Adcola London 21851 

DCO 
IRegd Trad a Mark 

WICKS 

FOR 
BARGAINS 

E.A. STEREO AMPLIFIER: 
5 watts per channel; In attractive 
afrormosia veneered sleeve. Controls; 
On-off volume; Bass; Treble; 
Balance; Selector; Headphone Jack. 
Ceramic or Magnetic PU. Radio and 
Tape Inputs; Tape output and 
speaker output. Fully guaranteed 12 
months parts, 6 months free service. 
Size 14i"W x 9|"D x 45"H approx. 
£16 50 inc. post.     

Guaranteed ail 
brand new best 
quality goods. 
Mo rubbish. 
Mail order only. 
By return Post 
service. 
All enquiries 
SAE please. 

3 WAY SPEAKER SYSTEM; 
8" twin cone Bass speaker and 3" 
tweeter, fitted in extremely elegant 
teak veneered cabinet. Size ; 18i"H x 
1H"W x 10"D. 8 ohms handle 10 watts. 
£7-50 inc. Carr. 
GARRARO OFFERS 
Garrard SP2S Mk III (Rec. Price 
(£16 44) Our Price £11-25. Carr. & 
Ins. 50p. 
Garrard SP2E 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 £23-79). Our Price £16. Carr. & 
Ins. 75p. 
Or with choice of fitted cartridges. 
SP25 Mk IM/Sonotone 9TAHC (Rec, 
Price £27-89) Our Price £18. Carr. & 
Ins. 75p. 
SP25 Mk Ill/Shure M3DM (Rec. 
Price £31 -62) Our Price £20. Carr, 4. 
Ins. 75p, 
SP25 Mk HI/Goldring G800 (Recr- 
Price £36-79) Our Price £21. Carr. & 
Ins. 75p. 
SP2S Mk Ill/Shure M5SE (Rec. Price 
£36-76) Our Price £21. Carr, & Ins, 75p, 
Note! Garrard SLS5B (Automatic 
Changer version of SP25 Mk 111) 
alternatively supplied—please add 
£3 to above prices. 
Garrard APT6 (Rec. Price £28 88) 
Our Price £20 85. Carr. & ins. 50p. 
Garrard AP76 ready wired in beautiful 
teak plinth with perspex cover (fitted 
with 5 pin DIN or Phono plugs). 
Please state choice. (Rec. Price £40-88). 
Our Price £27. Carr. & ins. 75p. 
OR WITH CHOICE OF FITTED 
CARTRSDSES. 
Garrard AP7S/Shure IV!3D (Rec. 
Price £48-29) Our Price £30-55. 
Carr. & Ins. 75p. Garrard AP7S Shure 
M55E (Rec. Price £53 85). Our Price 
£33-35. Can. & Ins, 75p. 
Garrard AP78'Goldring 6800 (Rec. 
Price £53-85) Our Price £33-35. Carr. 
& Ins. 75p, 
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. & ins. 35p. 
CARTRIDGES 
Sonotone STAHC dia. Rec. Price 
£4-10. Our Price £1 -99 
Shure M30M (Rec. Price £7-41) Our 
Price £4-87- 
Shure M55E (Rec. Price £12-97) 
Our Price £9-50. 
Goidring 800 (Rec. Price £13-00 
Our Price £7-50. 
Goidring 800 H (Rec. Price £10-69) 
Our Price £6-99. 
P & P 18p any type 

Special Offer! 
Grundig GDM312 
Dynamic Micro- 
phones. List £7.35 
OUR PRICE £3. 
P & P 30 j 
Service Sheets 
1,000's on all makes T.V.'s, Radios, Tape Recorders, Record Players. 13,p incl. post. Please state model. Cheques & open P.O's returned if sheets not available. 
Hi-Fi Stereo 
Headphones (Value £5-00) Only £2-25 inc. post. 
Speaker Cloth Best quality. Width 36". Under half price at 55p per yd. Black with gold fleck, will blend with any room setting. End of stock line, yds arid yds must go. 
Plugs, Sockets 
and Leads. 
Phono plugs; 3p each 30p per dozen. 2 pin Din spkr. plugs lOp each. 3 pin Din plugs. 15p each 5 pin Din plugs. 13p each. 5 pin Din sockets (chassis) 7p each. Stereo Jack Sockets c/cct. t3p each. Phono sockets (chassis) 2 way 3p: 3 way 4p; 4 way 5p. 6ft. stereo lead 5 pin Din to open end. 45p 6ft. stereo lead 2 phono to open end. 37p 12ft. spkr. lead 2 pin Din to open end. 40p. 
Please add P i P 5p. 
100 Mixed 
Resistors 
i watt 10% all best quality (no ex govern- ment) 40 p. 
Pots 100Kx 100Kfins 4Logs, 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. 

Speaker cabinets 
Attractively veneered 
in afrormosia, black 
front. Size approx. 
7i"W x 9|"D s 4i"H. 
Ready cut to take 
8" x 5" speaker. 
£1 99. P. & P. 12p. 

D. T. WICKS & CO. 49 North Station Rd, 
Colchester, Essex. Tel: (0206) 78807 
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HOME RADIO (Components) LTD. 

Dept. PW, 234-240 London Rd., 

Hitcham, CR4 3HD. 01-648 8422 

of obtaining components 

quickly & easily 

CALL AT No. 240 

London Rd.,Mitcham 

If you live within easy reach of Mitcham or are in the 
area at any time do call on us. Weareaimost opposite 
Mitcham Baths. We open 9 a.m. every weekday. On 
Wednesdays we close 1 p.m. and all other days, 
including Saturdays, 5.30 p.m. On Saturdays we have 
extra staff to deal with queries. We carry a vast stock 
of components, and 999 times out of a 1,000 we can im- 
mediately lay our hands on the particular item required. 

JOIN OUR CREDIT 

ACCOUNT SERVICE 

We began our Credit Account Service about 18 mon- 
ths ago and it has proved extremely popular. Little 
wonder! Our customers find it a very simple and con- 
venient way of purchasing all their radio and electronic 
needs. We supply pre-paid envelopes and orderforms 
and no matter how many orders you send us you make 
only one payment per month. There are several other 
advantages with our Credit Account Service. Please 
write or phone for details. 

The price of 70p applies only to catalogues purchased 
by customers in the U.K. and to BFPO addresses. 

and 

ORDER BY MAIL 

OR TELEPHONE 

Although we are kept busy selling "over the counter" 
we supply even more by Mail Order, You can tele- 
phone any time of day or night, Sundays included, 
if you ring out of office hours a recording machine 
takes your message for us to deal with as soon as 
we open shop again. Our number is 01-648 8422, If you 
wish to order by post our address is in the panel at 
the top of the page. We deal with ail orders promptly, 

WHICHEVER WAY YOU 

CHOOSE you need the 
Home Radio Catalogue 
In its 315 pages are listed 
over 8,000 components, 
over1,500of them illustra- 
ted. Each copy contains 
10 Vouchers, each worth 
5p when used as instruc- 
ted. Free Supplements 
are supplied regularly to 
keep you up-to-date. The 
Catalogue costs 50p over 
the counter, or70p includ- 
ing postage and packing. 

p t 

»• i 

Post this Coupon with 
Cheque or PO for 7Op 

r Please write Name and Address in block capitals. 
1 

Name. 
Address 

HOME RADIO {Components) LTD. 
Dept. PW, 234-240 London Rd., Mitcham, CR4 3HD 
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SP2S MKIII SPECIAL! 
GARBAED SP25 MK HI SINGLE BECORD FLAYER BITTED GOLDRENG 830 or AT06 MAGNETIC STEREO CARTRIDGE as avail- able. COMPLETE IN TEAK PLINTH WITH RIGID PERSPEX DYER. Total list price over £29, 

PREMIER PRICE 
£1990 

P. & P. 5 Op. 
TAPE CASSETTES 

/60 \ 3 for \min./ 01U £1.05 
(9Q } fiOn 3 for 
Win./ ucD £1.80 
f120 \ Q7r» 3 for 
Win./ O/p £2.55 

P. & P. Bp. 
Alt cdsawttM con b* supplied with librory cases 
at 3p. extra each 

060 
090 
0 20 

PREMIER QUALITY MICROPHONES 

Jpijlj iSlL 5IK0-'i 

^ \vf 

Precision made, beautifully designed and oflering reliability at reasonable price. EANON MKO-47 MINIATURE DYNAMIC Frequency response 60-13,000 Hz. Impedance 50K ohms (—59 db). Can be used with stand, hand held or around neck. Diecastbody-Isatin chrome finish. Features removable windscreen. Complete with 8ft. cable, stand adaptor and Lavalier cord. 

Frequency response 60-12,000 Hz. High impedance. Complete with 8ft. cable, table stand and Lavalier cord. PREMIER PRICE £2-87, P. & P. 20p. FANON MEO-54 DYNAMIC Frequency response 60-12,000 Hz. Impedance 60K obms (—60 db) and 150 ohms (—71 db). On/OS switch- Complete with 20ft. cable and stand adaptor. PREMIER PRICE £8-97. P. & P. 20p 

" VERITONE " RECORDING TAPE 
SPECIALLY MANUFACTURED IN U.S.A. FROM EXTRA STRONG PRE-STRETCHED MATERIAL. THE QUALITY IS UNEQUALLED. TENSILISED to ensure the most permanent base. Highly resistant to break- age, moisture, heat, cold or humidity. High polished splice free finish. Smooth output throughout the entire audio range.Doublewrapped-attractively boxed, 
LP3 8' 250' P.V.C. 28p DT8 W 1800' POLYESTER £112 TT3 8' 450' POLYESTER 37p TT0 5^ 2400' POLYESTER £1-87 DTS Si' 600' POLYESTER 57p SP7 7"     SP5 6' 600' P.V.C. 42p LP7 7' LP5 5" 900' P.V.C. 50p DT7 7' DTS 5' 1200' POLYESTER 75p TT7 7' 
TAPE SPOOLS 3' 10p. 5', Sf, 7* 9p, Poat and Packing 3' 5p, 5', 5}', 8p, 7' lOp. (3 reels and over Post Free). 

1200' P.V.C. 1800' ACETATE 75id 2400' POLYESTER £1 25 8600' POLYESTER £2-50 

PREMIER RMDMO 
.10 & 23,TOTTENHAM COURT ROAD, LONDON, W.1 TEL; 01-636 3451/2639 
HEAD OFFICE & MAILORDER DEPT. 23,TOTTENHAM CT. RD. TEL:01-636 3451 

E.M.I. 13x8in. 
HI-FI SPEAKERS 
Kitted two 2iin tweeters and crossover network. Impedance 8 or 15 ohm. Handling capa- city 10W. Brand new. 

£3.47P.4P.40p 

m 

METER BARGAINS 
MODEL GT-800 MULTIMETER A precision made pocket sized test meter, ideally suited for testing elec- tronic circuits or electronic appliances. Supplied complete with test lead and batteries. RANGES—DO Voltages; 10, 50, 250, 1,000V (1,000 opV). AC Volt- age: 10, 50, 250, 1,000V (1,000 opV). DC Current: 1mA, 100mA. Resistance: 0-150K ohms. Decibel: —10 +22db (at AO 10V range) £2.47, P. & P. 17p. 

MULTIMETER 20,000 O.P.V. Features large easy-to-read meter, wide choice of ranges. With test leads, batteries and manual. Size; 41" x 3i" x 1". RANGES D.C. Voltages 0-5-25-50- 260-500-2500v, A.C. Voltages 0-10-60- 100-500-1000v. D.C. Current: 0-50/xA- 2*6niA-250mA. Resistance: 0-6000 ohms 0-6 megohms (800 ohms and 30 Kcbms, at centre scale). Capacity: 10 fifxt to •OOlfH, -OOlptf to •Ijif. Decibels -20 to +22dB. £4-90. P. & P. 17p. 

MODEL CT-62 MULTITESTER RANGES—DC Voltages: 0, 6, 25, 100, 500/1,000V (20,000 ohma/V). AG Volt- ages: 0, 6, 25, 100, 500, 1,000V (10,000 ohms/V). DC Current: 0, 50uA, 0, 5, 50, 500mA. Resistance; 0, 6k, 600k, 6M, 60M ohms. Decibels: —20 db to +62 db in 6 ranges. £5.82, P. & P. I7p. 

J 4-J-OXFORD ST. 

TOTTENHAM COURT RD; 

Accelerator 

Spin Wheel 

for that Extra Long Scale 

•fc Smooth nylon to brass gears 
Rapid travel over a long scale 

■^r No need for larger or heavier { 
flywheel 

■jlc One hole (I" dia.) fixing 
■jt Complete with nut and lock 

washer 

Write for literature: 

JACKSON BROTHERS (London) LIMITED 
Dept. P.W. Kings way, Waddon, Croydon CR9 4DG. 

Phone: (0l)-688 2754/5 Grams: Walfilco, Croydon. 
U.S. Office: M. Swedgai, 

258 Broadway, New York, N.Y. 10007 

1110 POWER AMPLIFIERS 
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LIMITED 
mac 

PULLV TiSTiD AND NARKED 

AC 126 ACT" AC I 
ACY AMY 

*0 O'l 01 ot 
u 

BC;6« s I scm sciw ». » BCI?? scioi <:;■ ) IE1?A o.is 
Sfi 

ii BSY95A 
ec4i OC4S 
ocn OC73 OC8I OCilD OC83 OCI39 OCI40 

I 0*13 0.(3 0'I3 0.(3 O.IS 0.13 O'tl on 0.(3 d>t3 0-17 6' 13 013 0'20 0-13 0-17 

els 041 04$ 045 013 0.(3 6.SO 640 045 040 045 G'4S 

040 

040 

g:ll 
0(0 
til I 0.09 0.07 

FREE! 
PACKS Of YOUR OWN CHOICE UP TO 
THE VALUE OF SOp WITH ORDERS 

OVER £4 

CLEARANCE LINES 

,1.10 w.M m 
SUOS© Audio Amp. S:0O Mi 180 
ke niiir^r,^ ^ ^ ^ Sip Mji A.I.L Pully marked & tested 

^ ^ ** 
ZVAm.omt.mim ,is m m 
„ I.P= Pif set ISp 12p lOp TiC^J Thvriiters, 8A, iOV Tenas ISp !Sp 18p DA43t Geld bended Diodes, !Sp 18| 

3p 
4p 

mgrhed Ateited 3p 1W loner Oledes 0'8V, 7'8V, 84V, 27V, 30V &43V 5p 10W Zonef Oiedes! 74V.11V,1gV.g0V4100V 2ep 1?p Hp Micro Switches, S'P, C/O Pepglar slie 25p m Hp 1 Ame Bridge Reetlflere SBV, RMS 2Sp 22p SOp 
1 Amp Plastic Rectifiers. These are voltage, reverse Polarity and other rejects from the BY 127 range. Ideal for low voltage Power Units etc. Price £1 per 100. 

COLOUR T.V. LINE OUTPUT 
TRANSFORMERS Designed to give 25kV when used with PLS09 and PY500 valves. As removed from colour receiver's at the faetery. 

ONLY £1 each   pest and Oeeking 23p, 
BUMPER BUNDLES Thate parcels contain all types of surplus dec' trontc components, printed panels, switches, potentiometers, transistors and diodes, etc. 

1 LBS IN WIIOHT FOR £1 
Post and packing 2Sp. 

OUR VERY POPULAR 3p TRANSISTORS 
PULLY TESTED & GUARANTEED 

TYPE " A " PNP Silicon alloy, metal TO-5 can, 2S300 type, direct replacement for she OC200/203 range. 
TYPE " B " PNP Silicon, plastic encapsulation, few voltage but good gain, these are of the 2N3702/3 and 2N40S9/62 range,. 
TYPE " i " PNP Germanium AF or RF—please state on order. Fully marked and tested, 
TYPE " F 1 'NPN Silicon plastic encapsulation, low noise amplifier of the 2N3708, 9, 10, II. 

BULK BUYING CORNER 
NPN PNP Silicon Planar Transistors TCM8 
mixed untested simitar to 2N706-6A-8, 
BSY26»7A9-95A and BCr70 etc. £4-25 per 500. £8 per 1000. 
NPN Sificon Planar transistors plastic eneap- 
sulacton untested similar to 2N3707 to 3711. £445 per 500. £8 per 1000. 
Silicon planat diodes do-7 glass similar to OA200-202. BAY3I-36. £4-50 per 1000, 
NPN PNP Silicon planar transistors plastic 
TCM8 similar to BCH3-4. BCI53-4. BFI53- 
160, etc. £445 per 500. £8 per 1000. 
NPN Silicon planar transistors TO-5 can similar to BCI42 3, BFY50-2-3. £545 per 500, 
£10 per 1000.    
OC4-4, OC45 transistors fully marked and 
tested 500 to 999, 8p each, M)00 +- 6p each. 
OC7t transistors fully marked and tested, 
500 to 999, 6 each, (OOO-f 5p each. 
A amp minature plastic diodes IN400I at 
500 to 999, 4p each, iOOO-h 3p each. 
IN4004 at 500 to 999, 5p each, I OOO-f- 4p each, 
1N4006 at 500 to 999, 6p each, 1000-r 5p each. 
1N4007 at 500 to 999, 8p each, 1000+ 7p each. 

NEW UNMARKED UNTESTED PAKS 
B66 ISO Germanium Diodes Min. glass type SOp 
B83 200 Trans, manufacturers' rejects all types NPN, PNP, Sll. and Germ. SOp 
B84 100 Silicon Diodes DO"7 glass equlv. to OA200, OA202 SOp 
B86 SO Sil. Diodes sub. min, IN9I4 and tN9l6 types SOp 
B88 50 Sil. Trans. NPN. PNP equiv. to OC200/I, 2N706A, BSY95A, etc. 

SOp 
B60 10 7 Watt Zener Diodes Mixed Voltages SOp 
H6 40 250mW. Zener Diodes DO-7 Min. Glass Type SOp 
HIO 25 Mixed volts, 1-i watt Zeners. Top hat type SOp 
HM 30 MAT Series " alloy " pnp Transistors SOp 
HIS 30 Top Hat Silicon Rectifiers, 750mA. Mixed volts SOp 
H16 8 Experimenters' Pak of Integrated Circuits. Data supplied 

SOp 
H20 20 BY 126/7 Type Silicon Rectifiers, 1 amp plastic. Mixed volts. 

SOp 

NEW TESTED AND fiUARANTEED PAKS 
M 4 Ph&ie Cells, Sun HaiteHes. 04 m 8«SV, 04 m 2mA. I0p 
«s 4 INAOO? §11. Ree. diodes, 1,000 PIV lamp pii§«ig SOp 
m 10 Rei# Iwiighes. mSksd iypgs large and small SOp 
tm 200 Mixed GapaeiEers. Pesiage i3p Apprsx. quansity, gsumed by weiiht 

SOp 
H4 250 Mixed Resisiers. Pastage I0p, Apprex. quanfiiy gsunted by weight 

SOp 
MY 40 Wtfeweund Restsiers. Mixed types and values. Pestage 8p. SOp 
Hi 4 BY 127 Sll. Rses. 1000 P!V, 1 amp. plastic SOp 
H9 2 OCF7I Light Sensitive Phet© Translsser SOp 
MU 20 NKTISS/2S9 Germ, diodes, brand new stock cleaPBhee SOp 
Hit 10 OC7IJ7S uncoded black glass type PNP Germ, SOp 
HIS 10 OC8I/8ID uneeded white glass type PNP Germ. SOp 
Hit 20 OCaOO/1/2/3 PNP Silken uneoded TO-S ean SOp 
HIS 20 OA47 gold bonded diodes ceded MCS2 SOp 

F.E.T. PRICE BREAKTHROUGH ill 
This field effect transistor is the 
2N3823 In a plastic encapsulation, 
coded as 3823E. It Is also an excellent 
replacement for the 2N38I9. 
Data sheet supplied with device, 
M0 30p each, I0-S0 25p each, 50 + 
20p each. 

Make a Rev. Counter for your Car. The 
'TACHO SLOCK*. This encapsulated 
block will turn any 0-1 mA meter into 
linear and accurate rev, 
counter for any car. 

£1 each 

FREE CATALOGUE AND LISTS 
for:— 

ZENER DIODES 
TRANSISTORS, RECTIFIERS 

FULL PRE-PAK LISTS 
& SUBSTITUTION CHART 

MINIMUM ORDER SOp CASH WITH 
ORDER PLEASE. Add lOp post and 
packing per order, OVERSEAS ADD 
EXTRA FOR AIRMAIL. 

P.O. RELAYS 
Various Contacts and Coil 
Resistances. No individual 
selection. Post & Packing 25p 

8 FOR 

£1 

I FREES A WRITTEN GUARANTEE WITH ALL OUR SEMICONDUCTORS | 

L11 
l-P n E- PAK LTD 

DEPT. A. 222-224 WEST ROAD, WESTCLiFF-OM-SEA, ESSEX 
TELEPHONE; S0UTHEND (0702) 46344 
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28watts, r.m.s. 40th to 40kHz13dB 

There are two stereo amplifiers —the RT100 for ceramic cartridges, the RT101 
for magnetic. Both incorporate FETs (FIELD EFFECT TRANSISTORS), just 
like top-priced units. FETs give you more of the signal you want, and almost 
none of the background hiss you don't. Both units have a jack socket to plug 
in headphones and there's a separate output for tape recorder. Filters (an 
unusual feature in this price range) and tone controls give a wide range of 
bass and treble adjustment which compensate for input deficiencies and 
domestic acoustic conditions. 

m 

l 
s 

Mk 

Viscount 118 Audio 

Suite complete 

PRICKS SYSTEM 1 
Viscount III BT101 amplifier £22,00 + 90p p&p 
2 x Duo Type it speakers, £14.00 4 £2 p&p 
Garrard SP25 Mk. Ill with 
MAG. cartridge, plinth 
and cover £23.00 4- £1 p&p 

Total Isaoo 
Availabia eompleta for only £62.00 + £2,60 

P&P 
SPECIFICATION 
14 watts per channel into 3 to 4 ohms. Total distortion 

tOW @ 1kHr 0-1%. P.U.! (for ceramic cartridges) 150mV into 3 Meg. P.O.2 (for magnetic cartridges) 4mV (ia 1kHz into 47K squalised within ±108 R.I.A.A. Radio 
130mV into 220K. (Sensitivities given at full power.) Tape out facilities; headphone socket, power out 250 mW per 
channel. Tone conUo!s and filter characteristics. Sass: 
12 dB to — 17 dB 60HZ. Bass filter. 6dB per octave cut. Treole controi; treble + 12 dB to - 12 03 in, 15 kHz. 
treble filter: 12 dB per octave. Signal to noise ratio: (all 
controls at max.) RT101 - P.U.t.d radio —65dB, P.U.Z — 58 dB. RT100 came as RTtOI but P,U.2. for crystal cart- 
ridges 450 mV into 3 Mep, Cross talk better than - 3SdB on all inputs. OverloadcharaclerisiicsiMB on all inputs. 
Size 131" r g" x 31'' 

Goods cannot be despatched outside the U.K. 
Ssdio and TV Components (Acton) Ltd. 21 c High Street. Acton. London W3SNG 
323 Edgware Road, London, W.2. Mail orders to Acton. Terms C.V-J.O. All enquiries S.A.E. 

SYSTEM 2 
As System 1, but with 2 x Duo Type III 

speakers at pair £32.00 4- £3 p&p 
Available complete for £89 4- £4 p&p 
SYSTEM 3 
Viscount Hi Amplifier RT100 £17.00 4- 90p p&p 
2 x Duo Type ii speakers, pair £14.00 + £2 p&p 
Garrard SP25 Mk. HI with CER. diamond 
cartridge, plinth and cover £21.00 4- £1 p&p 

Total £52.00 
Available complete for only £49.00 4- £2.80 

P&P 
SPEAKERS Duo Type II 
Size 17" x 1or x 6|". Drive unit 13" x 8" with 
parasitic tweeter. Max. power 10 watts, 3 ohms. 
Teak veneer cabinet. £14 pair 4-£2 p&p. 
Duo Type III Size234" x 114' x 94". Drive unit 
134"x84"wilh H.F.speaker. Max, power20watts 
at 3 ohms. Frequency range 20Hz to 20kHz. 
Teak veneer cabinet. £32 pair+ £3 p&p. 

R+TV 
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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: ± IZdB at 10 KHz. Inputs: 4 inputs at 
5mV into 470K. Each pair of inputs controlled by separate volume 
control. 2 inputs at 200mV into 470K. To protect the output valves, the incorporated fail safe circuit will 
enable the amplifier to be used at half power. 
SPEAKERS! Size 20" x 20" x 10" incorporating 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 
Sound 50 amp and 2 speakers £50 
or available separately. 

Plus £4 
P. &P. 

'Amplifier £28.50 plus £1.50 P. & P. 
Speakers £12.50 each plus £1.75 P. & P. 

THE ELEGANT SEVEN Mk. Ill 
(350m W Output) 
7 transistor fully-tunable M.W.—L.W. superhet 
portable. Set of parts. Complete with all com- 
ponents, including ready etched and drilled printed circuit board—back printed for foolproof 
construction. 
MAINS POWER PACK KIT : 75p extra. 
Price £5.25 plus 50p. P. & P. 
Circuit 13p FREE WITH PARTS. 

THE DORSET (600m W Output) 

7-transistor fully tunable M.W.—L.W. super- 
het portable. Set of parts. The latest modulised 
and pre-alignment techniques make this simple 
to build. Sizes : 12 x 8 x 3in. 

Price £5.25 plus 50p P. 4 P. 
Circuit 13p FBEE WITH PARTS 

CONTINENTAL 

4 TRACK, 

3 SPEED 

TAPE BECK 
R.C. 74 tape deck. Three 
speeds—7£, 3i and I-J 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-cycIe A.C. motor. A heavy, accur- 
ately balanced, flywheel brings wow and flutter levels down to approx. 
0.3% total at Si and 7i- ips. Fast rewind in both directions. 
Controls couldn't be simpler! Just five push buttons that interlock to 
cut out accidental tape damage. EflScxent 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-i- x 1 If X 6 inches. 
Every single deck fully tested before dispatch. Spools not supplied. 

Price complete £15-00. Plus 75p P. & P. 

TOURIST 

MARK 3 

CAR RADIO V 
m 

- -m 
tourist 

ALL TRANSISTOR 
Beautifully designed to blend with the interiors 
of aii cars. Permeability tuning and long wave 
loading coils ensure excellent tracking, sensi- 
tivity and selectivity 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-allgned I.F. module and tuner together with 
comprehensive instructions guarantees success 
first time. 12 volts negative or positive earth. 
Size 7in x 2ln x 4410 deep. 

See previous page for address 

SET OF PARTS 

£6.30 
plus P. & P. 50p. 
Circuit diagram 13p. Free with parts 
Speaker, baffle and fixing kit 
£1.25 extra plus 25p. p. 4 p. 
Postage free when ordered with 
parts. 

R TV 
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TECHNICAL 

TRAINING 

in radio television 

and electronics 

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

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

• C. & G. Telecommunication Techns'. Certs. 
9 C. & G. Electronic Servicing 
• R.T.E.B. Radio/T.V. Servicing Certificate 
• Radio Amateurs' Examination 
• Radio Operator Certificates 
9 General Certificate of Education, etc. 
Now available Colour T.V. Servicing 
Examination Students coached untii successful 

IMEWself-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—ail under expert tuition. 
Transistor Portable available as separate course. 

POST THIS COUPON TODAY 

for full details of ICS courses in Radio, T.V. and Electronics. 

INTERNATIONAL 
CORRESPONDENCE SCHOOLS 

EiT, (691 
Dept. 171, Intertext House, Stewarts Road, London, S.W.S 4U] 
Please send me the ICS prospectus—free and without obligation. 
(state Subject or Exam)...,          

NAME     (BLOCK CAPITALS PLEASE) 
ADDRESS    

I AGE OCCUPATION  971 

IHTERHATIOHAl CORRESPOHDENCE SCHOOLS 
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AT HOME 

SOLDERING? 

Our miniature irons are used all over 
the world in that most exacting market— 
the modern electronics industry, the 
rapidly developing technology of which 
has made possible the enormous 
growth of activities available to the 
technical hobbyist. 

He now also requires equipment to the 
highest commercial standards. Like our 
soldering irons, for example. 

Look at the ADAMiN Model 15. If there 
is a smaller iron for mains use, we 
haven't seen it. It weighs a mere 4 oz 
(less flex) and is about 7 inches long. 

But it has a big performance. Used with 
interchangeable bits from aV to 4" it 
is suitable for ail work, from Hearing 
Aids to Colour Television. 

Use the mains version at home 
or clip the 12 volt mode! to the 
car battery or 12 volt power unit 
(consumption only 1.25A). 

Send for HOBBY PACK 10 consisting 
of Model 15 iron with four bits, A", 4" 
is", -is" and tube of Bit Lubricant. 
State voltage required—12v or 
220/240v. 

PRICE: HOBBY PACK £2 30 
p & p FREE 

LIGHT SOLDERING 

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

«i 



TRANSISTOR RADIOS 

TO BUILD YOURSELF 

Backed by after sales service 

NEW! roamer eight mk 1 
WITH VARIABLE TONE CONTROL 

7 Tunable Wavebands: Medium Wave 1, Medium Wave 2, Long Wave, SW1, SW5, SW3 and Trawler Band. Built in Ferrite Rod Aerial for Medium and Long Waves. 4 section 24' retractable chrome plated Telescopic aerial lor Short Waves for maximum perfor- mance. Push pull output using 600 mW transistors. Socket for car aerial. Tape record socket. Selectivity switch. Switched earpiece socket complete with earpiece for private listen- ing, Eight transistors plus 3 diodes. Famous make 7in. x 4m. Speaker. Air spaced ganged timing condenser, On/Off switch volume control. Wave change switch and tuning control. Attractive case in rich chestnut shade with gold blocking. Size 9 x 7 i 4in. approz. Easy to follow instruc- tions and diagrams make the Roamer Eight a pleasure to f \ 
•xaM- Total building costs "f - |;*% Vi ,5* | post, packing Parts Price List and Easy Build Plans 25p and insurance 4Ip. (PKEB wltl. parts). <wra™ p. a. P. Mh. 

roamer seven mk IV 
SEVEN FULLY 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 Medium and Long Waves. Retractable 4 section 24m. chrome plated telescopic aerial for peak Short Wave listening. Socket for Car Aerial. Powerful push- pull output. Seven transistors and two diodes including Micro-Alloy R.F. Transistors. Famous make 7 i 4in. P.M. speaker. Air spaced ganged tuning condenser. Volume/on/off control, wave change switches and tuning control. Attractive case with carrying handle. Size 9 x 7 x 4in. approx. Easy to follow instructions and diagrams make the Roamer 7 a pleasure to build. Parts price list and easy build plans 15p {FREE with parts). Earpiece with plug and switched socket fat private listening, 30p extra. 

Total building costs £5.98 
Overseas P. & P. 90p 

Post, packing and insurance 41p. 

pocket five 
MEDIUM WAVE. LONG WAVE 
AND TRAWLER BAND PORTABLE 
WITH SPEAKER 
Attractive black and gold case. Size 5J x x 3|in, Tunable over both Medium and Long Waves with extended M.W. band for easier tuning of Luxem- bourg, etc, 7 stages—5 transistors and 2 diodes, supersensitive ferrite rod aerial, fine tone moving coil speaker. Easy build plans and parts price list 8p (FREE with parts). Earpiece with plug and switched socket for private listening SOp extra. 

Total building coats 

£2.23 
Overseas P. & P. BSp 

Post, packing and insurance 21p. 

IMPROVED MODEL! 
roamer six 
SIX WAVEBAND PORTABLE 
WITH Sin. SPEAKER 
Attractive black case with red grille and black knobs and dial with spun brass inserts. Size 9 + -)- 2|in. approx. Tunable on Medium and Long Waves, two Short Waves, Trawler Band plus an extra M.W. band for easier tuning of Luxembourg, etc. Sensitive ferrite rod aerial and latest telescopic aerial for Short Waves. Improved circuit. 8 stages—6 tran- sistors and 2 diodes Including Micro-Alloy R.F. Transistors, etc. Easy build plans and parts price list lOp (FREB with parts).. Earpiece with plug and switched socket for private listening SOp extra 

Total building costs 

£3.98 
Post, packing and insurance 26p. 

•k Callers side entrance Barratts Shoe Shop 
* Open 10-1, 2.30-4.30 Mon.-Fri. 9-12 Sat. 

"'V i 

NEW! 

trans eight ||||||| 
SIX WAVEBAND 
PORTABLE WITH 
Sin. SPEAKER 
Attractive case in black with red grille and black knobs and dial with spun brass inserts. Size 9 x 5i x 2'|in. approx. Tunable on Medium and Long Waves, three Short Waves and Trawler Band, Sensitive ferrite rod aerial for M.W. and L.W. Telescopic aerial lor Short Waves. Eight improved type transistors plus 8 diodes. Push pull output. Battery economiser switch for extended battery life. Ample power to drive a larger speaker. Parts price list and easy build plans 26p (FREE with parts). Earpiece with plug and switched socket for private listening SOp extra 
Total building costs 

£4.48 
Overseas P. <fe P. 70p 

Post, packing and insurance Sip. 

transona five 
NOW WITH 3" SPEAKER 
MEDIUM WAVE, LONG WAVE 
AND TRAWLER BAND 
PORTABLE 
Attractive case with red speaker grille. Size Sf i 4^ x IJin. 7 stage—5 transistors and 2 diodes, ferrite rod aerial, tuning condenser volume control, fine tone moving coil speaker. Easy build plans and parts price list 8p (FREE with parts). 
Earpiece with plug and switched socket for private listening SOp extra 

Total building costs 

£2.501™ 
Post, packing and insurance 22p. 

RADIO EXCHANGE CO 

61 HIGH STREET, BEDFORD. Tel. 0234 52367 

I enclose £ please send items marked 

ROAMER EIGHT □ ROAMER SEVEN 
TRANSONA FIVE □ TRANS EIGHT 
POCKET FIVE □ ROAMER SIX 

Parts price list and plans for     

Name   

□ 
□ 
□ 

Address 

PW.30 
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IMPOSTANT. THIS LATEST 1971 MODEL IKCORPORATES ALL THE 
LATEST TECHNOLOGICAL IMPROVEMENTS AND SUPERSEDES 
ALL EARLIER MODELS! YES, THIS SENSATIONAL BRAND NEW 
YEP 204 RUSSIAN 8 WAVEBAND PORTABLE RADIO, DESIGNED 
FOR WORLD WIDE RECEPTION will probably make your present 
radio seem like a "crystal set"! It's Jar letter than any other 8 wave 
radio that even they have produced before! It even incorporates a 
special MARINE WAVEBAND to receive spoken communications from 
ship-to-shore I Complete with optional battery eliminator for both 
battery and maina use! It represents the finest value we have ever offered! 
We're almost giving them away at only £13-97—a mere fraction o! even 
today's Russian miracle price! In fact we challenge you to compare the 
performance and value with that of £42-00 radios! *You just can't lose, we'll refund your money instantly if you are not astounded 1 Purer and 
sweeter tone than ever! Much wider band spread than hitherto, lor 
absolute "pin-point" station selection! Yes, the Russians have really surpassed themselves this time, proving once again their fantastic ability 
in the field of electronics and brilliantly reflecting their advanced micro- 
circuitry techniques in the field of spaceship and satellite communications. 
YOU GET THIS AMAZING SET FROM US AT A PRICE THAT 
BEARS NO RELATION TO ITS TRUE VALUE! Yes. 8 separate 
wavebands, including Standard Long, Medium and Short Waves to cover the world. PLUS special "ship-to-shore" MARINE BAND! Unique side 
control waveband selection unit gives incredible ease of station tuning! 
Thousands of different transmissions, and stations at your fingertips 24 hours a day, including ships at sea. etc. and messages from all over 
the world—truly nothing is secret! The radio enthusiast can have the 
world in the palm of his hand! You must hear it to believe it! Superb- 
sweet tone—controlled from a whisper to a roar that will fill a hall! 
Genuine push-pull output! Separate ON/OFF volume and Treble/Bass 
tone controls! Press-button dial illumination! Take it anywhere—runs 
economically on standard batteries (obtainable everywhere) or direct 
through battery eliminator from 220/240v. AC mains supply. Internal 
ferrite rod aerial plus built-in telescopic aerial extending to full 3Iin.« 
length. It's also a fabulous CAR RADIO—any speed, requires no addi- 
tional aerial, UNIQUE! Elegant Black & Chrome finish case. SIZE llins. x Sins, x 3Jins. overall approx. Magnificently designed & superbly made 

" to giveyearsof perfect service. Complete with WRITTEN GUARANTEE, 
manual with simple operating instructions & circuit diagram. ONLY 
£13-97 (with mains/battery eliminator £1-38 extra). BOX, POST ETC. 50p. Standard batteries 38p extra. Can also be used through extension 
amplifier, tape recorder or public address system. Send today or call at- 
either store, but HURRY! It's the chance of a lifetime. (Sorry—We cannot change these new radios for any earlier model already purchased). 
Send quickly or pall at either store Refund sruaranteed. Order by 

mim: 

The abulqus l/lmiSWmi 

ID NEW 
JUST 

if BRA 

OFFER ONLY us! 

Mm 

U! • : 

SZ 

AND NOW WITH 

'SHIP-TO-SHORE 

MARINE BAND Iv? 
COULDN'T 
even make wei ^ 
FOR OUk FANTASTIC PRICE* 

*C0MPfiRE IT'S FERfORBSNCE 

with €42 RADIOS/ 

^f£l3-97p /w g0x pOST ETC 50p 

MAINS/BATTERY 
ELIMINATOR fl-38p extra 

post to Uitiridge Road. COMMERCIAL TRAVELLERS PLEASE NOTE: Merchandising office at Holborn. 

SHOPERTUNITIES LTD. SB Dept. WP/9 164 UXBRIDGE RD., LONDON, W.12 8AQ (facing Shep- 
herd's Bush Green). {Thursday 1 ■pm. Friday 7 pm) ALSO 37/39 HIGH 

HOLBURN, LONDON. W.C.i (opposite Chancery Lane.). (Wednesday 1, Thursday 7). Both stores open MONDAY-SATURDAY 9-6. 

4-STATION INTERCOM 

MAjrt 

£6.75 
Holve your communica- tion problems with this 4-Station Tr&niUtor Intercom system (1 master and 3 Subs), in de-luxe plastic cabinets for desk or wall mounting. Cali/talk/listen from Master to Subs and Subs to Master. Ideally suitable for Business, Sur- gery, Schools, Hospital, Office and Home. Operates on one 9V battery. On/off switch. Volume control. Complete witn 3 connecting wires each 66ft. and other accessories. P. & P. £0.40. 

MAINS INTERCOM No batteriea—no wires. Just plug in the mains for instant two-way, loud and clear communication. On off switch and volume control. Price £13.95 

' "WMMEm 

"AlllR OUR PRICE ONLY 
£3.15 

Same as 4-Stauun TnTTfcum for two-way instant communieation. Ideal as Baby Alarm and Door Phone. Complete with 66ft. connecting wire. Battery 13p. P. & P. £0.25. , 
TmnslstorTBLEmM HMPUflW 

£2.98 Why not boost business effi- ciency with this incredible I>«!-luxe Telephone Ampli- fier. Take down long telephone messages or converse without holding the handset. A useful office aid. On/ off switch. Volume Control. Battery 13p. extra. P. & P. 20p. Full price refunded if not satisfied in 7 days. WEST LONDON DIRECT SUPPLIES (PW.8) 169 KENSINGTON HIGH STREET, LONDON, W.8. 
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PIEZO DYNAMIC MICROPHONE 50k O £1-00 pp 8p 
MULLARD SCREW TERMINAL CAP d.SOOuf 64v 50p pp 13p. 
BELLING LEE 1-5 amp in-line rubber covered interference suppressor 25p pp 8p. 
SOLENOIDS 12 VOLT PULL ACTION 2" x X' X f 40p pp 8p. STC SEALED RELAYS DOUBLE POLE' CHANGEOVER 48v 2500 Ex-equip. 15p pp Sp. Miniature 12 v 280 New 2 changeover 40p pp 5p new. 
SIEMENS MINIATURE RELAY. Double pole changeover dust cover/base 48v 2600 60p pp Bp new. 
TELESCOPIC AERIALS Chromed 1" closed 28" extended 6 section ball jointed base 28p pp 8p new. 
MULLARD 4 DM 180 INDICATORS in plastic holder/cover ex-equip, size approx. If X li' X 4" 38p pp 8p. 
PRINTED CIRCUIT BOARD/19 ACY 19's 10 OA200 Diodes: 1 reed relay: 10 AZ 229 zenner ass. capacitor/ resistors. Power supply 22v 250 m/A DO. Output 240v, AC £1 pp 20p ex-equip. 
TOGGLE SWITCHES. Single pole Double Throw ex-equip, new condition. 60p doz. pp 13p. 
FIBRE GLASS TAPE. 100 yd. roll: 3" 3i" wide £1 per roll pp 20p. 
PAINTON PLUG SOCKETS Type 159 series working voltage 350v AC/DC current max. 3 amp AC/DC 7 pin plug & socket 50p pp lOp. 15 pin plug & socket £1 pp lOp. 

CASH WITH ORDER PLEASE 

FIELD 

ELECTRIC 

LIMITED 
3 SHENLBY ROAD, BOREHAMWOOD, HERTS. Adjacent Elstree Mainline Station Tel: 01-963 6009. 

Vary the strength 
of your lighting with a 

mwncR 

The DIMMASWiTCH is an attractive and 
efficient dimmer unit which fits in place of 
the normal light switch and is connected 
up in exactly the same way. The ivory 
mounting plate of the DIMMASWITCH 
matches modern electric fittings. Two 
models are available, with the bright 
enrome knob controlting up to 300w or 
600w of aii lights except fiourescents at 
mains voltages from 200-250v, 50Hz. The 
DIMMASWITCH has built-in radio: 

600—£3.20 Kit from £2.70 
300—£2.70 Kit from £2.20 

All plus lOp. post and packing. 
Phase send C.W.C. to:— 
DEXTER & COMPANY 

2 ULVER HOUSE, 19, KING STREET. 
CHESTER CH1 2AH Tel: 0244-25883, 
As supplied to H.M. Government Departments. 
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all brand new In manufacturer's sealed cartons 

GUARANTEED 12 MONTHS. 

SONY ' LEAK SINCLAIR • TELETON ARMSTRONG ■ THORENS ' PHILIPS ' K.E.F. ■ TEAC • ROGERS • PIONEER 

SPECIAL OFFER 
Garrard SP25 Mk.l!!. 
Goidring G300H 
Teak plinth and tinted cover Ready wired lor immediate use. 
Please add £115 lor post & packing £19*50 

TURNTABLES 
Please add 50p for post and packing 
♦Garrard SP2o Mklll ♦Garrard 2025TC with stereo cart. ♦Garrard 2025TC with Sonotone 9TAK •Garrard 3000 with Sonotone 9TAHC ♦Garrard SL65B .. ♦Garrard AP76 .. ♦Garrard SL72B .. ♦Garrard BL75B .. ♦Garrard SL95B Garrard 401 ♦B.S.R. MP60 Pioneer PL12AC .. Thorens TD 125 .. Thorens TD 125AB Thorens 150 AB11 Goidring GL69/2 Goidring 01,69 P2 

£10-75 £8 00 £8 95 £1Q'25 £13-25 £18-75 £24-00 £26-00 £35-50 £27-00 £11-50 £39-00 £84-50 £98-50 £42-50 £21-50 £29-50 : Items marked can-he mounted in plinth and cover, ready tvired for £4-50 extra plus 25p for post & packing. 

AIVIPLiFIERS 
Please add 50p for post and packing 
Armstrong 521 (cased) .. £41-95 Amstrad 8000 .. £17-70 Burophon 10 + 10 £14-50 Leak SO Chassis .. £42 95 Leak 70 chassis .. £51 50 Leak 30 Cased   £49 00 Leak 70 Cased .. £59 00 Metrosound ST20 .. £25 25 Philips B680 . . £20-50 Pioneer 9A500 .. £41-50 Pioneer SA700   £68-00 Pioneer SA900 £94-50 Kogers Ravensbrook Chassis .. £36 00 Rogers Ravensbrook Cased £41-00 Rogers Ravensbourne Chassis .. £45 00 Rogers Ravensbourne Cased .. £48-60 Sinclair 2000 Mkl  . . £2100 Sinclair 2000 Mkll .. £24-60 Sinclair 3000 . . £32-50 Sinclair PRO 60/2 x Z30/PZ5 .. .. £16-00 Sinclair PRO 60/2 x Z30/PZ6 .. . . £18 00 Sinclair PRO 60/2 x Z60/PZ8/Trans .. £22-95 Teleton SAQ206   .. £18 00 

TUNERS 
Please add 50p for post and packing 
Armstrong 523 AM/FM Armstrong 624 FM Dulci FMT7 Dulci FMT7 Stereo Teleton GT101 MPLX Rogers Eavensbourne FET 2 Chassis Rogers Ravensbourne FET 2 Cased Rogers Ravensbrook FET 4 Chassis Rogers Ravensbrook FET 4 cased 

£41-00 £3200 £20-00 £27-50 £31-50 £47-00 £5100 £34 00 £39 00 

PICK-UP ARIVIS 
Please add 35p for post and packing 
SME 3009/S2  £26 00 SMK 3012/S2  £27-50 

TUNER AiViPLIFIERS 
Please add 75p for post and packing 
Armstrong 525 FM Armstrong 526 AM/PM .. Teleton CR10T with speakers Teleton F2300 (new product) Teleton CR55 Teleton TSF50 Teleton F2000 Wti.-irfedale 100-1 

£70 76 £80 75 £28 25 £39 75 £87-00 £53 00 £31-50 £114 00 
SPEAKERS 

Please add £1-25 for post and packing 
(PRICE PER PAIR) 

Wharfedale Denton Wharfedale Melton Wharfedale Triton.. Wharfedale S/Linton Keletron KN500 . Keletron KN700 . Keletron KNm/S. Keletron KN1000 . Keletron KNloOO , Keletron KN2000 . K.E.F. Celestion Ditton 120 Celestion Ditton 15 Celestion Ditton 26 Celestion Ditton 10 Stc-Ma 400- Ste-Ma 300 Hi-Fi 4 Hi-Fi 115 .. Hi-Fi 3 

£31-26 £49-90 £45-75 £40-75 £16-50 £19-50 £3150 £27 50 £37 00 £41-50 by letter £35 50 £4950 £101-00 £67-50 £34 00 £48-50 £78-00 £17-50 £63 50 

GLOBAL CONTRACT SERIES 
Contract 8 3-way 7 watts R.M.S. .. £16-00 Contract 6 3-way 8 watts R.M.S £10-75 

SPEAKER KITS 
Wharfedale Unit 3  £20-50 Wharfedale Unit 4 . . £27-00 Wharfedale Unit 5 . . . . £39 00 

CARTRIDGES 
Please add lOp for post and packing 
Goidring G850 Goidring G800H .. Goidring G800 Goidring G800B ., Goidring G800SE .. Sonotone 9TAHO Diamond Shure M3DM Shure M445/7/C .. Shure M55 Shure M75E Shure V15 Type 2 Shore M44E Shore M31E Shure M32B Audio-Technica AT66 Audio-Technica AT36 SMC 101 Mcir, 

£4-15 £5-75 £6 95 £1095 £15-95 £1-75 £4-95 £7-20 £9-20 £14 50 £29-00 £8-25 £8-75 £8-15 £4-95 £14-95 £3-15 £5-75 
TAPE DECKS & RECORDERS 
Please add 75p for post and packing 

£48 50 £28-75 

PERSONAL CALLERS 
VERY WELCOME! 
Come and browse through our multi 
1,000 foot warehouse/showroom. 
NO PARKING PROBLEM 
The following branded names are not al- 
lowed to be advertised at Discount Rates— 
SONY, SANYO, BANG & OlUFSfN TRIO, 
RAOFORO. S0NAB, NIKKO, CHILT0N. 
ftRROCRAPH, IUX0B. CELESTION AKAi, 
TANN0Y, TAND8ERG, TEAC. CAMBRIDGE, 
ARENA, HOTEL, 
Send a stamped addressed envelope for s 
GUARANTEES DISCOUNT PRICE. 

PLINTHS S COVERS 

ss 
plus 35p post 
and packing 
Finished in real teak veneer with tinted dusteover. Ready to use (fully assembled). Suitable for Garrard gP25; 2025TC; 3000; AT60: 2000; 2500; 3500; 5100; 1025; SI.65B. 
ALSO FOR b.s.r. McDonald mp60 and others 
Plinths and Covers for AP76; AP75: SL72B; SL76B; SL95B. £4-25 plus 35p post and packing. Also finished in walnut to match Japanese equipment— no extra charge. 

M 

Mode by world famous European manufacturer 

COMPLETE Hi-FI 

STEREO SYSTEM 
VHF/MEDITJM/LONG WAVE Tuner Amplifier 4 watt per channel, separate tone and balance controls. Two neat speakers with wooden slatted front. Single play deck in plinth and cover. Finished in teak. Fully guaranteed 12 months. On constant demon- stration. plus £1*25 carriage 

60 

BMam 

£38- 
£1-25 carri 

mm 

Dept.(PW.1.)l74 Pentonville Road, London. N1. Telephone 01-278 1769 

CRUSS, EUSTON & STPANCHA5 

1, on main road leading to the East and WestCountry 

Open Monday to Saturday 9.30 a.m. to 6 p.m. LATE NIGHT FRIDAY 7 p.m. 
Rfl A II nnnCDO" Order with confidence Send Postal Order, Cheque, 
IVlMiL UnUCnu. Money Order. Bank Draft, Giro or Cash by Registered 
Mail. CALLERS: Please note that cheques can only be accepted together 
witn cheque cards (not Barclay Card). 
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A Secure Future 
ilet into the Computer 
Industry the fast and 
easy way. 
Now for the first time, anybody (no special qualifications 
are needed) can train outside the computer industry for 
an exciting career as a computer operator in only 4 
weeks— and can earn £2,000 ++p.a. 
How? We are the only commercial training organisation 
in the U.K. permitted to use the famous 
'Eduputer', 
JOBS GALORE! 144,000 new 
operators will be needed over the 
next five years alone. And the 
moment you qualify our 
exclusive computer appointments 
bureau introduces you to 
computer users everywhere. 
This is your big opportunity to get 
out of a rut and Into the world's 
fastest growing industry. Find 
out more FREE and 
withoutobligation by 
posting this coupon, 
TO-DAY. 

: 

■■■■■■■■a 
London Computer Operators 
Training Centre 
C18 Oxford House, 9/1S, Oxford Street, London, W1. 
Telephone; 01-734 2874 
127/131 The Piazza, Dept. C18 Piccadilly Plaza, 
Manchester 1. Telephone; 061-236 2935. 
Please send me your FREE illustrated brochure on exclusive 
Eduputer 'hands on' training for computer operating. 
Name_        
Address. 

Tal 

M. IB. COMPONENTS 

(LEEDS) LIMITED 
(INCORFORATINO M. A B. RADIO) 

m BOX tu, 38 3M80K KND, LHNB8 Ul 4BW. Tcit 8m4l84f 
adiosq marconi communication riceiver, 9 miBiaturs 
valves situ Xtil fllwr tml tunabl* IFO eeveriHg 380 la 116 Ke/i and 
1 te 18,8 Ks/s In 4 I Wife hod bands. Slew maElan drive with Isiilnf 
seals, Orlflmlly intandud ter iav DC epenilen S«s iuppllEd wkh 
daMils far eanvsctlng to malm epafatlen. In very eisss tested essdi. 
eion. fis,i9 
BC -aI FREQUINCY M8TIR. CemoUta with there. In elssn tsndl. 

*   414,71 tlen. Limited number sniy. 

MB2/J0A TWO MITRE TRANSCEIVER. R* tunubla ever 1 metra 
6»ftd. 10 waits RP sutpue AM msdulsttd. Idtsl far missile ar fixed 
sialian, only requires eanneetlen ts speaker, aaria! and I2v DC supply 
te besema fully speratlansl,-Fuiier telis en our llsti. 880,69 

* TO 11 VOLTS DC TRANSISTOR CONVERTOR. Brand new. sv DC input, llv DC output at 4 amps contarvativtly rated, Isisa! 
VW ewnen. 88,40 

TRANSISTOR BOARDS, 10 aitercad boards tonttining appro* 100 
trtniistsn and disdw for ,81,06 

!1¥ INVERTER TRANSFORMERS. Complete with eireuit to build 
invtrter to give 350v output at 300 m/a. 81.20 
GEIGIR COUNTiRS. Well-known eohtamiMtion meter temprlted of main unit fitted with meter marked in Milll Rontgana/Houra probe 
leed and carrying case. Audio output avsiiabie from socket on front 
panel, Supplied new or aa-new condition. Model i fitted with vibrator 
PSO using 4 pen ceil batteries. 84.88 

Send SAi for full lists with many bargahtt of genera,' interest 
All prices include carriage and packing 

'Tell 
til 

Newaic, neai tyBfam aver vised for stei small parts components : r sisters, capacitoi diodes, transis-l tors, etc. Rigid \ plastle units, in- terlock together in vertical and niCpnilUT horizontal com- U|u(|ll||lll binations. Trans- parent plastic DDI|"EC drawers have label | nlUkW 

N TER LaCK ING 
PLASTIC STORAGE DRAWERS 

slots / removable pace dividers. Build up ny size cabinet for wall, bench or INGLE UNITS (S'x2^x2^ " •"*"*" i.js Dozer DOUBLE UNITS £2*25 Dozen TREBLE (3D) £2-35 for 8 DOUBLE TREBLE 2 draws in for 8 extra large size (6DI) £3'3l5 for 8. 
PLUS QUANTITY DISCOUNTS S Order £5 and over £10 and over Deduct 7i  

ll *3S0&02e 
SIZES AU, INTERLOCK 6D2 case 

in the £. Order £10 and over Deduct 7±% in the £. Order £20 and over Deduct 10% In the £. Pack./Poit.iCarr,; Add SSp toill ardors under £S. Ordorsovor £5 P/P/C fri«. 
Tnfjrmjrjk (Dept PW?) 124 CMCKUWOOD 

BROADWAY, LONDON N.W.2 

ELECTRONIC 
m 
c 

IGNITION 
Type PI/6 transformer, £130 including p&p. 
Complete kit including ready drilled ease, 
screws, terminals, wire, etc, 12v only, state 
whether positive or negative earth system. 
£8-75 including p&p. 
MAGTOR LTD., 68, DALE STREET, 

MANCHESTER 1 
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USED EXTENSIVELY BY INDUSTRY, GOVERNMENT DEPARTMENTS, U EDUCATIONAL AUTHORITIES, ETC. 
* LOW COST • QUICK DELIVERY • OVER 200 RANGES IN STOCK * © OTHER RANGES TO ORDER 

NEW "SEW 
CLEAR PLASTIC 

METERS 
TYPE SW.I00 
100 x 80 mm. 

•JUV.D.C. .. £2-97£ 50V. D.C... &2 m 300V. D.C. £2-97i I amp. D.C. £2-97^ 5 amp. D.C. £2-97 300V. A.C. £2-971 VtT Meter.. £3-75 

50/iA  £3-47.4 50-0-50/iA £3-374 XOOpA   £3-374 100-0-100^A £3-25 500uA  £3-124 1mA £2-974 

' DESIGNS! 
BAKELITE PANEL 

METERS 
TYPE S-80 

80 mm. 
square fronts 
50/LtA £3-121 50-0-5 O^iA £2-974 100/iA .... £2-974 I00-0-100^A£2-87| 500uA  £2-624 1mA £2-474 20V. B.C.. ■ £2-474 

50V. D.C... £2 474 300V. D.C. £2 474 I amp. D.C, £2 474 5 amp. D.C. £2-474 300V. A.C. £2-824 VU Meter. ■ £3-374 

'SEW" CLEAR PLASTIC METERS 
Type MR,85P. 4im. x 4fin. Ironta. 1 50mA .... £2-80 1 100mA £2-60 500mA £2-80 1 amp £2-80 ! a amp £2-30 15 amp  £2-60 30 amp  £2-60 20V. D.C... £2 60 60V, D.C. . . £2 60 150V. D.C. £2-60 300V. D.C. £2-80 15V. A.C. .. £2-60 300V. A.C. £2-80 S Meter 1mA £2 874 VU Meter. . £3 60 1 amp. A.C.* £2-60 5 amp. A.C.* £2-60 10 amp. A.C.*f2 60 20 amp. A.C.*£2 60 30 amp. A.C.*£2-60 

... 

.">0^i A £S 60 5 0-0-oO^x A £310 lOO/xA .... £310 lOO-^O-lOO^t A £310 200/xA  £2-874 SOO^A  £2-75 500-0-500^ A £2-60 1mA   £2-60 1-0-lmA .. £2 60 5mA  £2-60 10mA  £2-60 
Type MR .521 

50;LfA £3 50-0-60MA £2 lOO^tA  £2- 100-0-100/LtA £2- 500/zA "" 1mA .. 5mA .. 10mA 50mA 100mA 500mA 1 amp. 5 amp. 

•. gfin. square Ironts. 

£2- 

£2- 

10V. D.C. . 20V. D.C. , 50V. D.C. . 300V. D.C. 15V. A.C. . 300V. A.C. S Meter 1mA 

£200 £200 £2 00 £200 £2-00 £200 10 VU Meter .. £310 1 amp. A.C." £2 00 5 amp. A.C.* £2-00 10 amp. A.C.*£2 00 20 amp. A.C.*£200 30 amp. A.C.'£2-00 
Type MR.65P. 

50uA  3-374 50-0-50/xA £2-75 100/AA  £2-75 100-0-100/jA£2-60 •200/jA  £2-60 500/LIA  £3-374 500-0-500pi A £2 -10 1mA £2-10 5mA  £2-10 10mA .... £210 50mA ... - £210 100mA £210 500mA .... £210 1 amp £210 5 amp £2-10 10 amp £2-10 15 amp. . . £210 20 amp. .. £2-10 30 amp. .. £210 50 amp. .. £2-374 5 V. D.C. .. £210 

|-in. x 8iiu, fronts. . 
£210 310 £210 £210 £2-10 £2-10 £210 £210 £210 3-10 

10V. D.C. .. 20V. D.C. ., 60V. D.C. ., 150V.D.C,.. 300V. D.C. 15V. A.O.. 50V. A.C.. 150V, A.C. 300V. A.C. 500V. A.O. S Meter 1mA £2-374 VU Meter.. £3-374 SOinA A.C. *£210 100mA A.C.*£2TO 200mA A.C.*£2 10 500mA A.C.*£2T0 1 amp. A.C.* £210 5 amp. A.C.* £210 10 amp. A.C. *£2-10 20 amp. A.C. *£2-10 30 amp. A.C. *£2-10 

Type MR.3SP. 1 2X/32in. square fronts. 200mA £1-374 300mA £1-374 500mA £1-374 750mA .... £1-374 1 amp £1 374 2 amp. .... £1-374 5 amp £1-374 10 amp. .. £1-374 00 3V. D.C. .. £1 374 874 10V. D.C,.. £1-374 874 15V. D.C... £1-374 75 20V. D.C... £1374 75 100V. D.C. £1-374 50 150V. D.C, £1-374 •374 300V. D.C. £1-374 •374 500V. D.C. £1-374 874 750V. D.C. £1374 374 15V. A.C... £1-374 374 50V. A.C... £1-374 37i 160V. A.C. £1-874 373r 300V. A.C. £1374 374 500V. A.C. £1-874 874 S Meter 1mA 21-80 •371 VU Meter.. £2.10 

SOjjA  60-0-50/2 A £1 100/iA .... £1- lOO-O-lOO/iA £1 200/xA  £1 500/iA .... £T 500-0-500/2A £1 £1 £1- £1- £1- £1- £1 £1- £1 fl- 

IraA 1-0-1mA . 2mA „  5mA  10mA ... 20mA ... 50raA .., iOOmA ... 160mA ... 
Type MR.45P. Sin. square fronts. 5C/iA £2-25 50-0-50/iA £2-10 100/iA  £210 100-0-100/iA £1.874 200/iA  £1-874 500/iA  £1-60 6C0-0-500/iA£l-50 

"MOVING IRON— 
ALLOTHERS MOVING COIL 

Piease add postage 

SEW EDUCATIONAL 
METERS 

Typo EiS.lO?. Size overall 100mm x 90mm x 108mm. A new range of high quality moving coil mstruraenta ideal for school experi- ments and other bench applications. 3" mirror scale. The meter nioveiuem i* easily accessible to demonstrate internal working. Available in the following ranges: 
50/iA  £4-50 20V d.c £3-97 100/iA £4-25 50V d.c £3-97 1mA  £3-97 300V d.c. ...£3-97 50-0-50/iA ... £4-25 1-0-lmA..... £3-97 Dual range 1A d.c £3-97 500mA/oA d.c.£4-25 5A d.o £3-97 5VJ50V d.c... £4 25 10V d.c £3-97 

1mA . 5mA .. . 10mA . 50mA . 100mA . 500mA . 1 amp . 

. £1-50 . £1-50 . £1-50 . £1-50 . £1-50 . £1-50 . £1-50 

5 amp. 10V. D.C. .. 20V. D.C. .. 50V, D.C. .. 300V. D.C. 15V. A.C. .. 300V. A.C. S Meter IraA £1-874 VU Meter.. £2-25 1 amp. A.C.* £1-50 5 amp. A.C.* £1*50 10 amp. A.C. *£1-50 20 amp. A.C. *£1-50 30 amp. A.C. *£1-50 

£1-50 £1-50 £150 £1-50 £1-50 £1 50 £1-50 

i i SEW" BAKELITE 
PANEL METERS STin- sqnare IroUts. 500mA £1-75 1 amp £1-75 5 amp £1-75 15 amp..., 30 amp... 50 amp... 5V. D.C. 10V. D.C. 20V. D.C. .. 50V, D.C. . 150V. D.C. 300V. D.C. 30 V. A.C.* 50V. A.C.* 150V. A.C.* 300V. A.C.* 500mA A.C.* £1-75 1 amp. A.C.* £1-75 5 amp. A.C.* £1-75 10 amp. A.C. *£1-75 20 amp, A.C. *£1-75 30 amp. A.C. *£1-75 50 amp. A.C. *£1-75 VU Meter . . £3 10 

, £1-75 £1-75 £1-75 £1-75 fl-75 £1-75 , £1-75 £1-75 £1-75 £1-75 £1-75 £1-75 £1-75 

EDGWISE METERS 
Type PE.70. 8 17/32in. x 1 16/3Sin. x 2% in. deep. 
S0/iA £3 00 60-0-50/iA £2-874 100/iA  £2-874 100-0-100/iA £2-75 200/iA  £2-75 

MULTIMETERS /orBUBRYpurpose! 

500/iA  £2-60 
1mA £2-374 
300V. A.C. £2-374 
VU Meter.. £3-25 

c: 

TECH PT-34, 1,000 O.P.V. 0/10/50/250/ 500/1,000V. A.C. and D.C. 0/l/100/500mA. D.C. 0/100K. £1-974. P. & P. 124p. 

MODEL TE-200 20,000 O.P.V. Mirror scale, overload protec- tion. 0/5/25/125/1,000 V.D.C. 0/10/50/250/1,000 V.A.C. 0/50 uA/250 mA. 0/60K/6 megQ. -20 to +62 db. £8-75. P. & P. 15p. 
i* MODEL TE-70. 30,000 O.P.V. 0/3/15/60/300/600/ 1,200V. D.C. 0/6/30/120/600/ i,200v. A.C. 0/30uA/3/30/ 300mA. 0/18K:/160K/1.6M/16 Meg Q. £5 50. P. & P. 15p. 

MODEL TE-12 20,000 O.P.V. 0/0.6/6/30/120/ 600/1.200/3,000/6,OOOv. D.C. 0/6/30/120/600/l,'200v. A.C. O/60uA/6/60/600mA. 0/6K/ 600K/6Meg./60 Meg. 50pF. (i.'imPd. £5-974. P. & P- 174p. 
MODEL PL436 20kf2/VoltD.C. 8k£} / Volt AC. Mirror scale. .6/3/12/30/120/600 V 
D.C. 3/30/120/600V A.C. 50/600uA/60/ 600 mA. 10/100K/ 1 Meg/10 MegQ. 46db. £6-974 P & P 124 

Send for illustrated brochure on SEW Panel Meters—discounts for quantities. 

MODEL 500 30,000 O.P.V. with overload protection, mirror scale 0/-5/2-5/XO/25/. 100/250/600/l,000v. D.C. 1 / 2-5/10/25/100/250/500/ 
l,000v. A.C. 0/50AiA/5/50/ 500 mA. 12 amp. D.C. 0/60K/6 Meg./60 MegQ. £8-874. Post paid. 

TMK MODEL TW-20CB FEA- TURES RESETTABLE OVER- LOAD BUTTON. Sensitivity: 
1 20K Q/Volt D.C. 6K Q/Volt [' A.C. D.C. Volts: 0-0.5, 2.5, 10, : 50, 260, 1,000V. A.C. Volts: 0-2.5, 10, 50, 250, X,000V. D.C. Currents: 0-0.05, 0.5, 5, 50, 500mA. Resistance: 0-5K. 50K, • 0-500K. 5 MEGQ. Decibels: -20 to +52 db. £11-50. P. & P . 17}p.    

TMK LAB TESTER. 100.000 O.P.V. 641n. Scale Buzzer Short Cir- cuit Check. Sensitivity: 100,000 O.P.V. D.C. 5K Q/Volt A.C. D.C. Volts: .5, 2.5, 10, 50, 250, 1,000 V, A.O. Volts: 3, 10, 50, 60, 250, 500, 1,000V. D.C. Current: 10, lOOuA, 10, 100, 500mA', 2.5, 10 amp. Resistance: IK, 10K. 100K, 10MEG, 100 MEGQ. Decibels: -10 to 49 db. Plas- tic Case with Carrying Handle. Size x 6iin. x 3|in. £18-96. P. & P. 25p. 
270° WIDE ANGLE 1mA METERS 
MW1-6 60mm square £3-974 MWT-8 80mm square £4-974 P. & P. extra 

TE-40 HIGH SENSITIVITY 
A.C. VOLTMETER 

10 meg. Input 10 ranges: (U/-003,'-l/*3/l/3/10/30/100/ SOOV. R.M.S. 4cps.-l-2 Mc/s. Decibels —40 to +50dB. Supplied brand new complete with leads and instructions. Operation 230V. A.C. £17-50. Carr. 25p. 
TE-«S VALVE VOLTMETER High quality instrument with 28 ranges. D.C.volts 1-5-1,500v. A.C. volts 1 ■ g—1,500v. Resistance up to 1,000 megohms. 200/240v. A.C. operation. Complete with probe and instructions. £17-50. P. & P. S0p. Additional probes avail- able: R.F. £2-124; S.V. £2-50. 

m 

HONOR TE.10A. 20kQ/Volt 5/25/50/250/500/2,500 V, D.C. 10/50/100/600/1,000 v. A.C. 0/60uA/2.5mA/250mA D.C. 0/6K/6 meg. ohm. —20 to +22 dB. 10-0, 100 mfd. 0.100-0.1 mfd. £3-474. P. &. P. lop.   
MODEL TE-800. 30,000 O.P.V. Mirror scale, overload protection 0/.6/3/16/60/300/ 1,200V. D.C. 0/6/30/120/600/ 1,200V. A.C. 0/30uA/6mA/ 80m A/300m A/600m A. 0/8K/ 80K/800K/8 meg. ohm -20 to + 63 db. £5-974. P. & P- ISp- 
TMK MODEL MD.120 Mirror scale. 20k/Volt D.C. 10k a Volt A.C. 30/60/300/ 600/3,000 V. D.C. 6/120/ 1,200 V. A.C. Current 0-60uA/0 —12/" 300mA. 0-60K/0-6 Mohms -20 to + 63 dB. M.62,4 P & P 15p   
MODEL TE-90 50,00(1 O.P.V. Mirror scale, overload protection. 0/3/12/60/300/600/ 1,200 V. D.C. 0/6/30/120/300/ 1,200 v. A.C. .03/6/60/600inA. D.C. 16K/160K/l.fi/16 MEGQ. 20 to +63 db. £7-50. P. 15D. 
SKYWOOD SW-500 50KQ/Volt. Mirror scale DO Volts €.6/3/12/30/300/600. DC Current 20uA/6/ 600mA Resistance 10K/100K/1 Meg/10 Meg. Decibels — 20 to +57 db. £7-50. P. & P. lop. 

MODEL AS-100D, 100K Q ■' Volt. 5ln., mirror scale. Built- in meter protection 0/3/12/60' 120/300/600/1,200 w. D.C. 0/6/30/120/300/600 v. A.C. 0/10uA/6/60/800MA/12 Amp. 0/2K/200K/2M/200MQ. -20 to +17 bB. £12 50. P. & P. 174p. 
TE-900 20,000 Q/VOLT GIANT MULTIMETER. Mirror scale and overload protection. 6in. full view meter. 2 colour scale. 0/2.8/ 10/250/1,000/5,000 v. A.C. 0/as/12.5/10/50/250/1,000. 6,000 v. D.C. 0/50aA/110/ 100/500mA/10 amp. D.C, 02K/200K/20 MEG. OHM. £15. P. & P. 25p. 

F*' 

& O 6 

FTC-401 TRANSISTOR TESTER 
Full capabilities for mea- suring A, B and ICO. NPN or PNP. BquaUy adaptable for checking diodes. Supplied com- plete with instructions, battery and leads. £6-974. P- & P- ^P- 
HONEYWELL DIGITAL VOLTMETER VT.100 

Can be panel or bench mounted. Basic meter measures 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 cards. Specification: Accuracy: ± 0.2, ± 1 digit. Resolution; ImV. Number of digits; 3 plus fourth overrange digit. Overrange: 100% (up to 1-999) Input impedance: 1000 Meg ohm. Measuring cycle; 1 per second. Adjust- ment: Automatic zeroing, lull scale adjust- ment against an internal reference voltage. Overload: to lOOv, D.C. Input: Fully fioatina (3 poles). Input power; 110-230v. A.C. 80/60.-cycles. Overall size: 5|m. x 2 13/16in. x 8 3/16 in. AVAILABLE BRAND NEW AND FULLY GUARANTEED AT APPROX. HALF PRICE 
£49-974 Carr. 50p. 

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

Also see next two pages 
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SEMI-COIMDUCTORSfVALVES 
ALL OEVICES BRAIMO WEWAMD FULLY GUARANTEED 

Transistors 
2(5301 26302 26303 26306 26S08 26309 26371 26374 26381 
2N404 2N696 2N697 2N698 2N699 2N706 2N706A lip 2N708 15p 2N709 45d 2N718 

2N3415 22p 2N3416 27p 2N3417 37p 2NS439 130p 2N3440 97p 2N3564 "~ 2N3585 2N3566 2N3568 2N3569 

17p 15p 22p 25p 25p 

2N718A 30p 25p 25p 17p 17p 
22p 24p 

2N726 2N727 2N914 2N916 2N918 2N929 2N930 2N937 2N1090 22p 2N1091 22p 2N1131 25p 2N1182 25p 2N1302 17p 2N1303 17p 2NI304 22p 2N1305 22p 2N1306 24p 2N1307 24p 2N1308 29p 2N1309 24p 2N1507 17a 2N1613 Sin 2N1631 35p 2N1632 30p 2151637 SOp 2N1638 27p 2N1639 27p 215X701 HOp 2Ni711 24p 2N1889 32p 2N1893 37p 2N2147 72p 2152160 57p 2N2193 40p 2N2193A 42p 2N2194 g7p 2N2194A SOp 2N2217 27p 2N2218 29p 2152219 Sip 2N2220 25p 2N222I 2Sp 2N2222 29p 2N2222A 85p 2N2297 SOp 2N2868 15p 2N2369 17p 2N2369A 17p 2N2410 42p 2152483 27p 2N2484 S2p 2N2539 22p 2N2540 22p 2N2613 g7p 2N2614 SOp 2N2646 47p 2152711 25p 2N2712 25p 2N2713 27p 2N2714 SOp 2N2904 29p 2152904A S2p 2N2905 37p 2N2905A 40p 2N2906 25p 2N2906A 27p 2152907 SOp 2N2923 15p 2152924 15p 2N2925 15p 2N29266 12p 21529260 13p 2N2926Y 12p 2153011 24p 2N3014 25p 2153053 24p 2N3054 49p 2N3055 72p 2N3133 25p 2153134 SOp 2N3135 25p 2153136 25p 2153390 25p 2153391 20p 2N3391A SOp 2153392 17p 2N3393 15p 2353394 15p 2N3402 2N3403 2153404 2N3405 45p 2153414 22p 

18p 18p 20p 25p 25p 15p 18p 15p 18p 12p 10p 12p 10p lOp 12p 8p lOp lOp 10p 

2N3641 2153642 2253643 2N3644 2N3645 2N3691 2N3692 2153693 2253694 2253702 2N3703 2N3704 2N3705 2N3706 2153707 2258708 2153709 2N3710 2153711 2N3713 187p 2N3714 200p 2153716 — 2253716 290p 2N3773 240p 2N3791 275p 2N3819 34p 2NS820 57p 2253823 75p 2N3854 27p 2N3854A 27p 2N3865 27p 2N3855A SOp 2153856 SOp 2N3856A 35p 2N3858 25p 2N3858A SOp 2N3859 27p 2I53859A 32p 2N3860 SOp 150p 2153877 40p 2N3877A 40p 2N3900 87p 2153900A 40p 

2N3570 i25p   97p 
27p 27p 22p 18p 

2153572 2N3605 2N3606 2258607 2N3638 2N3638A 20p 

2153901 2253903 2N3904 2153905 2N3906 2N4058 2254059 2N4060 2254061 2254062 2154244 2154248 2N4249 2N4260 2N4254 2254255 2M4284 2154285 2154286 2N4287 2254288 2154289 2254290 2254291 2154292 2N4294 2N4303 2N4964 2254965 2255027 2N5028 2155639 2N6030 2N6173 2N5174 2256175 2155176 2N5232A 30p 2N5245 2255246 2258249 2255265 2255306 2N5306 2255307 2155308 2256309 2155810 2N5354 2255355 2255356 
2155366 2N6367 2155457 

45p 42p 67 325l 37p 40p 37p 37p 62p 42p 27p 27p 32p 47p 82p 67p 34p 

2N5458 2N5459 25102 25103 25104 25301 25302 28303 2S304 25501 25502 28503 3N83 325128 3N140 315141 3N142 315143 315.152 40050 40250 40251 40309 40310 40311 40312 40314 40315 40316 40317 40319 40320 40323 40324 40326 40329 40344 40347 40348 40360 40361 40363 40370 40406 40407 40408 40409 40410 40412 40467A 40468A 40528 40600 40603 AC107 AC126 AC127 AOI28 AC15I AC162 AC154 AU176 AC187 AC188 ACY17 ACY18 ACY19 ACY20 ACY21 ACY22 ACY28 ACY39 ACY40 ACY4J. ACY44 AD 140 AD149 AD150 AD161 AD162 AP109 AF114 AF115 AF116 AF117 AF118 AF121 AF124 AF125 AF126 AF127 AF139 AF178 AF179 AF180 AF181 AF186 AF239 AF279 AF280 AFZ11 ■ ASy28 ASy27 ASY28 ABY29 ASY50 ASY51 ASY64 ASY67 
ASZ21 AUY10 BC107 BC108 BO109 BC113 

18p 

44p SOp 22p I9p 16p 16p 38p 42p 45p SOp 40p 39p SOp 47 p 47p 32p 25p Sip 24p 27p 25p 32p 25p 45p 32p 37p 150p lOp XOp lOp 15p 

BC114 BC115 BCil6 BC118 BC119 BC121 BC122 Bern BC126 B0134 BC135 BC136 BC137 BC138 BC140 BCi41 BCI47 BC148 BC149 BC152 BC153 BC154 BCi57 BC168 BC159 BC160 BC167 BC168B BC168G BC169B BC1690 BC17C B0171 BC172 BC175 BC177 BCI78 BC179 Bei82 BC182L BC183 BC183L BC184 BC184L EC186 BC187 B0212L BC213L BC214L BCY10 BCY30 BOY31 BCY32 BCY33 BCY34 BCY38 BCY39 BCY40 BCY41 BCY42 BCY43 BOy§4 BCY58 BCY59 BCY60 BOY70 BCY71 BCY72 BCY78 BCY79 BGZIC BCZ11 BD1I2 BD116 BD121 BD123 BD124 BD133 BD132 BDY10 BDY2I) BDY61 BDY62 BF115 BF117 BF162 BF154 BFI58 BP159 BF163 BF167 BF170 BF173 BF177 BF178 BF179 BF180 BF181 BF182 BF184 BF185 BF194 BF195 BF196 BF197 BF198 BF200 BF224 

BFW90 BFW91 20p BFX12 22p BFX13 22p BFX29 SOp BFX30 SOp BFX37 SOp BFX44 37p BPX68 67p BFX84 25p BFX85 . 32p BFX86 BFX87 BFX88 BFX89 ^ BFX93A 70p 42p   25p BFY19 25p BFY21 BFY24 BFY29 40p BFY30 40p BPY41 BFY43 BFY50 BFY51 w., BFY52 22p BFY63 17p BFY56A 57p BPY76 SPY?? BPY90 BSX19 i7p 17p 37p 45p 47p 32p 

BSX20 BSX21 BSX26 BSX27 BSX28 B8X60 BSX61 BSX76 BSX77 BSX78 BSY24 BSY25 £3X26 BSY27 BSY28 BSY29 BSY82 25p 25p 25p 

97 p 20p SOp 15p SOp SOp 27p 40p SOp 112p 65p SOp SOp 75p 85p 137p 105p 125p 100p 25p 47p 

SOp 

BF237 BF238 BF244 BFW61 BPW87 BPW88 BFW89 

25p 27p 25p 

42p 45p 

50p 62? 

NKT219 SOp 35KT223 27p 15KT224 22p NKT225 22p NKT229 SOp NKT237 35p NKT238 26p NKT240 27p NKT241 27p NKT242 20p 15KT243 62p T5KT244 17p NKT245 20p 15KT26i 20p NKT262 SOp NKT264 20p NKT271 20p NKT262 20p NKT274 2Op NKT275 20p NKT278 25p NKT281 27p 15KT401 87p NKT402 SOp MKT403 75p lfKT404 62p NKT405 75p 15KT406 62p 15KT451 62p 15KT452 62p NKT453 47p 15KT713 20p NKT717 429 NKT734 87p NKT736 359 NKT773 25p NKT781 SOp 

SOp 82p 82p 87p 40p 90p 45p 57p 

BSY36 B9Y37 BSYSS BSy39 BSY43 BSY51 BSY62 BSY53 BSY54 BSYS6 JBSY79 BSY90 BSY95A 12p C424 15p C450 Ifip GET102 SOp 6BT113 20p GET114 15p GETllS 2 Op GET120 25p GET873 12p 6ET880 SOp GET887 i5p GBT889 22p GBT890 22p GET896 22p GET897 22p GBT898 22p MAT100 25p MAT101 SOp M:AT120 25p MAT121 SOp MJ400 107p MJ420 112p MJ421 112p MJ430 102p MJ440 95p MJ480 97p MJ481 125p MJ490 lOOp MJ491 I87p MJB340 82p MJB370 95p MJB371 87p MJB620 87p MJE521 87p MPF102 42p MPF103 35p MPF104 37p MPF105 37p 
NKT124 42p 15KT125 27p 15KT126 27p NKT128 27p 15KT135 27p NKT137 32p NKT210 SOp NKT211 SOp 15KT2I2 SOp 15KT213 SOp NKT214 22p NKT215 22p NKT216 37p 15KT217 40p 

0C16 0019 OC20 0022 0023 0024 0023 0026 0028 OC29 0035 0036 OC41 0042 OC44 0045 0046 0070 0071 0072 0073 0074 0075 OC76 0077 0078 0081 0081D 0082 OC82D 0083 0084 OC139 OC140 OC170 OC171 00200 00201 OC202 OC203 OC204 OC205 OC206 00207 OCP71 ORP12 ORP60 ORP6I 42p P346A ST140 ST141 TIS34 TIS43 TIS44 TIS45 TIS46 TIS47 TIS48 TIS49 TIS50 TIS5I TIS52 TIS53 XB112 XC14L ZTX107 14p ZTX108 lip ZTX109 17p ZTX800 lip ZTX301 17p ZTX302 18p ZTX303 18p ZTX304 27p ZTX500 16p ZTX601 16p ZTX502 20p ZTX503 17p ZTX504 40p ZTX531 28p 

SOp 

17p 12p 15p 15p 12p 12p SOp SOp 23p 22p SOp 20p 20p 20d 25p 15p 25p 25p 25p 32p 25p SOp 40p SOp 75p 40p 40p 76p SOp 75p 42p SOp 40p 

15p 20p 82p 40p 12p 12p 12p 12p 12p 12p 17p 12p 12p 22p 12p 35p 

Integrated Circuits 
CA8000 180p CA3005 117p CA3007 262p OA3011 75p OA3012 88p CA3013 105p CA3014 124p CA801S 84p CA3018A UOp CA3019 849 CA3020 126p CA3020A 160p OA3021 158p CA3022 130p CA3023 128p CA3026 lOOp CA3028A 74p CA3028B 105p CA3029 87p CA3029A 165p CA8030 137p CA3035 122p CA3036 72p CA3039 82p CA3041 109p CA3042 109p CA3043 137p CA3044 120p CA3045 122p CA3046 81p CA3047 1379 CA3048 204p CA3049 160p CA3050 185p CA305I 134p CA3052 165p CA3053 48p CA3054 109p CA3055 240p CA3059 165p CA3064 120p FCH101 85p FCH111 105p FCH121 105p FCH131 SOp FCH141 105p FCH151 105p FCH161 SOp FCH171 105p FCH181105p F0H191 105p FOH201 130p FCH21I ISOp FCH221 ISOp FCH231 150p FCJ101 160p FCJ111 ISOp P0J121 275p F0J13I 275p FCJI41 585p FCJ201 lOOp FCJ211 275p PCK101 430p FCLI01 230p FOYIOI 102p 

FJH101 25p FJH111 70p FJH121 259 FJH131 25p FJH141 26p FJH151 25p FJH161 70p FJH171 25p FJS181 25p PJH221 25p PJH231 25p PJH24I 25p FJH251 25p PJJ101 SOp FJJ111 SOp FJJ121 60p FJJ131 SOp FJJ141 125p PJJ181 75p PJJ191 65p FJJ211 125p FJJ251 125p FJL101 I25p PJYXOl 25p IC10 250p 1012 ' 250p L900 40p L914 40p L923 40p MC724P 86p MO780P 247p M0788P 82p MC790P i24p MC792P 66p M0799P 66p MG1303L 282p MC1304P 275p MC1305P 386p M0838P 549p MC1435P 345p MCI5526 461p MO1709CG 94p MF04000P 112p PA222 437p PA230 lOOp PA234 lOOp PA237 PA246 PA424 PA264 447p PA265 497p SN7400 "" S157401 BN7402 SN7403 25p SN7404 25p SN7406 SN7406 SN7408 SN7409 BN7410 SN741I SN7413 SN7420 

185p 245p 

25p 

SOp 25p 
25p 2bp SOp 25p 

25p 25p 25p 40p 45p 45p 

S157430 25p 8157440 25p SN7441AN lOOp SN7442 lOOp SN7446 1259 BN7447 HOp SN7448 lOOp SN7450 25p 8157451 259 SN7453 SN7454 SN7460 SN7472 5157473 5157474 SN7475 lOOp SN7476 45p SN7483 lOOp SN7486 SOp 8357490 lOOp SN7492 lOOp 8357493 lOOp SN7495 lOOp SN7496 lODp SN74107 45p 83574153 ISOp 81574154 330p SN74160 180p SN74161 180p SN74164 220p 83574165 

SN74193 225p TAA241 162p TAA242 425p TAA243 ISOp TAA263 75p TAA293 • 97p TAA300 175p T A AS 10 125p TAA320 72p TAA350 175p TAA435 147p TAA52i 132p TAA522 360p TAA530 495p TAA811 445p TAB101 97p TAD100 ISOp TAD 110 197 p SL408A 187p SL702C 147p UA702A 280p UA702C 77p t;A703O 137 p irA709C 125p UA7I0C 125p UA716 187p UA723C X82p UA730C 160p UA741C 87p 
BRIDGE 50 PIV 4A 60p RECTIFIERS 100 PIV 4A 70p PLASTIC 200 PIV 4A 75p ENCAPSULATED 400 PIV 4A SOp 600 PIV 1A SOp 50 PIV 6A 62p 60 PIV 2A S5p 100 PIV 6A 76p 100 PIV 2A 60p 200 PIV 6A 85p 200 PIV 2A 67p 400 PIV 6A £110 400 PIV 2A SOp 

SILICON RECTIFIERS MINIATURE WIRE ENDED PLASTIC IN PL CL SERIES SERIES SERIES 1 AMP 1-5 AMP 3 AMP 4001 50PIV 08p lOp 19p 4002 100PIV 09p Hp 20p 4003 200PIV lOp 12p 22p 4004 400PIV lOp 12p 25p 4005 eooprv 12p 15p 26p 4006 800PIV Up 17p 27p 4007 1000PIV 20p 20p SOp 

100PIV 200PIV 400PIV 600PIV 800PIV 100DPIV 

50+ less 15% 100+ less 20% 
SILICON RECTIFIERS STUD MOUNTING 6A 10A 17-5 A S5A — 45p SOp £1-22 25p SOp SOp 82p 35p 40p 

55p fl-42 55p 62p £1-77 SOp 72p £212 75p 87p £2-47 85p £105 £2-77 50+ less 15% 100+ less 20% 
ZENER DIODES 400MW I 1-5 WATT I 10 WATT 3-3-33 V 2-4—100 8-9—100V 15p each, i 20p each i 259 each 25+ less 15% 100+ less 20% 

TRANSISTOR DISCOUNTS:- 12 + 10%; 25 + 15%; 100 + 20% aay one type. Post- age on all Semi Conductors 7p extra. S.A.B. FOR FULL LISTS. 

VALVES 
OA2 38p 25 Z4 SOp EL95 SSp 0B2 45p 25Z5 42p EM80 4op 0Z4 SOp 25Z6 65p EM81 SOp IL4 20o 30015 SOp EM84 SSp IRS 36p 30C17 SSp EM8o El'00 186 25p 30018 75p BM87 43p IT4 25p 30F5 85p EY51 40p IU4 27p 30FLI 70p EY86 40p 1175 50p 30PL12 92p EY87 42p 2D21 35p 30FI/14 75p EZ40 45p 3Q4 40p 30L15 SSp EZ4I 450 384 35p 30L17 SOp EZ80 25p 28p 3V4 45p 30P12 SOp EZ81 6R4 60p 30P19 SOp GZ32 48p 5174 33p 30PL1 7 Op GZ34 60p 5V4 42p 30PL13 93p KT66 £205 5Y3 32p 30PL14 90p KT88 £200 5Z4G 40p 35L6 SOp MU14 60p 6/30L2 75p 35W4 30p PABC80 40p 6AC7 25p 35Z4 30p PC86 60p 6AG7 40p 35Z5 40p PC88 8 Op 6AK3 30p 50B5 45p P097 45p 6AK6 57p 60C5 40p PC900 43p 6AL6 20p 80 SOp PCC84 40p 6AM8 33p 85 A2 45p PCC85 40p 6AQ5 35p 807 5 Op PCC88 SSp 6 AS 6 37p 1625 SOp PCC89 SOp 6AT6 SOp 5763 70p PCC189 SSp 6AU6 25p 6146 £1-50 PCF80 SOp 6AV6 SOp AZ3I SOp PCF82 Sip 6BA6 25p GYSI 36p PCF84 SOp 6BE6 SOp DAF9t 25p PGF86 60p 6BH6 45p DAF96 42d PCF800 SOp 6BJ6 45p DF91 25p PCF80I SOp 6BQ7A 40p DF96 42p SSp PGF802 SOp 6BR7 85p DK9I PCF805 75p 6BE8 65p DK92 SOp POF806 70p 6BW6 85p DK9S 42p PCF808 75p 6BW7 70p DL92 SSp PCL82 SSp 6BZ6 35p DL94 45p PCI/83 65p 604 33p DL96 42p POL84 45p 6CD6 £115 DM70 32p PGL85 40p 6CL6 SOp 83p DY86 33p PCI/86 45p 6CW4 DY87 35p PPL200 70p 6F1 62p E88CC 65p PL36 SSp 6P6G SOp E180F 95p PL81 60p 6F13 38p EABC8C SSp PL82 45p 6P14 05p EAF42 SSp PL83 46p 6P15 05p EB91 20p PL84 40p 6P18 45p EBC41 55p PL500 75p 6F23 SOp EB081 SOp PL604 SOp 6H6 20p BBF80 40p PY32 SSp 6J4 SOp EBF83 40p 32p PYSS 63p 6J5 20p EBF89 PYSO SSp 6J5GT SOp EBL21 60p PY81 SOp 6J6 20p EC86 60p PY82 SOp 6J7 45p EC88 eou PY83 SSp 6K;8G 35p EGC40 60p PY88 40p 6+6 GT 45p EC0S4 SOp PY800 50p 6LD20 40p B0C85 60p PY801 SOp 6Q7 40p BCC88 4 Op U25 75p 6SA7 40p ECP80 SSp U26 75p 6SG7 35p ECP82 SSp U50 32p 6SJ7 40p BCF86 65p U52 SSp 68 K7 3Sp E0H2I 57p 17X91 76p 6SL7 33p BCH35 60p 17281 40p 68157 SSp ECH42 70p 17282 40p 6SQ7 40p jECHSl 30p D301 40p 6U4 SOp 25p ECH83 40p 17801 £1 -00 6V6G EOL80 40p UABC80 SSp 6V6GT 82p ECL82 35p I7AF42 SSp 6X4 SOp BCL83 65p UB041 SOp 6X6G SOp ECL86 40p UBC81 40p 6X5GT 27p EP37A SOp UBF80 40p 10C2 SOp EF39 40p UBF89 SSp 10P1 SOp EP40 SOp XTCC84 49p iOPIS SSp EF41 65p UGC85 40p 10P14 £1-10 EF42 70p TJGF80 SSp I2AT6 30p SOp EF80 25p UCH21 60p 12AT7 EP85 SSp UCH42 70p 12AU7 SOp EP86 SOp X7CH81 SSp 12AX7 30p BP89 28p UCL82 SSp 12AV6 33p EP91 SSp I7GL83 60p 12BA6 35p EP92 40p UF41 60p 12BE6 SSp EP183 30p UF80 SSp 12BH7 40p EP184 35p I7P85 40p 19AQ5 35p EH90 400 17F8d SSp 20D1 45p BL34 SOp UL4i 6Sp 20P2 75p BL33 £1-25 17L84 SOp 201/1 £1-10 EL41 SSp uy4i 45p 20P1 50p EL42 SSp UY85 SOp 20P3 60p BL81 SSp VR105/30 SSp 20P4 £1-10 EL84 25p VRI50/30 SSp 20P5 £1-20 EL85 43p Add 12p in £ 25L6 45p BL91 32p for postage 
DIODES & RECTIFIERS 1N34A - lOp BAI54 12p GJ7M 87p 115914 7p BAX13 12p OAS 17p 1N916 7p BAX16 13p OA6 12p AA119 7p BAY31 7p OAIO 22p AA129" lOp BAT38 SSp 0A9 lOp AAZ13 lOp BY100 15p OA47 7p AAZ15 12p BYIOS 22p OA70 7p BA100 X5p 22p BY122 37p OA73 lOp BA102 BY124 15p OA79 9p BAI10 sap BY126 15p 0A81 f Zp 
BA111 27p Byi27 17p OA85 7p BA112 70p BY164 57p OA90 7p BA115 7p BY210 SSp 0A91 7p BA14I 82p BYZll SSp OA95 7p BA142 32p BYZ12 SOp OA200 lOp BAX44 12p BYZIS 259 OA202 lOp BAI45 SOp BYZ19 40p OA210 17p 

^ See previous page * G.W. SMITH & Co. (RADfO) LTD. * Sec opposite page ^ 

372 



Mmmmmmr 
mm 10 
33^% OR MORE 
SEND S.A.E. FOR- 
DISCOUNT PRICE LISTS 
AND PACKAGE OFFERS! 

RECORD 
DECKS 
B.S.E. Mini Monof £4-97 C129* £8-97 MP60 £11-75 CIO £15-75 510 £12-95 310 £10-95 MP60 T.P.D.1. £1950 3IP60 T.P.D.2 £18-25 810 T.P.P.l £22-97 510 T.P.D.I. £20-97 210 Package* £11-75 H.T.70 £17-25 H.T. 70 Package £24-97 TEORENS TD12S £61-95 TD125AB £98-00 TX25 £895 TD150AII £35-95 TD150ABII £42-95 TX11 

TELETON SAO-206 
STEREO AMPLIFIER 

GARRARD A40 11* 2025 TIC* 3500* SP25 in A70 II 8L65B AP76 SL72B SL75B 8L95B 401 GOLDRING GL69/2 GIi69P/2 GL75 GL75P LID69/75 G99 PIONEER PL12AC 

£8 40 £9-87 £9-75 £11-75 £11-97 £14-97 £20-97 £2600 £28 50 £3850 £29 60 
£21-25 £38 50 £29-97 £38-60 £3-40 £21-97 

t Mono * Stereo Cartridge All other models less Cartridge Carriage 5 Op extra any model. 
RECORD DECK PACKAGES Decks supplied ready wired in plinth and cover Stted with, cart- ridge. Garrard 2025 T/C with Sonotone 9TAHCD £14-50 Garrard SP25III Goldring G800  £19-50 Garrard AP76 Goldring G800 .... £80-95 BSB MP60 Audio Technica AT.55.. £21-00 Goldring GB69/2 Goldring G800 .. £87-50 Goldring GL75 Goldring G800 .... £47-50 Goldring GL75 Goldring G800E  £52-50 Carriage 5Op extra any model. 

SINCLAIR EQUIPMENT 
Project 60. Package offers. 

.onrhFi n n ^ 

[Mil 

mmmtv Elsrtrsim tomponcntt 
{utaioflur 

Latest exciting release. Brand new model. 6+6 watts rms. Inputs for mag, xtal, aux tape. Volume, bass, treble, sliding balance, scratch filter and loudness controls. List £32.60 OtTR PRICE £18-50 Carr. 87p. 
TELETON F.2000 AM/FH 

STEREO TUNER AMPLIFIER 

e e e e 'sr 
Probably the most popular budget Tuner/ Amp. and now offered at a ridiculous low price. 6 watts r.m.s. per channel. Tape/ Cer phono inputs. AFC/Built-in MPX List £61. OUR PRICE £30-50. Carr. 60p. 

# SUGGESTED SYSTEM • 
F.2000, Garrard 2025T/O Changer fitted stereo cartridge, with plinth and cover and pair of G.W.S. 3 way Speakers. Total Eec. Price £97-73+ OUR PRICE £59-95 Carr. £1. 

TRANSISTORISED FM TUNER 6 TRANSISTOR HIGH QUALITY TUNER, SIZE ONLY 6x4x2iin. I.F. stages. Double tuned dis- criminator. Ample output to feed ipost amplifiers. Operates on 9 V battery. Coverage 88-108Me/8. Ready built ready for use. Fan- tastic value for money. £6-37+ P. & P. 12Jp. Stereo multiplex adaptors £4-97+  

2 x Z30 amplifier, stereo 60 pre-amp, PZ5 power supply. £18-75 Carr. 37Jp. Or with PZ6 power supply £18 -85 Carr. 37 Jp. 2 x Z50 amplifier, stereo 60 pre-amp, PZ8 power supply. £20-25. Carr. 87ip. Transformer for PZ8. £2-971 extra. Add to any of the above £4-871 for active filter unit and £16 for a pair of Q16 speakers. Project 60 FM Tuner £20-971. Carr. 371p. All otber Sinclair products in stock. 2000 Amp £24-50 Carr. S7ip.: 3000 Amp £31.50 Carr. 371p.: Neoteric Amp £45-971 Carr. 371p IC10/IC22 £8-50  
LATEST CATALOGUE 

SEND 
NOW! 

• 
STILL 
ONLY 
371 p 
p&p 
10p 

Our new 6th edition gives lull details of a comprehensive range of HI-FI EQUIP- MENT, COMPONENTS, TEST EQUIP- MENT and COMMUNICATIONS EQUIP- MENT. FREE DISCOUNT COUPONS VALUE 5 Op 272 pages, fully illustrated and detailing thousands of bargains. 
Note! ALL SHOPS AND OFFICES CLOSED FOR ANNUAL HOLIDAYS AUGUST 2nd to AUGUST 14th. Ho goods will be despatched during this period—please order early. 

TE-1035 STEREO HEADPHONES Low cost high perform- ance stereo headphones. Foam rubber ear cups. Adjustable head-band. 8 ohm impedance. 25- 18,000 Hz. With lead and stereo jack plug- ONLY £1-971. P. & P. 12lp 

BELCO DA-20 SOLID STATE 
DECADE AUDIO OSCILLATOR 

New high quality port- able instrument. Sine 1 Hz to 100 KHz. Square 20 Hz to 20 KHz. Output max + 10 dB (10 K ohms). Opera- tion 220/240y. A.C. Size 218mm x 150mm x 120mm. Price £27-60. Carr. 25p. 
.i »•; 

TE-20 RF SIGNAL GENERATOR 
Accurate wide range signal generator cover- ing 120 kc/8-260 Mc/s on 6 bands. Directly calibrated variable R.F. at- tenuator. Operation 200/240V a.c. Brand new with in- struction, £15. P. &P. 87ip. 8.A.E. lor details. 
B.C. 221 FREQUENCY METERS latest release 125 KHz—20 MHz. Excellent condition. Fully tested and checked and complete with calibrator charts. £27-50 each. Carr. 50p. 

TRANSISTORISED L.C.R. A.C. 
HEASURINC BRIDGE 

A new portable bridge offering ex- cellent range and accuracy at low cost. Ranges: R. lfc-U-1 megQ 6 Ranges ±1% L.l M H - 111 HENRYS 6 RaQges2 = %C.10pF±1110mFd. 6 Ranges ±2%. TURNS RATIO 1:1/1000- 1:11100. 6 Ranges ±1%. Bridge voltage at 1,000 cps. Operated from 9 volts. lOOjiA. Meter Indication. Attractive 2 tone metal case. Size 7f x 5 X 2in. £20. P. & P. 25p 

ft 

TE-16A Transistorised Signal Generator. Sranges 400kHz—SOmHz. An inexpensive instrument for the handyman. Operates on 9v battery. Wide easy to read scale. 800kHz modulation. 6| x 5^ x 3|in. Complete with instruc- tions and lead a. £7-97+ P. & P. 20p. 

UR-1A SOLID STATE COMMUNICATION 
_ Bands covering 650kc/s-30mc/s. FET, S Meter, Variable BFO for SSE, Built-in Speaker, Bandspread, Sensitivity Control. 220/240V. A.C. or 12v. D.O. 121' ^ *1" x 7". Brand new with in struct ions. £85. Carr. 37 jp. 

m 
m 

LAFAYETTE TE-46 RESISTANCE CAPACITY ANALYSER 
2 pF-2000 mFd 2 ohms 200 meg- ohms.Also checks impedance, turns ratio, insulation, 200/250V. A.C. Brand New £17-60. Carr. 37 ip. 

RUSSIAN 22 RANGE MULTIMETER 
Model U437 20,000 o.p.v. A first class versatile in- gtrnment manufactured in U.8.8.R. to the highest standards. Ranges: 2-5/10/ 50/250/600/1000v B.C. 2-5/ 10/50/260/500/100v/ AC. DC Current 100 wA/1/10/ XOOmA/lA. ResUtalKW 300 ohm8/3/30/300K/3M ft. Complete with batteries, test leads, instructions and sturdy steel carrying case. OUR PRICE £5-97 P. & P. 25p.   

RUSSIAN C1-16 DOUBLE 
BEAM OSCILLOSCOPES 

5 MHz Pass Band. Separate Yl, Y2 ampli- fiers. Calibrated triggered sweep from -2 sec to 100 milli sec/cm. Supplied complete with all accessories and instructions £87. Carr. paid. 
TEIII. DECADE —— RESISTANCE ATTENUATOR Variable range 0- llldB. Connections, Unbalanced T and Bridge T. Impedance 60012 range (O.ldB x 10) + (IdB x 10) + 10 + 20 + 30 + 40(1B. Frequency: d.c. to 200kHz (-3dB). Accur- acy: O.OBdB. -f-Indication dB x 0.01. Maximum input less than 4W (50V). Built in 600 Q load resistance with internal/ertenial switch. Brand new. £27-50. P. & P. 25p. 

t=b* 

ROUND SCALE TYPE PENCIL TESTER MODEL TS M . Completely portable, simple to use pocket sized tester. Ranges 0/3/80/300V AC and DC at 2,000 o.p.v. Resistance 0-20Kv ohms. ONLY £1-97 P- A ft 13p- 

UKR-30 RECEIVER 4 Bands covering 650kc/8-30mc/8. B.F.O. Built-in Speaker 220/240v. A.C. Brand new with instructions. £15-75. Carr. 37^p. 
LAFAYETTE HA-800 SOLID STATE RECEITER  General coverage 150-400kc/s, 560 ''-Lias? ' kc/s-SOmc/s. FET front end. 2 mech, filters, producr detector, variable B.F.O,, noise limi- ter, S. Meter, Bandspread, RF Gain. 16' x 9f' x Si'. 18 lbs. 220/240v. A.C. or 12v. D.C Brand new with instructions. £46. Carr. 5Op. 

CRYSTAL CALIBRATORS NO. 10 Small portable crystal controlled wavemeter. Size 7 X 7L x 4in. Frequency range 500 Kc/s-10 Mc/a (up to 30 Mc/s on harmonics). Calibrated dial. Power require- ments 300V. D.C. 15mA and 12V D.C. 0.3A. Excellent condi- tion. £4-47+ Carr, Slip. 

& 

SOLID STATE VARIABLE A.C. VOLTAGE REGULATORS Compact and panel mounting. Ideal for con- trol of lamps, drills, electrical appliances etc. Input 230/240v. A.C. Output continuously variable from 20v—230v. Model MR 2306 5 amp 68 X 46 x 43mra 
Model MR 2310 10 amp 90 x 68 x 60mm £11-97jr. Postage 12+). 

AUTO TRANSFORMERS 0/115/230V. Step up or step down. Fully Shrouded. 150 W. £287* P- & P. 17ip 300 W. £8-25 P. & P. 22ip 500 W. £4-97* P. & P. 324p 1000 W. £7-25 P- & P. 37*p 1500 W. £8-97* P. & P. 42*p 5000 W. £88-00 P. & P. £1 
VOLTAGE STABILISER TRANSFORMERS 180—260v. input. Output 230v. Available 150w or 225w. £12-60. Carr. 26p. 

230 VOLT A.C. 50 CYCLES 
RELAYS of Brand new. 3 sets changeover contacts at 5 amp rating. 50p each. P. & P. lOp (100 lots £40) Quantities available. 

POWER RHEOSTATS 
High qualitv ceramic construction. Windings embedded in vitreous enamel. Heavy duty brush wiper. Continuous rating. Wide range ex-stock. Single hole fixing, iin. dia. shafts. Bulk quantities available. 25 WATT. 10/25/50/100/250/600/1000/1500/2500 or 5000 ohms, 72*p, P. & P. 50 WATT.10/25/50/100/250/500/1000/2600 or 5000 ohms, £1-05 P. & P. 7jp. 100 WATT. 1/6/10/25/60/100/260/500/1000 or 2500 ohms, £1-87* P- A P- 7*p. 

"YAMABISHI" VARIABLE VOLTAGE TRANSFORMERS Excellent quality . Low price . Immediate delivery 
S-260 General Purpose Bench Mounting £6-50 1 Amp £6-75 2.5 Amp £9-75 5 Amp £14-50 8 Amp £18-50 10 Amp £21-00 12 Amp £87-00 20 Amp 

6.W.SMITH&G0.( 
27 TOTTENHAM CT BD. LONDON. W.I Tel; 01-636 3715 
3 LISLE STRiEET, LONDON, W.C.2 Tel: 01-437 8204 
34 LISLE STREET, LONDON, W.C.2 Tel: 01-437 9155 
311 EDGWARE ROAD, LONDON, W.2 Tel: 01-262 0387 OPEN 9-6 MONDAY TO SATURDAY 

S-260B Panel, Mounting 1 Amp £6-60 2.6 Amp £6-62* Please add postage ALL MODELS INPUT 230 VOLTS, 50/60 CYCLES, OUTPUT VARIABLE 0-260 VOLTS. Special discounts for quantity 

)LTD 
All Mai) Orders to- 11-12, Paddington Green, London, W-2 Tel; 01-262 6562 (Trade supplied) 
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WEYRAD 

COILS & TRANSFORMERS FOR CONSTRUCTORS 
Special versions of our P50 Series are now available for AF117 or OC45 Transistors. They can be used 
in the standard superhet circuit with slight changes in component values. 

Oscillator Coil  P50/1 AC (For OC45) P50/1 AC (For AF117) 33p 
1st i.F, Transformer P50/2CC (For OC45) P51/1 (ForAF117)   36p 
2nd I.F. Transformer     P50/2CC (For OC45) P51/2 (For AF117) 36p 
3rd I.F. Transformer  P50/3CC (For OC45) P50/3V (For AF117)  36p 

Rod Aerial  RA2W  
Driver Transformer  LFDT4/1 
Output Transformer OPT1 
Printed Circuit  PCA1   

72p 
58 p 
58p 
58 p 

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 

Be a technician on radar, radio 

and electronics. 

a 

i 
Mvk 

As an Artificer Apprentice, you train 
to be one of the Navy's top technicians : 
at 24 you'll be a £2,000 a year man respon- 
sible for ultra modern radar, radio and 
electronic equipment. If you're 
with 'O' level standard in Maths, and 
Science or English, send for details. 

I APPRENTICESHIPS 
I Name  
I TT " ~ 

Date of birth 
(Enquiries from U.K. residents only) 

Royal Naval Careers Service (830QEI), 
Old Admiralty Bldg., Whitehall, 
London S.W.1. Please send me, 
without obligation, your free booklet, "Royal Navy Technician Apprentice- 
ships".   ^ 

ROYAL NAVY 
m 



PPLSiS 

SLASH PRICES! "<■"> 60% 

SUPERB 

Plinths & Covers 

ONLY 

£3"25 p.&p.sop 
for © ARRARB airf B.S.R. SPSS, 3i.8SB, 
3800, 3000 2025TC, 2000, 1028, 5100, 
ATS. AT60, 40B, B.S.R, MoDonalfi 
range. All deeks are finished in teak 
polish and will blend In any modern 
home. The covers are of tinted Pers- 
pex (please state deck when ordering). 
SUPEfclOl: PLINTHS AND 
COVBM FOR 6ARRARD AP75, 
AP76. SL72B, S1.7S3 and SU98B. 

£4-99. P.P. 60p (R.R.P. £9>50) 

STEREO AMPUFiBRB p.p. «l'0s! 
ARMSTRONG 521     «}| J5 AMSTRAD 8000       H.L. SA707     gJ'S TELETON SAOZ06 ....   ««•« VICEROY AS70      f}5 SJ VICEROY 55      SHOO SANSUI In stock METROSOUND 9T»    «5'|« SINCLAIR 8000,    "J JJ SINCLAIR 3000     fJf'JJ SINCLAIR NEOTERIC    Mf M SINCLAIR A.F.U    " 75 8INCWAIR 860 + 8 230/PZS   SINCLAIR 800 H- ( Z30/PZ8 ■. -.. -... Slt'OO SINCLAIR S00 + 2 Z50 + PZ8 and Malm tram.   «»*••• 
TUNER AMPLIFIERS p.p. IE1-0O 
ARMSTRONG 886   f88 00 ARMSTRONG 585 ...     fM JJ TELETON TFS50    fJJ M TELETON CR10T with amalwni  SH'SS TELETON F2000 ..   WHARFEDALE 100-1   ««•« PHILIPS RH781    fW-JS GOODMANS MODULE 80   fiJ'S TELETON 7AT1       tM-M TELETON CR55  - fH'S! TELETON R8000 with apsaters   «S-00 
TUNERS p.p. 75p 
ARMSTRONG MS   «■« ARMSTRONG 323    fg'JJ ARMSTRONG 524 ....       "300 TELETON G7101     «4'» TELET! IV - .......... M8-M SINCLAIR PrS. 60    ■.. ■ ■ "I-SO RODGERS RAVENSBOURNE FET2 Chaatts    448-00 

Easy to find—50 yards from <B.R.) 
Stoke Newington Stn. 
67,149, 247, 73, 76, 243 Buses Pass our 
door. 

A VICEROY VA4 
COMPLiTi 

STiRi© SYSTEM 
For ONLY mm». P. & P. ft1-» 

ITS PERFORMANCI CAN Si 
COMPARED WITH iQIIIPMIINT 
COSTINC £130.09. 
Fully guaranteed for 12 month* 

WHY PAY MORI? 
O 3.WAY SPKAKiR SYlTiMS jm# are houied In handscme Slim-LI of Modern Deslap, finished in Polish In® 'oiished In I.C.I. 

APP0L.0 The aystem# i Cabinets of Modern Deslon,  j Teak with Padded Front Panel covered Vynalr ©rille, 
3 APOLLO 3'WAY OPIAKiRS SYSTEMS designed and built on the Infinite Baffle ' ' nd are completely Airtight and fully damp out any Panel Resonance. i all aides they can be used either vertically or horizontally and are Ideal for Shelf 

The APOLLO 3-WAY OPiAKiRS SYSTEMS 1 ilgned and built on the Inflnlt- e and are completely Airtight i to damp out any Panel Resonance. 
are deslgi Principle ) 

oilshed on alt stdei 
or Wall Mounting. , Below are Just a few from the APOLLO com- prehensive range starting with: 
APOLLO-IS 3-WAY SPEAKER SYSTEM, tmpedanee 8 ohms. Power Handling 16 watts. RMS (30 watts peak). Frequency Range: 35 to 18,000Hz. Colour: Teak. Size 21 + 15 + 7iln. PRICE €18-50 each (p. & p. SI'OO). 
THE APOLLO-IO 3-WAY SPEAKER SYSTEM employs a specially designed 10in. Bass Unit which has a high efficiency Anisotropic Ferrite Magnet and two 4ln, Treble Units and LC Cross- . k I . 1. O— in.iMnjk^3an/kA A O over Network. Specification; Impedance 4~8 ohma (16-13 olimt to order), Power Handiino 10 walta RMS (20 watte Frequency Ranee 60Hz to 18,OOOHi. Size; 21 + Hi + Oiln, Flnien Pollihed Teak. OUR PRICE 413-47 each (6Sp p, 4 p.). 
APOLLO-8 3-WAY SPEAKER 8Y8TFM. At above but 7 watte ma (14 wetta peak). F.R. 6 to 18,000Hz Size 20 + 12 + Sin. filO-M tach (SOp p. 4 p.). 
APOLLO-4t 3.WAY SPEAKER SYSTEM. As ebove but 5 wetts RMS (lO-watts peek), F.R 75 to i!),Sffl!Hz. Size 143 + B + 6ln. PRICE £6-97 each (37tP P. 4 P-)- 

-PICK-UP ARMS p.p. 46p 
SME 3009/S2    £M» SME301/S2   -  SIS'®; GOLDRING L75      «*•* GOLDRING L69    M'OO AUDIO TECHNICA AT1005.  £13-25 

VISIT OUR 3-STOREY WARE- 
HOUSE PACKED WITH HI-FI & 
STEREO EQUIPMENT. 1000'S OF 
ITEMS ALWAYS AVAILABLE 
TO SELECT FROM. 
FOR ALL YOUR NEEDS IN HI-FI 
EQUIPMENT SEND A LARGE S.A.E. 
or PAY A VISIT 
2 SHOWROOMS DEVOTED TO 
DEMONSTRATING SPECIALLY 

SELECTED SYSTEMS 

SEND CHEQUES, P.O., MONEY ORDER, etc. to— 

SUPPLIES 

SPECIAL 

OFFERS 
GARRARO SPSS MK, III „ 
GOLDRING GSOOH Suiwb Plinth 
and Cover. 
SINCLAIR Projost 6S-Ste«o M 
> .•..-Amplifier and Control ymt. 
2 130'* and PZ5. 2 WHARFEBALi 
Units. List Price £82.31. OUR PRICE 
£58, P. & P. £1.78. 

GARRARD SP«» MK III 
Ct ■.DRING G800 N 

Plinth and Cover complete 
OUR PRICE £18.00. P. & P. 7Sp. 

ARMSTRONG 52« 
GARRARD AP78 

SHURE M55i 
Plinth & Cover complete 

STE-MA tfl« speakers 
OUR PRICE £148.00. P. & P. £1-25 

CARTRIDGES P-P. 29p 
GOLDRING S8S0   fJ jSJ GOLDRING S800H     fi-fi GOLDRING S60-)       -fl'SS «0L0P.iN6 G800/E   "1-00 GOLDRING S300/S8    «f'g SHURE M30   " M SHURE.M44/S/7/C     g'» SHURE M65E     " " SHURE M75E    £15-03 SHURE VHtype2      "J'S SHURE    fj" SHURE 31E,...,    f'S! SHURE 32E.  f} 2' SON ATONE aTAHCD    - fJ-N AUDIO TECHNICA AT66   fi4'5e 
SCOOP BUY 
MC1-5 HIGH FIDELITY STERIO MOVING MAGNET CARTRIDGE. PRICE: £8-00. 
TURNTABLES p.p- SOp 

^257c"w'l t h So note li e 91AH C ^ 
GMlA7bMH.ir.::::;;:::;;:;:::; if GARRARD SL85B    «*•« GARRARD AP76   GARRARD SL7W      . "| GARRARD SL75B      "7.75 GARRARD 401    "T'J GARRARD SUNS........  f!J GOLDRING GL75P    GOLDRING GL7S     «»*9 GOLDRING GL69     "J THORENS TD125    «g THORENS TD150AB/2  f3» PIONEER PL11 AC complete   fJJ Dusi «»      fff DUAL 1209   f|; PHILIPS 202A   £54 

OPEN 
Monday - Wednesday 9.30 a.m.-7 p.m. 
Half day Thursday until 1 p.m. 
Late night Friday until 8 p.m. 
SATURDAY 9.30 a.m.-6 p.m. 

All prices subject to change without notice 

PW9. SO STAMFORD HILL, LONDON, N.IB. 
Telephone: 01-896 3611 

PtRSONAL CALLtHb. PufcASE NOI E/Checuee e.e only acceoteef when aceomoenied by e Bank Checue Cyrd r-el Erurl&v Cerd;, 
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(M&i A FAST EASY 

WAY TO LEARN BASIC 

RADIO & ELECTRONICS 

Build as you learn with the exciting 
new 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.TVs 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. 

A 14-year-oid 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. 

Oppovtunifies in Tetecommuriicattons TV and Radio 

BRITISH INSTITUTE 
OF ENGINEERING 

TECHNOLOGY 
Dept. B3, ALDERMASTON COURT, READING RG7 4PF 

POST THIS COUPON FOR FTIEE BOOK 

I 

BSE1 

NAME  
ADDRESS., 

AGE... 

■ To B.I.E.T. Dept. B8 Aldermaston Court, Reading RG7 4PF 
■ Please send books and full information — FREE and without| 
| obligation. % * I 

I 
I 
i 
l 
I 

OCCUPATION 
BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY > 11 ion iiiaiiivii 

EX RENTAL TVs 
19" — £29-95 
23" — £39-95 

Ail Channels 405/625 
2 Years Guarantee. 
Free List by return. 

17" Slim Iine TV's £11 *95, 19" Slim line TV's £t5»95. Guaranteed 2 years. Send for List. Carr. & Ins. all sets £1 -95. Daily demonstrations to personal shoppers, 
TEAK HI-FI STEREO CABINETS £14*95 

Brand New 44" wide X16" deep X 18" high with Legs. A superb piece of furniture. Carr. £1 00. 
TRANSISTOR GANG CONDENSERS 30p. Minature AM precision Tape Motors £1-95 famous German manufacturer. 200/250V. Post 20p. 

Transistor Radio Cases: 25p each. Size 9i" X 6j" x 3y". P. & P. 15d. SPEAKERS 50p 2^" 8^ BRAND NEW. P, & P. 5p. 
TRANSISTORS Post Free AC 126 AF 179 OC 81 AC 128 OC 44 OC 81D AF 114 OC 45 AF 117 OC 71 ISpeach 
POTENTIONMETERS 23p each 

Double & Switched 500 Kfi/SOO Kfi 3i" shaft 
Double & Switched 500 KQ/100 KQ 2" shaft 
Double & Switched 1 MEG/100 KQ 11" shaft 

Post. & Pack. 5p.—4 for lOp 
KNOBS 100,009 to 
clear (Brand New) 
100 assorted-Radio &. T.V. Knobs 50p. Postage lOp. (If you require sets 2 to 6 just ask)' 

TV TUBES REBUILT 
GUARANTEED 2 YEARS 

14"—£3 95, 17" & 19"—£5-95, 
21" & 23"—£6-45. 
Exchanged Bowls. Carr. 53p, 

DUKE & CO. (LONDON) LTD. 
621/3 Romford Road, Manor Park, E.I2 
Phone 01-478 6001-2-3 Stamp for Free List 

i lamsvc Imem mefn I 

TRANSEUROPEAN 
Transistorised Stereophonic High Fidelity 

AM/FM Tuner Amplifier System. 

This system includes this elegantly styled solid state Teak finished cabinet tuner/amplifier. Covering VHF/FM, Medium and long wavebands. The latest 4 Speed B.S.R. Mono/Stereo record changer with 2-IOin. x 6in. matching elliptical speakers. A complete Hi-Fi Stereo Radiogram at less than half normal price. 
SPECIAL OFFER £44 Easily fitted no technical 

knowledge necessary.  & p SSp 
Credit Terms avail- able. First monthly payment of £5-83 fol- lowed by 9 monthly ' payments of £4-95. Total Credit Sale Price £49•50, Send £5-83 today. 
FABULOUS VALUE 
Hi-Fi stereo at a new low. 4 speed BSR autochanger with cue and pause control plus solid state amplifier, 20 watt total output. Frequency response 20-20,000 Hz. Two elliptical speakers in book shelf enclosures— 100% complete. 

ONLY 
A OO CREDIT SALE TERMS: Send £4'93 (being the first of TEN Tmonthly payments of £4-05 plus 88p Carriage and Packing). 

r\/-i\A/Ki Jo be followed by NINE 'monthly payments of £4 05 DOWN (Tot*1 Credit Sale Price £40 50 I EASY TO INSTALL NO TECHNICAL KNOWLEDGE REQUIRED. 
■I Hi CALLERS WELCOMED ■■ Mi ^PLEASE SEND ME FREE DETAILS OF YOUR RANGE 

l Name   
Address 

Post coupon! 
NOW for... 

mUi 
leaflets, 

.MtlX 
lOO.Chase Side London N.14 M 
Tel: 01-886 3733/9666 * 
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cut out this coupon 

and answer your 

soldering problems^^^ 

c> 

r 

£275 

SKI 
SOLDERING 
KIT 
In rigid plastic "tool 
box" containing Mode! 
CN - 15 watts - 240 
volts miniature iron 
fitted bit. Spare 
bits 5~2" and Reel 
of resin-cored solder, 
heat sink, cleaning pad, 
stand and booklet "How 
to Solder". 

■* 

SK2 
SOLDERING 
KIT 
in polystyrene pack, 
containing 15 watt 
miniature soldering iron, 
240 volts fitted with 
bit, 2 spare bits and 
^2". Coil of resin-cored 
solder, heat sink, 1A fuse 
and booklet "How to 
Solder", 

£2-40 

I 

I 

I 

I 

I 

I 

I 

I 

fl 

I 

I 

I 

for V-Vslsto, ' hxlp. "'ciHtt Model CN 240/2 
- 15 watts 
- 240 volts 

£170 

av.iBoWT 

I 

£1-95 

Fitted with nickel 
plated ;,V' bit and 
packed in handy trans- 
parent box. 

ES240 D 25 watt 
soldering iron 

Send me 

pack(s) £1-83 

in transparent display 
pack, fitted with long 
life iron-coated bits" 
diam. Interchangeable 
spare bits jV', is"- 

(extra! available. 
Improved design to 
ensure strong and 
reliable high speed iron. 
Heats up in 2 minutes. 

M.E.S, 
Battery-operated 
12 volt 
soldering iron 

Complete with 15 
ft (4-50m) lead, 2 
heavy gauge clips 
for instant 

connection to car 
battery and a guide 'How 
to Solder'. 
Packed in strong plastic 
wallet. 

AXNXTXUX 

• Please send the ANTEX colour catalogue. 
• Please send the following; 

from electrical and radio shops or 
by Free Post (No stamp required) 
from ANTEX Ltd, FREE POST, 
PLYMOUTH, PL1 1BR 
Tel: (0752) 67377/8 

I enclose cheque /P.O./Cash 
(Giro No, 2581001) 

NAME 

ADDRESS 

I 

I 

I 
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MAIL ORDER DEPARTMENT 
No. I i Hayes Rd., London, N22 6TL 

BARGAIN COMPUTER BUMPER 
BOARDS 

Many Eesistors,, Con- densers, Diodes and Transistors (minimum of 4 transistors on each board). 
5 BOARDS FOR 120p. Post Free. 

BLACK TERMINALS 
Length as indicated 2 inch ; lOp per pair P. & P. 3p. 

n 

BATTERY ELIMINATOR 
Plug your Transistor Radio, Ampli- fier, Cassette, etc., into the a.c. mains through this compact eliminator, 2Jin x 2in x Sin approx. 4iV £1-50, 6V £1-50, 9Y £150. 7fV complete with cable and plug for Philips Cas- sette. f) plus 8p   P. & P. each. 
SEND S.A.E. FOR GREAT BARGAINS 
IN MICROPHONES, AMPS DECKS, 
COMPLETE DISCOTHEQUE CONSOLS, 
SPEAKERS AND MANY OTHER ITEMS 

LIGHT DIMMER 
The unit comes complete with MK Ivory Front Plate and Control Knob, when used in place of Light Switch it will control your room lighting from off to full brightness. Power—up to 300 watts inter- ference suppressed. 
£2-75 p- v. "p 

SOLID STATE BLOCK MODULES 
Phono pre-amp E1S1I input 100k: gain 28dB max out 
3 volt: max input 50mV. Tape pre-amp as above B1813. Power amn £1314 input 1,000 ohms gain 20dB SOOmW. Organ tone osc El 315 tone freq. 200-lk, Hz output 80mW. All above modules 9 volt. Dual flasher E1318 flash time 1-4 sees power 6 volt. Lamp 6v ISOraA. All at £1.25 P. & P. 10p 
D.P.D.T. SLIDE SWITCH 

SITiE If ins long •/, w 
I Tn eacl1 J K 3p Postage 

Transformer 
Scoop 
Primary 220, 250 v. fused. Secondary 220 v. at 60mA, 6-3v. at l amp. Overall size Sf x 2" x 2^' bigh. each. OJP P. & P. 15p. 

COMPONENT CENTRE 
8x6 Printed circuit board   ifln each By 100 Type rectifier 800 Piv 750 m A 16p 4 Pin transistor holders  3p 21 8 ohm speaker  ggp f" U2 Battery holders   fin " XOOHMW/WPots  igp " OC81 Heat clips (double)   3p " Tape rev coumters   25 p " l,500mF 150y DC 4"'x 2" dia approx  40p Flex connector 2amp approx non-reversible Ideal for loudspeaker connections  8p 21 80 ohm Speaker  ggp " 

Please include Post & Packing Seud S. A .E. for return of post quote of your electron if project. 

CHROMOSONIC SOUND OPERATED LIGHT DISPLAY This compact unit (size 81* x 51* 3' high) is connected directly across the speaker output of an amplifier, it will than con- vert audio signals into a spectacular three colour light display (500 watts light out- put each colour). Send S.A.E. for ^ I Q. C A further details or call in at any ■ O 3W branch for demonstration. P. & P. 33p 

too WATT 
HIGH 
POWER 
AMPLIFIER 

In excess 
of 100 watt 
peak output 

13 SOUTH MALL EDMONTON GREEN LONDON NS 8031685 

Open and short circuit proof 
Sensitivity lOmV for full output Frequency Response 10-25,000Hz 
Safe with all loudspeaker systems 
4 to 16 ohms Silicon transistors used throughout 
F.E.T. Front end Send S.A.E. for further details. 

£42-00 above £40-00 
Post and Insurance £1 00. 

GUARANTEED 12 MONTHS 

DWELL TIME UNIT These small units contain the following components: 700 ohm DPDT relay with base, IfjF 260v, paper, 0-01/iP 400v. paper, SO/^F 35 v. electrolytic, 3 diodes OC200 transistor, a 2N2926 type transistor unmarked, a skeleton pre-set pot, 4 pin din plug & skt., 4 foot of 4 core screen. All housed in a small neat metal box. Can be made into many timing devices. 43p p.&p.sp 

-/A'/r 

PRINTED CIRCUIT KIT 
BUILD 50 INTERESTHTG PROJECTS on a PRINTED CIRCUIT CHASSIS with PARTS and TRANSISTORS from your SPARES BOX 
CONTENTS: (1) 2 Copper Laminate Boards 4J* x 21*. (2) 1 Board for Match- box Radio. (3) 1 Board for Wristwatch Radio, etc. (4) Resist. (5) Resist Solvent. (6) Etchant. (7) Cleaner/Degreaser. (8) 16-page Booklet Printed Circuits for Amateurs (9) 2 Miniature Radio Dials SW/MW/LW. Also free with each kit. (10) Essential Design Data, Circuits, Chassis Plans, etc. for 50 TRANSISTORISED PROJECTS. A very comprehensive selection of circuits to suit everyone's requirements and constructional ability. Many recently developed very efficient designs published for the first time, including 10 new circuits. 

EXPERIMENTERS 
PRINTED CIRCUIT KIT 

50p 
Postage & Pack. iOp. (U.K.) 

Commonwealth: I 
SURFACE MAIL I5p 

AIR MAIL 50p 
Australia, New Zealand, 

South Africa, Canada 
(l) Crystal Set with biased Detector. (2) Crystal Set with voltage-quadrupler detector. (3) Crystal Set with Dynamic Loudspeake.. (4) Crystal Tuner with Audio Amplifier, (5) arrier Power Conversion Receiver. l6) Split- Load Neutralised Double Reflex. (7) Matchbox or Photocell Radio. (8) "TRI-FLEXON" Triple Reflex with Self-adjusting regeneration (Patent Pending). (9) Solar Battery Loud-speaker Radio. The smallest 3 desings yet offered to the Home Constructor anywhere in the World. 3 Subminiature Radio Receivers based on the ••Trifiexon" circuit. Let us know if you know of a smaller design published anywhere. (10) Postage Stamp Radio. Size only 1-62* X -95* X *25*. (11) Wristwatch Radio 1-15" X -80' X -So*. (12) Ring Radio -70* x *70* x ■65*. (13) Bacteria-powered Radio. Rims on sugar or bread. (14) Radio Control Tone Receiver. (15) Transistor P/P Amplifier. (16) Inter- com. (17) 1-valve Amplifier. (18) Reliable Burglar Alarm. (19) Light-Seeking Animal, Guided Missile. (20) Perpetual Motion Machine. (21) Metal Detector, .(22) Transistor Tester. (23) Human Body Radiation Detector. (24) Man/Woman Discriminator. (25) Signal Injector. (26) Pocket Transceiver (Licence required). (27) Constant Volume Intercom. (28) Remote Control of Models by Induction. (29) Inductive-Loop Transmitter. (30) Pocket Triple Reflex Radio. (31) Wristwatch Transmitter/Wireless Microphone. (32) Rain Alarm. (33) "Ultrasonic Switch/Alarm. (34) Stereo Preamplifier. (35) Quality Stereo Push-Pul! Amplifier. (36) Light-Beam Telephone "Photophone". (37) Light-Beam Transmitter, (38) Silent TV Sound Adaptor. <39) Ultrasonic Transmitter. (40) Thyristor Drill Speed Controller. . .plus 10 Photo- electric Circuits, Alarms, Modulators, Stabilisers... 

YORK ELECTRICS, Mai! Order Dept. 
335 Battersea Park Road, London, S.W.It 

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

y 

* L'nis 

BAKER I2in. 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. 
Nett weight 5 lbs. 
GUITAR MODEL "GROUP 25 25 watt rating 
Latent catalogue Sp with enclosure plans 

aker Reproducers Ltd 

3 
POST FREE 

£7 

Bensham Manor Road Passage, Thornton Heath, Surrey. 0l-684-i66S 

378 

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

SELF-SERVICE RADIO COMPONENTS SHOP 

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

9 a.m. to 5.30 p.m. every day. 
Closed all day Wednesday. 

SURPLECTRONICS 
216 LEAGRAVE ROAD, LUTON, BEDS 



BRAND NEW 
GUARANTEED 

SEMICONDUCTORS & COMPONENTS 
SOLE AGENTS FOR SOLID STATES DEVICES INC., (USA). IN U.K. 

RETURN OF POST 
SERVICE 

TRANSISTORS 
2G301 2G302 2G303 2G306 2G308 2G30a 2G371 2G374 2G381 2N404 2N696 2N69.7 2N698 2N706 

20p 2N3404 20p 2N3405 20p 2N3414 424p 2JT3415 SOp 2N3416 30p 2N3417 

32ip 40310 46p 40311 22 ip 22 ip 37tp 37ip 

40312 40314 40320 40323 

45p BC212& laip BSX28 35p BCY30 27ip BSX60 

16p 2NS570 £1-25 40324 
22ip 22ip 20p 

2N709 2N718 2N726 2N727 2N914 2N916 2N918 2N929 2N930 2111090 2N1091 2NI131 2N1132 2N1302 2N1303 2N1304 2N1306 2N130e 2N1307 2N1308 2111309 2N1507 2N1613 2N1631 2M632 2N1638 2N1639 

20p 2NS572 97ip 40326 27fp 40329 27iP 40344 22ip 40347 12tP 40348 X2ip 40360 17 ip 40361 16p 40362 12ip 40S70 *" 40406 

2173605 2N3606 2N3607 2N3702 21T3703 25p 12ip 2N3704 2N705A 12ip 2N3705 2N708 ISp 2173706 62ip 2173707 16p 26p 2N3708 09p 40407 SOp 2173709 lOp 40408 SOp 2173710 lip 40410 I7ip 2N3711 12p 40467A 17 ip 2N3715 £2-22i 40468A SOp 2173716 £2.90 40600 22Jp 2N3791 £2.75 AC 107 27ip 2N3819 22ip   22ip 25p 26p 

35p 97ip 27ip 
AC126 AC127 AC128 

474P BCY31 37 ip BCY32 47ip BCY33 32ip BCY34 47iP BCY38 87ip BCYSO SOp BCY40 27ip BCY42 57ip BCT43 52 ip BCY54 42ip BCYB8 47 ip BCY69 S7ip BCY60 82ip BCY70 87ip BCY71 40p BOY72 52ip BCZiO fl2ip BCZ11 B7ip BD116 £M2i S5p BD121 65p 67ip BD123 SOp B 3)124 BD13I B 3)132 

SOp BSX6I SOp BSX76 25p BSX77 SOp B8X78 40p BSY10 60p BSYX1 SOp BSY24 15p BSY25 16P BSY26 82ip BSY27 22iP BaY28 22 ip BSY29 97ip B8Y32 20p 42ip 17ip 27ip 42ip BSY40   BSY51 

E8Y37 BSY38 

82ip 82 ip 75p 85p 
2N3854A 27ip AC164 BDY10 £i.87i 
2173356 27ip 17 ip 2N3865A AC176 AC187 AC188 ACY17 ACY18 

17ip 2N3856 22 ip 2N3866A 36p 22ip 2N3868 26p 25p 2N3858A SOp ACY19 25p 2173859 27ip ACY20 SOp 2N3869A 32ip A0Y21 80p 2N3860 SOp ACY22 17iP 2N3866 £1.50 ACY28 26p 2173877 40p ACY40 85p   "   SOp 

26 p SOp 22ip 25p 
87ip BX)Y19 £l-97i 27iP' BDY20 £M2i 

BSY62 BSY63 BSy64 BSY56 BSY78 ESY79 

32iP NKT281 27}p 82iP 17KT401 87ip 62ip NKT402 90p 22ip 17KT403 75p 27iP NKT404 62ip 27iP 17KT405 75p 27iP NKT406 62iP 27iP NKT4B1 02ip ISp 17KT452 82ip 15p 17KT453 47ip 17iP i7KT603F32iD i7i9 NKT613F32ip NKT674F 3 Op NKT677F SOp NKT713 25p 17KT781 SOp NKT10419 30p NKT10439 87ip NKT10519 82ip 

17iP 17iP 25P 25P 25P 22iP 22 iP 
82iP 82iP NKT20329 37 iP 47 Jp 40p NKT20339 87ip 47iP NKT80111 77ip BDY11 £1-8 2i BSY82 62iP 17KT80112 BDYl? £1-50 BSY90 67iP 97 62ip BDYI8 £1.75 BSY95A 12iP NKT80113 
27iP NKT80211 25p 25p 2Sp 28p 20p 

BDY38 97ip BDY60 £1-25 BDY61 £1-25 BDY62 £1-00 BF116 

2N3877A 40p ACY41 2113900 37 ip AGY44 27ip 2N3900A 40p AD140 27ip 2N3901 2N1671B £1 00 2N3903 2111711 25p 2N3904 82ip 2N3906 87ip 2N3906 82iP   67 ip 67iP 40p 

97ip AD149 

BF117 BF163 BF167 BF173 BP177 

2N1889 2N1893 2N2I47 2112148 2N2I60 2112193 2N2193A 42iP 2N2194A SOp 

35p 35p 87iP 
AD150 AD161 AD182 

2112217 2N2218 2N2219 2N2220 2N2221 2N2222 2N2270 2112297 2N2368 2N2369 

27iP 82ip 82iP 

2N4058 2N4059 2N4060 2N4061 2N4062 2114244 2N4285 2N4286 2N4287 

87ip AF106 17ip lOp 12ip 12ip 

AF114 AF116 AP116 AP117 

eSp 2N4289 SOp 2N4290 47 ip 2N4291 SOp 2114292 17ip 2N4$03 17iP 2N6027 2N2369A l7iP 2N6028 2112410 42iP 2N5029 27iP 2116030 32iP 2N6172 22iP 2N5174 
2N2483 2N2484 2N2539 2112540 2N261.3 2N2614 2112646 2N2696 2112711 2N2712 2N2713 2N2714 2N2865 2N2904 

2N5175 35p 2N5176 30o 82ip 82ip 26p 25p 27ip SOp 68iP 30p 

124p AF118 47ip AF1I9 17ip AP124 17iP AF125 I7ip AF326 17ip AF127 I7ip AF139 17iP AF178 17ip AF179 12ip AF180 47iP API 81 62ip AF239 57 iP AF279 47 ip AF280 42iP AF211 12iP ASY26 82 iP A8Y27 62ip ASY28 45p ASY29 

25p 40p 62ip 67ip BF178 62ip BF179 87ip BF180 87ip BF181 42ip BP1S4 25p BF185 25p BF194 25p BF195 25p BP196 62ip BF197 SOp BF198 22ip BF20D BF224 BP225 BF237 BF238 BF244 BPW61 BFX12 BPX13 BFX29 BPX30 BPX42 BPX44 BFX68 BFX84 BPX85 BFX86 

SOp X7ip 87ip 424p 72ip 62ip 42ip 424p 474P 624P 

25p 474P 87ip 25p 324P SOp SOp SOp 35P 824P 25p 424P 174P SOp 424p 424p 

BSW41 BSW70 cm C424 C425 C426 C428 C744 D16P1 D16P2 D16F3 D16P4 GET102 GBT113 GET114 GET118 GBT119 

924P 274P NKT80212 65p 40p S74P 924P SOp NKT80214 874P 924p 

GET880 GETSS? 

40p NKT80216 874P 92ip 40p 11KT80216 924P 75p SOp 60p SOp SOp 274P 824P 624p SOp 624P 

20p OC20 20p OC22 20P OC23 20p OC24 GETX20 524P 0025 GET873 124P W26 SOP OC28 20p GET889 224P OC35 424p GET890 224P OC36 524p GET896 224P OC41 20p GET897 224P OC42 SOp GET898 22iP OC44 224p 224P 321p 
MJ400 fl-07i OG45 MJ420 £M2i OC46 MJ421 £1.124 0070 47iP MJ4S0 £1-024 OC71 MJ440 95P OC72 224p MJ480 97iP OG74 SOp MJ481 £1-25 OC76 SOp MJ490 £1-00 OC76 374P MJ491 £1.374 OC77 874P MJ1800 £2-174 0081 674p MJE340 624P 0C81B 25p MJE520 874P 0083 324p MJE521 874P 0084 2Sp MPF102 424P 00139 2N5232A SOp ASY36 25p BFX87 274p MPF103 37iP OC140   25p BFX88 25p MPF104 374P OC170 

824p BPX89 624p MPF305 37iP 00171 

25p 374p 274p 27ip 
2N5245 45p 2N5246 42ip 2N6249 87 iP 2N5265 £3-25 ASY86 2N5266 £2-75 AU103 £1 2118267 £2- 

ASY60 ASY51 ASY54 25p BFX93A 70p MPS3638 32iP 00200 

21T2904A 32ip 2N5307 2112905 374P 2N2905A 40p 2N2906 25p 
2115308 2N5309 2N5310 

BFY10 324p 1TKT00X3 474P OC201 BFY11 42ip NKT124 42iP 00202 ASZ21 424 p BFY17 224p 11KT125 27iP OC203 37ip BC107 12ip BPY18 32ip NKT126 27iP OC204 40p BC108 12ip BFY19 324p NKT128 274P OC205 37ip B0109 12ip BPY20 £1-80 NKT136 274P OC207 374p BO113 20p BFY21 424p NKT137 32iP OCP71 

2N2906A 27iP 2115354 2H2907 2N2923 2N2924 2N2925 2N2926 Green Yellow 12 4 p Orange 124p 2113011 SOp 2N3014 2113053 2N3054 2N30S5 2N3133 2N3134 2113135 2N3136 2N3390 2N3391 

SOp 15p 15p 15p 
14p 

25p SOp 

2115355 2N5356 2K5365 2N5366 2N5367 2N5457 2S005 2S020 25102 25103 28104 2S501 75p 2S602 

BC115 274 p BPY24 424P BC116A 274p BPYSS   —' BFy26 
BFY29 BFY30 BFY41 BFY43 BFY50 BFY5I 124p BFy52 174P BFY53 

30p SOp 25p 25p 25p 

2S503 3N83 3N128 3X140 3N141 3N142 2X3391A SOp 3N143 2X3392 174p 3X152 15p R.C.A. 15p 40050 224p 40251 22ip 40309 

2X3393 2X3394 2N3402 2X3403 

274P BC118 274P B0121 321p BC122 474P BC125 324P BC126 574P B0140 374p BC147 75p BC148 £2-00 BC149 SOp BC152 25p BC157 25p BC158 824P BC159 35p BC160' 274P BC167 40p BC168B 70p BCI68C 774P BC169B 724P BC169C 55p BO 170 674P BC171 871p BC172 524P BC175 SSp BC182 S24P BC183 324P BC184 

45p NKT210 SOP OBP12 25p XKT211 80P 0RP61 SOp NKT212 30p P346A SOp NKT213 SOp TIS34 SOp NKT214 224P TIS43 SOp NKT216 224P TIS44 824P NKT216 374P TIS45 224P XKT217 424P TIS46 224p XKT219 SOP TIS47 224p XKT22S 274P TIS48 174P XKT224 SSP T1949 174P BFYSSA 67ip NKT225 22iP TIS60 

824fl 20p SOp SSp SSp 374P 174P 

SOp BFY75 NKT229 TIS51 17 4p BFYTO 42 ip NKT237 35P TIS52 SOp BFY77 574P XKT238 25p TISSS 624P BFY90 674P NKT240 274P TIS60 ISp BFW58 274P NKT241 274P TIS61 14p BPW59 ISp BFW60 14p BPX25 £1.85 ISp BPX29 £1-80 124P BPY10 £1-45 ISp BRYSO 474P 15p BSX19 """ 224p BSX20 BSX2I BSX26 

25p NKT242 20P 11862 XKT243 824P TIP29A XKT244 174P TIP30A 

ISp BSX27 

NKT24S NKT261 XKT262 17 4P NKT264 174? NKT271 874? XK;T272 45p XKT274 474P XKT275 

SOp 

SSp SOp 124P 15p ISp 124P 124P 824p 824P 2249 SOp SOp SSip SSp SSp 824P SSip SOp SOp 40p 60p 76p 424p 424p 90p 75p 424P 624P SOp 224P 624? 40p 124P 124P 1249 124P 124P 124P 174P .124P 124p SSip 224 p SSp 274p SOp 60p 
75p TIP31A SOP TIP32A 30P TIP83A SOp flOS4P 20p TIP34A £2-05 SOp SOp SOp 

Post & Packing I2ip per order. Europe 25p. Commonwealth (Air) 65p (MIN.) 
Hatching charge (audio transistors only) I2ip extra per pair. Prices subject to alteration without prior notice. 

TTL. LOGIC I.C. NEW PRICES 
1- 24 25- 99 100- 499 1- 24 25- 99 100- 499 SN7400 .. 25p 209 X8p SN7470 .. 45p 40p SSp SN7401 .. 25p SOp 18p SN7472 ., 40? 85p SOp SN7402 .. SSp SOp 18p SN7473 .. 45p 40p SSp SN7403 .. SSp SOp 18p SN7474 .. 45p 40p SSp SX7404 .. SSp SOp 18p 8X7475 .. £1-00 BOp SOp SN7405 .. SSp SOp ISp SN7476 .. 45p 40p SSp SN7406 .. SOp 75p 70p SN7482 .. £130 £1-20 £110 SX7407 .. 25p SOp ISp SN7483 .. £100 SOp SOp SN7408 .. 25p SOp 18p SN7486 .. SOp 45p 40p SN7409 .. 25p SOp 18p SX7490 .. £100 SOp SOp SN7410 .. SSp SOp 18p SN749I .. £1 50 £1-40 £1 30 SN7411 .. 2Sp 209 18p SN7493 .. £100 SOp SOp SN7413 .. SOp 45p 40p SN7494 .. £1-50 £1-40 £1-30 SN74118,. £1 90p SOp SN7495 .. £1-00 SOp SOp 8X7420 .. SSp SOp 18p SX7496 .. £100 SOp SOp SX7430 .. 25p SOp 18p SN74107 45p 40p 35p 8X7440 .. SSp SOp 18p SN74121.. 90p SSp SOp SN7441AN £100 flop SOp SN7415I.. £110 £100 90p 8X7442 .. £1-00 SOp £2 80 SOp SN74153 £1-90 £1-70 £160 SN7445 .. £2 50 £310 8X74154 £2-20 £1-45 £1-80 SX7446 .. £1-25 £1-10 £100 8X74160/ 8X7447 .. £1 10 £1-00 90p T157D1 £1-80 £1-70 £1-80 8X7448 .. £100 SOp SOp SN74161.. £2-60 £2-50 £240 SN7450 .. 259 SOp 18p SX74164 £2-20 £1 95 £1-80 

SN748I .. SSp SOp ISp SN74165 £3-25 £1-95 £1-80 
8X7453 .. SSp SOp 18p SN74192 £2-25 £1 95 £1-80 SX7454 .. SSp SOp 18p SN74193 £2-25 £1-95 £1-80 SN7460 .. SSp SOp 18p 

SILICON RECTIFIERS 
PIV 50 100 200 400 600 800 1000 1200 1A lOp 12kp ISp 18p 17 Jp 19p SOp — 
3A 15p — —■ Z2ip — SOp __ — 6A — — SSp SOp 32Jp SSp — — 10A — 52ip 57ip SSp 77 Jp 86ip 97Jp £1-25 i7A — 57ip 62ip 77 ip 90p 97 Jp £1-20 £1-57* 35A — SOp 90p £1-00 £1-25 £1-50 £2-50 — 1 amp and 3 amp are plastic encapsulation. 

DIODES & RECTIFIERS 
IN34A lOp AA119 lOp BAX16 12Jp BYZ13 SSp 1X914 07 Jp AA129 lOp BAY18 17Jp FST3/4 22 Jp 1X916 07Jp 22 Jp AAZ13 lOp BAYSl 07Jp OAS 17 Jp IN4007 AAZ15 12Jp BAY38 SSp OAlO 22ip IS44 lOp AAZ17 12Jp BY100 17 Jp OAS lOp 
18113 ISp BA100 ISp BY103 22Jp OA47 07 Jp 
IS 120 ISp BA102 22JP BY122 47Jp OA70 07 Jp 18121 17Jp BAllO' 32Jp BYX24 ISp OA73 lOp 
IS130 12Jp BA115 07 Jp BY126 ISp OA79 09p 
IS131 12Jp BA141 32Jp BY127 17JP OA81 07 Jp 18132 ISp BA142 32Jp BY164 57 Jp OA85 07Jp 18920 07JP BA144 12Jp BYX10 22Jp OA90 07 Jp 18922 07 Jp BA145 SOp BYZ10 359 OA91 07 Jp 18923 07 Jp BA154 12JP BYZ11 32Jp OA95 07J9 
IS940 07Jp BAX13 12Jp BYZi2 SOp OA200 lOp OA202 XOp 

TRIACS 
80351) £1-124 SC36D £100 SO40D £1-50 SC41I) £1-20 SC45D £1-824 SC46D £1-424 SC50D £205 

SC51D £195 40430 974P 40486 95p 40528 724P 40430 £1-30 40432 £1-874 40512 £1-45 

BRIDGE RECTIFIERS 
A. PIV 
1 100 47Jp 
1.4140 52Jp 2 50 SSp 
2 200 70p 2 400 SOp 

A. PIV 4 50 60p 4 100 70p 4 400 95p 5 50 62Jp 6 200 87Jp 4 400 fllSJ 
THYRISTORS PIV 50 100 200 300 400 1A SSp 274p 374P 40p 4749 4A 4749 55p 574p — 7749 5A — SSp 65p — 90p 7A — SSp 65p — 974P TTC47 0.6 amp. 200 PIV SSp. Also 12 amp. 100 PIV 75p 2X3525 at fl.X24p 
VEROBOARD 0-15 0-1 Matrix Matrix 2J x 3}in 17 Jp SOp 21 X 5iD 21p 24p 3i x 3Jin 21p 24p 8i x 5m 27 Jp 27Jp 6 x 17in (Plain) SSp Vero Pins (Bag of 36) SOp Vero Cutter 4Sp Pin Insertion Tools (•! and .15 matrix) at SSp. 
HEAT SINKS 4 8 x 4 x lin Finned for Two TO-3 Trans., 4749- 4.8 x 2 x lin Finned, for One TO-3 Trans., 324p. For 90-1, 24p. For TO-5, 5p Finned. ' For TO-I8, 5p Finned. For TO-18, 1/- Finned. 
RESISTORS Carbon Film 4 watt 5%, Ip. i watt 5%, 14P. i watt 5%, 2p. 1 watt 10%, 24p. 2 watt 10%, 8p. 

4W.1W & 2W E24 Series. 
IW & 4W E12 Series. 

CAPACITORS A large and comprehensive range available: Electrolytic, Polyester, Ceramic, Poly- styrene, Silver Mica, Tantalum, Trimmers, Tuners. Examples: 2,OOOmF 25V, 424p Most 2,600mF 50V, 8749 Mullard S.OOOmF 25V, 524p Electrolytics 6,000mF 50V. 974p in stock 
WIRE-WOUND RESISTORS 
2*5 watt 5% (up to 270 ohms only). 7|p 8 watts 5% (up to 8-2k!Q only), lOp 10 watt 8% (up to 25k Q only), 1249  
POTENTIOMETERS 
Carbon: Bog. and Bin., less switch, 16p. Bog. and Bin., with switch, 26p. Wire-wound Pots (3W), 40p- Twia Ganged Stereo Pots, Bog. and Lin., 40p. 
PRESETS (CARBON) 
0-1 Watt 6p VERTICAL 0-2 Watt 8p OB 0-3 Watt 749 HORIZONTAL 
THERMISTORS 
R53 (STC) £1-274 VA3705 87 4p Klol (Ik) 1249 Mullard Thermistors also in stock. Please enquire. 

Tel. 01-452 0161/2/3 A. MARSHALL & SON 
Telex 21492 28 CRICKLEWOOD BROADWAY, LONDON, N.W.2 

Send Sp for new Comprehensive Semi- conductor and I.C. list (24 pages). CALLERS WELCOME 
HRS. 9-5.30 MON.-FRI. 9-5,0 SAT. 9-1.0 THURS. 
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Ail prices in pounds and new pence 
6BA6 25 6J6 20 7 Co £M3 13SE7 35 37 40 DAF91 25 EBL31 £1 •38 EL41 55 N78 £1-00 PL504 80 17404 40 

VALVES 6BE6 30 6J7M 45 7C6 75 14H7 50 42 50 DAF96 42 EC90 33 EL42 58 N108 £1-50 PL508 90 U801 £1-18 6BH6 45 6J7G 30 7D5 55 19AQ5 40 50B5 45 DCC90 £1*00 BCC81 33 BX.84 25 OA2 38 PL309 £1.45 UABC80 35 1A7GT 40 6BJ6 45 6J7GT 45 7:H7 35 20D1 50 50C5 40 DF33 48 ECC82 30 EL95 35 OC3 38 PL802 83 UAF42 55 1CP3I £6-00 6BQ7A 40 6K6GT 55 7R7 70 20F2 70 50CD6GS1.65 3)F70 45 ECC83 30 ELL80 £1-00 OZ4 40 PX4 £3-00 UBC41 50 1D5 40 6BR7 85 6K7M 35 787 £2-25 20LX £1-10 50L6GT 50 DF91 25 ECC84 30 EM34 90 PC86 60 PX25 £2-00 U.BC81 45 1H5 42 8BRS 65 6K7G 20 7Y4 60 20P4 £140 75 50 DF92 20 ECC85 25 EM80 40 PC88 60 PY3S 63 17BP80 40 IN6GT 48 6BS7 £1.30 6K7GT 35 9BW6 50 •20P5 £1-20 78 45 I)F96 42 ECC88 40 EM81. 63 PC97 50 PY81 30 UBF89 38 IR5 35 6BW6 85 6K8M 60 10C2 63 25AS 35 80 50 DH3-91 £8*00 ECH21 63 EM84 38 FCC84 40 PY82 30 UCC84 43 184 27 6BW7 70 6K8G 35 lOFI 90 25L6GT 45 85A2 40 DH77 30 ECH35 60 EY61 40 PCC89 53 PY83 38 UCC85 40 
185 25 6C4 33 6K8GT 50 lOFS 90 25Y5 60 I50B2 60 DK32 40 ECH42 70 EY86 40 PCC189 55 PY500 £1-00 XICF80 55 
IT4 25 6C5G 30 6K25 75 10F9 50 25Z4 45 loOC4 60 DK91 35 ECH81 30 EZ35 35 PCF80 33 PY800 50 TTCH42 70 
3A4 35 606 26 6L6G 45 10F18 45 25Z5GT 55 801 50 DK92 50 ECH83 43 EZ40 45 PCF82 35 PY80X 50 17CH81 35 3Q4 40 6CD6CJ £1.20 6L18 45 10LD11 60 2oZ6 65 807 50 DK96 42 BCL80 40 EZ41 48 PCF84 50 R2 60 UCL82 88 SQ5 45 6CH6 55 6Q7G 30 10P13 68 30C1 33 81.3USAf3.75 DL66 £1.25 BCL82 35 EZ80 28 FCF86 60 R19 40 UCL83 60 3S4 35 6CW4 63 6Q7GT 43 11E3 £4-00 30C15 80 866A 75 DL92 35 ECL83 65 EZ81 28 PCF801 50 S130 £1-75 UF4I 00 3V4 45 6D6 25 6SA7M 40 12AT6 30 30C17 85 954 60 DL93 35 ECL86 45 GYoOl 80 PCF802 50 SP4 50 1TF89 38 5R4GY 60 6E5 38 6SC7M 70 12AT7 33 30C18 75 1625 40 DL94 45 ECLL800 GZ30 50 PCF805 75 SP4i 45 1JL41 66 31140 33 6F1 70 6SG7M 35 12 A US SO 30Po 85 4022 AR £5-00 DL96 40 £1-50 GZS'J 50 PCF806 70 SP61 55 UL84 35 5V4G 42 6E5G 50 6SH7M 35 12AU7 30 30FL1 75 5763 70 DL96 42 EF9 £1-00 GZS4 60 PCF808 78 ST V280/80 UM80 28 5Y3GT 82 6P6G 30 6SJ76T 30 13AX7 30 30FL12 95 7193 20 DM70 40 EP37A 60 HN309 £1-50 PCL82 38 £10-00 U176 £1-06 5Z4G 40 6F8G 36 6SK7GT 30 i2BA6 35 30FL14 76 7475 40 DY86 33 EF39 40 KT36 £1-00 PCL83 58 SU25 £1-00 UU7 £1.05 e/soL-j 75 6PU 38 6SL7GT 35 12EE6 35 30L15 86 A61 48 DY87 35 EF41 85 KT61 £1.25 PCL84 43 8172150 75 17U8 £1-05 6A7 75 6P13 38 6SN7GT 35 12C86T 85 30L17 85 ATP4 35 B880C 65 EF50 25 KT66 £1-70 PCL85 40 T41 £1.00 UX79 45 
6A8G 63 6F14 65 6SQ7GT 40 r2Bi £1.35 30P4 £142 ATP5 60 EA50 20 EF80 25 KT81 £1-75 PCL86 45 TDD4 60 17Y21 50 
SAKS 30 6F23 80 6U4GT 60 12J5GT 25 30P12 80 ATP7 50 EABC80 35 EP85 35 KT81(7C5) PD500 £1-50 TH41 £1.75 UY41 45 6.F24 75 6U5G 40 12J7GT 36 30P19 80 AU2 £4-00 EAF42 55 BF86 33 £1-13 PENA4 £1-00 U10 60 ITY83 83 6AM5 32 6F25 75 6V6M 60 12K7GT 35 30PL1 80 AU5 60 EB91 20 EF89 28 KT88 £1.75 PENB4 £1.00 U14 60 VMP4G 85 SAMS 33 6F28 70 6V6G 80 12K86T 60 30PL13 93 AZ1 48 BBC33 50 EF91 33 KTW61f 1-00 PEN45 40 TJ19 £2-50 VP4B £1.26 6AQ5 85 6F32 25 6V6GT 38 12Q76T 35 30PL14 90 AZ31 55 EBC41 65 EF92 40 KTZ41 45 PBN46 40 1725 78 VE105/30 38 
6AS7G 80 6G6 25 

23 
6X4 SO 12SA7GT 40 35 A5 75 CBL31 90 EBC90 30 BP98 75 ML4 88 PL36 55 X726 78 VR150/30 35 

SATS 30 6H6 6X5G 35 12SG7 35 35L6 35W4 60 30 CCH35 CL33 75 £1-00 63 
EBP80 EBF83 40 45 BF183 BF184 33 35 MLS 

MSP4 
40 
50 

PL81 PL82 60 45 1778 17191 30 75 VU11X VU120 60 80 6AXJ6 25 6J5M 50 6X5GT 35 12SH7 30 35Z3 60 CY30 EBF89 33 EL32 30 PL83 45 U251 80 VU508 £2-50 6B4G £1-00 6J5G 20 7B6 70 12SJ7 30 35Z4GT 50 CY31 43 EBL1 70 EL33 63 MU14 60 PL84 40 17301 63 W81M 83 6B8G 20 6J5GT 30 7B7 45 12SK7 45!35Z5 40 DAC32 42 BBL2I 60 BL34 S3 MX40 63 PL500 80 U403 50 Y63 50 
Transistors 2N2218 30 •2N4289 18 AD149 50 BC169C 13 GET882 25 NKT223 33 OAZ200 55 OC36 60 OC81D 20 ZSi70 10 2N2219 33 AAZ12 30 AD16I 38 BFS98 28 GJ7M 38 NKT251 24 OAZ201 50 0044 18 OC82 25 ZS271 18 2K2369A 20 ACr26 25 AF116 80 BFY50 23 KS100A 20 NKT713 25 OAZ207 48 OC4o 15 OC82D i5 ZTX107 15 1N914 08 2N697 18 2N2646 53 AC127 ' 25 AFil? 25 BFVSl 20 MJE520 88 OA70 10 OAZ210 33 OC57 60 OC84 £5 ZTX108 15 18113 25 2N706 10 2N2904 30 AC128 25 ASY'26 25 BY100 18 HJE2955 OA71 10 OAZ2'22 40 OC58 60 OC170 25 ZTX300 18 18202 23 2N1132 30 2N2926 13 ACTSO 23 BC107 13 BZY88 18 £1.75 OA81 10 OAZ224 88 OC59 65 0C171 30 ZTX304 28 2G302 23 2N1305 25 2N3055 75 ACY39 56 BC108 13 CRS1-40 48 MJE8055 93 OA85 13 OAZ241 23 OC71 15 OC200 40 ZTX600 20 26371 23 2N2147 75 2N3702 13 AD140 50 BC109 13 DD003 15 NKT212 27 OA91 08 OAZ242 23 OC72 25 OCP71 98 ZTX503 20 2N404 23 3N2160 83 2N3819 85 GBT102 30 NKT214 15 OA211 38 OAZ246 23 OC81 25 ORP12 SO ZTX531 30 

TRANSISTOR POSTAGE 1p EACH, OVER 10 POST FREE 
Express Postage & Insurance 5p one valve plus Ip 
each additional valve. ORDERS over £5 Post free. 

R.ST 

6,000 types in stock send for lists, 5p. 

"Renowned for Service 
93 

BLACKWOOD HALL, WELLF1ELD RD., STREATHAM, SWI6 2BF 
Tel. 01-769-0199/1649. Open to callers Mon-Sat 9 a.m.—5 p.m. Closed Saturday 1.00—2.30 p.m. 
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The New Picture-Bookway of learning 

ICl AClJP*' ELECTRICITY*5VOLS) 
D#A9lW ELECTRON ICS (6 VOLS) 

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

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

TO TRY IT, IS TO PROVE IT 

This carefully planned series 
of manuals has proved a 

valuable course in training 
technicians in Electricity, 

Electronics, Radio and 
Telecommunications. 

WHAT READERS SAY 

"HOW UNDERSTANDABLE" 
Pleased to say how understandable your books are, I now have a sound knowledge of the subject. A.K., Hull. 
"INVALUABLE" 
Invaluable for my training as a Technician, W.J., Stockport, 
"A MATHEMATICAL IDIOT" 
They have an easy approach to learning that a mathematical idiot like myself can easily understand. K.L. Y.. Ashton-u.-Lyne. 

To The SELRAY BOOK CO., JO HAYES HILL, HAYES. BROMLEY, KENT BR2 7HP 
Please send me WITHOUT OBLIGATION TO PURCHASE, one of the 
above sets on 7 DAYS FREE TRIAL, I will either return set, carriage paid, in good condition within 7 days or send the following amounts. BASIC 
ELECTRICITY £4.50 Cash Price, or Down Payment of £1.00 followed by 4 fortnightly payments of £1.00 each. Total £5.00. BASIC ELECTRONICS 
£5.40 Cash Price, or Down Payment of £1.00 followed by 5 fortniehtlv 
payments £1.00 each. Total £6.00. This offer applies to UNITED KINGDOM 
ONLY. Overseas customers cash with order, prices as above. 
Tick Set required (Only one set allowed on free trial) 

Q BASIC ELECTRONICS 
Prices include Postage and Packing. 

BASIC ELECTRICITY □ 

Signature 
(If under 21 signature required of parent or guardian) 

NAME 

vznzzzEMnmssL ■3# 

BLOCK LETTERS 
FULL POSTAL 
ADDRESS  

A TECH-PRESS PUBLICATION 
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PHILIPS PORTABLE PLAYER CABINET 

Size 18 x i5i x 7Jin. Cut lor B.S.R. UA12/14/15/16/25 deck. Amplifier space 14 x 5 x 8iin. Satin aluminium front grille. Really smart appearance. £A Post Black/White. Chrome fittings.  ' 25p 
BSR C.I09 ■ SUPERSLIM 

STEREO AND MONO CHANGER 
Plays 12', 10' or T records. Auto or Manual. A high duality unit hacked by BSR reliability with 12 months' guarantee. AC 200/350v. Size 1SJ x lliin. Above motor board 3iin. below motor board 2|in. with STEREO and MONO XTAL £7.75 S 
GARRARD PLAYERS with Sonotone OTA Cartridges. Stereo Diamond and Mono Sapphire. SP25 Mk II £15 Model 3500 Stereo and Mono Autochanger £14. Post 25p. 
RECORD PLAYER PORTABLE CABINET JC Space for amplifier and autochanger. Post 25p. 
RCS DE-LUXE 3 WATT AMPLIFIER. Ready made with 2-8tage triode pentode valve, 3 watts output. Tone and volume controls. Isolated mains transformer, knobs, loudspeaker valves ECL82, EZ80. £A Response 50-12,000 cps. Sensitivity 200mV- Post 25p. ESC 2 WATT AMPLIFIER with loudspeaker /O and valves UCL82 and UY85 Post 25p ""f 
R.C.S. TEAKWOOD BASE. Ready cut out £1 TR for mounting (State player make and model) •* ' 
R.C.S. PLASTIC COVERS FOR ABOVE BASE. £7 TC Durable tinted plastic, attractive appearance. ' * 
EMI PICK-UP ARM with mono xtal and stylus £1-25■ 
HI-FI PICK-UP CARTRIDGES. Diamond Stereo/Mono- 9TA £2-90; GP94 £275j GP93 £2 25; Mono GP91 £1-50; GC8 £1-25; ACOS L.P. only 50p. All standard fixing complete with stylus. 

PHILIPS TRANSISTOR FMSTEREO MULTIPLEX DECODER 
As used in LEAK Troughline Tuner. Brand New. Pre- aligned with 9 semi conductors. 24v. B.C. at 8mA. Complete with circuit and connection details. £4 Post Size Sj x 2 x lin. r Free 

WEYRAD P50—TRANSISTOR COILS 
RA2W Ferrite Aerial.. 65p Ose. P50/1AC 80p I.F. P50/2CC 470 kc/s. 33p 3rd I.E. P50/8CC 83p P5X/1 or P51/2   3Sp P50/3V   38p 
Mallard Ferrite Rod 8 X sin. 

Spare Cores   3p Driver Trans. LFDT4 , 5Op Printed Circuit, PCA1 . 50p J.B. Tuning Gang  65p Weyrad Booklet   lOp 
■ 6 X lin. £ 

55p 

VOLUME CONTROLS Long spindles. Midget Size 5 K. ohms to 2 Meg. LOG or LIN. L/S 15p. D.P. 25p. STEREO L/S 55p. D.P. 75p. Edge 5K. S.P. Transistor 25p 

80ohm Coax 4p. yd. 
BRITISH AERIALITE AERAXIAL-AIR SPACED 40 yd. £140; 60 yd. £2. FRINGE LOW LOSS 1 A_ , Ideal 625 and colour. * wp yd. 

WIRE-WOUND 3-WATT POTS. Small type with small knob. Values 10a to 30 K., 7Cn Carbon 30 K to 2 meg. n 

WIRE-WOUND 3-WATT STANDARD SIZE POTS. LONG SPINDLE yjftr* 10 OHMS to 100 K. WP 
VEROBOARD 015 MATRIX Zi x 5in. 19p.2| x 3|un. 16p.3| x 8|in,T9p.S| x 5in.20p. EDGE CONNECTORS 16 way 25p; 24 way 38p. PINS 36 per packet 17p. FACE CUTTERS 3Sp. S.R.B.P. Board 0 15 MATRIX SJin. wide 3p per lin., 3|in. wide 4p per 1 in.; Sin. side 5p per lin. (up to 17ia.)- S.R.B.P. undrilled iVin, Board 10 x Sin. 15p.    

BLANK ALUMINIUM CHASSIS. 18 s.w.g. 3Jin. sides. 6 x 4in. 45p; 8 x 6in. 60p; 10 x 7iR. 70p; 14 x 9in. 90p; 16 x 6in. 9Cp; 12 X Sin, 50p. ALUMINIUM PANELS 18 s.w.g. 6 X 4m. 8p; 8 X 6in. 15p; 10 x 7m. 17p; 12 x Sin. 83p; 14 x 9in. 27p; 12 x 12in. 32p. 
11 inch DIAMETER WAVE-CHANGS SWITCHES 25p. 2 p. 2-way, or 2 p. 6-way or 3 p. 4-way 25p each. I p. 12-way, or 4 p. 2-way, or 4 p, 3-way 25p. 1 inch DIAMETER Waveehange "MAKITS" 1 p. 12-way, 2 p. 6-way, S p. 4-way, 4 p. 3-way, 6 p. 2-way, 1 wafer 60p, 2 wafer 90p. Extra wafers up to six 30p each. TOGGLE SWITCHES, sp. 14p; dp. 18p; dp. dt. 23p. 

ALL PURPOSE HEADPHONES H.R. HEADPHONES 2000 ohms Super Sensitive £175 LOW RESISTANCE HEADPHONES 3-5 ohms .. £2-00 DE LUXE STEREO HEADPHONES 8 ohms . £3 25 
"THE INfTANT 
BULK TAPE 
ERASER AND 
RECORDING 
HEAD 
DEMAG NETISER 

GENERAL PURPOSE TRANSISTOR 
PRE - AMPLIFIER BRITISH MADE for Mike, Tape, P.U.. Guitar, etc. Battery 9-12v or H.T. line 200-300v D.C. operation. Size If x li" x f. Response 25 c.p.s. to 25 Kc/s. 26db gain. For use with valve or transistor eQuipment. Full instructions supplied. 90 p Po8<: 

Brand new. Guaranteed. Details S.A.E. 
NEW TUBULAR ELECTROLYTICS CAN TYPES 18+16/500V .. 50+5O/35OV .. 60+100/350V. - 33-f 32/250V .. 33+32/450V .. 32+32+32/350V 43p 100+50+50/350V48p 

55p 35p 58p 18p 

2/850V .. 14p 100/25V .. lOp 4/350V.. 14p 250/25V .. 14p 8/450V.. 14p 500/25V .. 20p 16/450V 15p 8+8/450V 18p 32/4507 20p 8+18/450V 20p 25/25V 10p 16 + 16/450V 25p 50/50V .. lOp 82 + 32/360V 25p 
SUB-MIN. ELECTROLYTICS. 1,2,4, 5,8,16, 25, 30, 50,100, 200mF i5V lOp; 500, lOOOmF 12V i8p; 2000mF 25V 35p. CERAMIC IpF to 0-01 mF, 4p. Silver Mica 2 to 5000pF, 4p- PAPER 850V-01 4p, 0-5 13p; ImF i5p; 2mF 150V 15p. 500V-0 001 to 0 05 4p; 01 5p; 0-25 8p; 0-47 26p. l,000v-0 001, 0-0022, 0 0047, 8p; 0 01, 0-02, 12p; 0-047, 01, 16p. SILVER MICA. Close tolerance 1% 2-3-500pF 8p; 500-2-200 pF 10p; 2,700-5,600pF 20p; 6.800pr-0-01, mfd 30p; each. TWIN GANG. "0-0" 208pF + 178pF, 85p; Slow motion drive 365 + 385 with 25 + 25pF, 50p 500pF slow motion, standard 45p: smaU 3-gang 500pF £1-10. SHORT WAVE. Single 25pF 55p CHROME TELESCOPIC AERIAL, swivel base. 23in. 20p. TUNING. Solid dielectric. lOOpF. 500pF, 35p each. TRIMMERS. Compression 30, 50, 70pF. 5p; lOOpF, ISOpF, 8p; 250pP, lOp; 600pF, 10p; 750pF XOp; 1250pr 10p. RECTIFIERS CONTACT COOLED i wave 80mA 38p; 85mA 48p. SILICON BYZ13 30p; BY100 30p; BY127 3Op. EX-GOVERNMENT RECTIFIERS 250v, 200mA, 30p. NEON PANEL INDICATORS 250V AC/DC Red or Amber 20p. RESISTORS, i w., i w., 20% lp; 2 w. 6p. HIGH STABILITY, i w. 2% 10 ohms to 1 meg., lOp. Ditto 5% Preferred values 10 ohms to 10 meg., 4p. WIRE-WOUND RESISTORS 5 watt, 10 watt, 15 watt 10 Ohms to 100K, lOp each; 8^ watt, 1 ohm to 8 2 ohms lOp . 
Q MAX CHASSIS CUTTER 
Complete; a die, a punch, an Allen screw and key 

ita, 835 sin. SSp Hin. 985 ISin.Sl SO 2 j3jm.£2 21 8m. SSp lin. 3Sp l}m. £1 OS llin. £1-46 2.in, £2-8a tin. 84p lAin. 98p Igin, £108 sin. £1-99 liti.Ja.£l S3 
AM—FM/VHF tuning gang 

Super quality small size 1J x XJ x 
l^in., plus spindle X iin. 365 + 365 pP with 25 + 25 pP. British 
made. Geared slow motion drive 
6:1. Plastic dust cover. 8BA tapped 
front fixing. Cast aluminium frame Post Free 50p 

MAINS TRANSFORMERS 
250-0-250 50 mA, 6-3 v. 2 amps, centre tapped .. £110 250-0-250 80 mA. 6-3 v. 4 amp  £1-40 250-0-250 80 mA. 6-3 v. 3-5 a. 6'3 v. 1 a. or 5 v. 2 a. £2-00 350-0-350 80 mA. 6-3 v. 3-5 a. 8-3 v. 1 a. or 5 v. 2 a. £2-00 300-0-300 v. 120 mA., 6-3 v. 4 a. C.T.; 6.3 v. 2 a.. - £2-50 MINIATURE 200 v. 20mA., 6-3 v. 1 a. X S| X 31a. 75p MIDGET 220 v. 45 mA., 8-3 v. 2 a. 2|x2ix2in. 90p P.E. AURORA TRANS. 12 + 13t., 500mA   £1-50 MINI-MAINS 20v, 100mA. Ig X 11 X Igin  50p HEATER TRANS. 6-3v. 3 a  80p Ditto tapped sec. 1.4 v., 2, 3, 4, 5,8-3 v. 1} amp... 80p 

2 amp.' 6,' 8, 10,12, 16,18, 20, 24, 30, 38. 40, 48, 60. £3-00 AUTO TRANSFORMERS 115v. to 230v. or 230v. to 115v. Input/Outpnt, 150w. £2-00; 500w. £5; lOOOw. £12. CHARGER TRANSFORMERS. Input 200/250v, for 6 or 12v., U amp.. £1-20; 2 amp £1-50; 4 amp. £2-00. FULL WAVE BRIDGE CHARGER RECTIFIERS: 8 or 12 v. outputs, li amp. 40p; 2 amp. 55p; 4 amp. 85 p. All transformers Postage 25p extra. 

v. A.C. Leaflet S.A.E. 

I0W MINI-MODULE £3.25 
LOUDSPEAKER KIT 
Triple speaker system combining on ready cut baffle, i in. chipboard 15 in. x 8'| in. Separate Bass, Midm0 

and Treble loudspeakers and crossover condenser. The heavy duty 5 in. Bass Woofer unit has a low resonance cone. The mid-Range unit is specially designed to add drive to the middle register and the tweeter recreates the top end of the musical spectrum. Total response 20-15,000 cps. Full instructions for 3 or 15 ohm. 
TEAK VENEERED BOOKSHELF ENCLOSURE. 
181 x 10i x Bin. Modern Design, dark grey Tygan covered baffle £5 £2.35 

Post 15p 
Minimum Post ond Packing ISp RETURN OF POST DESPATCH. HI-FI STOCKISTS. 
RADIO COIVIFOMENT SPECIALISTS 
List Sp. Written guarantee with every purchase. (Export; Remit cash and extra postage. 

Post 25p 

ALL MODELS "BAKER SPEAKERS" IN STOCK 
BAKER I lin. MAJOR £9 

£ 

30-14,500 c.p.s., 12in, 
double cone, woofer and 
tweeter cone together 
with a BAKER ceramic 
magnet assembly having 
a flux density of 14,000 
gauss and a total flux of 
146,000 Maxwells. Bass 
resonance 40 c.p.s. Rated 20 watts. Voice coils 
3 or 8 or 15 ohms. Post Free 
Module kit. 30-17,000 c.p.s. 
with tweeter, crossover, baffle and / | I Cft 
instructions. I * DM 

BAKER "BIG—SOUND" SPEAKERS 
'Group 25' 'Group 35' 'Group50* 12 inch rj 12 inch /Q 15 inch /I 25 watt ' 35 watt 50 watt 1 

3 or 8 or 15 ohm 3 or 8 or 15 ohm 8 or 16 ohm 
TEAK HI-FI SPEAKER CABINETS. Fluted wood front For 12in. round Loudspeaker  £9. Post 25p For 13 x Sin. Loudspeaker   £5. Post 25p For 10 x 6!n. round Loudspeaker  £4. Post 25p LOUDSPEAKER CABINET WADDING 18in. wide, 15p ft. 

THIS ELAC CONE TWEETER IS OF THE VERY LATEST DESIGN AND GIVES A HIGHER STANDARD OF PERFORMANCE THAN MORE EXPENSIVE UNITS, 
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 3J X 3i- x 2m. deep. Rating 10 watts. 3 ohm or 15 ohm models, £1.90 Post lOp 

TWO-WAY XOVER NETWORK 3000 c/s. With variable tweeter attenuator giving accurate high/low frequency balance. Mounted on panel 5Jin. x 4m. with control knob, tweeter and woofer leads and / I OA Post input terminals. Suitable for 3 to 8 ohm imp. lOp 
GOODMANS HEAVY DUTY lOin. WOOFER !5 OHM lOw. Large ceramic magnet. 30-12,000 cps. Ideal P.A., Systems, Columns, Hi Fi, Enclosures etc. 

Horn Tweeters 2-16ke/s, 10W 8 ohm or 15 ohm £1-50• De Luxe Horn Tweeters 2-18 Kc/s, 15 W, 8 ohm £3. TWO-WAY SOOOcps CROSSOVERS 3 or 8 or 15 ohm 95p. SPECIAL OFFER! 80 ohm, 2|m. dia.; 35 Ohm. Sin. 25 ohm. Sin. dia.; 6 x 4m.; 8 x 5in. iT I EACH 15 ohm 3fin. dia; 7 x 4in.: 8 x 5ia. *" 1 TYPE 3 ohm, 2|m, Sin, Sin. 5 x 3in. 7 x 4in. LOUDSPEAKERS P.M. 3 OHMS. 6Jin. £1.10; 8 X Sin. £1-25; 8 X 2Jm. 90p; Sin. £1.75; 10 X 6in. £1.90. 6in. WOOFER 8 watts max. 20-10,000 cps. 8 or 15 ohm. £1-80. ELAC 8 in. De Luxe Ceramic 3 ohm or 15 ohm £2-50. RICHARD ALLAN TWIN CONE LOUDSPEAKERS. Bin. dia. 4 watt; lOin. dia. 5 watt; 13in. dia. 6 watt 3 or 8 or 15 ohm models £1.95 each. Post i5p. OUTPUT TRANS. EL34 etc. 25p; MIKE TRANS. 50:1 25p. SPEAKER COVERING MATERIALS. Samples Large S.A.E, GOODMAN'S OUTPUT TRANSFORMER 5 watt push-pull for valves EL84 etc., 3, 8 and 15 ohms 85p, Post 20p. 
100 WATT ALL PURPOSE POWER AMPLIFIER 4 inputs speech and music. Response 10-30,000 cps Matches all loudspeakers. A.C. 200/250V. /"lA Tost Treble and Bass Controls Details. S.A.E. *-Jw 

E.Wi I. 
LOUDSPEAKERS 
With flared tweeter cone and ceramic magnet. 10 watts. Bass res. 45-60 cps. # / A3 Flux 10,000 ganss. ***** State 3 or 8 or 15 ohm. Post 15p 
Also with twin tweeters £A and crossover, 10 watt. State 3 or 8 or 15 ohm. Post 15p (As illustrated)   
Recommended Teak Cabinet £5 Size 18 x 10 x 9m. Post 25p 

ALL EAGLE PRODUCTS 
SUPPLIED AT LOWEST PRICES ILLUSTRATED EAGLE CATALOGUE 20p. Post Free. 

BARGAIN AM TUNER. Medium Wave. fA Transistor Superhet, Ferrite aerial. 9 volt. * 
BARGAIN 4 CHANNEL TRANSISTOR MIXER Add musical highlights and sound effects to recordings. Will mix Microphone, records, tape and tuner f'i with separate controls into single output. 9 volt. 
BARGAIN FM TUNER 88-108 Mc/s Six Transistor. 9 volt Printed Circuit. Calibrated slide dial tuning. £ j Q Walnut Cabinet. Size 7 x 5 x 4inch 
BARGAIN FM TUNER as above less cabinet £7.50 
BARGAIN 3 WATT AMPLIFIER. 4 Transistor £3 CA Push-Pull Ready built, with volume control. 9v. 

COAXIAL PLUG 6p. PANEL SOCKETS 6p. LINE 18p. OUTLET BOXES, SURFACE OR FLUSH 25p. BALANCED TWIN FEEDERS 5p yd. 80 ohms or 300 ohms. JACK SOCKET Std. open-circuit 14p, closed circuit 23p; Chrome Lead Socket 45p. Phono Plugs 5p. Phono Socket 5p. JACK PLUGS Std. Chrome 15p; 3-5mm Chrome 14p. DIN SOCKETS Chassis 3-pin lOp; 5-pin lOp. DIN SOCKETS Lead 3-pin 18p; 5-pin 25p. DIN PLUGS 3-pin 18p; 5-pin 25p. VALVE HOLDERS, 5p; CERAMIC 8p; CANS 6p. 
E.M.I. TAPE MOTORS 120v. or 240v. AG. 1,200 r.p.m. 4 polo 135mA. Spindle 0-187 x 075m. Size 31X2i X 2Jin. (illustrated). £ I 7 C Post 15p. 1 # ^J 

BALFOUR GRAM MOTORS 
120v. or 240v. A.C. 1,200 r.p.m. 4 pole 50mA. Spindle I X 3/30. Size fiCn Zi x 2+ x ilin. Post 15p 

CUSTOMERS FREE CAR PARK. CALLERS WELCOME 
337 WHITEHORSE ROAD, CROYDON Open 9-6 p.m. (Wednesday, 9-1 p.m., Saturdays 9-5 p.m.) 

Buses 133, 68 pass door. S.R. Stn. Selhurst. Tel. 01-684-1645 
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DENSHI BOARD KITS 
EXPERIMENTAL AND EDUCATIONAL ELiCTRONIC 
CIRCUIT SYSTEMS 
The DiNSNI BOARD sysEem enables the yeung experimeRttr eleetrenies hebbyist to produce a wide range of transistor eirsylss of Increaiini ssphistica" tisn^wlthout soldering or the use of any tools at allt Basically the system somorises of a slotted filrcwit beard into which plug-in lompenents and ,*-,J—'  " jet to produce up elreuiis, Th" 

bridge piec ip to 30 dif s» 
>( 

ss »«• 
lecei ere ifferent - -  somponenta are eneapiuiaEed in tpampartnt plastic btecki bearing the aporoprtaie sireuis symbol and value. Thus enabling even the complete novice to visually grasp the fundamentais of circuitry after only n few moments study, 

DENSHI BOARD SIT SR (A Comprises: iase board, tuner bloek. 4 resistors, choke ceil, transformer, 2 8A transistor for RP. 2 diodes, 3 capaeitors. battery block, morse key, antenna, lead, crystal earphones, various bridge and connecting pieces. This kit permits the building of 16 basic circuits. 
DENSHI KIT SR 2A as SR IA with these additional parts: 258 transistop for AF, 2 resistors, capacitor, crystal mierophone, test probes, electrode, additional connecting pieces, 9V battery. This kit ptrmits the building of 30 circuits. 

DiNSNI BOARD KITS comes complete with an 80 page manual of circuits and data. Hanualg are available separate at 23p. Post 3p refundable if you purchase Nit, 
L4SK>"S/"5 . r* F 
PRICE t-J JJ Post I3p 

LASKY'S PRICE £5*25 Post I3p 

BSR MCDONALD MP60 
High precision low-mass counterbalanced pick-up arm, heavy balanced turntable, simple to operate controls, viscous cueing device, slide in cartridge carrier, 4 pels motor. 
LASKY'S PRICE £12 50 Post 35p 
BSR MeDONALD 
UNITS PACKAGES 
A, Chassis only. B, Completo with Lasky's plinth and cover. C, Complete with Lasky's plinth, cover and AD76K. cartridge. D. Comp, wired on BSR plinth with cover, IE. As D plus AD76K cartridge, 
MODEL A B C D 610 £15-45 £18-75 £22-50 £24-50 510 £13-45 £16-95 £20-75 £22-00 310 £9-95 £13-45 £17-25 £21-00 MP60 £12-50 £15-75 £19-30 £21 SO 

E £28 50 £26-00 £23-50 £25-50 

GARRARD UNITS AND 
PACKAGES 
GARRARD SL 55B 
Four speed autochanger 
LASKY'S 
PRICE IIO-SO Post 35p 

Garrard SP2S Mk. Ml Garrard SP25, Mk. Ill Garrard SP25 Mk. ill 9TA cart. 
... £11-50 ivired £12 00 with ... £13-95 

Garrard SL40B Garrard AP76 without cart. Garrard 3000 with 9TA cart. Garrard 2025TC with 9TA cart. 
GARRARD PACKAGES ^ssoP 
Garrard AP76 with AD76K cart, and Lasky's plinth and cover £35 Garrard Ap76 with Shure M44E cart, and Lasky's plinth and cover ,V.' £40 Garrard SP25 Mk. Ill, Ap76K cart, and Lasky's plinth and cover... ... £20 Garrard SP25 Mk. Mi, Micro M2t00'e cart, and Lasky's plinth and cover £25 

LASKY'S NEW LOW NOISE 
CASSETTES FROM THE USA 
Type C-60 C- 90 C- 120 

Singles 41 p 63p 96p 

5 £1-82 £3-04 £4- 13 

10 £3-41 £5 • 78 £7-43 

20 £6-55 £10-89 £13-41 
Post Each 5p. 5-20p. 10-25 20-50d, 

SONY 8FC1SW SCOOP 
DIGITAL AM/FM 
CLOCK RADIO 
Digital Alarm Clock Radio, The digital sleek shews yew the time minute by minute with matehlesi aeeuraey and ense set the Dlilmasie will wake yeu up at the same time every 

-Uts. 

morning witheut having w be re-set. The radio section eatures Seny's unlaue sleep button, yeu fall gently I© sleep ulled by the sweet tone sf the ralio which iwltches Itself off at a predetermined time. Available inekher hfack. whitf 8 Predetermined time. Available inekher black, white or red (0FC-59W), Freouency range SSO-I.SOIKHe (AM)i ST-fOBMHi (FH).Usei | tFanilstepi and S semf-eondueto™, built-in ferrlt. stHsl ana Uln loudspsaNsr, Pawar regulremansi! 130V AC (OH* Dlmtnutenii lajln x J|&i. h Hi** 
LIST PMCS <30 0# 

LASKY'S PRICE £22*5© 

KATONi AM/AIRCRAF 
PORTABLE RADIO 
BATTERY/MAINS 
A combined battery and mains portable of exceo* tionally attractive design. Housed in a leatherette covered ease, size 8+in, x Siin. x 3*ln., fitted with an B-seccion external teleseopie serial for FM and internal farnte rod for MW wsve bands, and clear 
easy-co-read _dial_ with. loygin| scale. Wave band . ... ....... . SSS-I.SOOKHz. A highly selective circuit using 9 transistors and 9 semi-conductors operating from either 4 x l-S volt torch batteries or direct from 230 volts SOHz AC house mams, from a built-in mains unit. A socket is fitted for a personal earphone. Easy-to- use silver colour knobs, with "woodgrain" enhances the appearance of this fine radio. pane! 

LASKY'S PRICE £9*95 Post ISp 

DIGITAL CLOCK SCOOP 

EXCLUSIVELY 
FROM LASKY'S for you to mount into any housing. The clock measures 4^ W x ti H x 3J D (overall 

/r?.nt of drum to back of switch). SPEC.; 
oka(/^a operation; switch rating 
W1THSK^N C5 N^C C?OMM PUETE 
LASKY'S PRICE £6*95 

• made especially FOR LASKY'S BY FAMOUS MAKER • MAINS OPERATION • I2*H0UR ALARM • AUTO "SLEEP- SWITCH • HOURS. MINUTES AND SECONDS READ-OFF • FORWARD AND 
BACKWARD TIME AOjUSTMENT • SILEUT OPBBATION 
SYNCHRONOUS MOTSR • SHOCK AND VIBRATION PROOF • BUILT IN ALARM BUZZER SPECIAL QUOTES FOR QUANTITES 

Pose [8p 

TRIO HS.I & HS.2 STEREO HEAD- 

PHONE BARGAINS 
Models HS.I an# HS-J. Both these sets by TRIO offer really superb stereo reproduction in a lightweight, fully adjustable headset designed for opti- mum comfort. Listening fatigue is unknown with TRIO headphones. Brief spec, both models; Input imp. 8Q nominal (matching 4 to 8Q); max. 

i fi'ffequency response 20-19 kHz; output sensitivity at ImW input: HS-I i U-eblbs. identical m appearance—both models are' trasting foam filled ear pads and head band. 
LIST PR'CS £8'*0 LIST PRICE £675 
HS.1 £S'20p HS.2 £4fISp 

.18 dB, HS-2 III dB; weight finished in ivory with con- 

JL« s:*.«.M". y' ss IEK.skd±c» 3QBi'mL±-fc^«3L 

207 EDGWARE ROAD, LONDON. W.2 Tel: 0T723 3271 
33 TOTTENHAM CT. RD.. LONDON.W.l Tel: 01-636 2605 Openolf doy.9o.(n.-6p.m. Mondoy ioSokufdoj 
IS2/3 FLEET STREET, LONDON, E.C.R Tel: 0T3S3 2833 
Open oil doy Thursdoy. eorly closing 1 p.m. Soturdoy 

The Home of High fidelity 
£12-15 TOTTENHAM CT. RD.. LONDON. W.l Tel. 01-580 2573 
Open oil doy. 9 o m.-6 p.m. Mondoy ioSolufdoy • 
NEW CITY BRANCH NOW OPEN 
109 FLEET STREET, LONDON. E.C.R Tel 01-353 5812 Open oil doy Thursdoy.eorly closing tp.en. Saturday 

ALL MAIL ORDERS AND CORRESPONDENCE TO: 3-15 CAVELL ST., TOWER HAMLETS, LONDON, E,1 Tel.: 01-790 4821 

mm 

Post 18p 
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WIRELESS 
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SEPTEMBER 1971 

TOPIC OF THE MONTH 

Electronic Vandals 
ANEW generation of vandals is infesting the country- 

side. the scale of the menace can be judged by a 
report in The Times which says that more than 50 archaeo- 
logical sites in Britain have been robbed by vandals using 
metal locators in the "last three months". These looters 
are urged on by irresponsible promptings such as contained 
in the book A Fortune Under Your Feet, which would not 
have been publicised in the article last month had the 
editor been aware of passages which recommend amateurs 
to operate metal locators on established Roman and pre- 
historic sites. We also condemn remarks made recently in 
Coin Monthly which, in slightly hysterical rhetoric, suggest 
that "an insignificant group of professional archaeologists" 
want to stop "those rights and pleasures" (of operating 
metal detectors). This technique of twisting the facts is as 
familiar as it is sickening. 

This type of rabble-rousing emotionalism, coupled 
with the stimulation of the greed motive, is a ready incite- 
ment to gullible and unprincipled people to abandon what- 
ever vestiges of conscience they may have had. It has led 
to a situation where our dwindling number of archeological 
sites are being systematically ravaged. Archaeologists are 
seriously considering the possibility of not releasing infor- 
mation of newly discovered sites—a sad reflection of the 
times we live in, since the main objective of such explora- 
tion is the dissemination of knowledge, 

it is galling also that having developed the skill of 
scientific and methodical excavation to its modern level, 
yielding a degree of information hitherto impossible, a 
process made possible largely by generations of voluntary 
research, skilled field workers are now confronted by sites 
irrevocably ruined by zombies whose motivating objectives 
are simply personal gain. A sad, sordid picture. 

There are laws to protect important sites and moves are 
afoot for heavily increased penalties for despoiling archaeo- 
logical sites. Welcome as this might be, we fee! that the 
problem is more a case of civil conscience than Acts of 
Parliament. Readers of P.W. can help. Avoid areas where 
invaluable evidence may be disturbed or destroyed. If a 
"casual" find looks important, contact your county 
archaeological society at once—and don't spread the 
word around; if you have discovered a site of potential 
importance it will require highly specialised workers and 
scientific treatment to interpret the findings and to extract 
the maximum information. This may be impossible for all 
time if a site is heedlessly disturbed. Moreover, if you are 
genuinely interested in the advancement of knowledge, 
coupled with the excitement of glimpses into the past, 

—continued on page 418 
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news... news... news... 

Impex instrument coses 

m 
ft 

■ fA'&WAS&ML* 
The cases shown come in a standard range of 36 sizes and are of 
20 s.w.g. steel with a stove enamelled green hammer finish. The 
passivated zinc-plated steel base is 18 s.w.g. 

Detachable front and back panels are of 18 s.w.g. satin anodised 
aluminium and are designed to lie flat for easy piercing. Phillips 
screws are used throughout and each case is provided with four 
rubber feet. 

At no additional cost, Impex cases can be supplied with all or some 
of these specifications: alternative colours of blue or bronze; no hood; 
no ventilating slots or back/front anodised front/rear panels. 

Examples of prices are; 212in. height, 33
8in. width and depth of Sin.: 

£1-13 plus 15p post and packing. A case measuring 5inX IS^in.X 5in. 
costs £3-19 plus 25p p.&p. and one measuring Sin. X IS^in. X llin. 
costs £6-40 with p.&p. charge of 28p. 

Further details of prices of these cases, one-off jobs and rack- 
mounting units may be obtained from "Impex" McArdle and Brainsby 
(Import & Export) Ltd., P.O. Box 2BB, Newcastle-upon-Tyne, NE99 
2BB. 

Precision hand press 
The "Innovcom" precision hand 
press can be used for the assembly 
and ' dis-assembly of small com- 
ponents and the application of 
precise pressure to a very small 
surface area. 

Construction is light alloy body 
with hollow open base, drilled for 
two screw attachment to bench 
and drilled beneath chuck to hol- 
low cavity. Link and plunger are 
of mild steel. Sintered bronze 
Oilite bushes are oiled for life. 
Handle length is T^in. and full 
handle traverse of 212in. gives 
chuck movement of 0-6in. Day- 
light (clearance) from chuck to 
platform is lin. Chuck takes 40 
thou wire, nail shaft or rod. 

The price is £3-45 postage and 
packing included and the unit is 
for UK distribution only. Innov- 
com Ltd., Southbank, Daveylands, 
Wilmslow, Cheshire, SK9 2AG. 

i 

The Mini Iron is here! 

■x „ -•'Vv 

The Adamin Model 15 is a minia- 
ture soldering iron which comes 
complete with a set of inter- 
changeable bits and a tube of 
lubricant. This iron weighs half an 
ounce less flex but its versatility 
is by no means "light weight." 
Used with the interchangeable 
bits from 0-047in. to -ftin. it is 
suitable for all jobs from minute 
hearing aid soldering to heavy 
"chassis bashing." 

A 12V version of the iron is 
also available and the complete 
hobby pack as shown and priced 
at £2-30 (p.&p. free) is available 
from Light Soldering Develop- 
ments at 28 Sydenham Road, Cray- ai nun or r 
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News... News.., news... 

Transensor kit 
In the February 1971 issue we 
mentioned the Transensor slide 
synchroniser, which enables a 
cassette recorder to be used with 
an automatic slide projector. 

The unit is now available in 
kit form, enabling it to be fitted 
by the purchaser to his own cas- 
sette tape recorder. The makers 
claim that some twenty or thirty 
improved versions of the mono 
cassette recorder appear on the 
market every year and as the 
Transensor S/2 kit is adaptable, 
it can be transferred from one 
machine to another as new models 
are introduced. The price is £18. 

One other feature of the Tran- 
sensor S/2 is that it allows pulses 
to be introduced and erased in- 
dependently of the master sound 
track. 

Further information may be 
obtained by writing to Audio Vis- 
ual Picture Enterprises, 17 Aber- 
corn Place, London, N.W.8. or 
telephoning 01-328-1461. 

Bib auto record 
cleaner 
The Bib Division of Multicore 
Solders Ltd., Hemel Hempstead, 
Herts has introduced an auto- 
matic record cleaner under the 
brand name Bib Groov-Kleen 
Model 40. Resembling a high 
quality miniature cartridge arm, 
it is finished mainly in anodised 
aluminium. The base is supplied 
with a self-adhesive disc so that 
it is easily fixed to the player 
deck. The base has a chromium- 
plated pivot pillar which can be 
raised or lowered so that the arm 
can be adjusted to be parallel 
with the turntable. The arm, 
which is cranked to provide better 
tracking, has a brush at one end 
and a counterweight at the other. 
A small roller mounted behind 

Return of the Maku Switch 

l\ 

.... v 

Q?0 o 

Constructors who have mourned the loss of the MAKA switch will be 
delighted to learn that A. B. Electronic Components Limited manu- 
facture a similar, but more versatile switch, which is available from 
stockists, in kit form. The size is approximately the same as the MAKA, 
and as can be seen from the illustration consists of a shafting unit 
with a six inch length shaft, wafers, screens, spacers, studding and a 
mains switch. 

The six inch shaft length will accommodate several waters, or it 
may be cut down if only one or two wafers are required. The wafers 
are available as follows:—"Break before Make"—one pole twelve 
way; two pole six way; three pole four way; four pole three way; six 
pole two way. "Make before Break"—one pole ten way; two pole five 
way. 

The metal screens are a feature which have been added. These switch 
kits are available from these suppliers; —Crescent Radio, 40 Mayes 
Road, London, N.22; Home Radio (Components) Ltd., 240 London Road, 
Mitcham, Surrey; Servio Radio, 156-158 Merton Road, Wimbledon, 
London, S.W.19; Garland Bros., Chesham House, Deptford Broadway, 
London, S.E.8; Radioparts, 5 Market Way, Plymouth, Devon. 

the brush automatically sets its 
own level. A swivelling arm-rest 
is provided to hold the arm when 
a record is being placed on the 
turntable. 

The recommended Retail Price 
is £2-08 plus P.T. of 51p. Bib 
Division, Multicore Solders Ltd., 
Hemel Hempstead, Herts. 

-.,v -'A'':'-' ^ ^ 

USy. ; ,  —.jgiiiiii » 

35F 

Derby Rally 
The fourteenth annual Derby 
Mobile Radio Rally will be held on 
Sunday August 15th, 1971, at 
Rykneld School, Bedford St., 
Derby. There will be a band con- 
cert, junk sale, prize draw, 
children's events, trade stands, 
competitions, demonstrations, ice 
cream, refreshments, etc. in addi- 
tion to G3ERD/A on 160 metres 
and G8DBY on v.h.f. 

Admission and parking are free 
and further details may be ob- 
tained from Tom Darn G3FG^, 
Hon. Organiser, "Sandham Lodge," 
1 Sandham Lane, Ripley, Derbys. 
DE5-3HE. Phone Ripley 2972. 
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J.N.WATT 

1 

THE first item of test equipment obtained by 
most home experimenters is a multi-range 
testmeter, capable of reading voltage and, 

probably, current and resistance as well. One large 
drawback of the ohms ranges is that they are very 
non-linear, being open at the low end and extremely 
cramped at the high end, see Fig. 1. 

Besides being inconvenient to read, accuracy 
suffers when measuring values of resistance more 
than, say, 100kit on most instruments. Moreover, 
increasing resistance is read at the left-hand end, 

fv' - 

Fig. 1. Illustrating the cramped scale of a normal ohm-meter. 
The ohrn-meter described here has a linear cali- 

bration, with increasing resistance towards the right- 
hand end of the scale and uses five switched ranges 
to cover lOMH; the lowest value of resistance that 
can be measured is set by the accuracy with which 
the meter can be read but is about lOOfl. The pos- 
sibility of extending this lower end downwards by 
a factor of 10 is discussed later. The ohm-meter is 
self-contained, although external batteries and an 
external moving-coil meter could be employed. 

As a bonus, the form of circuitry used lends itself 
to adapting the instrument to test capacitors as well. 
Their value can be read and an indication is given 
of their insulation resistance i.e. leakage. The range 
of capacitors that can be tested in this way is about 
0 ■ 1/iF to 10,000/xF, including electrolytics, but ex- 
cluding those of less than about 8 volt rating, unless 
precautions are taken (see later for further details 
on this point.) 

PRINCIPLE OF OPERATION 
The principle of operation of the linear scale ohm- 

meter is illustrated in Fig. 2. A constant current is 
sent through the unknown resistance, Rx- Now, by 
Ohm's Law: — 

E 

xVA 
-A 1 WPi a*m 

■ aimawuMi 

Wlim C:r t - 
JH 

so that if 1 is constant; — 

Rx a E 
and a measure of E is a measure of Rx- Thus if a 
linear scale voltmeter can be arranged to read Rx, 
this also will be read on a linear scale. 

To measure capacitance, use is made of the 
relationship 

Q = VC 
Charge Q is current x time, so 

VC = It 
„ It 

or C — v 

Remembering that C is in farads and I is in 
amperes, a current of IpA flowing into a capacitor C 
for 10 seconds and producing a rise in potential of 
10 volts means that C has a value: — 

„ 10"' x 10 
10 

= 1/(F 

.or it 
I ■ Cii rem generat 

Fig. 2. Circuit to demonstrate the principle of the linear scale ohm- meter. 
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Similarly, 10//A for 10 seconds and a rise of 10 
volts means that a capacitor of 10uF was connected, 
and so on. 

Actual values of current used and voltage moni- 
tored are different from these examples but the 
principle is exactly the same. 

Two difficulties now present themselves. How can 
we generate a constant current? How can we 
measure E on the voltmeter without upsetting the 
circuit? Remember that simple voltmeters, based on 
a moving coil meter and series resistors must draw 
some current to function at all. This latter point is 
best illustrated by example. 

if Tr2 has a high enough current gain for base 
current to be ignored, a constant current will flow 
at Tr2 collector. This will remain so, no matter if 
the value of Rx varies, due to the negative feed-back 
loop between Tr2 base and Trl collector, which 
functions as follows. 

Suppose, for any reason, I increases. Then the 
voltage developed across Re will increase, and so 
therefore will the base current of Trl. The resultant 
voltage drop at Trl collector will tend to reduce the 
base current of Tr2 and hence also reduce its emitter 
current, so counter-acting the original increase. 

The actual value of constant current is set to 

R1 < 

H 
i *-■ Tr2 

SB 

^ Fig. 3. Circuit of a constant-current 
generator. 

Fig. 4. Basic circuit of a very high 
impedance input voltmeter using an 

FET. ► 

L 
-,o„.  » ♦ 

Bi^llpafws very h.gh 

Suppose Rx is IMfl and we have a lOO/A. meter, 
which requires lOOkH in series to read as a 10 volt 
f.s.d. voltmeter; if this were placed in parallel with 
Rx, as in Fig. 2 then obviously it would shunt the 
1MH to a considerable extent, and give a false 
reading. 

To deal with the point first raised, that of gen- 
erating a constant current, consider the circuit of 
Fig. 3. The base-emitter voltage of Trl is virtually 
constant at about 0-7 volt for a silicon transistor; 
hence the voltage drop across Re is similarly con- 
stant. With a constant voltage across Re, a constant 
current must flow to the emitter of Tr2 and hence, 

mfr. y 

% 

■ "i-AsS 

The circuit board is fitted in the lid of the box (left) 
end the meter and switches in the box itself (right) 

Compare with Fig. 6. 

that required by adjusting the value of Re, and also 
by making some broad adjustment to Rl. A value 
for Rl suitable for 1mA is no longer so when, say, 
10mA is required, and so some changes in Rl are 
called for. 

While any desired current can, in theory, be 
derived, obviously there are practical limitations. At 
the upper end dissipation in the transistors will be 
the deciding factor; note that maximum transistor 
dissipation occurs when Rx is at its lowest value, for 
then, for a given (constant) current, the voltage 
across the transistor Tr2 is greatest. 

The lowest current that can be set up is limited 
in two ways. Adequate 
current gain must, be avail- 
able and the desired 
current must be large 
compared to the leakage 
current. 

In the practical circuit, a 
lowest current of about 
0-7/A is used; a BCY71 
has a current gain of 
about 40 at this level, 
while leakage current is 
quoted as 0-05/A maxi- 
mum. Should a substitute 
transistor be used, con- 
structors must ensure that 
it is suitable from these 
points of view. No germa- 
nium device is likely to be 
a practicable substitute; 
BC179, BCY70 and BC157 
should prove to be reason- 
able alternatives. 

With a constant current 
flowing through Rx we 
now require a high im- 
pedance voltmeter to 
measure the voltage 

387 



drop across Rx, so giving its resistance value. 
An FET seems to be called for and the ready 

availability of these devices at reasonable prices 
makes one the obvious choice. 

Many circuits of high impedance voltmeters using 
FETs have appeared in the technical press but the 
one used here is based on a simple configuration 
published by Mullard Ltd., see Fig. 4. 

The FET is arranged as a source follower; its 
source voltage is compared with a voltage derived 
from a potential divider. The series resistor in the 
gate circuit gives some protection against unwanted 
transients, which could damage the gate-source 
junction, by limiting the gate current. The input 
resistance of the circuit of Fig. 4 is many tens of 
megohms; in point of fact, the author was unable 
to measure it, it was so high—just what we 
require. 

PRACTICAL CIRCUIT 

The full circuit diagram now becomes as in Fig. 5, 
which includes the necessary switching. 

One pole of SI selects different emitter resistors 
for Tr2, consisting of a fixed and small variable in 
series, and this is the range switching. The other 
pole of SI switches in one of three different resistors, 
to cover the five decades, tor Trl collector load. 

With S2 in the "Z" position, R9 is connected from 
the FET gate to supply negative, so permitting zero 
setting of the meter to be done by means of VR6. 
This done, and with the test resistor connected, when 
S2 is moved to position "R", the value of the resistor 
is displayed on a linear scale. This means that, for 
example, on the lOklt range, a reading of 0-7mA is 
to be taken as indicating 7k0, a reading of 0-35mA, 
3 ■ 5kfl and so on. 

★ components list 

Resistors: 
R6 
R7 
R8 
RS 
RIO 

6-8K a 
68k O. 
esokft 
tkG I 
68k « 

R11 
R12 
Rl3 
R14 

=1 68 it 
R2 680U 
R3 6,'8kn 
R4 < 68k C> 
Ho 6c 0^ 
aii ivj io-. . ' : , , ... 
VP! 1000 miniature pre-set 
vfj nn ., „ 
VR3 10kn .. 
VP4 100k il 

1 „ 
VR6 1 V •' for 5!'.. fi) carfiort potentigmeSe 

4-7kSl 
S 7k n 
6801: > 
2-2KU 

Semiconductors: 
- ' Tr fBCY71 : ' Tr 2 BGY71 Tr 3 2N3819 

: . ; ; 
Sl> 2 uoie 5-way wafer switch. S2, 2 po)e 4-way 

* wafer switch. Ml, 0-1 mA moving ooit meter. Diecast 
box 4f x 3J x 2iin Veroboard 0-1 Sin matrix. Ter- i 
mmals red and black. Knobs, PP3 battery, etc. 

I fl 
Off Black 

til 5 +Red 
R.S kIQ.     WV 

R8 52a 680k Tr3 
2N3819 

Hi 
—o sto 

• r o-; 

BCY7'1 
S1a 

PP3 
-'R3 \ 2 101 10k 1CO 

Rd 68C 680 •8k 

For testing capacitors, the capacitor is connected 
with S2 at "Z", whence R9 removes any charge on 
the capacitor, and, after setting of zero as before, 
S2 rotated to "R" for either 10 seconds or until the 
meter reads f.s.d. Further rotation of S2 to C 
holds the reading and enables an assessment of 
capacitor quality to be made; see later under 'Capa- 
citor evaluation'. 

The second pole of S2 is the supply on/off switch. 
Note that S2b must be a make-before-break switch, 

otherwise the instrument will be switched off between 
  positions of S2 and this 

would invalidate any capa- 
citor measurements. 
Should such a switch not 
be available, then S2b 
should be replaced by a 
small toggle or slide 
switch mounted conve- 
niently; S2a can be the 
more usual break-hefore- 
make type. 

CONSTRUCTION 
Having dealt with the 

basic theory and circuit of 
the linear scale ohm- 
meter, we can turn to con- 
structional details. 

The photographs and 
drawing show the layout 
of the prototype, which 
was housed in a die-cast 
box. 

Most of the components 
are mounted on a piece of 
0-15" pitch veroboard 
which is in turn mounted 

Fig. 5. Complete circuit of the 
linear ohm-meter, with transistor 
lead-out connections. 

6BC 

R14 
£.£k 

Ran fSf> 
1 

3-2 V 10k 
3 •A 100k 

1. 4 6 1M 
; 5 1.0 M . 

'W 
BCV71 2N3019 
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Fig, 6. Suggested layout of components with 
the circuit board in the lid of the die-cast box. 

on the inside of the box cover, using 
nylon nuts as insulated spacers. 
Connections to the switches, meter, 
battery and terminals are made via 
veropins. The small pre-set variable 
resistors, VR1 to VR5 are 0 ■ .1 watt 
components intended for 0 -1" pitch 
veroboard, but, by a slight bending 
of the terminal tags can he made 
to fit the board used. 

A suggested layout is given, 
Fig. 6, but if for any reason the 
constructor wishes to alter this in 
any way, then this is in order. 

The dimensions of the box used 
will depend on a number of factors. 
The meter is the most important of 
these; in the prototype the meter 
was one 2in. square. Although this may seem rather 
small, it is still capable of being read to about 2%, 
which is better than the accuracy with which the 
instrument can be set up by most constructors, it is 
also about the limit of accuracy of the meter move- 
ment itself. 

A meter of such a size enables a box of 434 x o 4 
x 214in. to be used, provided reasonable care is taken 
in the choice of components. 

The rotary switches shown are of l^in. diameter 
and so can be accommodated comfortably, while a 
PP3 9 volt battery is simply fitted by clamping it, 
in a vertical position, between the box and its cover. 
Two scraps of foam plastic, one at each end of the 
battery, prevent it from moving and at the same 
time provide insulation for its terminals. Connection 
to these is by soldering wires directly to them, there 
being no room for the usual snap connector. Since 
the whole instrument draws only 3 mA, plus any 
test current, a PP3 should last a very long time if 
the unit is switched off when not actually in use, 
and thus solder connections to the battery are no 
great disadvantage. 

With wiring up completed, check that the volt- 
meter section is functioning correctly by switching 
S2 to "Z" and seeing that VR6 enables the meter 
to be brought to zero. 

Actual setting up of the emitter resistors of Tr2 
by means of VR1 to VR5 can only be done by 
making use of known values of resistance. However, 
even just the loan of resistors of 2% accuracy will 
suffice, while 5% resistors can be bought quite 
cheaply. Values required are XOMfl, 1MH, 1 OOkll, 
lOkfl and Ikfi. 

Start with range 1 and fit the Ikfi to the terminals; 
with S2 at "R" adjust VR1 to give a reading of ImA 
on the meter. Repeat on the other ranges, using the 
appropriate resistors, and remembering to put S2 
to "Z" before removing resistors. 

CAPACITOR EVALUATION 
Measurement of the value of medium to sarge 

capacitors and an indication of their leakage resis- 
tance can be considered as a bonus with the ohm- 
meter but can he omitted if desired. 

Demonstration of this mode of use can best he 
carried out using a l/'.F paper capacitor. With SI 
on range 5 and S2 at "Z", connect the capacitor and 
then put S2 to "R". Note that the meter reading 

Vs.-cMa'd 
IS 

-WWRIl 
—\M—RIO a 

if Qlrl F1£ Foam 
««« WV 
to ■ Ira mm '-Vi :r.,' 

iH! |VR1 
jvR2 R7 

1V R 3 
Oie-cast m VR-r f ^ ' 

R5 |vR5 
ma 

Battery 

Bottorr. cover Underside view 

slowly increases at a constant rate. When the meter 
reads 0-8mA or so, switch to "C"; the unit is now 
reading the voltmeter that was developed across the 
10 by the constant current which flowed into it on 
"R", and if the meter reading stays constant, or 
almost so, then the 1/iF capacitor is a good one. The 
implication is that the voltmeter input resistance is 
very many megohms and hence is extremely difficult 
to measure. 

With this confirmation that the lyF capacitor is 
a good, low leakage specimen, it is now an easy 
matter to measure its actual value. 

First, put S2 back to "Z", so discharging the capa- 
citor by means of R9. Then, switch S2 to R and 
commence timing, either by stop watch or a sweep 
second hand on a watch or dock. When 10 seconds 
have elapsed, or the meter reads f.s.d. which ever is 
the sooner, switch S2 to "C", noting the elapsed time 
if less than 10 seconds. 

If, after 10 seconds, the meter reads 1mA, then the 
capacitor was exactly l,aF. A meter reading of, say, 
0-8mA after 10 seconds indicates a value of 

0-8 x 1 or 1 -250 and so on. 

On the other hand, if 1mA was reached after only 
7 seconds, then the capacitor was 

-Z- X 1 or 0'7/iF 
10 

Whether the capacitor is actually larger or smaller 
than the IgF corresponding to f.s.d. on range 5 is 
easily remembered by recalling that a large value 
capacitor will take longer to reach a given voltage 
at a given constant current than will a small value 
capacitor. 

The values of capacitance corresponding to each 
position of SI and 10 seconds for meter f.s.d. are 
as follows: — 

RANGE RESISTANCE CAPACITANCE 
ikn 

iokn 
lookn 

imh 
lOMll 

10,000/iF 
1,000;«F 

100uF 
10,uF 
10 
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Electronotes 
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S.GINSBERG 

WHEN someone takes an accepted practice 
and does exactly the opposite the results 
are often astounding. This has been the 

case in the Siemens Laboratories in Berlin. Ever 
since the electron microscope has been invented, 
everyone has employed it to peer at the most 
minute items, relying on the microscope, with its 
tremendous magnification, to give a clear and 
detailed image. Siemens decided it was time to try 
things in reverse, rather like looking through the 
other end of a telescope. The result is that just 
as the items could be magnified by very large 
amounts they can also be reduced. This means that 
it is possible to put the whole of the contents of the 
Bible on an area of some 0'25X0-25mm. Think of 
the idea as a means of storage. Around 1,000 Bible- 
length volumes could be stored, ready to be read 
by looking at them through the electron microscope 
the "right way", in an area of 25 square millimeters. 
Scotland Yard might well be interested since it is 
possible to store one million photographs on a 
piece of foil 5X5mm. They'll be fingerprinting fleas 
next. 

Valve enthusiasts, certainly those interested in 
generating r.f., have wagged their wise old heads 
for years at the transistor lovers and pointed out 
that when it comes to generating lots of power, 
the solid state devices available just aren't in the 
same class as their glass-encapsulated brothers. It 
now looks as though this is no longer true. One 
company has announced an h.f. amplifier which is 
broadband from 1-5—30MHz and thus requires no 
tuning. It is solid state—not a valve in sight—and 
will supply IkW on all modes of radiotelegraph 
and radiotelephone transmissions. For the 1,000W 
output, which, by the way, is the continuous rating, 
it requires only lOOmW input. The amplifier is not 
a delicate device. A patented level control will pre- 
vent any damage which might be caused by an 
antenna mismatch which can range from an open 
circuit to a short circuit. 

Hats off to the Allen Company in America. They 
are making an electronic organ which uses a com- 
puter to provide tones and voices. The 22 circuits 
on chips half-an-inch square contain some 48,000 
transistors. The various waveforms and tones are 
simply stored in the musical computer's memory 
and called out or "read" at will. The number of 
voices available are almost unlimited, running into 
millions. The electronics for the computer have been 
worked out in association with another American 
company—North American Rockwell who have done 
a great deal of work on aerospace digital computers. 

It is essential to observe polarity .when testing 
electrolytic capacitors. 

Should these be of a very low voltage rating i.e. 
less than, say, 8 volts, then do not allow the meter 
reading to rise above about half scale. This will 
restrict the voltage on the capacitor to a low level. 
Using a charge time of 5 seconds in lieu of 10 
seconds, then a meter reading of 0-4mA indicates a 
capacitance of 

0-4 X 5 or 1 -ISfiP 

To sum up, the value of capacitance is, in general: 

X mx c 

where I is meter reading in mA 
t is time to reach that reading 
C is capacitance given in the table. 

A little practice with capacitors of known value 
will soon make this method clear. 

It is always as well to carry out a quick check 
first on doubtful capacitors to test for leakage. If 
leakage is taking place, as indicated by a falling 
meter reading on "C", then any capacitance values 
read off will of course be in error, for some of the 
current fed to the capacitor will have gone towards 
providing the leakage current and the voltage 
reached will thereby be less. 

Whether the amount of any leakage so detected 
can be tolerated will depend on the application 
intended and no general rules can be laid down. 

NOTES 
If a multi-range current meter is available, it is 

quite instructive to use it to measure the test current 
on each range. No matter whether, say, on range 3, 
lOOkU or a short circuit is connected, then about 
60,uA should flow, and, similarly, with other currents 
on other ranges as appropriate. The actual value of 
the current depends on the particular setting of the 
appropriate emitter resistor. 

In the introduction, mention was made of the 
possibility of extending the lowest range of resist- 
ance measurement downwards by a factor of 10. 
If carried out, this would make the lowest range 
indicate up to 10011 with a good indication down to 
10n. This is not possible, however, without some 
alteration of transistor type. 

A range of 1001! f.s.d. requires a constant current 
of about 60mA and so a possible dissipation in Tr2 
of about 600mW, which is too great for the BCY71 
specified. 

A glance at some manufacturers' data shows that 
a number of suitable transistors are available, such 
as BFX88, 2N1132 and 2N4036 and no doubt others. 
Not all of these have a low enough leakage current 
however, to enable them to give good results on 
the lOMO range and it would be as well to omit 
this latter if the 10011 range is incorporated. 

The author regrets that he can give no further 
practical details, not having tried a low resistance 
range; what is obvious is that a larger battery, or 
a small mains supply, will be needed to provide the 
extra current required. The care that will be called 
for in use should not be overlooked, for up to 
600mW might be dissipated in the test resistor, and 
consequently testing will have to be restricted to 
resistors of that wattage rating or greater. ■ 
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P. A. AND DISCOTHEQUE EQUIPMENT 
A COMPREHENSIVE RANGE COVERING EVERY REQUIREMENT 

AMPLIFIERS, MIXERS, LIGHT CONTROL UNITS. 

^ 0 0 

o o o 
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o 
OOO O O 

0 00:0:0 

O O 0 o 

D.J. 102 Discothequ* Mixer Pre-AmpHfier 
4 inputs each with its own volume control plus master volume control, PFL moiiituruig and mic ••verrifle switches. ^ize lOi' x 4* x 4". 
Suggeited Retail Price £25 00 

D.J. I OSS P. A. Amplifier 
i channel mixing facilities each with separate input* and volume controls 30 watts r.m.s. power output \.C. Mains 200/'250v A.C. Size llj" x 5' x «*. 
Suggeited Retail Price £41 00 

D.J. 70S Integrated Mixer Amplifier 
Power output 70 watta r.m.s. 4 channel mixer with separate inputs and volume controls, plus master volume and separate bass and treble cmtrola. Aize 15i" x 5" x 6". 
Suggested Retail Price £88 00 

D.|. Disco-Amp 
Designed specifically for use with discotheques. Power output 100 watts r.m.s. Two mike inputs and two gram inputs, with independent volume controls plus bass and treble controls. Incorporates many exclusive feature*. Front panel size 164' x 7*. 
Suggested Retail Price £85 00 

D.J. 101 Mixar Pr«-Amplifler Six Inputs allow full mixing facilities for all types of equipment. 9v battery operation. Size 10»-" x 2£' x 4J Suggested Retail Price £14-00 
Discosound 40 Discotheque Pre-Ampiifier Features independent Inputs and volume controls for two microphones and two turntables plus separate bass, treble and master volume controls Self powered and ideal for use with Discosound 100 Power Amplifier (is capable of running 10 of these power amplifiers—total 1000 watts) Front panel size 16^' x 7*. 
Suggested Retail Price £40-00 
Discosound 100 Power Amplifier 
100 watts r.m.s. power amplifier (at 8 ohms) utilising all silicon transistors and features full automatic overload against short or open circuits. Frequency response 20-20,000 Hz ± Sdb. Distortion less than 1% at 70 watts r.m.s. ± Idb. Size lOJ' x 8" x 7'. 
Suggested Retail Price £49-50 
D.J. I03S Stereo Pre-Amplifier 
A high quality stereo discotheque pre-amp unit. Incorporating two microphone and two turntable inputs each with independent volume control, plus bass, treble, balance and master volume control Offers full mixing and monitoring facilities. Front panel size lOI" x Si". 
Suggested Retail Price £49-50 

D.J. 30L Psychedelic Light Control Unit 
3 channel light unit enabling bass, middle and treble frequencies from the amplifier to be operated individually. Handles 1000 watts per channel. Front panel size 10" x 6". Suggested Retail Price £37-50 
D.J. 40L Sound Operated 3 Channel Light Unit 
Features built-in microphone which eliminates the need for connections to any amplifier or sound source. Handles 1000 watts per channel. 
Suggested Retail Price £68 25 
D.J. DIMMER 3000 3 channel light dimmer unit offered in two versions: Dimmer 3000—a straight three channel dimmer unit with mains input and three light outputs. Dimmer 3000S—for use in conjunction with D.J.30L Light Control unit only and has three mains inputs and three light outputs Front Panel size 10' x 6°. Suggested Retail Price £32 50 
Discosound Disco-Wheel 
A projector designed to project a range of liquid wheels and colour change wheels for special lighting. effects, adding colour and variety to any form of entertainment- Size 74" x 10^" x SJ". 
Suggested Retail Price £50 00 
A range of complete Discotheques with matching Speakers also available. 

DISCOSOUND PRODUCTS ARE GUARANTEED FOR 1 2 MONTHS 

For full details of the Discosound range of products call at or write to your nearest 
Discotheque Centre — Demonstrations given at any time. 

DISCOSOUND HENRY'S RADIO LTD., 
122 Balls Pond Road, London N.I, Tel: 01- 254 5779 309 Edgware Road, London W.2. Tel: 01-723 6963 
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STROBE! ■ STROBE! 

Build a Strobe Unit, using the latest type 
Xenon white light flash tube. Solid state timing and triggering circuit. 230/240V a.c. operation. 
EXPERIMENTERS' ECONOMY KIT Speed adjustable i to 36 Flash per sec. All efectromc. components including Veroboard 

YniJunct:'on ^enonTube and instructions £6-30 plus 25p P. & P. 
NEW INDUSTRIAL KIT Ideally suitable for schools, laboratories, etc. Roller tin printed circuit. New trigger coil, plastic thyristor. Speed adjustable 1-80 f.p.s. Price £10-50. P. & p. 50p. 
HY-LYGHT STROBE MK III This strobe has been designed and produced for use in large rooms, halls and the photo- graphic field, and utilizes a silica plug-in tube for longer life expectancy, printed circuit for easy assembly, also a special trigger coil and output capacitor. Speed adjustable 0-30 f.p.s. Light output approx. 4 joules. Price £12 00. P. & P. 50p. 
AND NOW! 
THE SUPER' HY-LICHT KIT 
Approx. four times the light output of our well proven Hy-Lyght strobe. Incorporating: 
# Heavy duty power supply. # Variable speed from 1-23 flash per sec. 0 Fantastic Octal based tube with massive electrodes, ^ Reactor control circuit producing an intense white light. The brilliant light output of the SUPER'- HY-LYGHT gives fabulous effects with colour filters. Never before a Strobe Kit with so HIGH an output at so LOW a price. ONLY £20 plus 75p P. & P. 
7-inch POLISHED REFLECTOR Ideally suited for above Strobe kits. Price SSp, P. & P. (3p or post paid with kits. 
RECHARGEABLE 
BUTTON CELLS 2 x 1.2V, 250 MA HR Nickel Cad, Cells, connected to give 2-4V @ 25 milliamp 10 hour rate, complete with 200/250V a.c. charger. Fully tested and unused Price 48p each plus 8p P. & P. or 2 units for £1 00 post paid. 
VENNER ELECTRIC 
TI^E SWITCH 
200/250V Ex. GPO. Tested. Manually set 2 on, 2 off every 24h. Override switch: IDA £2'75. ISA " 25. 20A a n. p, & P. 20p. Also available with solar dial ON dawn, price as above. 
200-250V A.C. 

NEON 
iNBECATOR _ Available in red or amber at 20p each. Or |reen at 32p each. Minimum order 3 units. P & P. 5p 

ELECTRONIC 
ORGAN KIT 

Easy to build, Solid State. Two full octave (less sharps and flats). Fitted hardwood case. Powered by two pen lite l^-V batteries. Complete set of parts including speaker etc., together with full instructions and 10 tunes. Price £3-00. P. & P. 22p. 
50 in I ELECTRONIC PROJECT KIT 50 easy to build Projects. No soldering, no special tools required. The kit includes Speaker, Meter, Relay, Transformer, plus a host of other components and a 56-page instruction leaflet. Some examples of the 50 possible Projects are; Sound Level Meter, 2 Transistor Radio, Amplifier, etc. Price £7-75. P. & P. 30p. 

CRYSTAL RADIO KIT Complete set of parts, including Crystal Diode, Fernte Aerial, Drilled Chassis, and Personal Ear Piece. No soldering, easy to build, jjj^^Pjaystep instructions. £1-75 Inc. post. 
12 VOLT DC MOTOR 

Powerful I amp. RE- VERSIBLE motor. Speed 3,750 RPM complete with external gear train (removable) giving final speed , 125 RPM. Size: 4i" x li" dia. Pric 95p inc. post. 

SERVICE TRADING CD 
All Mail Orders, Also Callers, Parking Space. 
. -P.'Jf c rVy • 57 SRIDGMAN ROAD. LONDON, W4 5BB. Phv: Ol-SfrS 1560. Showrooms now open, Mon.-Fn, 

Persona! Callers only. Open SAT 
* LITTLE NEWPORT ST, LONDON. WC2H 7)J 0MJ7 0576. 

BBTTGR, GET 'SET' 

m BEST OFFER YET ! 
FAMOUS BC.Z2) 
FREQUENCY METER 125 KHz—20 MHz. Complete ■with valves, cryatal and charts. ONLY £13-50. Can. £L60. LIMITED NUMBER — ORDER KOW1 

CRYSTAL CALIBRATOR No. 10 Crystal controlled hetero- dyne wave-meter covering 500 KHz— 10 MHz (Harmonics up to 30 MHz;. Power required 300V. B.C. 15mA. 12v. 0-3A. D.C. Test equipment for 62TM/RC. ONLY £4-25. P. & p. 50p. FEW ONLY—No. 62 TM/EC 1-5—10 MHz £17-60. Can. £2, 
MARCONI 801A SIGNAL GENERATOR 10—310MHz, In oristmal transit case. £45. Cait.£3-60. 

AERIAL MAST 
EQUIPMENT SO' TELESCOPIC MASTS £3-75. Can. £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 tensioner- £22 50. Can. £2-50. 70' MAST. Ditto.16 guys, block and tackle. £45. Can. £2-75. 

R.F. ANTENNA 
TUNER (A.T.U.) Cylinder design 10* x 4i'. Pre- cision calibrated scale. Suitable for tuning most aerials for increased signal strength. A must for serious operators for BC or TM. Full instructions. ONLY £1-75. P. & p. 26p. 

R.F. ANTENNA TUNER (A.T.U.) 
OPEN TYPE Mounted on ceramic former and feet. "Boiler Coaster" design 16 6 ..,11^ silver or silver plated wheel traversing on wire on ceramic -Jf r "" ^ -v =? former. Will handle consider- 

i i abIe ;r-:p- Id original packing. As used with No. 63 Transmitter. XP ONLY £2-50. P. & P. 60p. 
Vhf communi- 
cation 
RECEIVER I3M Frequency range 95—160 MHz. Normally crystal controlled. (Mods, sup- plied for tuneable opera- ation.) Power require-   ■ ■ ■ — — ments 240v AC 80mA 6-3v-4A. ONLY £8-60. Can. £1. 
No. 19 TM/RC Rebuilt. Complete station with PSU, Cables, Mic, Aerial etc, £22 80. Can. £3. 
No. 19 SET SOOuA METERS Scaled 0-600 and 0-15V. Brand new, boxed £1-25 Post Paid. (Quantity prices on request.) 

ALL No. 19 SPARES 
IN STOCK Complete instruction book with circuits for No. 19 Equipment. 87Jp Post Paid. 

5. J 

Can. £1 Can, £1-23 
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R.F. AMPLIFIER. To increase output of No. 19 Set. x 
ONLY £3-76. Can. £1-26. Instruction Book for EF Amp. a7ip Post Paid. 

HEAVY DUTY 
BATTERIES New In metal cases with canyiag handles. 
6v. 40 AH 10i* x 9i' x 6* £2'25. 8v. 85 AH 13* x 9J- x 7' £8-25. 

FAMOUS TELB «F» FIELD TELEPHONES Suitable for Farms, Building Sites etc. Communication up to 5 miles or more. Bugged construction, will last a lifetime. ONLY £6-75 PAIR. Can. £1. "Tg——" (Twin telephone wire for above available—ask for price.) Many other Hx-Oovt. Surplus Equipment Hems in stock. Mecetvers etc. in small quantities loo numerous to mention. Enquiries invited. LIST 25p Post Paid. (Refundable against purchases over £3.) 

Surplus Electponicfrading 
DRIVERS END LANE, CODICOTS. 

HITCHIN. HERTS, S64 STP 

KEW Sin, SPEAKEES 15 ohms 75p, p. & p. XOp. 
141b at sl'45 Plu» ;i2!P P-P. 1281b at 

no's k™ v.1! si «•» P-P. Contain 

^ 75-78 70 "ta- 

VHP Receiver, Type 715, less crystal 60-100 Mc/a can be operated on 2 or 4 meters or made tunable 12 volt input, not tested; complete with valves and speaker, 
£3 plus £1 p.p. 

^ G UNITS consisting of the following: * .,500 micro/ampmeter. 1 small 2-gang 75 PP capacitor. 1 various large wattage resistors for dummy l0^- gears B.N.C. type sockets. Will tune 10 mtrs with -5/30 watts B.F. input. Size only 5|* x 41* x 5" Sealed- Price £1-37} p.p. 25p 
AS NEW; He 6u, 5,345; 5,030; 5,005; 4,945; 

ooo«;T^'f40: f7A5; 4'580: 4,660: 4,520; 4,510; 2,300; 2,295 Kc/s and 10 x J465 Kc/s. 50p each plus 8p. p.p! 

?.n?SP 0r BRAND CARBON RESIS- TORS. 10 ^ tolerance * & J- watt. Preferred values in price 50P Per 100' 50p per 200, £1-36 per 300, 600 at £2-12i. Our selection, p.p. 8p per 100 and 2ip per extra 100. 

TRIMMER BARGAINS. These are I0PP sub-min. air- spaced trimmers on board with min. wire ended Xtal. Brand new. No details; Contents 12 trimmers, some 
S«naS1C

f 
C^-.P,al 3IID overtone 249 mc/s- 250 Mc/s, 255 Mc/s. ho choice. Trimmers without Xtal—60p per doz, plus 171p p.p. Trimmers with Xtai—75p per doz. plus 17ip p.p. Also 20 PP min. brand new air spaced, 

50p per doz. plus 17ip p.p. 

ANY HEIGHT AERIAL TUBULAR SECTIONS S* dia x 3 ft. long. Brass screw in type, copper coated and painted. New 20p each, p.p. 5p. each. Minimum order 6. 

BRAND NEW HARTLEY OSCILLOSCOPES CT316 In original packing. Band width up to 5 Mc/s. Mains supply. Price £40, p. & p. fil-50p. 

AERIALS NEW CONDITION. Whip type 4tt 25p, 14ft. 77fP. Used condition 4ft. 20p, 14ft. 62 J p. All collapsible type p. and p. 4ft. lOp, rest at 171p. Bases for above 26p, p.p. 12^p, New matching unit coax connection for above 80p, p.p. 6p. 

Hues release of valves for the 62 set TX/BX, In oriBinal rubber packing consisting of QV04/7 x 61M, ARP12 etc, 10 valves in all at the bargain price as seen 
87ip plus 17ip p.p. 

New Headphone and Mike rubber muff type. Low impedance. 97ip, p. & p. ITJp. 

NEW AERIAL WIRE ON BOARDS 7/22 UNCOVERED. 
S t0A„90ft' 47 l00ft 85P' 75p. 180ft. 96p. 260ft, fil SOp, p & p 12 Jp, 

Headphones, ex 6ov. DLB No. 5 high impedance. New 87Jp 17ip p.p. Used condition 62ip 17}p p.p. 

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 45 dbs. 8. To compare Power levels {A.F.). 4. As an Audio Frequency Generator covering 100 Hz to 41 kHz. With a dial setting accuracy of ±0-6 Hz. Output:—1 M/W into 600 SL. Complete with mains power unit. Tested. Good Condition. £12, p & p, 7dp, 

Heavy New Coax Cable 70OHM will handle at least 1KW 60ft lengths, Plug on end, £l-70p -f 30p.p. 
Also i* 75 ohm Coax in 50ft coils with BNC plugs good condition, price £1 + 30p, p.p. " 
2 BNC plugs on short length coax cable large size low loss plugs 30p + 6p, p.p. 
Block Type capacitor TCC 8UF + 15% 350 VDC WKG 60oC. 250 VDC WK9 70c,O Type 62 CIM Price 40p + 33p p.p. New. 
C-W.O. CARRIAGE CHARGES MAINLAND ONLY 

A. H. THACKER, 
Radio Dept.. 

HIGH STREET. CHESLYN HAY, 
Nr. WmlMll. Staffs. 



THIS is a short wave receiver covering the most 
active short wave bands of about 5-5-22MHz, 
or 55-14 metres, where very many short wave 

broadcasts are to be found. The range is divided into 
two bands, so related that harmonic mixing makes 
it unnecessary to have oscillator coil switching This 
will be found to give excellent results with a 
minimum of constructional difficulty, and band- 
change switch wiring is extremely simple. 

The receiver is constructed in three sections, 
mixer, i.f. amplifier and audio amplifier, accom- 
modated in a neat aluminium case which also takes 
the battery. A separate speaker is used, because 
headphones may sometimes be preferred, allowing 
personal short wave reception without disturbance 
to others. 

CIRCUIT DETAILS 

Mixer. Fig. 1 is the circuit which also shows the 
division into three parts. The mixer assembly is 
complete with tuning capacitor, band-switch, coils 
and other items, having a small sub-panel for the 
controls. 

LI is the aerial coil for the higher frequency 
range of about ll-22MHz, while L2 is for about 
5-5-l iMHz. SI selects the wanted coil. Base coupling- 
windings for Trl are in series, and thus require no 
switching. 

L3 is the oscillator coil, the values of C6 across the 
coil and C7 in series with the oscillator tuning 
capacitor VC2 allowing this circuit to tune from 
approximately 6MHz to ll-5MHz. When L2 is in 
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Fig, 1: Circuit diagram of the Harmonic Six with transistor lead-out connections. 
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Fig. 2: Layout of components 
on the mixer sub-chassis con- 
sisting of a 5 x 2yn paxolin 
panel bolted to an aluminium 
flanged plate. 

circuit, VC1, in conjunction with C1 and C2, allows 
the aerial section to tune from approximately 5-5- 
11MHz. In terms of actual frequencies, the oscillator 
is 465kHz h.f. of the aerial circuit, in the usual way. 

To reduce oscillator pulling, some transistor 
receivers have the oscillator working at half fre- 
quency, for the highest frequency range. This is 
purposely done in this receiver, so that no switching, 
or further coil or trimmer will be needed instead of 
L3. Instead, the second harmonic of the oscillator 
frequency is used, and the range of this harmonic 
is approximately 12-23MHz. LI is in circuit for this 
band, and tunes 465kHz lower in frequency than the 
second harmonic, or about ll-5-22-5MHz. There is 
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actually a little overlap between bands, giving 
continuous coverage from about 5 ■ 5-22MHz. 

The receiver can bring in many transmissions 
with a short indoor aerial, either wire, or self- 
supporting rod, and the aerial trimmer VC3 is a 
panel control, so that LI or L2 can be peaked for 
maximum results, despite changes to the aerial. 

Resistors R4 and R5 are to avoid excess oscillation, 
which sometimes causes whistles and other troubles 
on the higher frequencies. In some cases it may be 
worth while modifying the values of R4 or R5, as 
mentioned later. 

The mixer assembly is secured in the case by the 
bushes of VC3 and SI, this completing the positive 
or earth return. Two leads run from the mixer 
assembly—black for the negative supply circuit, 
and green for the i.f. amplifier. 
IF Circuit. This board carries i.f.t.l, i.f.t.2, i.f.t.S, Tr2, 
Tr3, and the associated components. It is wired 
separately, and may be checked or tested alone. 
Two double-tuned i.f.t.'s with AFllT's give very 
good gain and selectivity. Automatic gain control 
bias is obtained from the diode D1 in the usual way. 

The positive circuit of the i.f. board is completed 
by its two mounting bolts, through the metal case. 
Audio output is from Dl, the white lead running to 
the volume control VR1. 

VR1 is fixed to the case front and so is not 
present on either i.f. or a.f. boards. 

AP Amplifier. Audio signals are taken to the 
audio amplifier and driver Tr4, which is followed 
by the push-pull output pair Tr5/6. This is a straight- 
forward arrangement capable of giving a good out- 
put, and it is wired complete on its own circuit 
board. Positive returns are made through the fixing 
bolts and metal case, as before. 

S2 is the second pole of the switch SI, which is 
3-w?y. The third position interrupts the positive 

circuit for "OFF." Should an 
on-off switch be preferred on 
VR1, it is necessary to fit a 
compact potentiometer with 
switch, or there will not be 
enough space for a PP9 battery 
in the receiver. 

A connecting point is pro- 
vided at the junction of C14 
and R15 for the black lead from 
the i.f. board. 

CONSTRUCTION 
Mixer Assembly. Components 

White 

White 

' ' '—— ' J / m C9 C11 R11 /i 

" m——r, 

MC 12 Rm C13 
Em 

m. 

Gr 

'"*-*2 U li MC 0 : ::   

are placed as in Fig. 2, Holes 
are made in the 5 x 2in. flanged 
plate for the variable capacitors 
and switch. Washers or other 
means of spacing, about 38in. 
thick, are put between the plate 
and ganged capacitor, on each 
of the three fixing screws. It is 
essential that these screws are 
not too long. 

Two bolts hold the insulated 
board to the flanged plate. Wire 

Fig, 3; Component layout and wiring 
details of the i.f, circuit board 3} x Hin. 
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SOOTHE YOUR NERVES, RELAX WITH 

aSS^ng relaxatron 
Curs CUT KOBE POIiLUTIOK—SOOTHES YODE KERVE|: underestimate the uses of this fantastic new design—the SELAXATRON is basically a pink noise generator based on avalanche operated transis- tors. Besides being able to mask out extraneous unwanted sounds, it has other very interesting properties. For instance, many people find a rainstorm mysteriously relaxing, a large part oi this feeling of well-being can be directly traced to the sound of falling raindrops!~a well known type of pink noiae. A ffroup of Dentists have expertmenled on patients M>m .. „ Iiat (Si, pint n*KSO Jamnaxm WEKE DSIB! The noise nervous systems with the results that their pain systems wedlock ed.JPY OU W ORK INN OIS Y OR UlS'l K A L1IHU SURROUNDINGS, IF YOU HAVE TROUBLE CONCENTRATING, IF YOU FEEL TENSED, UNABLE TO RELAX then build this fantastic Relaxatron. Once used you will never want to be without it—use this amazing pink n01he Jei" SZr^neZyo^eS Z*™, can't relax or wish to concentmte TAKE IT ANYWHERE, pocket PP3 batteries (current used so small that battery life is almost shell-life) CAN BE EASILY BUaT BY ANYONE OVEB 12 YEARS OF AGE using our unique, step-by-step, fully illustated plans. No soldering necessary. All parts inchidiiig case, a pair of crystal phones. Components, Nuts, Screws, Wire, etc. etc. no soldering. Send only £2-25 + Sop (45/- + 5/-> p. & p. parts available separately.)    

only 
£2-25 

(45/-) 

GET A GOOD NIGHT'S SLEEP 
INGENIOUS ELECTRONIC 

SLEEP INDUGER 

-EVERY NIGHT! 
only 

£2-75 
(55/-) 

iiUiii 
imnnnni 

(rntumt 

CAN'T SLEEP AT NIGHTS? DO YOU 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 elec- tronic sleep inducer. It even stops by itself so you don't have to worry about il being on all night l The loudspeaker produces soothing audio-frequency sounds, continuously repeated—but as time goes on the sounds gradually become less ana less —until they eventually cease altogether, the effect it has on people is amazingly very similar to hypnosis. A control is pro- vided lor 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. iVo soldering necessary. Works o2 standard batteries—extremely economical.Siwon^3_x 46 x if take it anywhere. All parts including case, loudspeaker, components, nuts, wire, screws, etc. etc. THERE WILL BE A ukeai DEMAND FOR THIS UNIQUE NEW DESIGN—SEND NOW £2 75 + 859 (55/- + 5/-) p. & p. (parts available separately). 
Only 

£4-95 
(99/-) 

FIND BURIED TREASURE WITH THIS 
READY BUILT & TESTED 

T reasure 

Locator 

Module 
BRAND NEW FULLY TRANSISTORISED PRINTED CmOUIT METAL DETECTOR MODULE. Xtadu buill and (MM-Jiut plug in a PP3 battery »"4 YgfflfSnumuk-lSSh screw a handle on and YOU HAVE A PORTABLE TREASURE iOOATOE EASILY WORTH ABOUT £20! Extremely sensitive—penetrates through earth, sand^ock, wmomdir^water, etc. EAWLi LOCATES COINS, GOLD, SILVER, WATCHES, JEWELLERY, NUGGETS, METALLIC ORE, HIS- TORICAL RELICS, BURIED PIPES, KEYS, NAIL-IN-TREES, ETC., ETC. Signals exact location by "beep" pitch increasing as you near buried metall icob) ect s p C IR^I TSEARC H COIL *0 stable and sensitive il will detect certain objects buried SEVERAL FEET BELOW GROUND. GIVES CLEAR SIGNAL ON ONE COIN! You could even pay for your holidays with two or three days electrome beachcombing—it's almost like having a licence to print money I Unclaimed treasure combined wealth of all nations. ORDER NOW WHILE P R E S EN TS T 0 C K SLA S T DEMAND EXPECTED AT THIS REMARKABLY LOW PRICE. DEMONSTRATIONS DAILY. ORDERS DESPATCHED IN STRICT ROTATION. SEND NOW £4 95 + 30p carr. (99/- + 6/-) etc. (High quality Danish Stethoscope headphones £2-75 (55/-) extra if required). 

SHORTWAVE 

TRANSISTOR RADIO 
Can be built in one evening 

FIND 
BURIED TREASURE! 

TREASURE LOCATOR 
TRANSISTORISED 

NOW IT'S HERE AT LAST, after experimenting for four and a half months with a multitude of different circuits and carrying out actual field tests with prototypes, our design team have come up with this real winner. This fully portable transistorized metal locator detects and tracks down buried metal objects—it signals exact location with loud audible sound (no phones used)—uses any transistor radio which fits inside- no connections needed. FINDS GOLD, SILVER, LOST COINS, JEWELLERY, KEYS, WAR SOUVENIRS, ARCHAE- OLOGICAL PIECES, METALLIC ORE, NUGGETS ETC. ETC. Outdoors or in- doors. Exlremelv sensitive, will signal presence of certain objects buried several feet below ground I No knowledge of radio or electronics required. Can be built with ease in one short evening by anybody from nine years of age upwards. with the wonderfully clear, easy to follow, step-by-step, fully illustrated instructions—it really is easy as A. B.C. transistorized — no O N LY valves. Uses standard PP3 battery. No soldering neces- sary. Size of detector head 131" x 10' x 2i-'. Great demand expected at this remarkably low price- ORDER WHILE PRE- SENT STOCKS LAST. All parts including de- tector head case, nuts, screws, wire, simple instructions etc. etc ONLY £2-37 (47/6) + 27p (5/6) p. & p. (Sectional handle as illustrated 75p (16/ - extra). Parts available separately. Made up looks worth £15 1 

£2-37 

jt: 
ONLY 

£2-37 
(47/6) 

ONLY 
(45/-) 

At last! Alter trying countless circuits searching for easy build, work first-time short waver. Giving advanced world-wide performance, we chose this 'Sky Roma'. Anyone from 9 years up can follow the step-by-step, easy-as-ABC, fully illustrated Instructions. (We built ten prototypes and everyone worked first time) no soldering necessary. 76 stations logged on rod aerial in 30 mins. Russia, Africa, USA. Switzerland, etc. Experience thrills of world wide news, sport, music,etc. Eavesdrop on unusual broadcasts. Uses PP8 battery. Transistorised (no valves!). Size only 3' x 4*" x If. As tremendous demand anticipated price held to only £2-25 (45/-) + 17p (3/6) p. & p. for all parts Incl, Cabinet, screws, instructions etc. (Parts available separately). 

EAVESDROP ON THE EXCITING WORLD OF 
AIRCRAFT COMMUNICATIONS-JUST OUT 
v H F aircraft band 

CONVERTER 
Many thousands of v.h.I. Aircraft Band Converters now 
selling in U.S.A. Listen in to AIRLINES, PRIVATE 
PLANES, JETPLANES. Eavesdrop on exciting crosstalk 
between pilots, ground approach control, airport tower. 
Hear for yourself the disciplined voices hiding tenseness on 
talk downs. Be with them when they have to take nerve rippling decisions in emergencies—Tune into the inter- national distress frequency. Covers the aircraft frequency 
band including HEATHROW, GATWICK, LUTON. RINGWAY, PRESTWICK ETC., ETC. CLEAR AS A BELL • 
This fantastic fully transistorised instrument can be built by anyone nine to ninety in under two hours. (Our 
design team built four—everyone worked first time). No 
knowledge of radio or electronics required. No soldering necessary. Fully illustrated simply worded instructions take you step-by-step. Uses standard PF3 battery. Size 
only 4t' x 3' x 1|'. All you do is extend rod aerial, place 
close to any ordinary medium-wave radio- (even tiny 
portables) NO CONNECTIONS WHATEVER NEEDED. Use Indoors or outdoors. THERE WILL BE ENORMOUS DEMAND FOR THIS NEW DESIGN, SEND NOW, ONLY 
£2-37 (47/6) 4- 23p (4/6) p. & p. for all parts, including case 
nuts, screws, wire, etc., etc. (Parts available separately). 

REAL working electronic organ Don't confuse with ordinary electric organs that simply blow air over mouth-organ type reeds etc. Eight months were spent in creating and testing this superb, revolutionary electronic organ. Fully transistorized—no valves. Proper self-contained loudspeaker. Fifteen separate keys span two full octaves—pl&j the "Yellow Rose of Texas", play "Silent Night play Auld Lang Syne", play lots and lots of similar tunes on this real working electronic organ. Although it's no theatre organ it 8 certainly no tiny thing, it measures 13 J x 10 x 2i". You have the thrill and excitement of building it together with the pleasure of playing a real, live, throbb ing electrome orgamToto it anywhere—play it anywhere, NO KSKWLEDGE   OF ELECTRONICS NEEDED—NONE WHATEVER. No PO nC soldering necessary, it really is as simple as a.b.c. to make. 

flnisb w ith an exciting gift lor someone.   — 

ONLY 

BUiLD 5 RADIO AND 

ELECTRONIC 

PROJECTS 

(39/6) Amazing Radio Construction set! Become a radio expert for r- ^ v £1-97 (39/6). A complete Home Radio Course. No ex- _ perience needed. Parts includ- 
o qc 3 ing simple instructions for each ^ design. Illustrated Step-by-step plans, all Transistors, loud- speaker, personal 
phone, knobs, screws, etc., all you need. Presentation Box 379 (7/8) extra asillus. (if required) (extra parts available separ- ately) no soldering necessary. Send only £1-97 (39/6) + 23p (4/6) p. & p. 

<2%' 



TRANSISTORS 
NEW LIST—NEW PRICES SEND FOR FREE COPY TODAY Brand New Fully Guaranteed 

2N404 20p 2N696 15p 2N897 15p 2N709 lOp 2N706A 12p 2N930 25p amm 25p 2171132 25p 2N1S02 20p 2N1303 20p 2N1S04 25p 2N130o 25p 2N1S06 25p 
2171307 25p 2171303 25p 2N1309 25p 2N1613 22p 2171711 25p 2172147 75p 2N2160 eOp 2N2218 20p 2172219 20p 2N2222 20p 2N2222A25p 2172369 20p 2172484 35p 2172646 50p 2N2904 20p 2172904A25P 2N2905 25p 2N2906 20p 2N2906A25p 2N2907 23p 2172926 lOp 2173011 25p 2173053 20p 2173054 50p 2N3055 75p 2173525 £110 2N3702 lOp 2N8703 lOp 2N3704 15p 2273705 15p 2N3707 15p 2N3709 lOp 2N3710 lOp 2N3819 35p 2173820 60p 2N405S 15p 2174061 ISp 2N5457 35p 2N5458 37p 2175459 50p 28301 50p 25302 25303 25304 40250 40361 

37p 25p 25p 25p 25p 30p 30p 

60p 60p 75p 60p 50p 55p AAY30 lOp AAY42 15p AAZX3 12p AAZ17 lOp AC107 """ AC126 AC127 AC128 AC176 A0187 AC188 ACY17 ACY18 25p ACY19 25p ACY20 20p AGY21 20p AOY22 I Op ACY39 50p ACY40 15p AD140 50p AD149 50p AD 161 37p AD162 37p AP114 25p AP115 AF116 API 17 AP118 API24 AF125 AP126 AF127 AP139 API 78 AP179 AF180 API 81 AP186 40p AP239 40p ASY26 25p ASY27 32p ASY28 25p ASY29 30p ASY67 47p ASZ21 42p BA116 7p BA164 lOp BAX13 6p BAX16 7p BAY31 

25p 25p 25p 62p 25p 20p I7p 17p 30p 47d 85p 52p 42p 

BATS 8 17p 

12p 12p 15p 25p 20p 26p 

25p 20p 
22p 

17p 12p" 20p 87p 20p 17p 20p 

BC107 BC108 BC109 B0113 BC114 BC115 BC116 BC116A 30p BC118 BC119 BC134 BC135 BC186 BC137 BC138 BC147 BC148 BC149 BC154 BC157 BC168 BC159 BC1690 15p BC177 S5p BC178 BC179 37p BC182L 12p BC183L 12p BC184L 15p BC212 12p BCYSO 25p BCY31 SOp BCY32 SOp BCY33 25p BCY34 SOp BCY38 40p BCY39 85p BCY40 50p BCY58 25p BCy59 25p BCY70 15p BCY71 20p BCY72 ISp BCY78 SOp BCY79 SOp BCZ10 35p BGZH " BD112 BD121 BD123 SOp BD124 75p BD125 "* BD131 BD132 85p BD153 "" BD156 57p BDY10S1-25 BDYllfl BDY17£l-50 BDYl8£i-75 BDY19£l-97 BDY61£1 BDY62£100 BP115 25p BP152 30p BF154 " BP158 BP159 BP167 BP170 BF173 BP177 

45p SOp 65p 

40p 30p eop 25p 35p 
2531178 BP179 BF180 BP181 BF182 BF184 BF186 BF194 17p BF196 ISp BP196 ISp BP197 BF200 BF274 BPX13 25p BFX29 25p BFX80 25p BFXS7 82p BFX84 25p BFX85 35p BFX86 25p BPX87 2Sp BPX88 20p BFY18 30p BFY50 22p BPY61 20p iiFY52 22p BFY53 17p BFY90 65p BSX20 i7p BSX21 20p BSX76 ISp BSY95 ISp BSY95A15p BYI00 ISp BY126 ISp eY127 20p Byi82 85p BYZ30 40p BYZ11 35p BYZ12 SOp 

BYZ13 25p BYZ15£100 6ET880 37p MAT100 25p MAT 101 SOp MAT120 85p MAT12130p MJ280J£l-37 MJ290H2-25 MJE370 97p MJE520 87p MJE2955 £1-37 MJE305587p MPF102 42p MPF103 35p MPP104 37p MPF105 40p N"KT21740p NKT27720p FKT403 75p NKT40462P OA5 20p OA9 OA10 OA47 OA70 OA73 OA79 OA81 OA85 OA90 OA91 OA95 OA200 OA202 10p OC16 OC20 OC32 OC23 OC24 OC25 OC26 OC28 OC29 OC35 OC36 0C41 0042 OC43 OC44 0045 0070 OC71 OC72 OC73 OC74 OC75 OC76 OC77 OC81 OC82 0083 0084 OC1S9 OC140 37p 00141 '' OC170 00171 00200 00201 OC202 OC203 OC204 OC205 OC206 OC207 OCP71 97p 0RP12 SOp ORP60 40p 0RP61 42p TIP29A SOp TIP30A 60p TIP31A 63p TIP32A 75p TIP33A £1-00 TTP34A 00 TIS43 40p TIS60 22p TIS61 25p TIS62 27p ZTX107 ISp ZTX108 15p ZTX300 12p ZTX301 ISp ZTX302 20p ZTX30S 20p ZTX304 25p ZTX500 20p ZTXBOl 25p ZTX502 25p ZTX503 20p ZTX604 40p ZTX531 SOp 
DISCOUNTS 10% 12+ 15% 25 + 20% 100 + Anyone type 

SOp 97p SOp 60p 60p 37p 25p 60p 60p SOp 60p 25p SOp 40p 17p 15p 12p ISp 

SOp 25p 25p 40p 

25p 25p 25p 

25p SOp 40p 70p SOp 40p 40p 75p SOp 90p 

H ENRY S srTintegrated circuits 
WE OFFER FROM STOCK AN EXCLUSIVE RAN8K OF 
BRANEJ VEW FULL SPECIFICATION LOW COST TTL 

7400 RANGE OF INTEGRATED CIRCUITS 
Part No. 7400 7401 

11 Price and Qty. 25-99 100 250 + 13p 
7402 7403 

7464 7460 7470 

7478 7480 7481 

23p 20p 15p 
23p 20p 15p 23p 20p 15p 
23p 20p 15p 23p 20p 15p 23p 20p 15p 23p SOp 15p 35p 32p 29p 28p 20p 15p 23p 20p 15p 23p 87p 20p 15p 77p 68p 87p 77p 67p 

13p 13p 
ISp 13p 13p 13p 25p 13p 13p 13p 60p 60p 

£1-40 £130 £1-20 £105 

Ceramic Description Quadruple 2-input NAND Gate Quadruple 2-mput Positive NAND Gate (with open collector output) Quadruple 2-input Positive NOR Gates Quadruple 2-input Positive NAND Gates (with open collector output) 7404 Hex Inverters 7405 Hex Inverter with open collector 7410 Triple 3-input Positive NAND Gates 7413 Dual 4-input Schmitt Trigger 7420 Dual 4-iQput Positive NAND Gates 7430 8-input Positive NAND Gates 7440 Dual 4-input Positive NAND Buffers 7441 BCD to decimal nixie driver 7442 BCD to decimal decoder (4-10 lines, 1 of 10) 7447 BCD-Seven-Segment Decoder/Drivers (15-V Outputs) 7450 Expandable dual 2-mput AND-OR-INVERT 7451 Dual 2-wide 2-input AND-OB-INVERT GATES 7453 Quad 2-input Expandable AND-OR-INYEBT 4-wide 2-input AND-OR-INVERT Gates Dual 4-input Expander Single-phase J-K Fiip-Flop 7472 Master-slave J-K Flip-Plop 7473 Dual Master slave J-K Flip-FIop 7474 Dual O type Flip-Flop 7475 Quad latch Dual J-K with pre-set and clear Gated Full Adders 16-bit read/write memory y«oa 2-bit Binary Full Adders 7483 Quad Full Adder 7436 Quad 2 input Exclusive OR Gates 7490 BCD decade counter 7491 8-bit Shift Registers 7492 Divide-by-Twelve Counters 7493 4-bit Binary Counters 7494 Dual entry 4-bit shift register 7495 4-bit un-down shift register 7496 6-bit Parallel in parallel out Shift Register 74100 8-bit Bistable Latebes 74118 Hex Set-Reset Latches 74131 Monostable Multivibrators 74141 BCD-to-Decimal Decoder/Driver 74145 BCD-to-Decimal Decoder/Drivers 74151 8-bit Data Selectors (with Strobe) M wv MJL, 7^153 Dual 4-Line-to-l-Line Data Selectors/Multiplexers £1-40 £1-30 £1-20 £1-05 74191 Binary Counter reversible £31)0 £3-25 £3 00 £2-50 Devices may he mixed to qualify for quantity price. Data available for above series in booklet form, price LOp. {Ref No. 30). Larger quantity prices Extn. 4. Dual Inline 14 Pin Socket 80p each 16 Pin 35p each. 

£1-8 £1-8 

23p 20p 15p 13p 23p 20p 15p 13p 23p 20p 15p 13p 23p 20p 15p 12p 23p 20p 15p 13p 35p 32p 29p 25p 85p 32p 29p 25p 43p 40p 37p 33p 43p 40p 37p 33p 47p 45p 43p 40p 47p 45p 43p 40p 87p 77p 67p 60p £1-25 £115 £1-00 £1-20 £1 00 85p 87p 77p SOp 70p 87p 77p £1-21 £100 77p 77p 77p 77p 77p 

67p 60p 67p 87p 67p 87p 87p 87p 67p 

SOp SOp SOp 75p 
SOp SOp SOp 

87p 87p 87p 87p 87p £1-75 £165 £165" £135 £1-30 £1*20 £1 00 85p 87p 77p e7p 60p 87p 77p 67p SOp £1*80 £1*70 £1*80 £1*50 £1*40 £1-30 £1-20 £1-05 

SILICON RECTIFIERS 
1 AMP MINIATURE WIRE ENDED PLASTIC RECTIFIERS Type _ P.I.V. 1-49 50+ 100+ 500+1000+ 

5p 4p 5|p 41p 8p 5p 7p 6p 7p 7p lip 9p 12p lOp 
1.5 AMP MINIATURE WIRE ENDED PLASTIC RECTIFIERS Type P.I.Y. 1-49 60+ 100+ 500+1000+ 

50 8p 7p 6p 100 9p 8p 7P 200 lOp 9p 7^P 8p 400 lOp 9p 600 ISp 10p 9p 800 15p 14p lap 1000 20p 18p 13p 

PL4001 PL4002 100 PL4O03 200 PL4004 400 PL4005 600 PL4006 800 PL4D07 1000 

lOp lip 12p 12p 15p 17p 20p 

9p lOp 8p 7p 6p 9p 8p 7p lip lOp 9p 8p Hp lOp 9p 8p 9p 13p HP lOp 15p 13p ISp lOp 17p 15p 13p Hp 
AMP PLASTIC WIRE ENDED RECTIFIERS 

Type P.I.V, 1-49 50+ 100+ 600+1000 + PL7001 50 PL7002 100 PL7003 200 PL7004 400 PL7005 600 PL70O6 800 PL7007 1000 

18p 2up 19p 22p 20p 25p 23p 26p 24p 27p 25p SOp 28p 

17p 16p 14p 18p 17p 15p 19p 18p 16p Sip 20p 18p 23p 22p 20p 24p 23p 21p 26p 24p 22p 
POTTED BRIDGE RECTIFIERS (SILICON) SIZE i x i x fins. 

Cur- Type P.I.V. rent 1002 100 2 amps 2002 200 2 amps 4002 400 2 amps 1004 100 4 amps 2004 200 4 amps 4004 400 4 amps 6002 600 2 amps 6004 600 4 amps 1006 100 6 amps 2006 200 6 amps 

1-49 60+ 100+ 60p 55p SOp 70p 65p SOp SOp 75p 70p 70p 60p 55p 75p 70p 65p SOp 75p 70p 90p SOp 75p 90p SOp 75p 75p 70p 65p SOp 75p 70p 90p £110 £1 00 51-25 £1*10 51-00 SOp 

INTEGRATED CIRCUITS MCF04000P LA709C 65p £112 M01304 £2*75 I.C. 12 £2*75 MC724P 60p PA246 £2*45 741c (T05) 85p TAA263 75p 741c (DIL) 85p TAD100 £1-97 709c <T06) 65p TAD110 £1-97 709c (DIL) 65p MC1303 £2-80 Toshiba 20 watt UL900 4Op Amp £4*47 UL914 40p Toshiba tTL923 40p PreAmp £1-50 
ZENER DIODES 

400 M/W 6% Miniature BZT 88 Range, All voltages 3*3-33 Volt, 15p each. 25+ 12p; 100+ lOp; 500+ 8p; 1000+ 8p. Any one type. Watt 5% Metal case. Wire Ends. 6'8V. all voltages to 100V. 25p each. 25+ 22p; 100+ 19p; 500+ I7p; 1000+ 15p. Any one type. 3 Watt Plastic Wire Ends 5% All voltages 6'8-100V. SOp each. 25 + 87p; 100+ 25p: 600+ 23p; 1000+ 21p. Any one type. 10 Watt Stud Mounting 5% All voltages 6-1-100V. 40p each. 25+ 37p; 100+ 35p. Any one type. 
TRIACS 

P.I. Cur- (All stud mounting) Type Volts rent 1-49 50+ 100+ 
SC35A 100 Samps SOp 75p 65p SC85B 200 3 amps 95p SOp 70p SC85D 400 Samps £1*00 85p 75p SC40A 100 6 amps £100 86p 75p SO40B 200 6 amps £1*20 £1-00 85p SC40D 400 6 amps £1*25 £1*10 £1-00 SC45A 10010 amps £1-25 £1*10 £1*00 S045B 20010 amps £1*85 £1*20 £1*10 SC45D 40010 amps £1*50 £1*35 £1-20 SC50A 10015 amps £1-65 £1*50 £1-35 SO50B 200 15 amps £1*75 £1-60 £1*46 SC50D 400 15 amps £2*00 £1-75 £1*60 SO40E 500 6 amps £1*50 £1*25 £1-10 SC46E 600 10 amps £1-75 £1-50 £1*85 SC50E 60015 amps £2*25 £2*00 £1*75 DIAC ST2 SOp 

Larger quantity prices E>;tn. 4 

SEMI-CONDUCTORS 
LOOK AT THESE PRICES FOR 

QUANTITIES FROM STOCK 
AFI14 Milliard 25p 

25 + 20p 100 + I7p 500 + ISp 
AFI l6Mul(ard 25p 

25 + 20p 100 + I7p 500 + ISp 
2N3055 75p 

Muljard I ISwatc Silicon Power 
25 + 65p 100 + SOp 

BFY90 6Sp 
1000 MC/S 
25 + 60p 100 + 55p 500 + SOp 

AFI39 30p 
Siemens V.H.F. 

25 + 2Sp 100 + 22p 500 + I9p 
OCI70 Mullard 25p 

25 + 2lp 100 + I7p 500 + ISp 
0CI7I Mullard SOp 25 + 27p 100 + 22p 
BY 127 Mui lard 20p 
lOOOv I amp Plastic 

25 + I7p 100 + ISp 500 + I3p 
BCII3 SGS ISp 25 + ISp 100 + lip 500 + 9p 
OA202 IOp 
SILICON Diodes 

25 + 8p 100 + 6p 500 + 5p 1000 + 4p 
OC42 Mullard SOp 

25 + 25p 100 + 23p 500 + 2lp 1000 + ISp 
0C4S Mullard ISp 

25 + i3p 100 + I2p 500 + (Op 1000 + 8p 
OC75 Mullard 25p 

25 + 2lp 100 + |7p 500 + ISp 1000 + I3p 
OC20 97p 

Mullard lOOv 25 + 85p 100 + SOp 500 + 75p 
OC44 Mullard I7p 

25 + ISp 100 + I3p 500 + lip 1000 + lop 
OC139 Mullard 25p 25 + 20p 100 + I7p 500 + ISp 
OC81 Mullard 25p 

25 + 20p 100 + |7p 500 + ISp 

AFI 15 Mullard 25p 
25 + 20p 100 + |7p 500 + ISp 

AFM7 Mullard 25p 
25 + 20p 100 + I7p 500 + ISp 

2N38I9 Texas 35p 
25 + 30p 100 + 25p 500 + 20p 1000 + ISp 

2N2646 40p 
Motorola Unijunction 25 + 35p 100 + 3Op 500 + 25p 

AFI86 40p 
Mullard V.H.F, 

25 + 35p 100 + 30p 500 + 2Sp 
BYZI3 25p 

Mullard 6a 200v 
25 + 20p 100 + I7p 500 + ISp 

BCI07. 6CI08. 
BCI09 I2p each 

I.T.T. Planars 
25 + lip 100 + I Op 500 + 8p 

0CP7I 97p 
Mullard Photo 

25 + 85p 100 + SOp 500 + 75p 
0C28 62p 

Mullard Power 
25 + 55p 100 + SOp 500 + 42p 

OC7I Mullard ISp 
25 + I2p 100 + I0p 500 + 8p 

ORPI2Mullard 50p 
25 + 45p 100 + 42p 500 + 40p 

2N930 25p 
25 + 23p 100 + 20p 500 + I7p 1000 + ISp 

OC72 Mullard 2Sp 
25 + 20p 100 + |7p 500 + ISp 1000 + I3p 

OC83 25p 
25 + 20p 100 + I7p 500 + ISp 1000 + I3p 

OC84 25p 
25 + 20p 100 + |7p 500 + |5p 1000 + I3p 

AF239 42p 
25 + 35p 100 + 30p 500 + 2Sp 1000 + 20p 

HENRY'S 
SEMI-CONDUCTOR DEPARTMENT 
303 EDGWARE RD.. LONDON, W2. TEL: 01-723 1008/9 

NEW LIST - NEW PRICES I DISCOUNTS 

RAD I O LTD. CALLERS 356 EDGWARE ROAD W2. COPY TODAY00 

1971 TRANSISTOR 
LIST 1500 + 
SEND FOR YOUR FREE 

10% 12 + 18% 25+ 
20% 100 + 

Ws respectfuMy ask 
ANYONE customers to include 

TYPE a minimum C1,00 per order.it helpstoplanaheai 
POSTAGE 7p.AlL ORDERS | & saves postage as well. 
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Fig, 4: Wiring and layout of the audio 
amplifier board, 3i X Sin. 
up as in Fig. 2, keeping all 
leads in this section short and 
direct. The metal flanged plate 
is the positive or chassis return, 
a tag being put under one fix- 
ing nut. Solder a black flexible 
lead to R3. 

Trl is suspended by its wire 
ends about level with the top 
of L3 while trimmer TC2 is 
mounted on the paxolin by its 
tags. 

IF Board Wiring. Fig. 3 shows 
both top and bottom of this 
panel. Holes are drilled so that 
the pins and can fixings tags 
on the i.f.t.'s are placed as 
shown, A central hole is re- 
quired under the i.f.t.'s for trim- 
ming. 

Two Vin. 6BA bolts secure 
the tags MC. Later, extra nuts 
are put on these bolts, which 
pass through the metal case, 
forming the positive or chassis 
return. 

Guide lines are scribed on 
the paxolin and holes for resis- 
tors and other leads made with 
a l/16in. or 5/64in. drill. The 
i.f.t.'s, resistors and capacitors 
are then inserted. Note the 
polarity of C8 and Dl. The 
board is then turned over, and 
wired as shown. Use insulated sleeving on all leads 
which cross. Joints are kept against the board so 
that they will not touch the metal of the case. 

Before inserting the transistors, it is helpful to 
put pieces of 1mm coloured sleeving about 38in. to 

■ •mm ma 

F m 

1 mm 
m 

iii : 

Batt- 

1W-; 

C»4 

1 

n mm 
W 

VR1 

mm 

mm err 
Batt- 

R15 
114 R20 

R17 
VR1 mm 

mm m 
R16 

eta Speaker 

Aerial Speaker or Phones 

MC 

Black mm 
A F Board 

IF Board 

/i/hite 

BiacK Battery 

u 51/S2 MC VC1/2 mm. Sfv 

VRI 

12in. long on the leads—blue for emitter, green for 
base, and orange for collector, leaving the shield 
wires bare. Then position the leads as shown in 
Fig. 3, solder them and snip off excess. 

For easy identification of external connections, 
solder on a green lead for pin 
2 of i.f.t.l, a black lead for the 
negative line, and a white lead 
from Dl positive. 

Audio Amplifier Wiring. Fig. 
4 shows both sides of the a.f. 
amplifier. Tags MC are tightly 
bolted as before, for chassis 
return points. All the capaci- 
tors are electrolytic, so have to 
be placed as shown. 

T1 is the driver transformer 
but note that various makers 
place the tags in different posi- 
tions. In Figs. 1 and 4, P-P are 
the primary, S-S the secondary, 
and CT the secondary centre 
tap. These connections must be 
correct for the actual trans- 
former used. 

T2 is the output transformer, 
with primary connections P-P 
and primary centre tap CT. Two 
thin flexible leads are soldered 
to the secondary tags S which 
run to the speaker (or phones) 
jack. 
Fig. 5: Disposition of the three boards 
inside the cabinet. 
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it components list 

Ressfctos* : 
R1 UMsn R8 Iki! R11 4 7ki! R16 680!! 
R2 2'7kFi R7 p-y ISlfllll 82! i" 
R3 Ik! 2 R8 8 2kn ULiC.: -'■Wiii 10k! >' 
R4 470O RS 5800 R14 22k!! RIB lOki!" 
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Transistor leads can be identified as mentioned, or 
sleeving put on the wires to avoid possible short 
circuits. 

Solder on a black flexible lead, fitted with a battery 
negative clip. Leave a short wire projecting at the 
point IF negative, and connect an insulated wire 
from CIS positive. 

FINAL ASSEMBLY 
If preferred, the mixer, i.f. and a.f. sections can 

be wired together and tested before fitting them in 
the case. The positive circuits must then be tem- 
porarily joined with wire. 

The case front is a 4 x 8in. flanged member and 
three holes, for VR1, switch and VC3 are made l12in. 
from the bottom edge. The hole for VC1/2 is 2in. 
from this edge. 

The fixing nuts of the switch and VC3 are then 
removed, so that the bushes can pass through the 
case front. If necessary, put a washer or two on each 
bush, then fit the mixer assembly to the case front, 
and lock it in position with the nuts of VC3 and the 
switch. 

The bottom is then fixed. It was placed inside the 
flanges, but could be outside. Take a piece of 
paper of the same size, and mark the positions of 
LI, L2 and L3. Also the fixing bolts of i.f. and a.f. 
boards, and the central holes under the i.f.t.'s. Drill 
or punch these holdes, which are to allow alignment 
when all boards are in position. 

The bottom is then bolted to the bottom flange of 
the front, the sides and back of the case being added 
later. 

The i.f. and a.f. panels are fixed as in Fig. 5 by 
using extra nuts and lock nuts on the 12in. bolts. 
There should be plenty of clearance, but if any 
joints are too near the metal, cut pieces of card to 
match the panels, and fit these under the i.f. and 
a.f. boards. 

The green lead from i.f.t.l is then cut and soldered 
to pin 8 of L3. VR1 is fitted to the front, and con- 
nected to positive line, D1 and CIS, and other 
connections are made as shown. 

When the case is to be completed, this is done by 
adding the two sides, then the back. All are bolted 
together with the flanges provided. 

IF ALIGNMENT 
The i.f.t.'s listed are supplied pre-aligned. This 

means that signals should be obtained through the i.f. 
amplifier at good strength. If no signals are obtained, 
it is better to look for a wiring error or other fault, 
rather than move the cores of the i.f.L's. 

When a signal is present, carefully adjust each 
core for best results. A screwdriver blade can easily 
break this type of core, and should not be used. If 
a proper tool is not available, it is recommended that 
one be obtained from the i.f.t. maker—the "Denco" 
TT5 tool is suitable. 

Signals for i.f. alignment may be from a' signal 
generator, input being to the base of Trl, or from a 
transmission, correctly tuned in. If adjustment is by 
ear, use a signal which is quite weak even with VR1 
near maximum. Alternatively, set a lOkll/V or other 
high-resistance meter at its 10V range, and clip it 
across VRI, negative to chassis. Alignment is then for 
maximum voltage reading. Only slight re-adjustment 

—continued on page 418 
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PART 5 H. W. HELLYER 

A KNOWLEDGE OF JUST HOW STEREO SIGNALS ARE GENERATED AT THE TRANSMITTER 
AND DECODED AT THE RECEIVER IS ESSENTIAL TO AN UNDERSTANDING OF THE STEPS 
INVOLVED IN THE ALIGNMENT OF STEREO RECEIVERS 

WHETHER or not you live in an area of the 
country served by a stereo transmitter, your 
interest in this series of articles must also 

encompass stereo broadcasting. Quite apart from 
the hideous interference that spoils a.m. radio on the 
"broadcast" bands, especially during peak hours, the 
restricted frequency response that results from a 
necessarily narrow bandwidth takes away any pre- 
tension to quality reception. With f.m. broadcasting, 
we can achieve a wider bandwidth and more nearly 
approach hi-fi—whatever that may mean. 

FM MULTIPLEX- 
THEORY AND PRACTICE 

Nowadays, very few mono tape recorders and 
hardly any mono record players are to be found in 
the shops. Stereo is the order of the day, even in a 
cheap radiogram where the loudspeaker placement 
quite obliterates any good effect channel separation 

Left 

Richt 
liwHSI 

Adder : and s-.ibt rectos 

L+R . , 

v-Rl  .      ' 

moduiatdr 

BiSIIH* 
>-!,h 

19kHz generator 

may have given! Stereo radio is the only way 
onwards. 

Here is where that ugly word "compatibility" takes 
the stage. So that users of the existing mono system 
could continue to listen; so that stereo broadcasts 
could be "slotted in" to the current framework of 
programmes without robbing some poor listener of 
his entertainment, a system had to be devised 
whereby the stereo signals were combined in some 
way with the mono signals and some form of 
switched selector devised to differentiate between 
them. 

Fig. 1 shows how this is done in the system em- 
ployed in this country. Here, we have the encoder 
at the transmitter which takes the stereo signal, 
applies it to an electronic adder and subtractor, and 
produces a left-fright and a left—right signal. The 
difference signal, L —R is the vital stereo informa- 
tion. The L + R signal gives the mono listener all he 

needs (with, it must be admit- 
A/ ted, a slight degradation of 

the signal-to-noise ratio ... 
but this is seldom mention- 
ed). 

The L—R signal modulates 
a sub carrier, the frequency 
of which is 38kHz. This is 
obtained by doubling the 19 
kHz pilot tone output of a 
high stability oscillator. The 
trick here is to amplitude 
modulate the 38kHz sub-car- 
rier at the transmitter. The 

191!Hz pi ot t one modulator suppresses the sub- 
carrier so all that comes out, 
for application to the adder, 
is the upper and lower side- 
bands of the signal. 

-v 

L+R+tL-R) 
f+SSKHZ, 

12CHZ 15kH2 19KHZ23kH2 

lr*n 

y; KHZ 
Fig, 1. (top) illustrates the number of 
stages involved in the formation of a 
stereo signal at the transmitter while 
Fig. 2 (below) shows the frequency 
spectrum of a multiplex signal. 

399 



Also applied to the adder is the untreated L + R 
signal, and a 19kHz pilot tone, which is to be used 
as a reference at the receiver. The signal spectrum 
at the transmitter, Fig. 2, helps to make this plain. 
This is the true multiplex signal. Suppression of the 
sub-carrier has given the, two signals, L + R and L—R, 
90% of the 100% modulation, the remaining ten per 
cent being taken up by the pilot tone. 

It should be remembered that when L + R is maxi- 
mum L —R is minimum and vice versa; in this way, 
the best use is made of the modulation "space". If the 
sub-carrier had been left in, the available "space" 
would have been reduced to 50%. 

COMPAT ABILITY 
Fig. 2 shows that the ordinary mono information 

is still available up to quite a high frequency, around 
15kHz. The useful sidebands of the 38kHz sub- 
carrier extend to well over 50kHz. So a flat fre- 
quency response is needed throughout the propaga- 
tion chain. One aspect not always considered is the 
need for good phase relationship. As the L+R and 
L —R signals depend on cancellation (in effect, the 
+ L and — L components must cancel in the right- 
hand channel and the R components in the lefthand 
channel) the phase relationships of the various 
signals must stay correct. One reason, you may argue, 
for a good aerial, and not just any old piece of wet 
string that happens to receive a signal. As we shall 
see, there are other reasons, too. 

From the adder, this composite signal is fed to 
the transmitter and is used to frequency modulate 
it. It is this f.m. signal we receive, in the 88-97MHz 
section of the f.m. band. 

Without going too deeply into this matter, we 
can state that there are two completely different 
ways of achieving this stereo signal and more than 
two ways of decoding it. Re- 
ferring again to Fig. 1, we 
note that an electronic "mix- 
ing" system has been used to 
encode the stereo signal. A 
"switching" system could have 
been used as easily. Similarly, 
the decoder, in the receiver, 
can be the matrix type or the 
simpler switching decoder 
which is more often used. 

problems that arise are the same as in other tuners; 
component failures, displaced components, causing 
changes in inductance/capacity, where leads and 
supports are significant at the frequencies in use: 
plus the inevitable bogey of mistuning. Plus—it 
must be said—aerial mismatching, inadequate aerials 
and troubles with the feeder and its connections. 

Through the i.f. channel, the main consideration 
is to achieve the necessary bandwidth and broad 
tuning is the order of the day. Attempts to "peak up" 
the i.f. channel of an f.m. receiver will inevitably 
result in an impaired response. IC's are being widely 
used in modem i.f. strips, giving very high gain. 
Tuning problems remain much the same, but are 
practically lessened by there being, in general, less 
tuned circuits to align. Ceramic filters, too, have 
made our life a little easier in the service depart- 
ment, refusing to go off tune, except when externally 
abused. 

THE DECODER 
So let us get on to the decoder. This can either 

be the sum-and-difference type of Fig. 3a or the 
switching type of Fig. 3b. In the first, a mirror 
image of the encoder at the transmitter, three filters 
split the signal into its components. The first selects 
the 19kHz pilot tone, which is passed on to the 
frequency doubler stage. The second selects the 
mono L+R signal and presents it to the matrix. The 
L—R signal is selected by the third filter and passed 
to the balanced demodulator. To the same point the 
regenerated 38kHz sub-carrier is also fed. Addition 
and subtraction in the matrix now produces replicas 
of the original left and right signals. 

The switched type of decoder is more common (less 
complicated!) and so will concern us more. Fig. 3b 
shows its block diagram. Multiplexed signals from 
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SERVICING 
PROBLEMS 

Tuners are undergoing 
some revolutionary changes 
just at present. Gordon King 
has said, and will be saying, 
a few things about varicaps, 
and tuning devices. From the 
servicing point of view, the 
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Fig. 3 (a) gives the requirements of a 
matrix decoder, the more common 
switching decoder being depicted in 
Fig. 3(b). 
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the f.m. detector are fed to an input amplifier. From 
the output is selected the 19kHz pilot tone and the 
stereo information. No filters are necessary at the 
input to this amplifier, revealing at least one reason 
why the matrix decoder is out of favour in this 
country. 

From the input amplifier, the pilot tone is phase 
corrected and amplified, then doubled in frequency 
to produce the 38kHz sub-carrier. An envelope 
detector is used, as with this method the left channel 
information is amplitude modulated on one side 
of the 38kHz carrier and the right channel informa- 
tion modulated on the other side. Alternate demodu- 
lation at a repetition rate of 38kHz gives a resultant 
audio output to each channel. 

After demodulation, de-emphasis is applied. That 
bald statement is the reason why so many attempts 
at adding a decoder to a mono f.m. receiver to con- 
vert it to stereo failed dismally. Quite apart from the 
impaired S/N ratio—a factor which makes it vital to 
first obtain as good a mono signal as possible—the 
de-emphasis network which is fitted to counteract 
the high-frequency boost given to the signal at the 
transmitter has its effect as soon as we attempt 
to convert. De-emphasis is usually incorporated in 
the decoder design. The idea of this system is to 
obtain the best possible audio signal and also to 
attenuate residual sub-carrier components. 

From | 
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fig. 4. Practical circuit of a 38kHz notch filter. 

Despite this attenuation, some additional filtering 
may be needed if the stereo broadcast signals are 
to be applied to a tape recorder. Fig. 4 shows a notch 
filter suitable for removing all trace of the 38kHz 
signal from a tape recorder input. Many tape 
recorder manufacturers, particularly Continental 
ones, well used to f.m. reception, have already fitted 
filters, usually LC types in screened compartments 
near the input sockets. The circuit of Fig. 4 is easily 
constructed for experimental purposes by the person 
who adds his own decoder. It can give a fair measure 
of de-emphasis as well, and should be fitted between 
the decoder output and the amplifier input. 

DECODER CARE 
Whenever any work is done at or around the 

decoder, connecting wires must be kept as short as 
possible. High frequency attenuation is easily caused 
by careless wiring, and instability by shoddy com- 
ponent placing. If a stereo socket is to be fitted, it 
should be mounted for efficiency rather than for 
convenience. There is always a temptation to cut 
corners—sometimes with costly results. 

An example is the omission or removal of the 

"cross-diodes" in a decoder circuit. Good stereo 
separation is still obtained; the' signal is received 
clearly; there is no obvious interference. But more 
than once damage to output transistors has been 
caused, and it is possible that tweeters could be im- 
paired in a hi-fi system, simply because the removal 
or failure of this circuit allows the 38kHz sub- 
carrier to break through at full strength. We cannot 
hear it, but we shall certainly hear its effect! 

One item noted on the block diagram of our 
decoder is the stereo beacon light. This is latched 
to the 19kHz amplifier and should light only when 
a pilot tone is present. Unfortunately, as any user 
of stereo receivers will know, it more often lights 
with every blip of noise. 

OTHER FACTORS 
Other factors that are special to the f.m. receiver, 

and to stereo receivers particularly, are the auto- 
matic frequency control circuits, the muting circuits, 
and various devices to aid "capture." Some examples 
of these can be seen in Fig. 9 of Part 2 by Gordon 
King. (Page 136, PW, June 1971). See also the 
description of the a.f.c. circuits, on page 153 of the 
same issue. 

Reference must also be made to my last part, 
where we began by treating the stereo receiver as we 
would a normal mono receiver, aligning for the cor- 
rect response and checking the i.f. with a marker. 
The basic method is to connect the instruments as 
shown in my Fig. 6 of the last part, for normal f.m. 
alignment. 

For more detailed work, a specially designed stereo 
generator is employed. 

TEST EQUIPMENT 
An example of such an instrument is the Heathkit 

IG-37, costing £47-35 as a kit. This instrument pro- 
vides a composite stereo signal plus a pilot tone 
and gives a phase test signal (i.e. channels added) 
for sub-carrier transformer adjustment. A variable 
r.f. oscillator signal is available, having an adjust- 
able sweep width around a nominal 100MHz fre- 
quency. A mono f.m. signal can be obtained and this 
is modulated by any one of three modulation fre- 
quencies—giving a rapid "spot check facility." 

In addition to this, four marker frequencies are 
supplied for r.f. alignment checks and two s.c.a. 
(subsidiary communications authorisation) frequen- 
cies for adjustment of filters. To the workshop that 
has to undertake regular checks of f.m. receivers, 
such an instrument can be invaluable. 

MULTIPLEX ALIGNMENT 
With the proviso that the service manual for the 

receiver being aligned should he consulted initially, 
we now go on to detailed general steps of the align- 
ment procedure of a typical stereo receiver, using 
the IG-37. 

IF alignment: connect output of the generator, 
"RF Out," to the aerial terminals of the receiver. 
Connect the input of the last limiter circuit of the 
receiver to the vertical input of an oscilloscope, using 
a demodulator probe. Loosely couple the "IF Marker" 
of the generator to the first i.f. stage of the receiver. 
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This produces a I0-7MHz marker signal. Adjust the. 
oscilloscope for a 60Hz line sweep. Use the "Mono/ 
FM" facility with audio modulation and tune the 
generator to approximately 100MHz. Then switch to 
"RF Sweep" input, with "IF marker." Produce a 
response curve (Fig. 5a) and adjust the successive i.f. 
stages for best response. 

The next step entails comparison of curves and to 
do this we first need to view the generator output 
as applied to the oscilloscope and then beat in the 
signal from the receiver. To do this, first "kill" the 
tuner section, remove the vertical input of the oscillo- 
scope from the receiver limiter circuit and connect it 
to the output of the detector stage. 

Disconnect the i.f. marker. Connect the composite 
signal from the generator to the horizontal input 
of the oscilloscope, now set for external sweep, i.e. 
trigger the scope with the generator. With the tuner 
in action again, a curve as in Fig. 5b should appear. 
The detector coil can now be adjusted to approach 
this. Always refer to the maker's manual, if this is 
available. 

Recheck the front end alignment using the r.f. 
marker signals at 90-95, 96-3, 101-65 and 107MHz 
adjusting the r.f. and oscillator coils for good 
response, and accurate tuning. 

Stereo alignment: this needs a step-by-step opera- 
tion, according to the type of circuit in use. In the 
IG-37 manual, these basic circuits are divided into 
four types (1) several 19kHz amplifier stages followed 
by a doubler; (2) a 19kHz oscillator circuit and 
doubler; (3) 19kHz amplifier, doubler and 38kHz 
oscillator, and (4) 19kHz amplifier and 38kHz oscilla- 
tor, It is necessary to identify the circuit before pro- 
ceeding, but some tests are common to all. 

First set "Pilot Level" to minimum and function 
level fully clockwise, switch frequency to SCA and 
filter switch to 65 or 67kHz to suit the filter of the 
receiver, set function switch to "Audio" and "Mono/ 
FM," adjust the r.f. frequency adjustment to get 
a signal in a clear spot of the tuner band somewhere 

Fig. 5 (a) Response curve of 
i.f. channel of stereo receiver 
with superimposed 10-7MHz 
marker signal. 

Fig. 5 (6) Response curve 
repaired at the output of the 
detector stage. 

near lOOMHz. Make sure the phase control is central. 
If a separation control is provided on the generator, 
centralise this. Switch the a.f.c. off, and also, if 
available, the squelch circuit. Connect generator to 
aerial terminals. Switch on both generator and 
receiver and allow to warm up for 10 minutes. 

If the set has an oscillator type of circuit, this 
should be "killed" for the SCA filter adjustment. 
If the filter is a complex or stagger-tuned one, the 
tuning will have to be done according to the maker's 
instructions. When feeding in the signal to the 
receiver keep the level such that the scope gives 
a clear trace—i.e., do not overdrive. 

After this, proceed according to the type of cir- 
cuit; the differences being the positioning of the 
oscilloscope, setting of the pilot level control and 
synchronisation of signals (19kHz and SSkHz) as 
against peaking. 

Taking the example of our Fig 3, i.e., 19kHz 
amplifier and doubler, we first peak both 19kHz and 
38kHz circuits. The oscilloscope is connected to the 
output of the 38kHz doubler, pilot level turned to 
maximum (with regard to overloading), function 
switch set to Left channel, frequency switch to 
1000Hz and the relative coils, including any stereo 
indicator coils, peaked for maximum indication. 

Next, an operation common to all types, to adjust 
the phase of the reinserted carrier to the same phase 
as the sub-carrier. The oscilloscope is now connected 
to the left channel output, other settings are the 
same, and the phase is adjusted for maximum audio 
output. Normally, this operation requires the altera- 
tion of a 19kHz or 38kHz coil, and will be special 
to the particular circuit. Again, we need to refer 
to the maker's instructions, or trust our experience. 
No general guidance can be given without being 
misleading. 

If a separation control is fitted, now is the time to 
adjust it. With the input to the left channel, we 
now read off the output from the right channel and 
adjust the control for minimum. (This operation can 
be done with the aid of the B.B.C's late night test 
signals.) 

Last step is adjustment of the 19kHz and 38kHz 
traps. Here, the pilot level control is turned to mini- 
mum, the function switch is again set to "Mono" 
and the generator frequency to the appropriate 19 
to 38kHz. The oscilloscope reads off the appropriate 
channel output and adjustments are made for a 
minimum. Any automatic switching circuit that is 
fitted must here be locked according to the maker's 
instructions. 

Now and again we come across circuitry that 
does not allow for easy adjustment. In these cases, 
always follow the maker's instructions explicitly. 
It is unfortunate that this has to be said so often, 
but circuits vary widely, as Gordon King has shown 
and which I hope my previous notes may have under- 
lined. Something of the same conditions has to be 
met with audio equipment generally and with tape 
recorder circuits in particular, as we shall show in 
succeeding articles. 

END OF PART FIVE. 

NEXT MONTH WE RETURN TO CO-AUTHOR 
GORDON KING WHO WILL DISCUSS THE DESIGN 
CHARACTERISTICS AND PROBLEMS OF THE 
AUDIO SIDE OF EQUIPMENT BOTH VALVED AND 
SOLID-STATE 

402 



IN mrMONTH'S WIRELESS 

S$£5KfHOP 

Si22S2^^1^ 

1 ■■ 

ISuOIN® 

er" 

^llsa^siiSiKaiigi^ 

ii^iiiM»^^^^#i;Siil»f8fi8Miilii^ 

ALL IN THE OCTOBER ISSUE 
ON SALE SEPTEMBER 10th 

MIXING SYSTEM 

Consists of matching pre-ampliflers, tone control unit and 
line amplifier, etc., from which to build almost any audio 
signal mixing system from a simple three or four channel 
mono mixer for tape recording to a multi-input stereo signal 
mixer for discotheque or public address and music 
amplifiers. 

The pre-ampiifiers, seven in all, cater for: 
Microphones with built-in transformers, high and low 
impedance microphones, magnetic, ceramic and crystal 
pick-up cartridges and guitar pre-amplifier (medium to 
high Z). 

Each signal pre-amp has a built-in gain control and pro- 
vides a 100mV output signal to match the bass and treble 
unit or the line amplifier unit. 

The line amplifier provides up to 1 volt r.m.s. signal output 
suitable for driving power output modules direct, or any 
large external amplifier or a tape recorder. 

The system allows for the inclusion of line signal level 
inputs, from about 200mV to over 1 volt, which do not re- 
quire pre-ampiifiers and provision has been made for 
built-in VU meters and a suitable mains power supply. The 
system can be run from batteries for portable use. 

The performance of the pre-ampiifiers, tone control unit 
and line amplifier are to high fidelity standards. The various 
pre-amps, the tone control unit and line amplifier are 
simple to construct and can be panel mounted with one 
hole fixing. Full constructional details start in the October 
issue. 
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Plus many other constructional articles and all the 
regular features. Be certain not to miss the hext issue, 
price 20p. 

403 



IN the past, as far as the amateur or experimenter 
was concerned, there have been two main instru- 
ments for measuring frequency, the absorption 

wavemeter and the heterodyne frequency meter. 
The absorption wavemeter has the advantage of 

being simple and responding to the fundamental 
frequency, but having a measurement accuracy 
limited to about 1%. It consists of an LC tuned 
circuit where the variable capacitor has a calibrated 
dial. It must be coupled to the circuit containing 
the frequency to be measured and when tuned to 
this frequency the absorption of power from the 
circuit may be noticed either by an effect produced 
in the circuit itself, or by an indicator attached to 
the wavemeter as shown in Fig. 1. 
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Fig. 1 {above leji) Absorption wavemeter. 
Fig. 2 : (above right) Heterodyne frequency meter. 

The heterodyne frequency meter is a much more 
sophisticated instrument which is capable of accurate 
frequency measurement. This is limited mainly by 
the accuracy of its internal standard oscillator and 
tuning dial. It consists of an accurate, crystal oscil- 
lator, a stable variable frequency oscillator, with a 
finely divided dial and a beat frequency detector 
feeding headphones, as shown in Fig. 2. The vari- 
able oscillator is calibrated against the crystal oscil- 
lator by observing the zero-beat points where the 
fundamental or harmonics of the crystal and variable 
oscillators coincide. The input signal is measured by 
zero-beating the variable oscillator with it and then 
reading off and calculating the frequency from the 
crystal check points nearest to that of the input 
signal frequency. 

Because the heterodyne frequency meter will also 
respond to harmonics of the input frequency, 
reasonable care has to be taken to identify and 
exclude these and other spurious responses. 

Frequency Measurement by 
Counting 

An example of this method is in measuring the 
frequency of a heart beat. To do this, the doctor feels 
the patient's pulse and counts the number of 
pulses that occur in a fixed period of time. 

The frequency of the heart beats can be stated 
in pulses per minute, no matter whether he counts 
for half a minute, one minute or ten minutes, simply 
by multiplying by a suitable factor. 

Although electronic frequency counters have been 
in use professionally for many years, their construc- 
tion has remained outside the range of home con- 
structors, because of their complexity and high cost. 
However, the present availability of quite complex 
integrated circuits at extfemely low prices has now 
made the construction' of a frequency counter with 
digital read-out not only within the price range of 

the home constructor but, in some aspects, its per- 
formance and price compares favourably with the 
cost of a heterodyne frequency meter available on 
the surplus market, such as the BC221. 

Principle of Operation 
An electronic frequency counter consists of a 

switch, to define the counting period, in series with 
the input to an electronic counter and associated 
display, as shown in Fig. 3. 

0 O O. 
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inplit Switch 

Fin. S : Frequency counter and display. 

Assume for a moment that the input signal is a 
square wave of frequency 1000 Hz. If we close the 
switch for exactly I second, then in that time 1000 
cycles of the input signal will have passed through 
the switch to the counter. If the counter has 4 
decades, comprising of thousands, hundreds, tens 
and units, then this will have completed a count of 
1000 and as the counter is connected to a numeral 
display, the number displayed will be 1000. 

It follows then that the frequency of any input 
signal will be indicated directly on the display, in 
cycles per second (Hz), providing that it is not 
greater than 9999Hz, which is of course the maxi- 
mum reading for 4 digits. 

The digital frequency counter! 
timer offers reliability, stability and 
read-out convenience, which can 
not be achieved using alternative 
techniques. 

Wide use is made in this design 
of integrated circuits. Their use 
considerably simplifies the design, 
construction and adjustment. In 
its present form, this instrument 
is capable of operating in excess of 
15MHz. 

JOHN THORNTON-LAWRENCE 
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Frequency 
Time o 

Should we wish to make the 
same sort of measurement at 
1MHz (1,000,000Hz) then we 
must arrange for the switch to 
be closed for exactly ImS 
(1/1000 of a second). In that time 
1000 cycles of the input signal 
will have passed through to the 
counter and the display will 
again show 1000, but this now 
represents 1000kHz, not Hz, 
(1000kHz = lMHz). 

In a practical frequency coun- 
ter, the switch is in the form of 
an electronic switch or "gate" 
and we call the time the switch 
is closed, the "gate time." 

The accuracy of the frequency 
measurement made by counting 
depends mainly on the accuracy 
of the gate time. For instance 
when counting an input signal of 
1MHz for a gate time of ImS, 
an inaccuracy of 1,"S will cause 
an error of one count, which in 
the displayed answer represents 
1kHz. (There is also a counting 
error of one least significant 
digit, and this is discussed later.) 
Below is a list of maximum frequency readings dis- 
played by a 4 decade counter for different gate times. 

Gate time Maximum Heading 
100//.S 99-99MHz 
ImS 9'999MHz 
lOmS 999-9kHz 
lOOmS 99-99kHz 
1 Second 9-999kHz or 9999 Hz. 

Display lOOO 

Input Counter 
Signal 
input Mil 

^1- 
Reset 

% O. Input Signal output 
Control output n shaper Gate 

Control osc 
Control input Period input 

u 

Clock 

lOOkHz crystal 
osc 

MO MO MO -MO 

100kHz 10kHz 1kHz 
ImS 

lOOHz 
10mS 

10Hz 
lOOmS 

1Hz 
lOOuS 

Fig. 4 : Digital frequency counter timer. 

To obtain the required order of accuracy it is 
necessary for the gate time to be derived from a 
very accurate and stable oscillator. A crystal oscil- 
lator operating at 100kHz and at normal room tem- 
perature 180C-220CJ can be expected to have a fre- 
quency stability of about 1 part in 100,000, which 
is equivalent to 0-01% and is more than adequate 
for a 4 digit read out. 

UENCY COUNTER/TIMER 
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m i wc 
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The block diagram in Fig, 4 shows how various 
gate times may be generated and connected to the 
gate. In this arrangement the crystal oscillator 
operates at 100kHz and this frequency is divided 
or counted down in stages of ten giving the fre- 
quencies and gate times shown in the diagram. As 
this section determines the exact gate time we call 
it the "clock". 

For example, with the clock switch in the 1 second 
position, the start of a 1 second square wave will 
open the gate (equivalent to closing the switch in 
Fig. 3) and the start of the next 1 second square 
wave will close the gate (equivalent to opening the 
switch), producing a 1 second gate time during which 
the input signal will pass through to the counter to 
be counted and displayed. It is assumed that prior 
to the gate opening, the counter is reading 0000; if 
this were not so then each successive reading would 
add to the previous one and defeat the object of 
the measurement. 

The Control Oscillator 
To ensure that the counter is set to zero, a control 

oscillator is used. This oscillator has several func- 
tions; first it resets the counter to 0000, then in- 
structs the gate to operate on the next clock signal 
and after the measurement has been made disables 
the gate for a few seconds, long enough to allow the 
displayed reading to be read before resetting to 0000 
and repeating the operation. The sequence of opera- 
tion is shown in Fig. 5 and will be discussed in more 
detail later. 
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Photograph showing general layout of the digital frequency counter 
timer. 

In the block diagram the input stage is shown 
connected between the input terminal and the gate. 
The purpose of this stage is firstly to shape the input 
signal to provide a square wave output suitable for 
driving the counter stages and secondly to provide 
a high input impedance. 

tamp ' Photocell i 

0- 

Lamp I Photocell 

'6 

CH 

ii 

To timer ; il 

Fall time 

il. 
Start Stop 

measurement measurement 

spncre 
fig. 5: Measurement of time between two events 

Counter and Display 
The counter and digital display for a 4 digit read- 

out consists of 4 identical counter and display units. 
Each digit has a decade counter which counts from 
0 to 9, returning to 0 on the tenth count and provid- 
ing a "carry" signal to the next higher decade. The 
counters count in binary form and the actual count 
figure is presented in binary coded decimal at 4 out- 
puts, these having a weighting of 1, 2, 4 and 8 res- 
pectively. 

The outputs are connected directly to a "decode- 
driver" which converts the binary coded decimal 
input to a decimal output. The 10 outputs are con- 
nected directly to a numerical indicator tube which 
displays the figure existing in the counter. A separate 
input connection to the counter enables it to be reset 
to zero at any time. 

Time and Period Measurement 
The basic component parts of a frequency counter 

can be rearranged very simply to provide the 
measurement of the period of one cycle of a low 
frequency signal or the time between two events. 
This is done by crossing over the clock and signal 
inputs by means of a change-over switch as shown 
in Fig. 4. 

For example, suppose that we need to measure 
the frequency of a signal of 0-5Hz by the period 
method, (0-5Hz = 2 seconds per cycle). With the 
change-over switch in the time position, the input 
signal now controls the gate and the counter counts 
the clock output. 

If the clock output is 1kHz, that is 1 pulse per 
millisecond, and the period of one cycle of the 
input signal is exactly 2 seconds, then there will 
be a total count of 2000. We can convert this read- 
ing to frequency. 

£ m I rus = 0-5000Hz 
J t 2000mS 

This means that we can now measure a low fre- 
quency with good accuracy. 

The period measurement can also be used as an 
electronic stop watch for measuring the time 
between two events. For example, to determine the 
time taken for a sphere to fall a known distance, 
a set-up as shown in Fig. 5 may he used. Many 
other applications of this feature come to mind in- 
cluding race timing, camera shutter speed measure- 
ment, etc. 
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-Ar components list 

ptiSSIlllls 47klJ R18 1SOkll 
R2 1 Mil 1 kit 

p R3 2-2kll '<20 150kli 
!i ft# : 1K12 R21 1KU 

R5 470Li R22 SAkL 
; m . 680; i RiVi I'iSiSjs 

!! pa 2-2kl.' am. 1kll 
1' R8 2-2kU R25 470kl"> 
' H 68011 82l> 1W 

R10 !on mr 32k 11 1W 
R11 2201.' R28 82kl} 1W 
R12 1 kl J »a9 82kl} 1W 

i; fv-m 10KtJ R30 82klJ 1W 
R14 10kli R31 220kl} 

I. R15 4-7kU VR1 SOkll pot. carbon, linear 
R16 1K12 VR2 50kl.' oof cafboo, lioeer. 

6 .'-i- mt 1 -Skll 

'j. ■; - 

Capacitors: 
Ct znopF S.M. 500V 
C2 0-47i(F Polyester 400V 
C3 200p F IlilBSiiSKBil 
04 0-01vF Disc cer 15V 
05 50 uF Etec 15V 
C6 ' C t 

iiillll 0-47uF Polyester 125V 
08 470pF S.M. 500V 
c-; ec-pF 
CIO SOpF S.M. SOCV 
011 Polyester 125V 
012 iiiiia Eiec iSOVforie 
013 lOOnF Elec 25V 
014 2..w t can „ tin, dk 
015 O-OI.'F Disc cer 15V 
€15 0-01 uF mmmrnrn ■' i si? 
017 0-01,i F ti- it ■ ' i» 
018 WlSiMi 
019 c-ou-r liiii'iiiiils 

iiijilijpiligg 

Integrated Circuits: 
101 SN7473N 
102 
103 amma > 
104 SN749&N 
105 
106 SM/tWN 
107 SN74!K,N 
108 SN74141N 

SN7490N 
iC-0 SN74141N 
1011 
1012 SN74141N 

SN7430N 
1014 SN74141N 
1015 Sf-itAfecN ; 

I.C. Sockets; 
Upm-auaiii-Sine-lioFf 

Trl 2N3823 
Tr2 2N3702 
Tr3 SoX'iO 3iii|tij Ivsss iiii i; i SsSf if-:? Its-;-iiis il |ji 
i 1 HoX20 

Tr5 w;- 
Tr6 SpBlii iiiiiilpiiiliiiiillilM 
Tr7 2N3704 
Tr8 2N3704 
Trg 2N3704 
TrIO >N3 )4 
Trll MJE521 MoloroiA 
D1 1S44 Trvas ii-.i-humenl-i 
D2 1S44 
D3 1S44 
D4 1S44 s::i^i^l;i3?fii;i:i3is|:SssKS;:|€:S|S:s:S::::S?|S 
D5 SS44 
D6 VR525 JCVti/g) A,E.i. (S-25V S-SW 5% 

D7 1N4007 T«ds instrument 
D8 SSI lOOp.Lv. 1A 

v ■■■ ■ ■• c-.r ' 
D9 1S2051 Texas Instruments 

V; KN13 Hivac 
XN13 

IS 
|SMilS|:|liil|lS||illl||p^^ 

Mm. wire end neon. Radiospares 

V2 
V3 
V4 
vs 
lili 
v. 

alternatively the XN3 
may be used 

Transformer: 
T1 Midget mains trans. Radiospares. 

sec. 250V 25mA and 6-3V 1 

$1 SPST miniature tos&m 
52 4 pole 11 way, built from:— 
1 - miniature 'Maka-Switch' shafting assy. 
4 - M-B wafers, 1 pole, 12 way 
2 - packets mimature f;pacers--Radmsp3rM. 
53 D?DT Ministute Toaoie 

Crystal: 
XI 100kHz STC 4044 Typs A 

Senator Crystals or Henry's Radio Ltd. 

Complete metalwork (undnlled) in plain 16 s.w.g. 

289 Edgware Rd., London W.2., at £1.40 (inc. p 4p ). 
!ii!-, -;p":.C iC cu■■ ■ 

2 l" ; ^ 1 ■ 1. ■ C.y > ■ 

Knobs with pointers. Filter, red 1j • 4Jin. Coax, 
socket, 3-3mm. insuialed sockets, wire, nuts, screws, 
etc.. 4 plastic stiok-on feet cable dear, grommete, 
capacitor clips. 

The instrument to be described operates accord- 
ing to the principles already outlined. Integrated 
circuits are used as far as is possible and these are 
of the Texas Transistor-Transistor Logic (TTL) 74 
Series, which require a +5 volt supply and are 
capable of operating at frequencies in excess of 
15MHz. 

For this type of Logic the 'High' or logic '1' level 
is a voltage of greater than +2 volts and the low 
or logic 'O' level is a voltage of less than 0*8 volts. 

The numeral display employs Hivac neon numeral 
indicator tubes which operate from a 300 volt supply 
and give a clear bright display. 

The clock crystal oscillator uses a 100kHz quartz 
crystal and this frequency and two of the divided 
frequencies are brought out to sockets for calibrat- 
ing receivers, etc. 

The complete circuit is shown in Fig. 6. 
The input stage consists of an f.e.t. source follower 

directly coupled through a transistor emitter fol- 
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Counter and display panel removed, showing the integrated circuits 
and numeral indicator tube. The position of the oscillator crystal and 
concentric trimmer can be clearly seen at the rear of the counter and 

display panels. 
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Wear v/ew of the instrument. The crystal oscillator and divider outputs 
can be seen on the rear metal panel, 

lower to a Schmitt trigger circuit, 
which drives the TTL circuits 
through a further emitter follower. 

Working backwards, the output 
from Tr5 must be sufficient to drive 
the TTL at frequencies up to about 
20 MHz. This means that the output 
voltage must swing from greater 
than +2 volts to less than +0-8 
volts at this frequency. 

An input at the base of Tr3 of 
greater than +0-8 volts causes Tr3 
to conduct, Tr4 to cut off and the 
output from Tr5 emitter to be +4 - 0 
volts, representing a logic "I". An 
input to the base of Tr3 of less than 
0-7 volts causes Tr3 to cut off, Tr4 
to conduct and the output from Tr5 
emitter to be +0-1 volts, represent- 
ing a logic '0'. 

For small input signals Trl and 
Tr2 have a gain of less than unity 
and an input of about 100 mY r.m.s. 
is sufficient to drive the Schmitt 
trigger circuit. To ensure that the 
output voltage at Tr2 emitter is at 
the correct level for switching Tr3, 
the gate of Trl is connected 
through R2 to a variable voltage 
provided by the 'LEVEL' control 
VTU. The LEVEL control is set. at 
the position which gives reliable 
operation on small input signals. It 
will also allow the point of opera- 
tion to be set to a particular level 
on a larger input signal. 

For an input signal of a few volts 
peak-to-peak, Trl and Tr2 form an 
input clipping circuit having a high 
input impedance. At this signal 
level, Trl is cut off during the nega- 
tive half cycles and Tr2 is cut off 
during the positive half cycles. This 
results in a square wave signal at 
the base of Tr3 having an ampli- 
tude which is more than sufficient 
to drive the Schmitt trigger reliably. 

Input Protection 

The input to Trl gate is pro- 
tected against excessive voltage by 
the clamping diodes D1 and D2. 
These diodes conduct at +5-6 volts 
and -5-6 volts respectively. R1 is 
included in the input circuit to limit 
the current that might be passed 
through the diodes, and C1 by- 
passes R1 for the higher frequen- 
cies. C2 is a direct voltage blocking 
capacitor which is in circuit in the 
'AC position of SI and blocks off 
any direct voltage which may be 
present on the input signal. 
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In the 'DC position of SI, C2 is shorted out and 
a direct input is available for very low frequency 
signals and for use in the timer or period mode of 
operation. 

Clock Crystal Oscillator and 
Divider 

The clock consists of a crystal oscillator running 
at 100kHz followed by five -+10 stages giving output 
frequencies and equivalent gate times as shown 
below: — 
Frequency Gate time 

10kHz 100;uS 
1kHz ImS 
100Hz lOmS 
I0Hz lOOmS 
1Hz I Second 

ter to zero and the negative going edge sets ICla 
with Q high and ^ low. This causes the output of 
IC2b to be high and the output of IC2c to be low, 
causing the clamping diode D4 to conduct. The con- 
trol oscillator multivibrator is rendered inoperative 
by the conduction of D4. 

The output condition of ICla presets IClb so that 
at the next negative going edge of the clock period 
input waveform Q of IClb will go high. This is the 
commencement of the gate period. 

—continued on page 430 

iC2d pin 3 
start pulse 

Reset ccyunlsf 

Jh 

-4 

200jiS ® 

Crystal Oscillator 
The crystal oscillator contains 

a 100kHz quartz crystal connec- 
ted in the feedback loop of a 
two-stage amplifier formed by 
Tr8 and Tr9. Simple biassing is 
provided by R16 and R18. C8 is 
connected between the base and 
collector of Tr8 to provide the 
correct gain and frequency res- 
ponse for reliable oscillation of 
the crystal. 
(N.B. A surplus 100kHz crystal 
was tried in the prototype and 
due to its lower activity it re- 
quired C8 to be reduced to 
200pF.) 

The crystal operates in series 
resonance and C9 enables a fine 
adjustment of frequency to be 
made. The output from the oscil- 
lator is coupled by CU and R22 
to the clipping stage Tr 10. The 
square wave output at TrlO col- 
lector has a suitable voltage 
swing for driving the first 
decade divider IC3. 

Each decade divider consists 
of an integrated circuit decade 
counter connected to give a divi- 
sion of ten and a square wave 
output of unity mark space 
ratio. The outputs are fed to 
S2d and to the output sockets 
as shown in the circuit diagram. 

Control Oscillator 
and Date 

The gate actually carrying the 
signal through to the counter is 
IC2a. This gate is controlled by 
the Q output of the JK flip-flop 
IClb which in turn is controlled 
by the JK flip-flop ICla and the 
control oscillator. 

The simplified sequence of 
events is shown in Fig. 7 and is 
as follows; — 

The leading edge of a positive 
pulse from IC2d resets the coun- 

Set ICla 
prime 

ICla pin $ 

IClb pin 1 ; 
input 

ictt> pin 12 gate' period 

lC2c pin 11 
control, osc clamp 

0 

© 

0 

© 

Trt gate 
input signal WVAAAAAAAAAAAAA/© 

gate s.'gnll input RJlJXnJlJTJlJlJlJTJTJlJlJlJTiTJ® 

lC2a pin 6 
signal to counter iJuUianrinruij' 

nter gale waveforms 

IC2d ptn 3 
start puise ji Mm Jl 

© 

ccctrcS ili 

H-5V 

+0-5V. 
trf 

iliiiiill I 

r 

lC2d pin! 

@ 

(K) 

r © 
Measure 

ISIIIiiiiissi 
Display 

up » asout Silsia 
Reset 

Note; Waveforms are diagrarrtatic and not scaled. 

Fig. 8 : Frequency counter control oscillator waveforms 
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A very popular piece of equipment in any 
experimenters workshop is a variable low 
voltage d.c. supply. Most transistorised equip- 

ment operates from supplies of from 3-30V and the 
unit described here was designed to give this output 
with a maximum current rating of 500mA which 
should satisfy the needs of most experimenters. An 
added advantage is that the unit is cheap to construct 
and rugged in use. Virtually any PNP transistors 
capable of withstanding 30V can be used in the unit 
and surplus transistors were found to give very 
satisfactory results. Tr4, of course, must be a power 
transistor capable of dissipating up to 10W, but no 
difficulty should be experienced if it is mounted 
properly on the aluminium chassis. 

The theoretical circuit diagram is shown in Fig. 1. 
Full wave rectification is achieved by the diodes 
D1-D4 in the form of a silicon bridge rectifier type 
BY164 giving a d.c. voltage on C1 of about 22V. 
Two zener diodes in series provide the reference 
voltage on the base of Trl. The voltage across these 
diodes remains constant at 20V over a wide range 
of current through the diodes. Consequently Trl will 
act as a constant current transistor with the potential 
developed across VR1 remaining fixed. Voltage 
control is achieved by varying the current through 
Tr4 connected in series with the load, this is done 
by VR1. Tr2 and Tr3 connected in the super-alpha 
configuration offer a high input impedance and 
prevent loading of VR1. 

The prototype was constructed on a small tag 
board with flying leads to the transformer, power 
transistor, and output circuit. Details of the mounting 
and general layout are given in Fig. 2. ■ 
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Fig. 2: A suggested component layout. 

mm 
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A rear view of the prototype. 

0-500mA 
250V: 

L>_r 
SWT 

Fig. 1 : 
The circuit of 
the power supply. 

Tr4- 
OC25 

© 
D1-D4 
BY164 18V 

Tr2 
AC128 

220 Trl Tr3 
AC128 AC128 

0° 
C1 

2500uF R3 C2 20V IOOjjF 470 
05 
11V 

R2 06 15k VR1 9.1V 50k 
■f-ve 
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THE BROADCAST BANDS 

Maltoliii Connah 

MONTHLY 

NEWS FOR 
OX LISTENERS 

THE recent bad weather has probably been the 
cause of the large number of reports received 
this month. The first report this times comes 

from Martin Ward in Portchester. Martin's equip- 
ment consists of a Mullard 5-valve domestic receiver 
and a 75-foot end-fed antenna, his log included: — 
7285 R. Warsaw, Poland with music at 1200. 
9620 R. Yugoslavia in English at 1530. 
9750 R. Pakistan, Karachi in English at 1945. 

11920 R. Kuwait with music at 2000. 
15105 WIBS, Grenada with music at 2000. 
15250 R.S.A., South Africa in English at 1800. 
17845 R. WNYW, U.S.A. at 1700. 

The next report is from Alan G. Crookes of Shef- 
field who has a Veritone CR-150 and a 200-foot 
long-wire at 20 feet, these enabled him to hear: — 

6115 R. Berlin Int. in English at 2035. 
6135 R. Free Europe in English at 2315. 
9600 R. Baghdad, Iraq in English at 2030. 

11860 R. Vilnius, Lithuania at 2335. 
15160 R. Ankara, Turkey noted in English at 2205. 
15345 R. Kuwait in English at 1800. 
21520 SBC, Switzerland from Berne at 1530. 
21535 R.S.A., South Africa at 1600. 

Stephen John Mathews of Hull has used a Bush 
4-valve domestic receiver and a 90-foot, wire in his 
loft. This simple equipment brought in many interest- 
ing stations including: — 
11672 Radio Pakistan in English at 0030. 
11730 Radio Kiev in English at 0030. 
11790 Radio Australia in English at 1710. 
11760 R. Havana, Cuba in English at 0355. 
11795 R. Nacional de Rio de Janeiro in Portuguese at 

0210. 
11805 R. Globo, Brazil in Portuguese at 0145. 
11825 R. Jornal de Comercio, Brazil at 0040. 
11914 Radio Nacional Lima, Peru at 2150. 
11935 R. Clube Paranaense, Brazil at 2025. 
15265 R. Afghanistan in English at 1810. 
15290 Damascus Radio, Syria in English at 2040. 
17765 VOA Tinang in English at 1700. 
17855 NHK, Japan in English at 1020. 

Hugh Cocks of Mayfleld used his Unica UNR-30, 
50-foot long-wire and outdoor TV aerial to compile 
an extremely long log which included; — 
6135 HCJB, Ecuador at 0845. 
6540 Pyongyang, N. Korea at 1900. 
7235 R. Australia, signing off at 1730. 
7270 R.S.A., South Africa at 2000. 
9525 R.S.A., South Africa at 2100. 
9550 R. Australia at 1700. 
9580 BBC, Ascension Island at 0715. 
9745 HCJB, Ecuador at 0930. 
9912 All India Radio at 2000. 

10040 Hanoi, N. Vietnam at 2000. 

Frequencies in kHz • Times in GMT 

11675 Radio Pakistan at 2000. 
11775 TWR, Bonaire, signing on at 0730, 
11795 WINB, U.S.A. at 2100. 
11835 Algeria in French at 1200. 
11860 BBC, Ascension Island at 0700. 
11910 ETLF, Ethiopia with news at 1930. 
11955 BBC, Malaysia at 1645. 
11960 VOA Thessaloniki, Greece at 1630. 
15018 Hanoi, N. Vietnam at 2000. 
15110 WIBS, Grenada at 2000. 
15125 R. Australia at 0700. 
15155 ELWA, Liberia in Arabic at 1615. 
15185 Lagos, Nigeria at 0700. 
15200 Lagos, Nigeria with news at 1530. 
15295 TWR, Bonaire in English at 2145. 
15325 Rwanda relay of Deutsche Welle at 0630. 

Jeffrey Malina, London N.4, has a Skyrover Mk. II 
receiver and a 110-foot long-wire which enabled him 
to hear:— 

7245 BBC, East Med. relay at 2115. 
9009 Israel, Jerusalem, English at 2115. 
9480 Radio Kiev, Ukraine in English at 1930. 
9545 BBC, Ascension Island at 2100. 
9625 Israel, Jerusalem at 2045. 

15250 R. Bucharest, Rumania at 1300. 
17775 R. Afghanistan in English at 1815. 
17875 VOA, Monrovia, Liberia in Russian at 2115. 
21535 NHK, Japan in English at 0800. 
21545 R. Accra, Ghana at 1445. 

Colin Beesley of Bristol is another reporter with a 
Unica UNR-30 receiver which he uses in conjunction 
with a 75-foot aerial to hear stations which include; — 
9725 R. Sweden in German at 1200. 
9805 R. Cairo, Egypt with news at 2340. 

11875 RAI, Italy in French at 1530. 
11930 Radio Australia at 2230. 
15160 R. Ankara, Turkey, news in English, 2300. 
21545 R. Accra, Ghana, news in English at 1630. 
25790 R.S.A., South Africa in English at 1625. 

Christopher Gibbs in Camberley has a Trio 9R- 
59DS receiver, a 20-foot long-wire and a Joystick 
antenna which enabled him to hear; — 
5035 R. Clube de Cahinda. Angola with music at 

2000. 
6025 R. Portugal with DX programme at 2100. 
6090 R. Luxembourg at 2109. 
7210 R. Norway noted at 1805. 
7220 R. Budapest, Hungary at 2132. 
9525 R. Warsaw, Poland with news at 2030. 

11755 R. Finland with news at 1815. 
11940 R. Bucharest, Rumania in French at 1900. 

Reports should arrive by the 15th of the month, and 
be addressed to the author at 5 Ranelagh Gardens, 
Cranbrook, Ilford, Essex. 
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THE AMATEUR BANDS 

David Gibson,G3JDG 
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THE short skip conditions of the last month 
seemed to suggest that two metres should 
be showing some interesting results. However, 

logs from listeners did not bear this out. The skip 
was particularly noticeable on twenty where locals 
and near Europeans were coming in at colossal signal 
strength despite many of them using verticals, in- 
cluding some ground planes, which are often des- 
cribed in the antenna textbooks as just the thing 
for cutting down the local signals and picking up 
the DX. 

Conditions have been about average for the time 
of year with most of the DX packing into 14 and 
21MHz. The lower frequency bands have not seemed 
to be too keen to part with any DX, at least, at this 
scribe's QTH. Ten metres has been up and down 
with the "down" being the more dominant of the 
two. Trouble is with ten, the moment you switch 
to another band the 28MHz sector can quite easily 
jump to life and permit the keen listener to log five 
continents in about the same number of minutes. 

Topband has been lively as far as G stations are 
concerned with the usual crop of mobiles (including 
G3JDG) putting up quite a bit of r.f. Apart from 
the odd OK this band appears to have become a 
G-band unless someone has been hearing things I 
haven't? 

John Moore (Leicester) says that his c.w, is quite 
good and claims that not only does he now find c.w. 
DXing as easy as phone, but he has the extra pleasure 
of knowing that fewer listeners are hearing his best 
c.w. DX stations. Just goes to show what can be done 
with a bit of persistence and determination. John 
bagged a couple of OK's on Topband and even 
managed to log s.s.b. squeaks from; MP4MBC, 
UF6FAX (c.w.) ZC4MU, ZS4RO, ZS6AYW, 5H3LV, 
9J2RA, 9J2TF on ten metres. 

"There's no 'H' in Witney," says Stefan Kaye 
(Witney with no 'H'). A peep at 80 metres with an 
AR88D and a 250ft. long wire at ground level 
revealed: CT1UEG, EA4ITU, EP2BQ, PY1AJ, 
VE1AGH, ZL4JF/A, ZL3LE, ZS1MH, all s.s.b. 

T. Wright (High Wycombe) seems to bear out my 
remarks about 160 by saying that there have been 
"hoards of G stations about this month". Tim's log 
for 14MHz received on an R107 and 120ft. end fed 
includes: JA3EP, JX8IL and KP4GM plus a long list 
of EU stations. Looks like the short skip was quite 
prominent for best part of the month. 

D. Palmer (Bishopbriggs) observes that I do not 
appear to receive many logs for forty metres. 
Receiver is a modified 19 set with a 7MHz dipole and 
a.t.u. which raised thirteen PY stations plus: CX1AA, 
CX1BBR, JW7UH, JW9QH, K1GZL, LU8AJG, VP2AA, 
ZB2A, 4Z4DX. 

M. Bradford (Edmonton, N.9.) says that the l.f. 
hands have failed to produce anything interesting 
and that ten metres has been disappointing. This was 
not the case with 14MHz which obliged with s.s.b. 
from: CN8MC, CT2BB, EABDJ, K4RON, KG4AL, 
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KG4EQ, LXJ4ECO, PY4AEB, VK2NN, VK5AZ, 
VP2BGL, W3UBM/MM, 4X4AE, 4Z4JW, 9K2YG. A 
listen on 21MHz produced: CE4ME, EA8GZ, JA4JBP, 
JA7EA, KZ5AA, LU2ECS, VS9MB, VS9MT, 9Q50A. 

Les took his homebrew v.h.f. Rx and it didn't 
work (hard luck Les), this is only part of the story. 
Three conspirators pooled their gear to form a com- 
bined assault on the amateur bands. The results on 
20 were; FG7TD, HK1CDK, IIK3AUE, HR1SO, 
HR5JDC, MP4BIN, TI2AAC, UL7NW, VE1AVM, 
VE2DVV, VE3DLC, VK3BM, W5DRW, XE1WA, 
YV5BPG, and on 15 metres: CR6GA, W2AMM, 
W9IYY, YV1AVU, 4X4AE, 4Z4HF; Will the real 
D. Lawley, A. Wade and L. Allen please stand up? 
Incidentally, D. Lawley also sent in an individual 
log which included 27 VK stations received on his 
CR70A and 64ft. end fed at about 18ft. 

S. Lamprey (Cardiff) has a 9R59DE which has had 
a few unspecified mods done to it. The aerial is 30ft. 
of wire with a Joystick on the end. Signals received 
from: EP2SW, HV3SJ, JW5NM, JW7UIL JY1, 
M1ACH, MP4BJG, 01)511. ST2SA, DJ5DH/TA, 
TU2AZ, 5Z4MI, 7Z20M, 7Z3AB, 9K2AM, 9M2CP, 
9Q5IA. No mode mentioned. 

DX letter this month comes from Tony Curtis 
(Canberra, Australia). Tony is 17 and has been an 
s.w.l. for about four months. His s.s.b. log, using 
domestic receiver (Circa 1950), is fitted with a home- 
brew b.f.o. which has a bad attack of the drifts. 
However, the log for 20 metres reads: G6IA, G7LB, 
JAIEPJ, VK1EP, VK2ACD, VK3AJP, YK4AZ, 
VK5EB, VK6RU, VK8JS, VK9XI, countless W 
stations, ZL1ALW, ZL20N, ZL3FM. 

Happiness is JR-500S-shaped to J. Iredale (Llan- 
dudno). His pet is fed regularly with a dipole or 
132ft. end fed (nothing like a varied diet) and in 
return for this loving care produced 20 metre evi- 
dence of; CT2AK, CT2BB, DU1DBT, JA3AAW, 
JA6AV, JA9YBA, JW5NM, K2LQQ/TF, KV4AM, 
KZ5JF, LU1FKF, LU8DFB, OX3BD, PY2CSV, 
PY3BXW, PY7YS, TI2JO, TI2WA, TG9LM, WA1NGK 
/TF, W6REH, ZB2A, ZL1PY, ZL2ABY, 4Z4HF. 

A new CR70A at the Coulsdon QTH of J. Iggle- 
den is fed from a 215ft. network of wire (knit 
yourself an antenna kit?). Since installation it has 
produced 21MHz s.s.b. from: EA7DJ, JA8NJO, 
K5HYB, K6HTM, PY2ERS, TR2AA, W6ATW/M, 
W6TUQ, ZM6UP, 4X4AE. 

Busy month for keen types. August 7-8, WAE 
c.w.; 8, Woburn mobile rally; 9, 2 metre s.s.b. con- 
test; 15, 70MHz c.w. contest; 15, Derby mobile rally; 
15, Torbay mobile rally; 22, Swindon mobile rally; 
28-29, All Asia c.w. contest; 29, Stratford-upon-Avon 
mobile rally. September 4-5, v.h.f. n.f.d.; September 
4-5, Region 1IARU v.h.f./u.h.f. contest. 

Logs, in alphabetical order please, to arrive 
by the 15th of the month to: 

12, Cross Way, Harpenden, Herts. 
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THE more we get embroiled in 
that fringe area of wireless 
—what is now known as the 

hi-fi world—the less scrupulous 
salesmen seem to be. Trade Des- 
criptions Act notwithstanding, 
some purveyors of audio equip- 
ment beg a great many questions 
when they prepare their sales 
brochures. 

We are familiar with the'what's 
a Watt?' argument, aware that 
output power can depend on all 
sorts of different measuring con- 
ditions, from the way you supply 
your amplifier voltage to the way 
you cock your head. By judicious 
juggling, one can make a humble 
ten-watter sound—on paper—like 
one of those monstrosities that 
pump P.A. around the local dis- 
cotheque. 

What we are not always ready, 
or able, to dispute, even if willing, 
is the more subtle business of dis- 
tortion percentage, signal-to-noise 
ratio and overload. Even where 
these are stated, the trusting soul 
can be caught out. 

Just lately, our illustrious con- 
tributor, Gordon J. King, has 
been insisting on applying more 
stringent tests. He would like 
makers to quote a true 'power 
bandwidth' and he requires more 
comprehensive distortion limits 
than a manufacturer is usually 
prepared to give. And what 

Don't Jump on me, Joe 

Gordon wants, Gordon usually 
gets. 

One of the things he wants is 
a statement of the output power 
over the rated frequency range of 
the equipment relative to the test 
frequency setting. The frequency 
limits where output falls by half 
then become the 'power band- 
width,' much more revealing than 
a single figure at a single fre- 
quency. 

Moreover, he demands rms 
watts—none of your cheap and 
nasty Music Power for him. No 
use the amplifier designer argu- 
ing that real-life conditions do not 
encompass sinewave signals at 
full whack. Gordon and others 
argue that unless the rms test can 
be applied—continuous sinewave 
power — meaningful measure- 
ments cannot be taken and true 
comparisons can never be made. 

Distortion is another matter for 
argument. A lovely low percent- 
age at full power at 1 kHz may 
make a Class B amplifier seem 
impressive. Check it again at 'nor- 
mal' listening level, and see what 
you have got. 

Then do a 'distortion band- 
width' test the way you did the 
power bandwidth test, i.e., over 
the specified frequency range. Oh 
boy! You should see the curves 
obtained from some quite well- 
regarded amplifiers when we 
make them suffer that indignity. 

Some of the high-falutin' chat- 
ter that is going on about low- 
noise tape recording and the 
superiority of cassettes con- 
veniently overlooks the fact that 
the distortion figure for a run-of- 
the-mill machine may be a couple 
of per cent—against the 0 • 1 % we 
nowadays expect from a good 
amplifier and the 0-5% we 
usually get from a mid-price ver- 
sion. All right then—don't jump on 
me, Joe. I know that you cannot 
compute percentages like that. 

But Henry would also like 
to see a regular set of standards 
applied. Even now, there is a com- 
mittee advising another sub-com- 
mittee, who are passing on their 
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Odd 

Audio 

-again 

Driving our amplifiers by steam 

findings to the British Standards 
Institution, who may—eventually 
—stir their sluggish feet and 
complete BSS 3860; 1968 and 
1568 and Part 1 1970. 

Mind you, there is some very 
odd audio around. Take the Bose 
system. At 250-quid for a couple 
of speakers and an equaliser— 
you take it. Henry sticks his neck 
out in merely mentioning it for 
Dr. Aram Bose is currently sueing 
the American Consumer Associa- 
tion for more than they have got 
because they said his speakers 
needed tons of power to drive 
them and were not very effective 
when you did! 

There is a review of the Bose 
901 in the July 1971 issue of Hi-Fi 
News, where Ralph West keeps 
on about the 'smoothness' of the 
sound. He theorises about violins 
and Rolls-Royces being Tun-in' 
and the good sound of paper-cone 
speakers because the bugs are 
worn away. 

Then the Editor chips in with a 
dry footnote to the effect that the 
original 4 inch drive units (Bose 
has nine of these per speaker) 
were taken from a Fisher FM 
table radio. You see? Odd audio 
or not, we come back to wireless 
in the end. Just think, if Benjamin 
Franklin hadn't earthed his key, 
we would have been driving our 
.implitiers by steam. 
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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. 

ELECTRONICS has brought about the intro- 
duction of excellent, inexpensive electronic 
flash guns. They are so cheap in fact that there 

is little demand for circuits to build one's own 
(though this is perfectly possible) but a number of 
ancillaries can be made for use with a flash gun. 

One of the disadvantages with flash pictures is that 
the subjects often look harsh as narrow bands of 
dark shadow usually outline one edge of the subject. 
This, of course, is due to the flash point not being 
at exactly the point of the lens on the camera. 

Bounce flash overcomes this but has the serious 
drawback that it is extremely difficult to calculate 
the exposure. 

Another solution is to use two flash guns, one 
conventionally but a second one pointing from a very 
different angle whose job it is to soften the hard 
shadows and we can call this one a "slave flash". 
It would be possible to arrange some form of direct 
switching to trigger both from the shutter contacts 
but the one described here is completely unconnected 
electrically and is thus far more versatile. 

The light from the master flash is arranged to 
trigger our little circuit, which in turn makes the 
contacts for the slave flash. 

The reduction of components prices in recent years 
has made it possible for us to use some components 
that would not have been possible before in our 
series as the total cost would have exceeded the £1 
limit. In this circuit we are using two such com- 
ponents: a light dependent resistor (LDR) and 
a thyristor or silicon controlled rectifier (SCR). 

Light dependent resistors are exactly what their 
name implies. In bright light—such as produced by 
a flash gun—their resisitance is very low. The actual 
value varies considerably with the actual specimen 
but ranges between 100 and 200n. On the other hand 
in complete darkness a good sample will have a 
resistance of several megohms and even poorer ones 
at least lOkfl. 

This LDR is connected between the positive line 
and the base of Trl. In the ordinary way, even in 
complete darkness, this would be sufficient to bias 
the transistor into conduction, but VR1 is connected 
between the base and the emitter, forming a poten- 
tial divider. 

Being a silicon transistor, Trl will be off (i.e. no 
current will flow from emitter to collector) until 
the base is at about 0-6V above that of the eipitter. 
It will thus be seen that, by correct setting of VR1, 
Trl can be arranged to be off in ambient light but 
as soon as extra light falls on the LDR, the potential 
at the base rises and the transistor is switched on. 

The SCR in the collector circuit of Trl operates 
in much the same way as a relay. In normal condi- 
tions there is a very high resistance, between anode 

No. 29 

SLAVE FLASH TRIGGER 

5W1 
Fiash 
plug 

LDR SCR . 
CRSl/05 c 

PP3 9V 
Trl 

BC169C 

SCR 

Fig. 1: The circuit of the slave fiash trigger with the semiconductor 
connections shown on the right. 

★ components list 

Tr1 BC169C 11pt 
SCR CRS1/05 Thyristor, 50V, 1A 25p* 
LDR Light dependant resistor 43pt 
VR1 220D linear potentiomete1- 12pt 
SW1 On-off toggle switch ym 

984 P 
t Electrovalue Ltd. 
* G. W. Smith Ltd. or A. Marshall and Son. 
$ J. Bull (Electrical) Ltd. 
Prices are those advertised in Practical Wireless 
July 1971 and may have changed. No allowance is 
made for minimum order costs or for postage and 
packing and these should be checked carefully before 
ordering. 

and cathode but when triggered with a pulse at the 
gate, the resistance falls to practically nothing. In 
this circuit, for convenience, the gate is constantly 
at supply potential and it is arranged for the cathode 
to be made more negative, but it comes to the same 
thing as pulsing the gate. 

If the electronic flash switch contacts are connected 
across the SCR, these will thus be shorted out when 
the light level on the LDR reaches a certain level. 
This operation takes place at electronic speeds and 
although there will he a delay between the main 
flash and the slave flash, it can be measured as a 
few millionths of a second. 

Flash guns are usually fitted with 3mm coax plugs 
and the corresponding sockets can be obtained from 
most photographic shops, though the cost of this 
item takes us outside our £1 limit. 

Note that the flash contacts must be connected 
the right way round, positive to anode, negative to 
cathode, and the potentials at the flash gun's plug 
should be checked. 

As far as the camera aperture is concerned, this 
will depend on the film used and the direction in 
which the slave flash is pointed. Black and white 
film is not so critical as colour as far as exposure 
is concerned and no adjustment is necessary. ■ 
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AUDIO OSCILLAIOR i B.WILLMOTT A.I.RR.E. 

MANY constructors will have in their spares 
box a selection of I -4V filament battery 
valves taken from discarded "All Dry 

Portable" receivers. It occurred to the author that, 
when only intermittent operation over short periods 
is required, battery type valves of the B7G based 
miniature range form an excellent basis for the 
construction of simple test equipment. The one which 
forms the subject of this article was a wide range 
variable frequency audio oscillator, an extremely 
useful piece of equipment for testing audio amplifiers 
or the audio section of radio receivers. The majority 
of the old type battery portable receivers used a 
standard line up of four "DK" type valves, typically 
DK96, DF96, DAF96 and DL96. The requirements of 
the instrument described here are for two general 
purpose triode valves, and it was found that using 
the DF96 and DAF96 (or the older 1T4 and 1S5) 
connected as triodes, gave very satisfactory results. 

The completed instrument will give a generous 
output (somewhere in the range of 2V peak) over a 
wide range of frequencies, from approximately 40Hz 
to 20kHz, the latter of course beyond the range of 
human hearing, but desirable wlien testing audio 
equipment The coverage is given in three switched 
ranges (a fourth position of the range switch is the 
"Off"' position), each of which slightly overlaps its 
predecessor. The waveform produced is good, and if 
an oscilloscope is available, the response of the 
amplifier under test can be accurately displayed and 
and tendency to distortion at certain frequencies 
becomes readily apparent. 

Circuit Description 
The circuit composes two triode connected valves, 

linked together by conventional RC coupling by the 
components .R3, C7 and R4. The output from the 
anode of V2 is applied in the form of negative 

Fig. 1: The complete circuit of the variable 
frequency audio oscillator. 

feedback via the capacitor C9, and the potential 
divider network provided by VR2 and VR3 to the 
cathode (filament) of VI. Simultaneously, positive 
feedback is applied to the grid of VI through the 
potential divider network comprising Cl, C2 or C3 
(as selected by the section "A" of the range switch) 
and VRla, together with C4. C5 or C6 (selected by 
section "B" of the range switch) and VRlb. 

Provided that the amount of positive feedback at 
the grid of VI exceeds that of the negative feedback 
applied to its cathode, oscillation will take place and 
be maintained, the frequency depending on the 
setting of the range switch and the ganged potentio- 
meter VRI. Both VR2 and VR3 are adjustable, and 
the circuit can be so "balanced" that steady a.f. 
oscillation is maintained throughout the range The 
values specified for Cl to C6 are such that each 
"'sweep of VRI provides the desired range of audio 
frequencies. It is important that VRI is a dual 
ganged potentiometer of the linear type, otherwise 
a steady increase in frequency as the control is 
rotated clockwise will not be obtained. The third 
"pole" ("C") of the range switch is utilised to 
provide on/off switching, in the maximum anti- 
clockwise position, the LT supply to the valve 
filaments is broken, and hence the instrument is "off", 
as no HT current can flow unless the valve filaments 
are heated by the passage of the LT supply through 
them. 

The audio output of the intrument is picked off 
from the anode of V2 via C8, and taken to the 
coaxial output socket. In order to minimise the 
effect of connecting external apparatus of widely 
varying output impedance, a 27kn resistor is con- 
nected permanently across the output socket (R6). 

—continued overleaf 
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Testing the Instrument 
Connect the output of the instrument to the input 

sockets of any available audio amplifier (valve or 
transistor) known to be in good working order, or 
to the pick-up sockets of a radio receiver. Set the 
fine frequency control to the mid-point of its range, 
and also set VR2 and VR3 to approximately midway 
setting. Switch on the amplifier (or radio receiver) 
and in the case of valve equipment, allow time to 
warm up. The volume control should be set approxi- 
mately at the level required for normal radio (or 
record) reproduction. Now, having first made sure 
that the HT and LT batteries have been connected, 
turn the range switch to position 3, i.e., the middle 
range of frequencies. A note of approximately 400Hz 
should be heard in the loudspeaker. Adjust VR2 for 
maximum output, then reduce the setting of VR3 
(by turning it anticlockwise) until oscillation ceases. 
Now re-advance VR3 until the oscillation just re- 
commences. Next vary the setting of the fine 
frequency control VR1 and ensure that oscillation is 
maintained at all settings. VR3 should be set at the 
"minimum" consistent with maintained oscillation. 
Now set the switch to Range 1 (lowest), and finally 
to Range 3 (highest) frequency settings, and make 
sure that all positions of VR1 oscillation is main- 
tained. Adjust VR3, and VR2 if necessary, to ensure 
that this is the case. The instrument is now completed 
and ready for use. B 

TOPIC OF THE MONTH 
"Electronic Vandals" continued from page 383. 
why not join the society and take part in properly 
conducted explorations! 

How does all this square up with the publication 
last month of the P.W. Treasure Tracer? In the first 
place let it be said that your editor is not only profes- 
sionally involved in the making and using of electronic 
devices but is also an active archaeologist, a foot in 
both camps as it were. Basically it is felt that there is 
no reason why people should not enjoy innocent 
amusement with metal locators. It is generally 
thought that some site looters are unaware of the 
irreparable damage they can do so quickly, but a little 
thought will show that the robbing of archaeologica! 
sites is as indefensible as looting the showcases in a 
local museum. These sites are not only part of our 
heritage but also of future generations. So, don't 
get carried away with ideas of a vast fortune just 
waiting to be dug up—try the pools for that! And don't 
go tramping about on farmland without having first 
obtained permission from the owner, 

W. N. STEVENS—Editor. 

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. 

HARMONIC SIX—continued from page 398 
of the cores should be needed. 

Once the i.f. amplifier is aligned it should not be 
touched further as it is pointless to alter these cores 
again while aligning the mixer stage. 

MIXER ALIGNMENT 
All the cores are adjusted so that about 'sin. of 

brass rod projects. Screw TC2 about half down. Switch 
to the lower frequency range and tune in a signal 
with VC1/2 nearly fully open. Peak up the signal 
by rotating VC3. If VC3 is nearly fully open, screw 
down TC2 a little. With a signal peaked with VC3, 
tune towards the l.f. end of the band. When signals 
are tuned in, adjust the core of L2 for best volume. 
Continue until VC1/2 is nearly fully closed. If much 
adjustment of L2 core is needed, repeat from the h.f. 
end of the band. The purpose is to adjust TC2 so that 
signals peak with VC3 near the h.f. end of the band, 
with VC3 about half closed, then to set the core of 
L2 so that the minimum re-adjustment of VC3 is 
necessary, while tuning to the l.f. end of the band. 

When this is done, switch to the h.f. range and 
repeat, adjusting the core of LI near the l.f. end of 
this range. 

If necessary, actual band coverage can be altered 
by moving the core of L3 near the l.f. end of the 
bands, and adjusting the trimmer TC2 near the h.f. 
ends of the bands. After any such change to cover- 
age, adjust LI and L2 to match, as mentioned. 

AERIALS 
For a short rod or wire aerial, TCI can be about 

half closed but for a longer aerial it should be 
unscrewed somewhat. 

The aerial in use will influence the setting of 
VC3, Provided VC3 can be peaked for best results, at 
any frequency, and is not fully open or fully closed, 
there is no loss of efficiency due to wrong alignment. 
However, when alignment is correct, little or no 
adjustment of VC3 will be wanted while tuning, 
except perhaps to peak up very weak signals. 

NOTES 
Resistors R4 and R5 are to prevent squegging and 

violent oscillation near the h.f. end of the oscillator 
range. With the coils and values shown, good results 
should be obtained without experiment. 

In some cases a change in one or both values will 
be more suitable for the actual transistor fitted for 
Trl. It may be found that R5 can be omitted, Trl 
emitter being wired directly to pin 5. With some 
transistors, R4 could also be omitted, or could be 
of lower value. R4 and R5 should be of the lowest 
values which do not result in numerous whistles and 
oscillation accompanying all signals tuned in near 
the higher frequency ends of the wavebands. 

A 3-ohm speaker is suitable and should be in a 
cabinet, or fixed to a baffle board. A headset with 
headband is more convenient than a miniature or 
single earpiece for this type of reception. Medium 
or low impedance phones will generally be satis- 
factory. 

The tuning dial may consist of a numbered dial, 
or two scales can be drawn on thin card, and marked 
with frequencies. The card can extend over the 
whole panel, and may be covered with thin trans- 
parent material. I 
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a new 4-way method of mastering 

by doing and seeing . 
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complete range of present- 
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4 P CARRY OUT OVER 40 EXPERIMENTS ON BASIC ELECTRONIC 
CIRCUITS AND SEE HOW THEY WORK 

• VALVE EXPERIMENTS 
• TRANSISTOR EXPERIMENTS 
• AMPLIFIERS 
• OSCILLATORS 
• SIGNAL TRACER 

• PHOTO ELECTRIC CIRCUIT 
• COMPUTER CIRCUIT 
• BASIC RADIO RECEIVER 
• ELECTRONIC SWITCH 
• SIMPLE TRANSMITTER 

INCLUDING . . . 
• A.C. EXPERIMENTS 
• D.C. EXPERIMENTS 
• SIMPLE COUNTER 
• TIME DELAY CIRCUIT 
• SERVICING PROCEDURES 

This new style course will enable anyone to really understand electronics by a modern, practical and visual method  
no maths, and a minimum of theory—no previous knowledge required. It will also enable anyone to understand how 
to test, service and maintain all types of Electronic equipment. Radio and TV receivers, etc. 

POST NOW 
for | 

BROCHURE i 
® or write if you prefer not to out page ® 
L Ml Ml Ml 

FREE 

To: BRITISH NATIONAL RADIO SCHOOL, READING. BERKS. Please 
send your free Brochure, without obligation, to: we do not employ represenfaf/Ves ^ 
NAME         BLOCK CAPS | 
ADDRESS        m-     .....PLEASE PW9 ! 

419 



NOVEL DOOR ALARM DAVID CROSS 

AS the author's doorbell needed replacing, it 
was decided that an electronic replacement 
would be a good idea. It would be simple, 

but rather dull, to replace this by a simple audio 
oscillator feeding an amplifier and for this reason 
a two-tone version was designed, that is one that 
would provide two notes in rapid succession. Readily 
available components were used in the construction 
and on the prototype many of the components were 
found on discarded computer board panels. 

The sound produced by this circuit has many uses 
other than for a door alarm and works equally well 
as a burglar alarm. This is especially useful as the 
sound produced can be made to sound almost exactly 
like that of a police siren—enough to worry any 
potential burglar! 

When Trl is switched on, diode D1 conducts, this 
provides an additional conducting path for C2, thus 
shortening the time taken for the capacitor to dis- 
charge and trigger Tr2, which does exactly the same 
for C3 in the next half cycle. As it can be seen, if 
the resistance is high in VR2, VR3, the frequency 
is hardly altered, but as the resistance is decreased, 
C2, C3 alternately discharge through it, shortening 
their discharge times and therefore the frequency. 
The two pots used were actually salvaged from ex- 
equipment computer circuit boards, as were the 
transistors and some of the resistors. 

The output from this multivibrator is picked up 
from the collector of Trl and is fed via C1 to the 
volume control of the amplifier. 

The amplifier used by the author was taken from 

Rl 3-3k R2 270k R3 270k 
R4 R6 < < R7 

12k § C4 >12k f 25uF 
RS 680 C2 3-3k Relay 

COii 
VR4 
Ik 0-02JJF 

A.F module 

Output Input vRI 9V I 
C3 0-02.UF C5 25uF O-lpF 

us ea D1 0A81 D2 
OA81 Trl 

BC108 
Tr2 

BC108 
Tr3 BC108 Tr4 

BC108 

VR2 VR3 S2 50k 50k 

Fig. 1: The circuit of the two tone door alarm. 

THE CIRCUIT 
The circuit comprises three main parts; two multi- 

vibrators and an audio amplifier. One of the multi- 
vibrators controls the rate of switching of the two 
notes, Tr3 and Tr4 provide this function and C4 and 
C5 control the rate of change. Tr4 has a reed switch- 
ing coil in the collector circuit and a Ikfl preset 
potentiometer is wired across this. VR4 controls the 
division between the two notes; it can be set for equal 
division or for any other spacing. 

The second multivibrator is designed to operate 
at audio frequencies, the actual notes generated 
depend on the settings of VR2 and VR3. 

an old battery tape recorder but any of the com- 
mercial amplifiers are suitable such as the Eagle 
EG 2004 250mW model. Many simple audio amplifier 
circuits have been published in Practical Wireless 
and these are also suitable. 

Construction is a matter of personal choice but all 
the components can be mounted on plain Veroboard, 
the main wiring being provided using Cir-Kit strip. 
The existing bell wiring can be used and the bell 
push is represented by S2. 

Once completed VR2 and VR3 can be adjusted 
for a pleasant couple of notes and VR4 adjusted for 
the balance between them. * H 

420 



THr 

i 

edium 

CHARLES MOLLOY 

ave Column 

THE new station at Kinshasa in the Congo has 
been widely heard in the U.K. with African 
style music and announcements in French. 

Listen before 0300hrs GMT while the channel is clear 
of QRM. On weekdays Deutschlandsender is off the 
air from 0130 to 0300hrs but on Sunday there is 
only a 15 minute break from 0245hrs. The north/ 
south path is usually good during the summer. Gerry 
Wood from a QTH near Cape Town reports regular 
reception of the more powerful Europeans using a 
modified car radio. 

Medium Wave stations in Newfoundland are 
often conspicuous in summer from 0200hrs GMT 
until sunrise. The strongest signal is from CBN 
640kHz in St. John's which is the outlet of the 
Canadian Broadcasting Corporation. Satellites 
CBNA 610kHz in St. Anthony and CBNM 740kHz 
in Marystown usually carry the same programme 
which is announced as the CBC Radio Network. 
VOCM 590kHz in St. John's is the key station of a 
commercial network which is also represented by 
CKCM 620kHz in Grand Falls and CHCM 560kHz 
in Marystown. All three carry the same programme 
and have a common identification. CJOX 710kHz in 
Grand Bank and CJCN 680kHz Grand Falls relay 
the CJON Radio Service which has its chief station 
CJON 930kHz in St John's. Newfoundlanders are 
logged regularly in this country and are often noted 

before sunrise as a cluster at the bottom of the band. 
Broadcasting Stations of the World Part 2 is pub- 

lished at intervals of approximately 18 months by 
the Foreign Broadcasting Information Service of the 
United States Government. All known broadcasting 
stations in the long, medium and shortwave bands 
in the range 150kHz to 26MHz, in order of frequency, 
with some data on location, power and station iden- 
tification, are listed except for MW stations in the 
U.S.A. The latest edition of the FBIS list, correct 
to January 1971, is now available. It can be obtained 
from the Superintendent of Documents, Government 
Printing Office, Washington DC20402, U.S.A., by 
quoting catalogue number PX EX 7.9.971 part 2, 
and sending a money order for $2 in U.S. currency'. 

Leslie Smith of Witham, Essex, R. T. Johnston of 
Christchurch, Hants, and Frank Jeniker of Spur 
Tree Jamaica have written asking for information 
on MW loops. Anyone who would like to see an 
illustration of a loop should write to Radio Neder- 
land and ask for the Frame Aerial Data Sheet. It 
can be obtained free of charge from Postbus 222, 
Hilversum, Holland. 

Arthur Cushen of Invercargill, New Zealand, has 
recently verified his 2000th medium wave station. 
He sends the following details which will surprise 
many DXers. His QSLs are from stations in 132 
different countries and 114 of them are from 
Europe and include every country. Arthur, who is 
blind, was awarded the MBE for his services to 
broadcasting. DXers, including the writer, who met 
him during his visit to this country in 1969 will be 
happy to congratulate him on his latest achievement. 
All reports and information concerning Medium 
Wave DXing may be sent to me at the following 
address: 

Practical Wireless Editorial Department, IPG 
Magazines Ltd., Fleetway House, Farringdon Street, 
London, EC4A 4AD. 

Charles MoIIoy 

WHAT A BIIMD! 

Well, it is a bit of a bind if your issues of P.W. get all 
dog-eared and grubby just because you have not lashed 
out 85p for a special Practical Wireless binder! 

Binders are sent post free and when ordering, please 
state the volume number required (if at all) and send 
your order to; Binding Department, Practical Wireless, 
Carlton House, 66-69 Great Queen Street, London, 
WC2B5DD 
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ALTHOUGH integrated circuits have largely 
taken over in the field of miniature elec- 
tronics, it is still possible to construct a 

miniature audio amplifier which is economically 
competitive with an i.e. and which will give far 
more satisfaction to build. 

The amplifier which is the subject of this article 
measures approximately 2x1x1 inches, and will 
deliver about 250mW to a 251! impedance loud- 
speaker. Its most obvious use is in the role of the 
audio stages of a small transistor radio, but it may 
be used for many other purposes. 
It is possible to buy all the com- 
ponents (excluding the various 
miscellaneous items) for under £1. 

THE CIRCUIT 
The circuit is given in Fig. 1. 

Four transistors are used, and these 
are all silicon types. Trl is an NPN, 
low noise type, which is used as the 
input stage. The input signal is 
coupled to the base of this tran- 
sistor by Cl, after having first 
passed the volume control. It is 
biased by the potential divider 
formed by R1 and R2, R3 being the 
load resistor. 

C2 is a frequency correcting capacitor which is 
used to give negative feedback at high frequencies, 
where it has a lower reactance, and thus attenuating 
the higher frequencies. 

Tr2 is a PNP type, and is used as the driver 
transistor. Biasing is performed by R4 and R5. As R5 
is connected to the junction of the emitters of the 
two output transistors, as the voltage at this junction 
goes positive and negative with the input signal, the 
biasing of Tr2 will alter, and thus negative feedback 
is applied. R6 and R7 allow a small current to flow 
through the output transistors under quiescent condi- 
tions. This prevents crossover distortion which would 
otherwise occur as the input pulses change from one 
polarity to another. R6 and R7 also form the load 
for the driver stage. 

OUTPUT STAGE OPERATION 
A complementary output pair are used, the BC159 

being a PNP transistor, and the BC147 being the 
NPN type. These transistors are used as emitter 

R3 220k 1'5k 
C3 

5000p C 2 
-01- 

I Trl BC149 
VR1 5k log 

followers and so have a very low output impedance, 
and thus require no output transformer. The bases 
of these transistors are directly coupled to the driver 
transistor. 

When a negative pulse is applied at the bases, the 
NPN transistor will shut off, and the PNP one will 
amplify, and its resistance will fall accordingly. This 
will cause the voltage at the junction of the two 
emitters to swing down to a very low level. 

If a positive pulse is applied to the transistors, 
the PNP one will shut off, and the resistance of the 

+9V 
Tr3 BC147 

® r® 

39k 
R6 w-Wv- 220 
R7^ 560< 

C 5 

too 

Tr4 BC159 
a 

LS 
25*1 

270 Fig. 1: The circuit of the Mini Amplifier. Note that Tr3 and 
Tr4 should preferably be matched transistors. 

★ components list 
—   —  j—  i._ 

Resistors 
R1 220kn R5 39kiJ 
R2 22ka m 2200 j 
R3 1 -Ski' r'. 5601! i 
R4 ma m ' 2701! 
VRl 5kl2 log. pot. with switch 

Capacitors 
Cl 10,uF6V C4 lOO/rF 10V 
C2 10/<F6V C5 100/iF 10V 
C3 SOOOpF lilliiiiaiissii 

Semiconductors ! 
Trl BC149 Tr3 BC147 ! 
Tr2 BC158 Tr4 BC159 i 

Miscellaneous 

15-30!.' Impedance loudspeaker. 
9V battery with battery clips. 

—continued on page 42S 
422 



STEPHENS 

ELECTRONICS, 
P.O. BOX 26, 
AYLESBURY, BUCKS. 

SEND S.A.E. FOR LISTS 
GUARANTEE 

Satisfaction or money 
refunded. 

NOW INTRODUCE COMPONENTS 

TELEVISiONS 
ELIZABETHAN TWI2LZ 

PORTABLE TV 
12 in. screen model complete with loop aerial 
system. Operates on 230/240V. AC or 12v. DC 
battery or •12v. DC car battery. All transistor 
covering UHF BBC1, BBC2 and ITA Channels 
21-70. Size 15 in. x 12| in. x 12 in. Weight 
161 lbs. List Price £75. OUR PRICE ONLY £52-97. Carr. £1. 
Also the 14 in. Elizabethan Television Model 
No. F.14 (L2). OUR PRICE £56 50. Carr. £1. 

MULTIMETERS AND 
OSCILLOSCOPES 

TWO NEW OSCILLOSCOPES 
FROM RUSSIA 

CI-5 SINGLE BEAM 
OSCILLOSCOPE 

10 nic/s passhand, triggered sweep from 1 nsec. 
to 3 millisec. Free running time hase from 
20 c/s to 200 kc/s. Built-in time marker and 
amplitude calibrator, 3-in. cathode ray tube 
with telescopic viewing hood. £39-00 

CI-16 DOUBLE BEAM 
OSCILLOSCOPE 

5 mc/s passband. Separate Y1 and Y2 ampli- 
fiers, rectangular 5 in. x 4 in. cathode ray tube. 
Calibrated triggered sweep from 0*2 p.sec. to 
100 milli-sec. per cm. Free running time base 50 c/s to 1 mc/s. Built-in time base calibration and amplitude calibrator. £87 50 
Full details on request. Full servicing facilities 
and spares available. 

TWO N EW AC/DC M ULTIM ETERS 
FROM RUSSIA 

TYPE 4313—High sensitivity for general 
electronic and TV-radio repair applications. Sensitivity: 20,000 o.p.v. DC and 2,000 o.p.v. AC. 
DC ranges: 75iny-l-5-3-7-5-15-30-60-l50-300- 

600V. 60-120-600fxA-3-15-60-300mA-l -5 Amp. 
AC ranges: 1-5-3-7-o-lS-aO-eO-lSO-SOO-eOOV. 

600 p. A-3-15-60-300m A-1 -5 A. 
Resistance: 0-5-5-50-500k o. 
Capacity and Transmission level scales. 
Accuracy: 1-5% DC; 2% AC. 
PRICE, with carrying case and leads, £10-50. 
Both instruments have knife-edge pointers and 
mirror scales. 
TYPE 4312—Low sensitivity (667 o.p.v.) 
extremely sturdy instrument for general electrical use. DC ranges: 0-3-1-5-7-5-30-60-150-300-600-900V 

and 75mV; 300nA-l-5-6-15-60-150-600mA 1 o-QA. 
AC ranges: 0-3-1 -5-7 -5-30-60-150-300-600-900y. 

l-5-6-15-60-150-600mA. 1-5-6A. Resistance: 0-2-3-30k n, Accuracy; DC 1%; AC 1-5%. 
PRICE, with carrying case and leads, £9-75. 

BEST QUALITY CAPACITORS 
WIMA DUROLIT 

Working Tolerance Capacitance Voltage ±20% Net 
1000 pF 630 25p pack of 5 
1500 pF 630 25p pack of 5 
2200 pF 630 25p pack of 5 
3300 pF 630 25p pack of 5 
4700 pF 630 25 p pack of 5 
6800 pF 630 25p pack of 5 0-01 nF 630 27p pack of 5 0-015 UF 630 29 p pack of 5 
0-022 UF 630 29p pack of 5 
0-033 liF 630 33p pack of 5 0-047 p,F 630 40 p pack of 5 
0 068 txF 630 42 p pack of 5 
01 nF 630 50p pack of 5 015 nF 630 56 p pack of 5 0-22 UF 630 67 p pack of 5 

470 pF 1000 29p pack of 5 
680 pF 1000 29p pack of 5 

1000 pF 1000 25 p pack of 5 1500 pF 1000 25 p pack of 5 2200 pF 1000 27 p pack of 5 

WIMA TROPYFOL 
Tolerance 
±20% Net 
21 p pack of 5 
21 p pack of 5 
21 p pack of 5 
21 p pack of 5 
21 p pack of 5 21 p pack of 5 
21 p pack of 5 
21 p pack of 5 
17p pack of 5 17p pack of 5 
17p pack of 5 
19p pack of 5 
I9p pack of 5 I9p pack of 5 
19p pack of 5 21 p pack of 5 
23p pack of 5 
23p pack of 5 
25 p pack of 5 27p pack of 5 33 p pack of 5 44 p pack of 5 46p pack of 5 
21 p pack of 5 
21 p pack of 5 
21 p pack of 5 21 p pack of 5 
23 p pack of 5 25p pack of 5 
25p pack of 5 27p pack of 5 
31 p pack of 5 
36p pack of 5 
21 p pack of 5 
21 p pack of 5 
23p pack of 5 
23 p pack of 5 25p pack of 5 
27p pack of 5 
27p pack of 5 
31 p pack of 5 

+ 5p PER 

Working Capacitance Voltage 
47 pF 400 68 pF 400 100 pF 400 150 pF 400 220 pF 400 330 pF 400 470 pF 400 680 pF 400 1000 pF 400 1500 pF 

2200 pF 400 
400 3300 pF 400 4700 pF 400 6800 pF 0-01 tzF 400 
400 0 015 pF 400 0-022 pF 400 0-033 jxF 400 0-047 p,F 400 0-068 fxF 400 0-1 {xF 400 0-15 pF 400 0-22 {xF 400 1500 pF 630 2200 pF 630 3300 pF 630 4700 pF 630 6800 pF 630 0-01 pF 630 0-015 jxF 630 0-022 {xF 630 0 033 fxF 630 0-047 txF 630 1000 pF 1000 1500 pF 1000 2200 pF 1000 3300 pF 1000 4700 pF 1000 6800 pF 1000 0-01 fxF 1000 

0 015 jxF 1000 

0-022 1000 36p pack of 5 
ADD 5p PER ITEM POST AND PACKING 

WIMA MKS 
Working Tolerance Capacitance Voltage ±20% Net 

0-01 {xF 100 27 p pack of 5 0-015 jxF 100 27 p pack of 5 0-022 fxF 100 27 p pack of 5 0-033 nF 100 27 p pack of 5 0-047 {xF 100 27 p pack of 5 0-068 ixF 100 29 p pack of 5 0-1 txF 100 33p pack of 5 0-15 fxF 100 38p pack of 5 0-22 fxF 100 40p pack of 5 0-33 jxF 100 44p pack of 5 0-47 jxF 100 52 p pack of 5 0-68 jxF 100 69p pack of 5 1-0 nF 100 83p pack of 5 1-5 fxF 100 £1 pack of 5 2-2 fxF 100 31 p pack of 5 
3-3 [xF 100 41 p pack of 5 4-7 p.F 100 47 p pack of 5 6-8 p,F 100 63p pack of 5 0-022 {xF 250 27p pack of 5 0-033 p.F 250 29p pack of 5 0-047 }xF 250 29 p pack of 5 0-068 {xF 250 33 p pack of 5 0-1 txF 250 33 p pack of 5 0-15 [xF 250 42 p pack of 5 0-22 {xF 250 42p pack of 5 0-33 pF 250 50 p pack of 5 0-47 pF 250 56 p pack of 5 0-68 (xF 250 73 p pack of 5 1-0 p.F 250 88 p pack of 5 1-5 pF 250 £1 25 p pack of 5 2-2 pF 250 30p pack of 5 0-01 pF 400 27p pack of 5 0-015 pF 400 29 p pack of 5' 
0-022 pF 400 29p pack of 5 0 033 pF 400 31 p pack of 5 
0-047 pF 400 33 p pack of 5 0-068 pF 400 38 p pack of 5 0-1 pF 400 40p pack of 5 0 15 pF 400 44p pack of 5 0-22 pF 400 54p pack of 5 0-33 pF 400 65 p pack of 5 0-47 pF 400 81 p pack of 5 0-68 pF 400 £1 -ISp pack of 5 1-0 pF 400 £1 -36p pack of 5 0-01 pF 630 29p pack of 5 0-015 pF 630 29 p pack of 5 0-022 pF 630 33 p pack of 5 0-033 pF 630 33p pack of 5 0-047 pF 680 38p pack of 5 0-068 pF 630 44p pack of 5 0-1 pF 630 50p pack of 5 0-15 pF 630 56 p pack of 5 0-22 pF 630 71 p pack of 5 0-33 pF 630 98p pack of 5 0-47 pF 630 £1 -23p pack of 5 0-01 pF 1000 31 p pack of 5 0-015 pF 1000 33 p pack of 5 0-022 pF 1000 36 p pack of 5 0-033 pF 1000 40p pack of 5 0-047 pF 1000 44p pack of 5 0-068 pF 1000 48p pack of 5 0-1 pF 1000 61 p pack of 5 0-15 pF 1000 83p pack of 5 0-22 pF 1000 £1 Mp pack of 5 

PACK OF 5 
TOP-QUALITY CARBON FILM RESISTORS 

Type Watt Tolerance Ohmic Range From To Net 

WP0131 
WP051 

1/8 W 
1/2W 

b5% 5 1 330 K 6p per 10 24p per 25 80p per 100 
t5% 10 10 M 6p per 10 24p per 25 80p per 100 

P. & P. 5p P. & P. 5p P. & P. 4p 

ALL ITEMS ADVERTISED IN LAST 
MONTH'S ISSUE ALWAYS IN 
STOCK FOR SAME DAY DISPATCH 

TERMS. CASH WITH ORDER ONLY. POST AND 
PACKING PAYABLE ON ORDERS UP TO £6, AFTER 
THAT, FREE EXCEPT C.R.T.'s. 
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SPECIAL PURCHASE! 
BRAND NEW FM MULTIPLEX STEREO DECODER UNITS. 
Manufactured by PHILIPS. Size 2" x 3}" X1". All transistor 24v. at 6 mA. Supplied pre-aligned with full circuit diagram and connection detials. £4 each Post Free 
FEW ONLY—LEAK MK I TRANSCRIPTION PICK- UP ARMS Using the world famous gimbal pivot system. Complete but less pick up head. £2'60 P. & P. 20p 
INPUT MATCHING TRANSFORMER Beautifully made in heavy Mu-metal cylindrical case for minimum hum pick-up. Size l}" highxlj" dia. Ratio 150 :1 approx. Especially suitable for matching dynamic or ribbon mikes or pick up from low to high impedance or vice versa. 75p each Post Free 
BLACK ANODISED I6g. ALUMINIUM HEAT SINKS For T03, complete with mica's & bushes. Size x 3" approx. 25p pair P. & P. op. 

HARVERSONIC SUPER SOUND 
10 + 10 STEREO AMPLIFIER KIT 

NEW IMPROVED MODEL WITH HIGHER OUT- PUT AND INCORPORATING HIGH QUALITY READY DRILLED PRINTED CIRCUIT BOARD FOR EASY CONSTRUCTION 
A really hrst-class Hi-Pi Stereo Amplifier Kit. Uses 14 transistors including Silicon Transistors in the first five stages on each channel resulting in even lower noise level with improved sensitivity. Integrated pre-amp with Bass, Treble and two Volume Controls. Suitable for use with Ceramic or Crystal cartridges. Output stage for any speakers from 5 to 15 ohms. Compact design, all parts supplied including drilled metal work, high quality ready drilled printed circuit board, attractive iront panel, knobs, wire, solder, nuts, bolts—no extras to buy. Simple step by step instructions enable any constructor to build an amplifier to be proud of. Brief specification; Power output: 14 watts r.m.s. per channel into 5 ohms. Frequency response ±3dB 12-30,000 Hz Sensitivity: better than SOmV into 1MQ. Full power bandwidth: ±3dB 12-15,000 Hz, Bass boost approx. to ±12dB. Treble cut approx. to - 16dB. Negative feedback 18dB over main amp. Power requirements 33v. at 1.0 amp. Overall Size 12*w. x S^d. x 2|''h. Fully detailed 7 page construction manual and parts list free with kit or send 18p plus large B.A.E. PRICES AMPLIFIER KIT .. . . £10-50 P. & P. 15p POWER PACK KIT .. £3 00 P. & P. 30p CABINET  £3-00 P. & P. 30p (Post Free If all units purchased at same time) Full after sales service Also available ready built and tested £20-50, Post Free. Note: The above amplifier is suitable for feeding two mono sources into inputs {e.g. mike, radio, twin record decks, etc.) and will then provide mixing and fading facilities for med- ium powered Hi Fi Discotheque use, etc. 
SPECIAL PURCHASE OF MANUFACTURERS SURPLUS! All Transistor F.M. timer head with twin A.M. Gang incorporated. Beautifully engineered with precision geared reduction drive. FMEP Transistor, oscillator/Mixer and first I.F. stage (10;7 Mc/s out- put) with optional AFC connection. Built on printed circuit panel and fully screened. Extremely stable over range 88-108Mc/s. Brand new and pre-aligned. Size 2J*h x IJ'w x 2i''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 £2.25 post free. Connection details supplied. 
HIGH GRADE COPPER LAMINATE BOARDS. 8 x 6 x iVin. FIVE for 50p. P. & P. 13p. 
TELESCOPIC AERIALS WITH SWIVEL JOINT. Can be angled and rotated in any direction. 6 section Lacquered Brass. Extends from 6in. to 22Jin. approx. Maximum diameter j-in. 25p each. P. & P. 5p. 
BRAND NEW MULTI-RATIO MAINS TRANSFOR- MERS. Giving 13 alternatives. Primary: 0-210-240v. Secondary combinations 0-5-10-15-20-25-30-35-40—60v. half wave at 1 amp. or 10-0-10, 20-0-20, 30-0-30v. at 2 amps full wave. Size 3m. long x 3im. wide x Sin. deep. Price £1 -75 P. & P. 30p. MAINS TRANSFORMER. For transistor power supplies. Prl. 200/240V. Sec. 9-0-9 at 500mA. 70p. P. & P. 13p. Pri. 200/240v. Sec. 12-0-12 at 1 amp. 88p. P. & P 13p. Pri. 200/240v. Sec. 10-0-10 at 2 amp. £1-38. P. & P. t'_ Tapped Primary 200—220—240v. Sec. 21.5v. at SOOmA, 63p. F. & P. 13p. 

SPECIAL OFFER ! 
HI-F! LOUDSPEAKER SYSTEMS 

Beautifully made teak finish enclosure with most attractive Tygan-Uynair front. Size 16£* high x 10 wide x 51" deep. Fitter with E.M.I. Ceramic Magnet 13" x 8" bass unit, two H.F. tweeter units and crossover. Power handling 10 watts. Available 3 or 8 or 15 ohms impedance. 
OUR PRICE £8.40 c^r.mv 
Cabinet Available Separately £4-50 Carr 60p Also available in 8 ohms with EMI 13" x 8" bass speaker with parasitic tweeter £6-50 Carr. 65p 

LOUDSPEAKER BARGAINS 
3" 4 ohm 50p, P. it P. 8p. oin. 3 ohm 80p, P. & P. lop. 7 x 4in. 3 ohm £1-05, P. & P. 20p, 10 X 6in. 3 or 15 ohm £1*90, P. & P. 30p, B.M.I. 8 x 5in. 3 ohm with high flux magnet £1-62. P. &. P. 20p E.M.I. 13Jx8in. 3 ohm with high flux ceramic magnet £2*10 (13 ohm £2-25), P. & P. 30p. E.M.T. 13 x Sin. 3, 8 or 15 ohm with two inbuilt tweeters and crossover network £4-20, P. & P. 30p. E.M.I. 13" x 8" twin cone (parastatic tweeter) 8 ohm £2.25 P & P 3Op. BRAND NEW. 125n. low. H/D Speakers, 3 or 15 ohms. Current production b y well-known British maker. Now with Hifiux ceramic ferrobar magnet assembly £5*50. Guitar models: 25w. £6*50, 35w. £8*50. P. & P. 38p 
E.M.I. 3Jm. HEAVY DUTY TWEETERS. Powerful ceramic magnet. Available in 3 or 8 or 15 ohms 93p each. P. & P. 13p. 
12in. "RA" TWIN CONE LOUDSPEAKER. 10 watts peak handling, 3 or 15 ohm £2 •20. P. & P. 30p. 
35 ohm SPEAKERS 3in. only 63p P. & P. 13p. 
VYNAIR & REXINE SPEAKERS & CABINET FABRICS app. 54 in. wide. Usually £1*75 yd., our price 75p yd. length. P. & P. 15p (min 1 yd.) S.A.E. for samples. 

HI-FI STEREO HEADPHONES 
Adjustable headband with comfortable flexifoam ear- muffs. Wired and fitted with standard stereo Jin jack plug. Frequency response 30-15. OOOHz. Matching impedance 8-16 ohms. PRICE £2*95. P. & P. 15p. 
SINGLE HEADPHONE. With aluminium headband. Approx. 200 ohm, 25p. P. & P. 8p 
CRYSTAL MIKES. High imp. for desk or hand use. High sensitivity, 93p, P. & P. 8p 
HIGH IMPEDANCE CRYSTAL STICK MIKES. OUR PRICE £1*05, P. & P. 8p 

GENERAL PURPOSE HIGH STABILITY TRANSISTOR PRE-AMPLIFIER For P.U. Tape, Mike, Guitar, etc. and suitable for use with valve or transistor equipment. 9-18v. battery or from H.T. line 200/300v. Frequency response 15Hz—25KHz. Gain 26dB. Solid encap- sulation size 1|" x If" x Brand new complete with instructions. Price 88p. P. & P. 13p, 
BRAND NEW E.M.I. LIGHTWEIGHT PICK-UP ARM WITH ARM REST, Fitted mono t/o stylus and cartridge for LP/78. ONLY £1, P. & P. 13p, 
QUALITY RECORD PLAYER AMPLIFIER MK H A top quality record player amplifier employing heavy duty double wound mains transformer, ECC83, EL84, and rectifier. Separate Bass, Treble and Volume controls. Complete with output transformer matched for 3 ohm speaker. Size 7in. wide x Sin. deep x 6in. high. Ready built and tested. PRICE £3-75 P. & P. 40p 
ALSO AVAILABLE mounted on board with output transformer and speaker ready to fit into cabinet belc PRICE £4-88 P. & P. 5Op. 
DELUXE QUALITY PORTABLE R/P CABINET MK 11. Uncut motor board size 14^ X 12in. clearance 2iD. below, 54in. above. Will take above amplifier and any B.S.R. or 6ARRARD changer or Single Player (except AT60 and SP25). Size 18 x 15 x 8in. PRICE £3-98. P. & P. 50p. 

I0/i4 WATT HMJ AMPLIFIER KIT 

A stylishly finishe-l monaural amplifier with an output of 14 watts from 2 ELS4s in push-pull. Super reproduction of both music and speech, with negli- gible hum. Separate inputs for mike and gram allow record.s and announcements to follow each other. Fully shrouded section wound output transformer to match 3-15 O speaker and 2 independent volume controls, and separate base and treble contn-Ia are provided giving good lift and cut. Valve line-up 2 EL84s, ECC83, EF86 and EZ80 rectifier. Simple instruction booklet 13p (Free with parts). All parts sold separately. ONLY £7*97 P. & P. 55p. Also available ready built and tested complete with std. input sockets, £9»97. P. & P. 55p. 
BRAND NEW TRANSISTOR BARGAINS. GET 16 (Matched pair) 75p; V15/10p 50p; OC71 25p: OC76 80p: AF117 18p; 2G339 (NPN) 15p. Set of Mullard 6 transistors OC44, 2—OC45, AC128D matched pair AC128 £1-25: ORP12 Cadmium Sulphide Cells 53p. All post free. 

SPECIAL PURCHASE! SPEAKER 
CABINET FROM FAMOUS MAKER! 

Beautifully made all wooden construction cabinet with medium walnut finish front, gold anodised expanded aluminium grille and dark sides. Approx. size overall llf" high x 5" deep x 13K wide at base. Easily removable baffle cut out for 8" speaker. Fibre board back. Could accommodate amplifier or radio together with speaker. An expensively made cabinet at a give away price. LIMITED NUMBER ONLY £1*38 Post Free. 
DE LUXE STEREO AMPLIFIER A.C. mains 200-240 v. Using heavyduty folly isola- ted mains transform- er with full wave recti- (ication giving ade- q u a t e smoothing with negli- gible hum. Valve line up:—2 x ECL86 Triode Pentodes. 1 x EZ80 as rectifier. Two dual potentiometers are provided for baas and treble control, giving bass and treble boost and cut. A dual volume control is used. Balance of the left and right hand channels can be adjusted by means of a sepa- rate 'Balance' control fitted at the rear of the chassis. Input sensitivity is approxmately 300ra/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, chassis size ll"w x 4"d. Overall height including valves 5". Ready built & tested to a high standard. PRICE £8 -93 P.&P. 45p 

4-SPEED RECORD PLAYER BARGAINS Mains models. All brand new in maker's packing. 
LATEST B.S.R. CX09/A21 4-SPEED AUTOCHANGER. With latest mono compatible cartridge £6-97 Carr. 50p. With stereo cartridge £7 -97 Carr. 50p. 
SUITABLE PLINTH UNIT FOR ABOVE with rigid plastic cover. £5*75 complete P. & P. 60p. 
LATEST GAERARD MODELS. All types available 1025. 2025, SP25, 3000, AT60 etc. S.A.E. for latest Prices1 

PLINTH UNITS cut out for Garrard Models, 1025, 2025' 2000, 3000, 3500 etc. With rigid transparent plastic cover. Special design enables above models to be used with cover in position. Also suitable for housing AT60 and SP25. OUR PRICE £5.75 complete. P. & P. 50p. 
LATEST ACOS GP91/XSC mono compatible cartridge with t/o stylus for LP/Bp/78. Universal mounting bracket. £1-50 P. & P. 8p. 
SONOTONE 9TAHC COMPATIBLE STEREO CARTRIDGE T/O stylus Diamond Stereo LP and Sapphire 78. 
ONLY £2-50 P. & P. lOp. Also available fitted with twin Diamond T/O stylus for Stereo LP. £8. P. & P. 10p. 
LATEST RONETTE T/O STEREO/COMPATIBLE CARTRIDGE for EP/LP/Stereo/78. £1*63 P. & P. 10p. LATEST RONETTE T/O MONO COMPATIBLE CART- RIDGE for playing EP/LP/78 mono or stereo records on mono equipment. Only £1-50 P. & P. lOp. 

3-VALVE AUDIO AMPLIFIER HA34 MK II. designed for Hi-Fi reproduc- tion of records. A.C. Mains operation. Ready built on plated heavy gauge metal chassis, size 7 i-' iv- x 4" d. x 41" h. Incorporates ECC8S, KL84, BZ80 valves. Heavy duty, double wound mains transformer and output trans- former matched for 3 ohm iqwaker. Separate volume control and now with improved wide range tone controls giving bass and treble lift and cut. Negative feedback line. Output 4i watts. Front panel can be detached and leads extended for remote mounting of controls. Complete with knobs, valves, etc., wired and tested for only £4*75. P. & P. 33p. 
HSL "FOUR" AMPLIFIER KIT. Similar in appearance to HA34 above but employs entirely different and advanced circuitry. Complete set of parts, etc. £3*98. P. & P. 40p, 

sea 
rtP'is' © 

HARVERSON'S SUPER MONO AMPLIFIER A super quality gram amplifier using a double wound fully isolated mains transformer, rectifier and ECL82 triode pentode valve as audio amplifier and power output stage. Impedance 3 ohms. Output approx. 3.5 watts. Volume and tone controls. Chassis size only 7in. wide x Sin. deep X 6m. high overall. AC mains 200/240v. Supplied absolutely Brand New completely wired and tested with good quality output transformer. FEW ONLY. £2 P- & P- BARGAIN PRICE 35p 
HANDBOOK OF TRANSISTOR EQUIVALENTS AND SUBSTITUTES 
A must for servicemen and home constructors. 1971 edition including many 1000's of British, U.S.A., European and Japanese transistors. ONLY 40pPost6p. 

Open 9-5.30 Monday to 
Saturday 
Early closing Wed. I p.m. 
A few minutes from South Wimble' don Tube Station. 

HARVERSON SURPLUS CO. LTD. 
170 HIGH ST., MERTON, LONDON, S W.I9 Tel.: 0I-S40 3985 

SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES 

(Please write clearly) 
PLEASE NOTE: P. & P. CHARGES QUOTED APPLY TO U.K. ONLY. P. & P. ON OVERSEAS ORDERS CHARGED EXTRA. 
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Number 23 RCA CA3062 Ph oto-detector/am p I ifier 

AT the outset of the present series of articles 
it was pointed out that full constructional 
details could not be given in each article 

due both to the flood of new devices released on the 
market and the complexity of some of the i.c.'s 
reviewed. As a result some inexperienced construc- 
tors may have found themselves uncatered for as it 
would be too much to expect of them to draw up 
their own printed circuit and layout designs. This 
month, however, a very useful i.e. is reviewed and a 
layout pattern illustrated so that a relatively 
inexperienced constructor may approach it with 
confidence. Few external components are needed 
so that success is virtually guaranteed. 

Circuit 
Photocell devices have always fascinated construc- 

tors as their uses are so varied and diverse from 
such things as counters and position sensors to the 
more familiar burglar alarm units. Considered in 
this month's article is the RCA type CA3062, 
described as a photo-detector and power amplifier 
and which is particularly suited for operations from 
either visible light sources or the newer infra-red 
Gallium Arsenide emitters. 

Simple light dependent resistor control circuits 
suffer from two major drawbacks. First of all their 
response time is slow and secondly small variations 
in light intensity are not registered unless amplifica- 
tion follows. The photo-transistor is a much more 

Photo sensitive transistors are Tr9 and Tr10 

-1 w 

-i —! ——Ifa 
V 1 

TraB- J HKp 

 ■/" 
^ r 

r8 

r—-06 

Fig, 1. Circuit of the photo-detector amplifier. 

sensitive device especially when a pair of them are 
connected in a super-alpha configuration as in the 
present design. In fact the photo transistors them- 
selves give a variation in current from a mere 
4 microamps in the absence of light to 2 mA with a 
light intensity of 100 lumens per sq. ft. This current 
variation is usually used to develop a corresponding 
variable voltage across a 22kO load resistor which in 
turn controls the biasing on either Tr2 or TrS, 

This photograph of the CA3062 Is 
times its actual size. The I.e. 

itself can be seen in the centre of 
the package which is a modified 
12-lead TO-S style. 

In Fig. I a complete circuit diagram of the unit is 
shown and it can be seen that Tr2 and TrS form 
a differential pair with TrS acting as a constant 
current source. From this configuration it follows 
that phase inversion occurs between the collectors of 
Tr2 and TrS which in turn control the current in the 
output pair Tr6 and Tr7 via Tr4 and Tr5 which 
prevent loading of the differential pair. Some 
constructors may notice the great similarity in 
circuit design between this i.e. and an earlier one 
manufactured by the same company, type CA3020, 
and featured in the May 1968 issue of P.W. The 
main amplifier in both are almost identical except 
for the inclusion of a constant current sink Tr8 in 
the CA3062 replacing a simple resistor in the 
earlier i.e. to provide better stability and greater 
amplification. The same type of specially fabricated 
output transistors are used in each to enable them 
to carry the higher currents they draw as output 
transistors. In fact, up to 100 mA can be taken from 
the output stage and this is more than adequate to 
directly drive a relay or thyristor. 

Operation 
For proper on-off operation the voltage on either 

pin 1 or pin 7 (either may be connected to the photo 
transistors) should not exceed 3 volts. This can be . 
achieved by limiting the current through the photo 
transistors or on the other hand by inserting a 
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clamping diode between whichever pin is used and 
earth. 

It should also be noted that the device can also 
respond linearly to light variations by connecting a 
potential divider network between pin 6 and earth 
with the tap joined to pins 9 and 12 (two 20Mfl). 
However, in this mode of operation the output 
current is limited considerably as greater heat 
dissipation takes place in the silicon chip. 

Practical Circuit 
A suitable layout pattern for the photo-detector is 

shown in Fig. 2 and use could profitably be made of 
a TO-5 12 lead i.e. holder to prevent damaging the 
i.e. during the soldering process. 

+ 7-5Volts 

Relay 

CA30e 

I 

22 K 

I X 

4-7»5V 
Relay 

pA —r 
■ r" / J j ^ 5 -^^^3 <;22k i 

5 0*1 
To relay 

! 0-001 

i-i 

Fig. 2. The lop circuit shows the two capacitors, one resistor and the 
relay needed to provide a practical circuit around the CA3062. The 
bottom diagram is a suggested layout for a circuit board using a T05 
12-tead i.e. holder. 

In conclusion it may be pointed out that this 
device can provide light beam detection of up to 
100 yards when used in conjunction with the new 
Helium-Neon lasers and which in the past year or 
so have appeared on the American market and no 
doubt will eventually filter over to this side of the 
Atlantic. The prohibitive prices of these devices 
severely limited their uses to industry and research 
centres but now one of these laser tubes sells for 
£20 and a suitable power supply to operate it can be 
built for under £5. No doubt this offers intriguing 
possibilities especially in the field of intrusion alarms 
and we can continue to expect in the future further 
developments along these lines. 

MINI-AMP—conf/m/eo' from page 422 
NPN one will fall. This will cause the voltage at 
the junction of the two emitters to swing to a very 
high level. 

In this way the emitter voltage will swing up and 
down with the input signal. This voltage swing is 
coupled to the speaker via C5. 

Under quiescent conditions the voltage at the 
emitter junction should be approximately half the 
supply voltage. This voltage is set by the values of 
resistors R4 and R5. 

If the amplifier is to work properly, the output 
transistors should be fairly evenly matched. These 
transistors are not generally available in matched 
pairs, but some semiconductor suppliers will match 
transistors, although there may be a small surcharge 
for this. 

Current limiting resistors are often connected 
between the emitters of the output transistors and 
the output capacitor, to prevent thermal runaway. 
Silicon transistors, however, do not suffer from run- 
away to anything like the extent that germanium 
types more usually found in this type of circuit do, 
and these resistors were found to be completely 
unnecessary. 

Although the amplifier will operate using speaker 
impedances outside the range 1511 to SOU, this is 
not recommended as it will mean either a loss in 
available output power, or an increase in the level of 
distortion. 

CONSTRUCTION 
The amplifier is built on a 2 x 1 inch piece of 

0-1 inch matrix Veroboard, with the copper strip 
running lengthwise. This has to be cut from a larger 
piece of Veroboard using a small hacksaw. A wiring 
diagram of the panel is given in Fig. 2. 

Great care will have to be taken with the con- 
nections to the Veroboard, and this project should 
not be attempted by the complete beginner. A 
soldering iron with a very fine hit is required, and 
some sort of stand to hold the board steady will be 
found to be extremely helpful. 

Link 

1_C4_ 
Input C3  -c from 

e R1— VR1 
LS 

[N ~4_Tr4«b 
C2 
Vf  -ST R 5 

HP 
.V C 5 L  

0= l~"b*Tr3T 

Link LS and Positive supply negative 
supply Indicates break 

in copper strip 
fig, 2 : The component layout on Veroboard. 

All transistors are fitted with special leadouts 
which plug into the Veroboard. These leadouts are 
very short, and although silicon transistors are very 
hardy, these should be soldered quickly into place, 
and should be left until last. 

The capacitors will have to be subminiature types, 
and like many of the components may have to be 
mounted vertically so as to fit into the available 
space. ■ 
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RADIO 

TELEVISION 

ELECTRONIC 

ENGINEERING 

i 
MEMBER OF THE ASSOCIATION 

OF BRITISH CORRESPONDENCE COLLEQES 

Established 1891 
MANY COURSES TO CHOOSE FROM Inel. 
RADIO & TV ENGINEERING & SERVICING, 
TRANSISTOR & PRINTED CIRCUIT SERVICING, COLOUR TV SERVICING, ELECTRONICS. 
NUMERICAL CONTROL ELECTRONICS. 
TELEMETRY TECHNIQUES, CONTROL SYSTEMS, 
ELECTRONICS FOR AUTOMATION, 
COMPUTERS, ETC 

ALSO EXAMINATION COURSES FOR 
C. f/. G. Telscornmumcaticra Technicians' Certificates 
C, £ G. Electronic Servicing 
R.T.B.B. Radio/TV Servicing Certificate 
Radio Operator Certificates Radio Amateurs' Examination 
General Certificate of Education, etc. 
BUILD YOUR OWN RADIO AND INSTRUMENTS 
With an ICS Practical Radio & Electronics Course you gain a 
sound knowledge of circuits and applications as you build year own 5-valve Superhet Receiver, Transistor Portable, and high- grade test instruments (shown below). Everything simply :r, plained. All components and tools supplied. For illustrated 
brochure, post coupon below. 

THERE IS AN ICS COURSE FOR YOU 

* 

Whether you need a basic grounding, tuition to complete 
your technical qualifications, or further specialized 
knowledge, ICS can help you with a course individually 
adapted to your requirements. 
There is a place for you among the fully-trained men. 
They are the highly paid men-—the men of the future. 
If you want to get to the top, or to succeed in your own 
business, put your technical training in our experienced 
hands. 
ICS Courses are written in clear, simple and direct language, 
fully illustrated and specially edited to facilitate individual 
home study. You will learn in the comfort of your own 
home—at your own speed. The unique ICS teaching 
method embodies the teacher in the text; it combines 
expert practical experience with clearly explained theoretical 
training. Let ICS help you to develop your ambitions and 
ensure a successful future. Invest in your own capabilities. 

FILL IN AND POST THIS COUPON TODAY 
You will receive the FREE ICS Prospectus listing the axsmmption 
md ICS technical courses In radio, television and electronics 
PLUS details of over 150 specialized subjects. 

PLEASE SEND FREE BOOK ON 

NAME        
(BLOCK CAPITALS PLEASE) 
ADDRESS     

OCCU RATION.......—        AGE   
INTERNATIONAL CORRESPONDENCE SCHOOLS 

Dept. 170, INTERTEXT HOUSE, STEWARTS ROAD, London, SW8 
9/71 
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SILICON RECTIFIERS—TESTED 
PIV 800mA 750mA 1A 1.5A 3A 10A 30A 

50 4p 5p 5p 7p 14p 21p 47p 100 4p 6p 5p 13p 16p 23p 75p 200 5p 9p 6p I4p SOp 24p £1 400 8p 13p 7p 20p 27p 37p £1-25 600 7p 16p 10D 2Sp 34p 45p £1-85 800 lOp i7p 13p 25p 87 p 55p £2 1000 Hp 25 p 15p SOp 48p 63p £2 50 1200 _ 33p — 33p 579 75p - 

NEW LOW PRICED TESTED S.C.R's 
PIV 1A SA 7A 10A 16A 80A T05 T066 T066 T048 T048 

50 33p 25p 47p SOp 53p £115 300 25p 33p 53p 58 p 63p £1-40 200 35p 37p 57p filp 7bp £1-60 400 43p 47 p 67p 75p 93p £1-75 600 58p 57p 77p 97p £1-25 — 800 63? 70p yop £1-20 £1-50 £4 

2A POTTED BRIDGE RECTIFIERS. 200V. 50p 

TRANSISTOR EQUIVALENTS BOOK. A com- plete cross reference and equivalent book for European, American and Japanese Transistors. Exclusive to BI-PAK. 75p each. 

UNI JUNCTIONS UT48. Eqvt. 2112646 Bqvt. T1S43. BBN3000 S7p each. 25-99 25p, 100 UP 20p 

NPN SILICON PLANAR BC107/8/9 lOp each, 50-99 9p, 100 up 8p each, 1,000 oS, 7p each. Fully tested and coded TO-18 case. 

ADI6I NPN AD!62 PNP 
MATCHED COMPLEMENTARY PAIRS OF GERM. POWER TRANSISTORS OUR LOWEST PRICE OF 63p PER PAIR 

Sil. trans, suitable for P.E. Organ. Metal TO-18 Eqvt. ZTX300 5p each. Any Qty. 

TRIACS. 
2A 6A 10A VBOM T06 T066T048 100 50p 63p £1 200 7Op 90p £1-25 400 90p £1 £1-60 

VBOM—Blocking volt- age in either direction. 

SILICON DIAC For use with Triacs BE100 37p each 

BRAND NEW TEXAS GERM. TRANSISTORS 
Coded and Guaranteed 

Pak No. T1 8 2G371A T2 8 26374 T3 8 2G3744A T4 8 2G381A To 8 2G382T T6 8 2G344A T7 8 2G345A T8 8 2G378 T9 8 2G399A T10 8 2G417 All 50p each 

EQVT. OC71 OC72 OCSID OC81 OC82 OC44 0045 OC78 2N1302 AF117 pack. 

CADMIUM CELLS ORP12 43p ORP60, ORP61 40p each 

PHOTO TRANS. OCP71 Type 43p 

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

SIL. G.P. DIODES 300m W 30 50p 40PIV (Min.) 100 £1-50 Sub-Min. 300 £5 Full Tested 1000 £9 Ideal lor Organ Builders 

ANOTHER BI-PAK FIRST! 
THE NEW SGS EA 1000 
AUDIO AMPLIFIER MODULE 
-A- GUARANTEED NOT LESS THAN 3 WATTS RMS EspeciaHy designed by S.G.S. incorporating their proven Linear l.C. Audio Amp. TAA62I providing unlimited applications for the enthusiast in the construction of radios, record players, Audio and Stereo units, Also ideal for intercom systems, monitoring applications and phone answering machines- OTHER USES:-portable applications where supply rails as low as 9V are of prime importance. 
# Sensitivity 40 mV for 1 watt VOLTAGE GAIN 40 dB but can be varied up to 73 dB for some applications. 
# Signal to Noise Ratio 86 dB. 
# Frequency response better than 50 Hz to 25 KHz for-3 dB. 
# Normal supply Voltage 9-24V, 
# Suitable for 8-16 OHM Loads. 
# Overall Size 2" x 3" x I". 

# Typical Total Harmonic distortion at I watt less than I %. 
Supply Voltage (Vs)—•24V 15 ohm load. 

MODUAL TESTED AND GUARANTEED. 
Qty- 1—9 10-25 Larger quantities Price each £2*63 £2-28 quoted on request 
Full hook-up diagrams and complete technical data supplied free with each modua! or available separately at I Op each. 

Q" PAKS QUALITY TESTED SEMICONDUCTORS 
Pack Qty. per Description Price No. pack Q 1 20 Red spot trans. P.N.P. 60p Q27 2 Q 2 16 White spot R.F, trans. P.N.P. SOp Q28 2 
Q 3 4 OC 77 type trans. SOp Q29 4 
Q 4 6 Matched trans. OC44/45/81/81D 5Up Q 5 4 OC 75 transistors 60p Q30 7 Q 6 4 OC 72 transistors SOp Q3X 6 
Q 7 Q 8 4 4 AC 128 trans. P.N.P. high gain AC 126 trans, P.N.P. SOp SOp Q32 3 
Q 9 7 OC 81 type trans. SOp Q33 3 Q10 7 OC 71 type trans. SOp Q34 7 Qll 2 OC 127/128 Comp. pairs PNP/ NPN  SOp Q35 8 Q12 3 AF 116 type trans  SOp Q13 3 AF 117 type trans. SOp Q36 7 Q14 3 OC 171 H.F. type trans. SOp Q15 5 2N2926 Sil. Bpoxy trans. SOp Q37 3 Q16 2 6BT880 low noise Germ, trans. SOp Q38 7 Q17 3 NPN 1 ST141 & 2 ST140 SOp Q18 4 Madt's 2 MAT 100 & 2 MAT 120 SOp Q39 7 Q19 3 Madt's 2 MAT 101 & 1 MAT 121 SOp Q20 4 OC 44 Germ, trans. A.F. SOp Q40 7 Q21 3 AG 127 NPN Germ, trans. SOp 
Q22 20 NKT trans. A.F. R.F. coded .. SOp Q41 3 
Q23 10 OA202 Sil. diodes sub-min. SOp Q42 Q43 Q44 

6 
Q24 8 UA 81 diodes .. SOp 7 Q25 6 IN914 Sil. diodes 75PIV 75mA SOp 
Q26 8 OA95 Germ, diodes sub-min. IN 69   SOp 

10A 600PIV Sil. Eects. 1S425R 60p Sil. power rects. BYZ 13 .. 50p Sil. trans. 2 x 2N696, 1X 2N697, 1X 2N698 .. ..50p SB. switch trans. 2N70S NPN.. 5Op Sil. switch trans. 2N708 NPN.. 50p PNP SO, trans. 2X2N1131, 1X3N1132 5 Op Sil, NPN trans. 2Nmi .. 50p Sil. NPN trans. 2N2369. 500MHZ  50p Sil. NPP TO-5 2 X 2N2904 & 1 x 2N295   50p 2N3646 TO-18 plastic 800MHZ NPN ■ .. .. 50p 2N3053 NPN Sil. trans. .. 50p PNP trans. 4X2N3703, 3X 2N3702  SOp NPN trans. 4X2N3704, 3x 2N3705   50p NPN amp. 4X2N3707, 3X 2N3708   50p Plastic NPN TO-18 2N3904 .. SOp NPN trans. 2N5172 .. ..50p BO 107 NPN trans SOp NPN trans. 4XBC108, 3X BC109  SOp 

EI-PAK Semiconductors now offer you the largest and most popular range of I.C.'s available at these E&CLUSIVE LOW PRICES. T.T.L. Digital SN74N Series fully coded, brand new to Manufacturers' Specifications. Dual In-Line plastic 14 & 16 pin 

BP 00= 7400 BP 01=7401 

BP 04=7404 BP 10=7410 BP 13=7413 BP 20=7420 BP 30=7430 BP 40=7440 BP 41=7441 BP 42=7442 BP 47=7447 
BP 50=7450 BP 51=7451 BP 63=7453 

Description 
Quadruple 2-input NAND Gate Quadruple 2-input Positive NAND Gate (with open collector output) Quadruple 2-input Positive NOR Gates Quadruple 2-input Positive NAND Gates (with Open-Collector Output) Hex Inverters Triple 3-input Positive NAND Gates Dual 4-mput Schmitt Trigger .. Dual 4-input Positive NAND Gates .. 8-input Positive NAND Gates Dual 4-input Positive NAND Buffers BCD to decimal nixie driver .. BCD to decimal decoder (4-10 lines, 1 of 10) BCD-Seven-Segment Decoder/Drivers (15-V Outputs)   Expandable dual 2-input AND-OR-INVERT Dual 2-wide 2-input AND-OE-INVERT GATES Quad 2-input Expandable AND-OR-INVERT 

Price and Qty. Prices 1-24 25-99 100 up 
23p SOp 15p 
23p SOp SOp 
23p SOp 

SOp 32p SOp SOp SOp 77p 77p 

15p 15p 
15p 15p 15p 29p 16p 15p 15p 67p 87p 

BP 54=7454 4-wide 2-input AND-OR-INVBRT Gates Bp 60=7460 Dual 4-input Expander.. 
BP 70= 7470 Single-phase J-K Flip-Plop .. BP 72=7472 Master-slave J-K Flip-Plop BP 73=7473 Dual Master slave J-K Flip-Flop BP 74= 7474 Dual 0 type Flip-Flop .. BP 75=7475 Quad latch   BP 76=7476 Dual J-K with pre-set and clear BP 80=7480 Gated Full Adders  BP 81=7481 16-bit read/write memory BP 82= 7482 2-bit Binary Full Adders BP 83=7483 Quad Full Adder BP 86=7486 Quad 2 input Exclusive QR Gates BP 90=7490 BCD decade counter BP 91=7491 8-bit Shift Registers BP 92=7492 Dxvide-by-Twelve Counters BP 93=7493 4-bit Binary Counters .. BP 94=7494 Dual entry 4-bit shift register BP 95=7495 4-bit up-down shift register BP 96=7496 5-bit Parallel in parallel out Shift-Register BP100=74100 8-bit Bistable Latches 

£1-40 £1-30 £1-20 23p SOp 15p SOp SOp 

BP118=74118 Hex Set-Reset Latches BP121=74121 Monostable Multivibrators BP141=74141 BCD-to-Decimal Decoder/Driver BPX45=74145 BCD-to-Decimal Decoder/Drivers BP151=74151 8-bit Data Selectors (with Strobe) BP163=74153 Dual 4-Line-to-Lme Data Selectors/ Multiplexers .. BP191=74191 Binary Counter reversable Devices may be mixed to qualify for quantity price application. (TTL 74 series only). 
Data is available for the above series o! I.C.'s in booklet form. PRICE 13p. 

23 p S3p 35p 35p 43p 43p 47p 47p 87p 

SOp 

15p 15p 15p 15p 
32p 40p 40p 45p 45p 77p £1-35 £1S5 £I'15 £1-30 £1-20 £1-00 87p 77p 80 7Op 87p 77p £1-21 £100 87p 77p 87p 77p 57p 77p 87p 77p £110 £100 £1-75 £1-65 £1-55 £1-30 £1-20 £100 87p 77p 87p S7p 77p 87p £1-80 £1-70 £180 £1-40 £1-80 £1-20 

37p 37p 43p 4Sp 67p 

67p 60p 67p 87p 67p 66p 67p 67p 

£1-40 £1-30 £1-20 £3-80 £3-25 £3 00 Larger quantities—prices on 

LINEAR l.C's 
Type No. Case Leads Description Price 1-24 25-99 100 
BP201C—SL201C TO-5 8 G.P. Amp   63p, 53p SOp 45p 
BP701O—SL701C TO-o 8 OP Amp. 63p 45p 
BP702C—SL702C TO-5 8 OP Amp Direct O/P 03p SOp 45p BP702—72702 D.I.L. 14 G.P. O.P. Amp (Wide Band) 53p 45p 40p 40p BP709—72709 D.I.L. 14 High Gain OP Amp,.. 53p 45p BP709P—vA709G TO-5 8 High Gain OP Amp... 53p 45p 40p BP741—72741 D.I.L. 14 High Gain OP- Amp (Protected)75p 60p SOp 
fiA7 0SG—jxA703C TP-5 6 F.R.—IF Amp 43p 35p SOp 27p TAA263 TO-72 4 A.F. Amp 7 Op 55p TAAA293 TO-74 10 G.P. Amp .. ■ . . 90p 75p 70p 

TTL INTEGRATED CIRCUITS 
Manufacturers' -Full outs"—out of spec, devices including functional units and part function but classed as out of spec, from the manufacturers' very rigid specifications. Ideal for learning about I.C.'s and experimental work. PAK No. UIC42= 5 X 7450N SOp UIC50= 12 x 7450N 50p UI051=12 x 7451N SOp UIC60=12 X 7460N SOp UIC70= 8 X 747ON 50p UIC72= 8X7472N SOp UI073= 8 X 7473N SOp UIC74= 8 X 7474N SOp UIC76= 8 X 7476N SOp UIC76= 8X7478N SOp UICX1=25 X Asst'd 74,s £1 50 Packs cannot be split but 20 assorted pieces (our mix) is available as PAK UICX1. Every PAK carried our BI-PAK Satisfaction or money back GUARANTEE. 

PAK No. UIC00=12 X 7400N SOp UIC01=12 X 7401N SOp UIC02= 12 X 7402N SOp UIC03= 12 x 7403N SOp UIC04= 12 x 7404N SOp UIC05=12 X 7495N SOp UIG10= 12 X 7410N SOp UIC20= 12 X 7420N SOp UIC40= 12 X 7440N SOp UIC4I= 5 X 7441AN SOp 

PAK No. UIC80= 6 X 7480N SOp UIC82= 5X7482N SOp UIC83= 5X7483N SOp UIC86= 5 X 7486N SOp UIC90= 5X7490N SOp UIC92= 5X7492N SOp UIC93= 5X7493N SOp UIG94= 5 X 7494N 50p UIC95= 5 X 7495N SOp UIC96= 6X7496N 50p 

DTL (Diode Transistor Logic) INTEGRATED CIRCUITS manufacturers "Fall outs"— out of spec, devices inelading functional units and part functional but classed as out of spec, from the manufacturers very rigid specifications. Ideal for learning about I.C.'s and experimental work. 
Pak No. UIC930=12 X jjAQSO UIC932=12 X juA 932 UIC93S= 12 X fzA 933 UIC933=12 X fj,A 935 UIC936=12 X fxA 936 UIC944=12 X /xA 944 UIC945= 8 X (ttA 945 UIC946=12 X JJ,A 946 

69p SOp . SOp SOp SOp SOp SOp .. SOp 

Pak NO. UIC948= 8 XfJ.A 948 UIC951 = 5 X fxA 951 UIC961 =12 X/liA 961 UIC9093= 5 X ^A 9093 UIC9094= 6 X fjA 9094 UIC9097= 5 X /mA 9097 UIC9099= Sx^Af""" 

.. SOp .. SOp .. SOp .. SOp .. SOp SOp SOp UICX925 Assorted 930 Series £1-50 
Packs cannot be split but 25 Assorted Pieces (our mix) is available as Pack UICX9. Every Pak carries our BI-PAK Satisfaction or money back guarantee. Data'Booklet available for the BP930 Series, PRICE 13p 

ALL PRICES IN NEW PENCE. Please send all orders direct to our warehouse and despatch department. 
BI-PAK SEMICONDUCTORS 

P.O. BOX 6, WARE, HERTS. 
Postage and packing add 7p. Overseas add extra for Airmail. Minimum order SOp. Cash with order please. '"GIRO No. 388-7006 
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GOING BACK 

20 
30 

50 

1?7C COLIN RICHES 
ARTHUR DOW 

FOLLOWING our brief mention of the type LS3 
valve in 'Going Back' for June we were pleased 
to hear from George Jessop, G6JP, who has 

been with one of the leading valve manufacturers 
of this country for many years. George points out 
that the LS family of valves was introduced to make 
available larger output powers than were currently 
available with the 'R' type valve which had first 
appeared around 1915 (see 'Going Back' July 1971). 

'LS' indicated a loudspeaker valve and applied to 
the earlier series LS1-6 and to several later types 
such as the LS7, 8, 8A and 9 although these had 
little in common with the earlier series, having oxide 
coated filaments and being specially manufactured 
for the Post Office. 

The most famous valve of the early range was 
undoubtedly the LS5 which was for general pur- 
poses while the LS5A was meant for use as an out- 
put valve. The higher impedance LS5B completed 
the range and was intended for use in resistance- 
capacity coupled stages. 

Both the Post Office and the BBC used these valves 
in their high quality audio amplifiers while, with the 
radio amateurs, the LS5B reigned supreme in fre- 
quency multiplier stages and the LS5 did duty in 
the power amplifier output stage. G6JP mentions 

" that in 1936 his first 10-metre transmitter used these 
valves and that a very early 2-metre oscillator, illus- 
trated in "Short Wave Communication" by Ladnor 
and Stoner (1932), used two 'de-based' LS5's. Since 
the circular base of the standard LS5 was of metal 
a considerable reduction in self-capacity was pos- 
sible by removing the base thus enabling an output 
of some 5 watts to be obtained from this particular 
oscillator. 

Readers may like to know that this famous range 
of valves has been graced with CV numbers: 

LS5 Metal 4-pin UX base 
LS5 Standard British base 
LS5A ,, ,, ,, 
LS5B „ „ „ 

VT24—C VI636 
VT25—C VI637 
VT66—C VI650 
VT40—CV1647 

All these valves had an anode dissipation of 10 
watts but the later LS6A had this figure increased 
to 25 watts. 

Our thanks to George Jessop for all this interest- 
ing information and we are sure that if he cared 
to put his reminiscences on paper they would prove 
very absorbing reading. 

Mintage equipment 
One of our correspondents has sent this photo- 

graph of an ancient piece of gear and asked us to 
assist in identifying it. Unfortunately we can't help 
so we are passing the buck to our older but never- 
theless revered readers in the hope that someone 
can recognise the equipment. 

Two of the terminals are marked 'aerial' and 
'earth' and the other two 'cell'. A couple of coils, a 
buzzer and a knifeswitch complete the 'thing'. The 
switch looks rather like a Morse key and no doubt 
could be used as such with a bit of ingenuity. 

Our correspondent did connect a 1 • 5 volt 'cell' as 
instructed and reports "it did no good to our TV 
set". We can imagine! We think it is a crude trans- 
mitter for test purposes which could be left running 
while a receiver was adjusted. Any other ideas? 

®£irit££ 
Assuming that one or two readers of 'Going Back' 

have been coerced into using solid state devices, 
they have probably endeavoured to follow the advice 
of their betters by using a heat-sink when soldering 
the leads of transistors and keeping the metal clips 
on certain FET's until they are safely tucked in. 
(The FET's, not the readers!) 

However the early users of valves also suffered 
a barrage of inductions on how to handle their new 
toys. The following directions, taken from the wire- 
less press of 50 years ago, should raise a smile or 
two! 

BREVITIES FOR VALVE USERS 
1. Remember that your receiving apparatus is not a 

crude collection of switches, but that the opera- 
tion of every switch should receive due considera- 
tion. 
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2. Turn on your valves slowly. 
3. Do not burn them too brightly. 
4. Signals are not necessarily stronger the brighter 

the valves are lighted. 
Oo not let your valves 'howl'. Your neighbour 
may report you and you risk having your licence 
cancelled. 
Having roughly tuned in on your inductance and 
accomplished finer tuning with your variable con- 
denser, bear in mind para. 5. 
Remember there is a proper arrangement for the 
valves. Interchange them from left to right, hav- 
ing tuned in a station, such as FL, until you find 
the best position for each. 

We are sure that reading these 'instructions' will 
bring back many memories to those who fiddled 
about in those pioneering days. At least one could 
see when a valve had failed which is more than one 
can do with today's 'devices'! 

5. 

6. 

7. 

utumn 

1971 

This year we are sponsoring another 
Project Autumn competition. The rules have 
been amended so that the PW "Designer's 
Trophy 1971" will be awarded to the author of 
the best constructional article published in 
PW issues dated July 71 to March 72 inc. 
This allows submitted articles to be published 
as soon as possible and for authors to be paid 
without delay, 

SUBMIT YOUR ARTICLES NOW 

tmmu 

by G8DSH 

SiSiM 
"Your bass response is dreadful . . . whatever 

are you using for a Woofer?" 
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Items in this section are carried free of charge as a service to readers. We only ask that those making use of the service answer ail correspondence resulting and reimburse postage and all reasonable expenses. We cannot guarantee inclusion and requests for inclusion will not be acknowledged Material for inclusion should be sent to Practical Wireless Editorial! Fteetway House, Farringdon Street, London, E.G.4. 

INFORMATION WANTED 
nranHiriCUiQ^ln1iami ^ thw Bpc~715-J

AI1 costs refunded.—Eskii Persson, Frotuna- grand 1, 19400 Upplands Vasby Sweden. 
HavertdH^Suffofk Admiralty 840 (MurPhy) receiver.—M. Johnson. 5 Barons Court. 
Drive3Ware^erts CirCUit c,iaSram ^ handbook—buy or borrow.—Lloyd, 70 Heath ...information on the fitting of a magic eye tuning indicator or S-meter to a mains operated superhet 5-vaive domestic receiver and any information on issues of P.W con*a,rJ gen on this subject.-J. Towers, 107 Hatfield Galleries, 1068 Burnett Street. Hatfield, Pretoria, Transvaal, South Africa. 
Derby'1'DES^SPE* B40^ receiver-"—Eames, 58 Fairway Crescent, Allestree, ...circuit or info, required for Tx/Rx type CR1—43044 (TBVS)—borrow or buy —D. Byrne, Kylemore, Endsfeigh, Douglas Road, Cork, Eire. 
. '"bt'o? oj books on electronics for beginners. All correspondence to C. S. Powell, 30 St. Michaels Way, Brundall, Norwich, Norfolk, NOR.86Z. 

...instructions or valve line-up for U.S. war surplus Valve Tester i-177.—Roger Decamps, P.O. Box24, 2800 Malines, Belgium. ^ ...manual or information on Eagle RX80 receiver....R. Williams. 204 Dysart Road, Grantham, Lines. ...address of place where i may get ferrlte rod aeriaf for Bush mains radio AM62 
orany genon howtomakesame.—S.C. Moodley, 5 Dale Close. Addlestone, Surrey. ...information on adding a second manual to the Polyphonic Organ published by P.W. some years ago.—R. Wendrick, 22 Longcliffe Gardens, Nanpanton, Lough- borqugh, Lines. ...instruction manual or any gen on Cossor 1039M oscilloscope.—G. J. Banner Johnson s Radio, St.Martins Gate, Worcester. ...technical information required regarding ex-Army (Mazda) AT20, CV1361 trans- muting valve.—P.A.G. Price, 56/57 The Mall, Meerut, Cantonment, U.P., India, ...any information at all on the surplus W/S 31 especially the valve line-up, supply connections and handbook.—J. H. McGee, 6 Ripon Road, Newton Hall, Durham, Co. Durham. . .any info, on converting the 19 set Rx/Tx.—T. fzard, 41 Clumber Drive, Radcliffe- on-Trent, Notts. ...a fault-finding chart No. 2 which was issued with the May 1968 issue of P.W.— Norman Quinn, E.B.E. Limited, PostbuseaTS, Rotterdam, Holland. 
ISSUES WANTED ...issues of P.W. (about 1955) dealing with mods to the R1155.—D, Saqer, 92 Marn- ham Crescent, Greenford, Middx. ...P.W. for Jan. and Feb. 1971 and P.E. for Jan. to Oct. 1970 inclusive and P.E. for Jan. and Feb. 1989.—J. R, Rourke, 12 Daisy Grove, Edge Hill, Liverpool, L7.IOR .^.buy or loan the June 1955 issue of P.W, containing the article on PCR Mods.— T. Roche, Arno, Florence Road, Bray, Co. Wicklow, Ireland. 

DIGITAL. FREQUENCY COUNTER TIMER 
continued from page 411 

With Q of IClb high, the signal gate IC2a allows 
the input signal to produce an output which passes 
to the counter. 

The Q output from IClb is now low and this clears 
or resets ICIa directly so that the Q output of ICIa 
now becomes low and the Q becomes high. 

As the Q of IClb is low, IC2b and IC2c maintain 
the clamping action of D4. 

The condition of Ida with Q low presets IClb so 
that on the next negative going edge of the clock 
period signal, IClb will set to Q low, thus producing 
a continuous high output from the signal gate IC2a 
and terminating the gate period by isolating the 
input signal from the counter. 

The Q of ICIa and the Q of IClb are now both 
high causing IG2b output to be low and IC2c output 
to be high and rendering the clamping diode D4 
non-conducting. The waveforms of the control oscil- 
lator are shown in Fig. 8. The state of the control 
oscillator whilst In the clamped condition is with 
Tr6 non-conducting and Tr7 conducting. When D4 is 
made non-conducting, the current through R13 and 
D3 causes Tr6 to conduct producing a negative-going 
step at Tr6 collector from +5V to 0V. 

TO BE CONTINUED 



High lldellty Monolithic Integrated Circuit Amplifier 

Two years ago Sinclair Radionics an- 
nounced the World's first monolithic 
integrated circuit Hi-Fi amplifier, the 
IC.10. Now we are delighted to be able to 
introduce its successor, the Super IC.12. 
This 22 transistor unit has all the virtues of 
the original IC.10 plus the following 
advantages: 
1. Higher power. 
2. Fewer external components. 
3. Lower quiescent consumption. 
4. Compatible with Project 60 modules. 
5. Specially designed built-in heat sink. 

No other heat sink needed. 
6. Full output into 3,4,5 or 8 ohms. 
7. Works on any voltage from 6 to 2 8 volts 

without adjustment, 
8. NEW 22 transistor circuit. 

Output power 6 watts RMS continuous 
(12 watts peak). 

Frequency Response 5 Hz to lOOKHz ± 
1 dB. 

Total Harmonic Distortion Less than 
1%. (Typical 0.1%) at all output powers 
and all frequencies in the audio band. 

Load Impedance 3 to 15 ohms. 
Power Gain 90dB (1,000,000,000 times) 

after feedback. 
Supply Voltage 6 to 28 volts (Sinclair 

PZ-5 or PZ-6 power supplies ideal). 
Size 22 x 45 x 28 mm including pins and 

heat sink. 
Input Impedance 250 Kohms nominal. 
Quiescent current 8mA at 28 volts. 

With the addition of only a very few external 
resistors and capacitors the Super IC.12 
makes a complete high fidelity audio 
amplifier suitable for use with pick-up, F.M. 
tuner etc. Alternatively, for more elaborate 
systems, modules in the Project-60 range 
such as the Stereo 60 and A.F.U. may be 
added. The comprehensive manual supplied 
with each unit gives full circuit and wiring 
diagrams for a large number of applications 
in addition to high fidelity. These include 
car radios, oscillators etc. The very low 
quiescent consumption makes the Super 
IC.12 ideal for battery operation. 

gaF"- ^ | Price, inc. FREE 
t printed circuit board 

for mounting. 
£2.98 r 

SINCLAIR GENERAL GUARANTEE 
Should you not be completely satisfield with your purchase when you receive it from us, return the goods without delay and your money will be refunded in full, including cost of return postage, at once and without question. Full service facilities are available to all Sinclair customers. 

Sinclair Radionics Ltd, London Rd, St. Ives 
Huntingdonshire PE17 4HJ 
Telephone St ives (048 06) 4311 

nr- 
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Sinclair Project 60 

The World's leading range of high fidelity modules 

g^
r 

Sinclair Radionics Limited, London Road, 
St. Ives, Huntingdonshire PE17 4HJ. 
Tel; Stives (048 06) 4311 

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 amplifier can 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 \n 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 

iir 

System The Units to use together with Cost of Units 
Simple battery 
record player 

Z.30 Crystal P.U., 1 2V battery 
volume control 

£4.48 

Mains powered record 
player 

Z.30, PZ.5 Crystal or ceramic P.U. 
volume control etc. 

£9.45 

20 + 20 W. stereo 
, amplifier for most needs 

2 x Z.30s, Stereo 60, 
PZ.5 

Crystal, ceramic or mag. 
P.U., F.M. Tuner, etc. 

£23.90 

20 + 20 W. stereo 
amplifier with high, 
performance spkrs. 

2 x Z.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. 
de-luxe stereo amplifier 

2 x Z.50s, Stereo 60 
PZ.8, mains trsfrmr 

As above £34.88 

Indoor P.A. Z.50, PZ.8, mains 
transformer 

Mic., guitar, speakers, etc., 
controls 

£19.43 

F.M. StereoTuner (£25) J k A.F.U. Filter Unit (£5.98) may be added asrequired. 
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from a simple amplifier to a complete stereo 

tuner amplifier with Project 60 modules 

Z.30 & Z.50 
power amplifiers 

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 
full output and all lower outputs. Whether you 
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. 
SPECIFICATIONS (Z.50 units are inter- changeable with Z.30s in all applications). Power Outputs Z.30 15 watts R.M.S. into 8 ohms using 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 3OO,00OHz±1dB. Distortion: 0.02% into 8 ohms. Signal to noise ratio: better than 70dB unweighted. Input sensitivity: 250mV into 100 Kohms. 
For speakers from 3 to 15 ohms impedance. Size: 14 x80x57 mm. 
Z.30 Built, tested and guaranteed with circuits and instruc- tions manual. £4.48 
Z.50 Built, tested and guaranteed with circuits and instruc- tions manual. £5.48 

Project 60 Stereo P.M. Tuner 
Mi. iCBI::: First in the 

g/fk world to use the 
»XEmXZBEQSa&a phase lock bop principle 

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 P.M. 
tuner with fantastically 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. Good reception is possible in difficult areas, and often a 
few inches of wire are enough for an aerial. In terms of a high fidelity this tuner has a lower 
level of distortion than any other tuner we know. Stereo broadcasts are received automatic- 
alty 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 any other high fidelity system. 
SPECIFICATIONS—Number of transistors: 1 6 plus 20 in l.C. Tuning range: 87.5 to 108 MHz. Capture ratio: 1.5dB. Sensitivity: 2//V for 30dB quieting ; 7/fV for full limiting. Squelch level: 20(MV. A.F.C. range: ±200 KHz. Signal to noise ratio: >65dB. Audio frequency response: 
10 Hz - 15 KHz (±1 dB). Total harmonic distortion: 0.15%for 30% modulation. Stereo decoder operating level: 2/<V. Cross talk: 40dB. Output voltage: 2 x 150mV R.M.S. Operating voltage: 25-30 VDC. Indicators: Mains on ; Stereo on; tuning. 
Size: 93x40x207 mm. Built and tested. Post free. 

Stereo 60 Pre-amp/control unit 
«• • ' '' Mtsaa minmmm-jsm 

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^ccurate 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 ±1dB:20 to 25,000 Hz..Ceramic p.u.-up to 3mV; Alix-up to 3mV. Output: 250mV. Signal to noise ratio: better than 70dB. Channel matching: within IdB.Tone controls: TREBLE + 1 5 to —15dB at 10 KHz: BASS + 15 to —15dB at 100Hz. 
Front panel: brushed aluminium With black knobs and controls. Size: 66 x 40 x 207mm. i>Q QO Built tested and guaranteed. 1.57. */ O 

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 unstabi/ised£4.98 
PZ.6 55 volts stabilised£7.98 PZ.845 vo/ts stabilised 
Cess mains transformer) £7.98 PZ.8 mains transformer £.8.98 

PZ.8 

A.F.U, High & Low Pass Filter Unit 
For use between Stereo 60'unit and two Z.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 dis- 
tortion 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 QQ 
output. Size: 66 x 40 x 90 mm. Built tested and guaranteed. I-0.5/0 

The Sinclair 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 it is returned to us within 2 years of the purchase date. There will be a 
small charge for service thereafter. No charge for postage by surface mail. Air-mail charged at cost. 

To; SINCLAIR RADIONICS LTD LONDON ROAD 

Please send 

STIVES HUNTINGDONSHIRE PE17 4HJ 

Name 

Address 

1 enclose cash/cheque/money order. PW.971 
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Fully guarantQad 
Individually packed 
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INTERGRATED CIRCUITS- 
MANY OTHERS IN STOCK 

RCA. CA 3005 wide band R.F. Amp), aWmW «l** C14» CA 3012 wide band ampl. 150m Wdlas .. .. £O'90 CA 3020 Audio power amp!, ,, ,, .. £t'37 CA 3038 Audio pre-amol  £0<90 Oenarat Electric PA 230 £1.40! PA 234 «1; PA 237 £2-10 Mullard TAA 300 EITS; TAA 320 73p 

flS7 MH1 1022 203! 5093 (5067 (100(1 0004 0006 0080 am 8020 0001 0002 0003 0004 0000 

38p I m-m' 
Colomor (Electronics) Ltd. 
170 GOLOHAWK ROAD, LONDON W12. Tel: 01-743 0309 Open 0-12,30, 1,30-5.30 p.m. Thursday 9-1 p,r 

ERSIN 

• • 5 CORE SOLDER 

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

SAVBIT ALLOY 
ALSO DEDUCES 
COPPER BIT WEAR. 
Ecomlcally packed for 

general electrical 
and electronic 
soldering. 75ft. 
18 gauge on 
plastic reel. 
Recommended 
retail price 75p 
Size 12 

A RANGE OF 
SOLDERS IN HANDY 
DISPENSERS. , 

REF, ALLOY SWS 
ISA 60/40 18 lip* 
Size 6 
ultra- Savbit 18 lip' ted) 
15 60/40 22 Mp* 
•Recommended Price 

THIN GAUGE 
SOLDiR, 
ESSENTIAL FOR 
solderingsmall components 
and thin wires. High tin 
^jli content, low 
ll , melting point, 
»' " f; 60/40 alloy, 170ft, 

jj|p 'j 22 gauge on 
' plastic reel. 

fclS .. Recommended 
jSs retail price 75p 

 Size 10 
INVALUABLE FOR STRIPPING 
FLEX, THE NEW AUTOMATIC 
OPENING BIB WIRE STRIPPER 
AND CUTTER, easily 

adjustable for all 
standard 
diameters. Plastic 
covered handles 
can also be used 
as wire cutter. 
'Recommended 
retail price 50p 

UNBEATABLE 
RUSSIAN 
VALUE 

pa 

TECHNICAL DATA ; Waveband (frequency) LW 2000—735'5ni. MW 571-4—186-9m SWS 58-1—40-54111 SWS 31'91~24-79iji 8W1 19-87—16-76ni VHF 3*43—288m (5—104 mc/s) 17 transiHtors, H (linden 

Socketi for tape recorder, record player, e earphone, external power supply (ISv DC), external dlpole aerials. Battery life appro*. 800 hoars. 

PBRFORKAKCE CAN BE COWTPARED WITH fi65 RADIOS! 
extension ipeaker, 

At last, the As trad Solar Radio combining quality with value and a specification not before available from BuHsia. Designed for the man who appreciates the extras necessary for quality performance, This fi waveband Radio has twin speakers for quality. Fully independent Treble and Bass tone controls for ultimate performance and twin separate tuning controls for AM & FM broadcasts. 12 push buttons (or waveband selection including automatic frequency con* trol on VHF. This is the big set from Russia, overall dimen- sions—14' x 9i* x 4i", Included in this incredible speci- fication is an inbuilt tuning meter to ensure that you are spot-on the station you select. Telescopic aerial on universal .foint and a push-button dial light. All presented In a luxurious padded case with carrying handle.,This fabulous Radio is fully guaranteed for 1 year. Only limited supplies available at a never to be repeated price. Immediate delivery. 

£23-97 Earphones 25p. P. & P. 75p 
SEBA ELECTRONICS. Dept. M/O, 104 Rxbridgc Road, Hanwell. London, W7. Phone: 01-579 5844 

FREE FLOG LIST No.6 liSL 
SEND S.A.E. OR CALL AT ANY BRANCH FOR YOURS 

HUGE RANGE OF SPECIAL SNIPS- STEREOS, DECKS, TAPE RE- CORDERS, AMPLIFIERS, SPEAK- ERS, TRANSISTORS, VALVES, COMPONENTS-AT ALL BRAN- CHES. 
TECHNICAL 
'fRADING 

★ Port8mouth-350 Fratton Rd. Tel. 22034 ★ Southampton-72 East St. Tel:25851 ★ Southampton-?? East St. Tel. 31276 
★ Briohton-6 Queens Rd. Tel: 23975 
★ ★ AH Mail Order Tel: 0903 882299 15.17 QUEEN ST. ARUNDEL 

ENORMOUS PURCHASE. GUARAN- TEED. APPROX. HALF PRjOE. 
WORLD TAPE -X- FAMOUS 7\ IHrC 
Standard Play Double Play Sin. 1601t. 12p ""   Sin. 300ft. SOp 4In. 300ft. e8p 41n. 6001t, Sin. 600ft. 88p Sin. 1,200ft. 78p Sfln. 900ft. 58p 5fin. 1,800ft. 86p Tin. 1.200ft. 68p Tin. 2,400ft. 81-86 Long Play Triple Play 

Sin. 225tt. 14p 4in. 900ft. e6p 4In. 460ft. 88p Sin. 1,800ft, 41-25 Sin. 900ft. 63p 6|in.2,400ft. 81-70 5Jin. 1.200ft. 66p Tin. 3,600ft. £8-20 Tin. 1,800ft, 68p Quadmple Flay Pottage 5p reel. 3in. 600ft. 48p 
Post Free leas 6% on three reels. Quantity and Trade enqoiriei Invited 

From Electrical and Hardware shops. If unobtainable, write to; 
Multicore Solders Ltd., Hemel Hempstead, Herts. 
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THIS MONTH'S NEW BARGAINS 
TO 3 Heat Sink. Suitable for most power transis- tore OC 26 etc. This is aluminium, anodised black for maximum heat dissipation. Supplied complete with mica disc and insulation bushes. Price lOp each or 10 lor 90p. Size approx. 21' X 21'. 12 Volt 500 M.A. Mains Transformers. Miniature type now available, price 55p each or 10 for £5. 3 Core Flex, New Colours. (Brown for live, blue for neutral, yellow/green for earth). This is com- pletely P.V.C. covered and ribbed, virtually non- kinkable. Suitable lor washing machines (without heaters) and all portable tools, lawn mowers etc. Conductor size 23/36. £1 per dozen yards or £10 per 100 yards coil. Valve Holders at remarkably low prices—moulded construction—made by most famous company. Price per each 

1-9 10-99 100-999 1,000 up B7G Flanged 2p l*5p l-25p IP B7Q Skirted 3p 2p l-75p l-5p B7G Printed l-2p Circuit 2p l-8p 14p B9A Flanged 2p l-6p l-8p 1-lp B9A Skirted 3p 2'5p 2-25p 2p B9A Printed Circuit 2p l»9p l'8p l-3p 

HORSTMANN "TIME AND SET" SWITCH 
(A 15 amp Switch). Just the thing if you want to come home to a warm house without it costing you a fortune. You can delay the switch on time of your electric fires, etc., up to 3 4 hours from setting time or you can use the switch to give a boost period of up to 3 hours. Equally suitable to control processing. Regular price probably around £5. Special snip price £1-50, p. & ins. 23p. 

. OUT OF SEASON BARGAIN — 

MOTOR by A.E.I. 1/20 hp, 1275 rpm Self starting for normal A.C. Mains, a well made enclosed motor with standard dia. shaft 1' long. Suitable for light power operation. Continuous rating. £1-50 plus 20p post. Instrument Motor by Evershed Hysteresis motor —makers type No. FEX25-CG30 this is a capacitor start motor for llOv AC working double ended shaft—£3-50 plus 20p post and insurance. Cut and Prepared 3 Core Leads. 2 yds. long, P.V.C. covered and ribbed virtually non-kinkable 23/36 conductors. Old colour scheme. 8p each, 10 for 70p. New colour scheme 15p each or 10 for £l-35. Hearing Aid Amplifiers. (Ex behind ear deaf aids). 3 transistors on tiny P.C. board with volume control—whole thing only about half as big as Oxo cube. £1-75 or with sub-miniature microphone and L.S. attached £3'SO. Totally Enclosed Mains Transformers with Primary for normal 230/240 50 Hz mains and secondary rated at 4 amp 80v tapped at 75v and 70v. This is a very well made transformer totally enclosed in metal case. Size 4$" x 6i' x 6J' high. Made to be mounted above chassis with terminations all on bottom. £3*50 each plus 65p post. 8 AMP Variscs. -0-260v—panel mounting type- ex unused equipment, fully guaranteed, £10 each. Carriage—England £1: Wales and Scotland, £1-60. Wafer Switches. Standard Size (H wafer) built to Post Office spec, good contacts and generally very reliable. 9 pole 3 way on 3 wafers 45p—10 for £4. Ditto 2 pole 3 way. 20p—10 for £1-80. P.C. Edge Connector. 18 contact switch with 2 mounting/earthing lugs—SOp each 10 for £2-70. Pointer Knobs. Bulgin brass insert type, ref. no. K.357. Black with white line down pointer, grub screw fixing. 5p each—10 for 45p. Jack-Socket Bulgin. Catalogue no. J14. This is a standard size panel mounting jack, with two leaf contact switches incorporated. Makers recom- mended price 41p. Our price SOp or 10 for £2-70. Miniature Wafer Switch, 1 Pole 8 Way. This has a short spindle and is therefore suitable only for mounting through a metal panel. Price 12p or 10 for £1 08. 24-Wfty Rotary Switch—Single pole £1-25—double pole £1-95. Double Pole, Double Throw Toggle Switch. Suitable for mains voltage and up to 10 amps. 15p or 10 for £1-35. 
BREAK GLASS FIRE ALARM PUSH Made by AFA. As used all over the country. Made from heavy cast steel. Drop front. Open with Allen key for test. Switch normally closed, opens when glass is broken. Diameter approx. 5' £1-25 or with cast steel mounting box tl 76. Post 20p. 

CAR ELECTRIC PLUG Fits in place of cigarette lighter. Useful method for making a quick connection into the car electrical system. 88p each or 10 for £3-42. rto 
ROCKER SWITCH Ik 13 amp self-fixing into an oblong hole, size approximately 1' x l" 6p each. xST 30 for 54p. 

MAINS RELAY BARGAIN Special this month are some single, double and treble pole chageover relays. Contacts rated at 15 amps. Operating coil wound for 240V A.C. <;ood British Make. Unused. Size approx. 1J' x 1'. Open construction Single pole 25p each 10 for £2-25 Double pole 32p each 10 for £2-90 Treble pole 40p each 10 for £3-60 
PUSH BUTTON CHANGE OVER SWITCHES 
This is a Honeywell micro switch mounted on a metal frame with spring loaded plunger to operate. Panel fixing by single J" hole. Single Changeover switch 25p each or ten for £2-25. 2-chaugeover switch operated by single plunger 35p each or ten for £3-15. 3-changeover switches 45p each or ten for £4-05. 

TANGENTIAL HEATERS 
Once again we are able to make a special bargain offer of these very popular heating units. Tangential heaters although brought out a few years ago are still the latest and best type as nothing has yet been made which could be called an improvement on them. The Tan- gential unit is still the only one used in good quality heaters made by Hoover, G.E.C. and all the famous names. Toe unit comprises quiet running AC induction mtor with special bear- ings, the tangential impeller and a 2 section heater element which allows switching half and full heat in the ca^e of the 2 k.w. and one third—two thirds and full heat in the case of the 3 k.w. These heaters are also fitted with a safety cutout to cut the heaters should the impeller stop or the air flow be impeded. They are free standing and need only the simplest of cases, even a wooden cabinet is suitable or the plinth of the kitchen cabinet. Lots of customers missed our special Summer offer of these heaters last year so order early. 200/240 2 k.w. model £2-50. 200/240 3 k.w. model £3-50. Control switch heaters only 25p or two-heat, cold-blow and off 35p. Postage and insurance 33p on heaters. 

AMPLIFIER MAINS TRANSFORMERS 
50v amp. Upright mounting with fixing brackets and metal shrouds to contain magnetic field, 50 c/s primary, tapped llOv, 117v, 210v, 230v and 250v. 2 secondaries, one 50v H amp. other 6v 1 amp for pilot light etc. £1-95, postage 

. THIS MONTH'S SNIP 
LIGHT DIMMER 

For any lamp up to 200 watt. Mounted on switch plate 
to fit in place of standard switch. Virtually no radio 
interferences. Price £1-99 plus 20p post & insurance. 

CAPACITOR DISCHARGE CAR IGNITION 
This system which has proved to be amazingly efficient and reliable was first described in the Wire- less World about a year ago. We can supply kit of parts for improved and even more efficient version, price £4'96. Wnen ordering please state whether for positive or negative systems. Plus 30p post. 

No. of Poles 1 pole 2 poles 3 poles 4 poles 5 poles 6 poles 7 poles 8 poles 9 poles 10 poles 11 poles 12 poles 

• STANDARD WAFER SWITCHES 
Standard size wafer—silver-plated 5-amp contact, standard i" spindle 2" long—with locking washer and nut. 

2 way 3 way 4 way 5 way 6 way 8 way 9 way 10 way 12 way 40p 40p 40p 40p 40p 40p 70p 70p 70p 7 Op 70p 70p 

40p 4 Op 4 Op 40p 40p 7 Op 70p 70p 70p 70p 85p 95p 

40p 40p 40p 70p 7 Op 70p 95p 95p 

40p 40p 70p 70p 
40p 40p 40p 40p 70p 70p 70p 95p 95p 70p £1-20 £1-20 95p £1 45 £1-45 95p £1-70 £1-70 £1-20 £1-95 £1-95 95p 9 £1-20 £1 £120 £1-20 £1-20 £2-20 £2-20 &5p £1-45 £1-45 £1-45 £2-45 £2-45 95p £1-20 £1-45 £1-45 £1-45 £2-70 £2-70 95p £1-20 £1 70 £1-70 £1-70 £2 95 £2 95 95p £1-20 £1-70 £1-70 £1-70 £3-20 £3-20 

-INSTRUMENT SWITCHES- 
Preciaion made with dicast indexing mechanism. Full length J" spindle 5 amp and silver plated contacts. Range except for 9 way is as standard wafer switches. Prices obviously higher. For 40 p read 60p, for 70p read £1, for 95p read £1-40, for £1-20 read £1-80, for £1-45 read £2-20. Note also 2 way types available up to 36 pole, 3 way 30 pole, 4 way 24 pole, 5 way 19 pole, but 10 and 12 way only available up to 6 pole. 

i • 

MAINS OPERATED SOLENOIDS 
Model 772—small but power- ful 1' pull—approx size IJ' x i r x ir sop. Model 400/1 r P«ll. Size 2|' x 2* x If" 75p. Model TT10 !{'pull Size 3" x 2*" x 2*-—£180 plus 20p post and insurance. 
TREASURE 
TRACER 
Complete Kit (except wood 
battens) to make the metal 
detector as described in last 
month's issue. £2 50 plus 20)) 

Mains Connector A quick way to conned equipment to the maiiia safely and firmly—L, N. and E. coded to new colour scheme; discon- nection by plugs prevents accidental switching on: has sockets which allow insertion of meter without dlscoimecticin cable inlets firmly hold one hair wire on up to four 7.029 cables. 85p each 
MINIATURE 
WAFER SWITCHES 2 pole, 2 way—4 pole, 2 way— 3 pole, 3 way—4 pole, 3 way-2 pole, 4 way—3 pole. 4 way—2 pole 6 way—3 pole, 32 way. All at 18p each, £1 80 dozen, your assortment. 

WATERPROOF HEATING ELEMENT 26 yards length 70W. Self-regulating temperature control. SOp post free. 

0 

3 STAGE PERMEABILITY TUNER 
This Tuner is a precision instrument made for the famous Radiomobile Car Radio. It is a medium wave tuner (but set of longwave coils available as an extra (if required) with a frequency coverage 1620 Kc/s-52o Kc/s and intended to operate with an I.F. value of 470 Kc/s. Extremely compact (size only x 2 x | ins. thick) with reduction gear for fine tuning. 85p, with circuit of front end suitable for car radio or as a general purpose tuner for use with Amplifier, 

f |ELECTRIC CLOCK WITH 25 AMP SWITCH 
Made bv Smith's, these units are as fitted to many top quality cookers'to control the oven. The clock is mains driven and frequency controlled so it is extremely accurate. The two small iats enable switch on and off times to be accurately set. Ideal $ for switching on tape recorders. Offered at only a fraction of the regular price—new and unused only £250, less than the value "-.li the clock alone—post and insurance lop. 

DISTRIBUTION PANELS 
Just what you need for work bench or lab. 4 x 13 amp sockets in metal box to take standard 13 amp fused plugs and on/off switch with neon warning light. Suppled complete with 7 feet of heavy cable. Wired up ready to work, £2less plug £2-25 with fitted 13 amp plug; £2-40 with fitted 15 amp plug, plus 23p P. & I. 

COMPUTER TAPES 
2,400' of the Best Magnetic Tap- money can buy—users claim good result with Video and sound. 3' wide £1-45 plus 33p post and insur- ance, with cassette. |* wide £1-25 plus 3Up post and insurance with cassette, i' wide £1 plus 2op post and insurance with cassette. Spare spools and cassettes—1' £1. f" 85p. i" 75p each plus 2J)p post and insurance. 
BALANCED ARMATURE UNITS 
These Capsules are If in diameter and i" thick They will operate as a microphone or loud speaker so can be used in intercom and similar circuits. 33p ten for £8. 
MULTI-SPEED MOTOR 
Replacement in many well-known food mixers. Six speeds are avail- able 500, 850 and 1,100 r.p.m. from either or both of the nylon sockets (where the beaters of the food mixers normally go) and 8,000, 12,000 & 15,500 r.p.m. (ideal polishing speeds) from the main drive shaft. This drive shaft is i in. diameter and approximately 1 In. long. A further point about this motor is that being 230/240v. AC-DC series wound its speed may be further controlled with the use of our Thyrister controller. This is a very powerful and useful motor size approx. 2 in. dia. x 5 in. long, mains 230/240v. Price 88p plus 23p postage and insurance. 12 or more post free. 
MA INS OPERATED CONTACTOR 
220/240v. 60 cycle solenoid with laminated core so very silent in operation. Closes 4 circuits each rated at 10 amps. Extremely well made by a German Electrical Company. Overall size 2*' x 2 x 2iii. £1 each. 

QUICK CUPPA 
Mini Immersion Heater, 350\v. 200/240v. Boils full cup in about two minutes. Use any socket or lamp bolder. Have at bedside for tea, baby's food, etc. £1-25, post and insurance 14p. 12v. car model also available same price. Jug heater £1-50 plus p. & p. 14p. 

DIGITAL COUNTER TIMER 
as described in this Issue. Send today for price list of parts. 

Where postage is not stated then orders 
over £5 are post free. Below £5 add 20p. Semi-conductors add 5p post. Over £1 post 
free. S.A.E. with enquiries please. 

J. BULL (ELECTRICAL) LTD. 
Dept. P.W. 7, Park Street, Croydon CRO I YD 
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HI-FI DISCOUNT ^ 

DRIVE-IN CAR PARK 

COD &l«£0»«rr WAREHOUSE COWfET 
comet comer 

feu m i -■ :i mm 

Rec. Retail Comet Price Price STEREO AMPLIFIERS ALBA UA 700   34-50 26 00 ARMSTRONG 521  56 00 42-50 "DULCI 207     26 00 17-50 DULCI 207M   32 00 21-95 FERROGRAPH F307   62 00 44 00 GOODMANS Maxamp    54 00 38 00 LEAK Stereo 30 Plus   56-50 43 00 LEAK Stereo 30 Plus, in teak cape 62-50 47-95 LEAK Stereo 70     69-00 52-00 LEAK Stereo 70, in teak case .... 75-00 56-95 •LINEAR LT 66    21-00 17-00 METROSOUND ST20   36-00 24-95 METROSOUND ST20E   39-50 2 9 50 PHILIPS RH 591      79-00 61-50 PHILIPS RH 590   52 00 39-50 PHILIPS RH 580   29 00 23-00 PIONEER SA500    62-10 41-95 PIONEER SA700    98 00 68-95 PIONEER SA900   134-10 95-95 PIONEER Reverberation   45-50 31-95 ROGERS Ravensbourne   59-50 45-95 ROGERS Ravensbourne (cased) .. 64-00 49-50 ROGERS Ravensbrook Mk. II   47-50 36-50 ROGERS Ravensbrook (cased) Mk. II   52-50 41-50 SINCLAIR 2000     35-00 27 00 SINCLAIR Project 60/2 x Z30/PZ5 23-90 16*50 SINCLAIR PROJECT 60/2 x Z50/ PZ8/trans    34-86 23 25 SINCLAIR AFU   5-95 4-95 SINCLAIR Neoteric    61-95 46-00 SINCLAIR 3000     45-00 34-95 TELETON SAO 206 (new release) 29 00 18-50 TELETON GA101   37-50 28 50 VOLTEX lOOw. Stereo Discotheque, 8 electronically mixed inputs  185-00 139 00 Starred items above take ceramic cartridges only. All others take both ceramic and magnetic cart- ridges. 
TUNERS •ARMSTRONG 523 AM/FM    53 76 42 00 •ARMSTRONG 524 FM   41-89 33-00 ARMSTRONG M8 Decoder   9-50 8 00 •DULCI FMT.7 FM     26-00 22-00 DULCi FMT.7S Stereo  35-00 29-25 GOODMANS Sterebmax  82-52 49-95 LEAK Stereofetic Chassis  66-50 52-00 LEAK Stereofetic in teak case — 72-50 59 00 PHILIPS RH 690    47 00 38 00 PHILIPS RH 691 ..    89-00 75-50 PIONEER TX500 AM/FM  77-94 63-50 PIONEER TX900 AM/FM    153-69 123 00 ROGERS Ravensbourne chassis .. 61-89 47-95 ROGERS Ravensbrook  45-01 38-00 ROGERS Ravensbrook (cased) .... 51-26 41 00 TELETON 201X FM   36-CO 27 50 TELETON GT 101    45-50 31-95 All above Tuners are complete with MPX Stereo Decoder except where starred. 
TUNER/AMPLI FiERS AKAIAA 8500    229 00 181-00 AKAI6600    142-53 112-00 ARENA R500     82-00 67-00 ARENA 2400   90-30 72-00 ARENA 2700   105-00 85-00 ARENA T9000   303-45 258-00 ARMSTRONG M8 Decoder  9-50 8-00 ARMSTRONG 525  91-89 74 50 ARMSTRONG 526  104-71 84-50 GOODMANS Mod. 80, 35w. R.M.S. 95-00 72-00 MIDLAND 19/542   49-66 37-50 PHILIPS RH 790   139 00 112 00 PIONEER SX770 AM/FM   160-43 126 00 PIONEER SX990 AM/FM    194-74 150 00 PIONEER 440   111-10 89 00 TANDBERG 1171 comp. with decoder    110-00 94-00 •TELETON F2000     51-50 30 50 TELETON TAT20   105-00 77-95 TELETON 10AT1 150w. RMS  160 00 103 00 TELETON TFS50   82-50 59-00 TELETON TFS SOLA MW/LW/VHF 87-50 63-50 •TELETON R.8000 with Speakers 63-25 37-50 TELETON CR55     120-00 87-00 WHARFEDALE 100.1    149 00 119-00 Starred items above take ceramic cartridges only. All others take both ceramic and magnetic cart- ridges. Ail the above Tuners and Tuner/Amplifiers include MPX Stereo Decoder with the exception of Arm- strong where decoder is extra as listed. 
PICKUP ARMS GOLDRING Lenco L75   12-33 GOLDRING Lenco L69   9-29 SME 3009 with S2 Shell    34-47 SME 3012 with S2 Shell   36-71 

tm. 

10-50 7 00 27 00 30-50 

Rec. Retail Comet Price Price CARTRIDGES GOLDRING 800     13-00 6-95 GOLDRING 800E    18-86 10-95 GOLDRING 800 Super E  26-01 19-50 •GOLDRING CS90 Stereo  5-20 4-25 •GOLDRING CS91/E  7-81 6-25 GOLDRiNG G850   6-50 5-25 EMPIRE 1000ZE/X   63 00 52 50 EMPIRE 999VE/X    44-50 36-00 EMPIRE 999TE/X.   27-60 22-50 EMPIRE 999SE/X  21-00 17-50 EMPIRE 999E/X   16-50 13-00 EMPIRE 999/X    11-50 9-25 EMPIRE 909E/X   12 85 10-25 EMPIRE 909/X  9 00 7-50 EMPIRE 90EE/X   9-75 8-00 ORBIT Magnetic NM 22  Special Price 2-90 PICKERING V15 AC2   8 40 7 00 ORTOFON SL15E    29-65 23-75 ORTOFON 2X15K Transformer.... 7-00 5-25 SHURE M3DM.    7-41 4-95 SHURE M31E   12 05 8-95 SHURE M32E    11-10 8-25 SHURE M32-3   10-20 8 00 SHURE M44-5    11-10 7-95 SHURE M44-7    10-20 8 00 SHURE M-44C    10-20 8-00 SHURE M44E   12-05 8-25 SHURE M55E    12-95 9 50 SHURE M75G  17 60 14 00 SHURE M75-6     16-70 13-00 SHURE M75EJ   19-45 16 00 SHURE M75E-95G  23-15 18-00 SHURE M75E   21-30 14-50 SHURE V15-11    40-76 28-95 SHURE V15-11-7     38-90 29 00 Starred cartridges above are ceramic. All others are magnetic. 
TURNTABLES 

GARRARD AP76 turntable, fully wired* complete with Goidring G.800 Cartridge* base and cover. Special Price 30-95 GARRARD SP2S, Mk Hi fully wired with Goidring G800 Magnetic Cartridge. Complete with base, plinth and cover— Special Price 21 -98 GARRARD 2025 fully wired with Sonotone 9TAHC Cartridge complete with base and cover Special Price 15'50 GOLDRING 705/P turntable, fully wired com- plete with Goidring G850 Cartridge, base and cover. List Price £25*00 Special Price £15-95 
DUAL 1219 transcription  60 DUAL 1209 transcription  42 GARRARD SP25 Mk 111    16 GARRARD SL65 B    21 GARRARD SL75 B   39 GARRARD SL95 B   50 GARRARD 401    38- GARRARD SL72 B   33 GARRARD 3500, with GKS Cart. 17- Base and Cover to fit GARRARD SP25, SL55, SL65B and 3500 ..Special GARRARD 40B  13 GARRARD AP76    28- GOLDRING GL69 Mk. II   26 GOLDRINGGL69PMK.il   35 GOLDRING GL75  $6 GOLDRING GL75P   46- GOLDRING Covers for 69P and 75P 4- GOLDRING C99—plinth and cover .. for G99   11- GOLDRiNG G99  26 GOODMANS 3025  37- McDonald mp 60  is- MCDONALD 610  20- 

50-00 35 00 11-90 15-50 26-50 35-50 29 25 25 50 12-90 
Price 4-00 84 10-97 83 21-50 63 21-25 14 28-50 41 31-50 

COMET for 
after-sales service 
THROUGHOUT THE U.K. 
Pictured, Service Dept. 
at Clough Rd., Hull 
also at Leeds, 
Stockton, Goole, 
Wakefleld, Doncaster, 
and Bridlington 

3-50 
45 9 90 00 22-90 74 26-90 75 11-75 00 15-75 

Rec. Retail Price Base and Cover for McDONALD MP 60 and 610    Special Pri PHILIPS 228  20-00 PHILIPSGA146    31-50 PHILIPS 202 Electronic    69-00 PIONEER PL12Awith base & cover 49.93 THORENS TX 25 cover   8-85 THORENS TD125   79 04 THORENS TD125AB   120-20 THORENS TD150A Mk. II  46-16 THORENS TD150AB Mk. II   49-96 THORENS TX11 Cover  4-43 
SPEAKERS B & W Model 70   159-50 B & W DM3    63-00 B & W DM1   32 00 CELESTION Ditton 120   24-00 CELESTION Ditton 15  32-00 CELESTION Ditton 25   65-00 GOODMANS Minister   25 00 GOODMANS Magister   62-50 GOODMANS Maxim   20-39 GOODMANS Mezzo 3   34 00 GOODMANS Magnum K2  44-00 KEF Cresta   22-17 KELETRON KN500 4 speaker system (pair)    23-00 KELETRON KN700 4 speaker system (pair)     27-50 KELETRON KN1000 4 speaker system   19-25 KELETRON KN1500 4 speaker system     24-75 KELETRON KN2000 4 speaker system   28-75 LEAK 200   24-95 LEAK 300   32-50 LEAK 600   49-50 LOWTHER Acousta (with PM6) .. 45-50 LOWTHER Acousta (with PM7) .. 53-00 LOWTHER ideal Baffle   35-50 METROSOUND HFS103 (pair) .... 25 00 METROSOUND 202    21-50 METROSOUND HFS20 (pair) .... 39-00 METROSOUND HFS10 (pair) .... 27-44 PHILIPS RH481    1100 PHILIPS RH482   18-00 SINCLAIR 016     8-98 STE-MA Model 400   24-00 TANDBERG TAN 7   28-80 TANDBERG TAN 11   19-30 TANDBERG TAN 15   45-00 WHARFEDALE Speakers Airedale   69-50 Denton     19-95 Super Linton   24-95 Melton     32-50 Dovedale 3   42-50 Rosedale   65-00 Triton (pair)      59-90 Unit 3 Speaker Kit     13-00 Unit 4 Speaker Kit  18-00 Unit 5 Speaker Kit     26 00 
CHASSIS SPEAKERS GOODMANS Axiette 8    8-10 GOODMANS Twinaxiette 8  9-17 GOODMANS Axiom 10   9-16 GOODMANS Axiom 80    28-31 GOODMANS Axiom 201  14-45 GOODMANS Axiom 301  20-70 GOODMANS Axiom 401   17-86 GOODMANS Audiom 8P  5-55 GOODMANS Audiom 10P   6 05 GOODMANS Audidm 51 ........ 13-05 GOODMANS Audiom 61    18-95 GOODMANS 12P    12-37 GOODMANS 15P   20 00 

Comet Price 
ce 4-50 17-00 25-00 54 00 37-95 7 00 61 95 98 00 35-95 42 95 3 95 

121 95 49-95 25 50 18 00 25-50 50-95 20-50 47-95 16 50 25 95 33 00 18-00 
15 50 
18 25 
13 95 
18-95 
20-95 18-90 23 95 36-90 38 50 46 00 30 00 17-95 15-95 27-95 22 95 8 95 14-95 6 95 16 95 24-50 16 50 35 95 
54 95 15-50 20-50 24-95 31-95 50 95 45-95 10-50 13 95 19 95 

6 50 7 50 7-75 23-75 10 95 1575 14 95 4-25 3 58 9-75 14 00 10 00 16-97 
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(OVER 1,520 sq. yds.) 

COM 

GOODMANS Audiom 18P .. GOODMANS Twin Axiom 10 GOODMANS ARU172   GOODMANS Trebax 100 .... GOODMANS Trebax 5K/20XL 

Rec. Retail Comet Price Price .... 34-00 .... 10-23 4-50 5-60 9-70 

2« 97 S 25 3 50 S-00 7-50 GOODMANS Midax  12 95 9-00 GOODMANS Attenuator GOODMANS Crossover Networks XO/950/5000   GOODMANS Crossover Networks XO/950    -  GOODMANS Crossover Networks XO/5000   WHARFEDALE Sin.Bronze/RS/DD WHARFEDALE Super 8/RS/DD .. WHARFEDALE Super 10/RS/DD WHARFEDALE WMT 1 Matching Transformer    

2 50 

2-00 4 00 7 00 11-50 
0-84 0-75 

HI-FI STEREO SYSTEMS (complete) ARENA MR15   145-00 115-95 ALBA UA552   47-50 35-95 ALBA UA662   62-97 47-95 DECCA Sound 603   72-50 58-95 DECCA Sound 604   72-50 60-95 DECCA Sound 1204   97-50 78-95 DECCALiAN 5, complete with stand. 65-50 52-95 DECCA Compact 3    135-00 112-95 EKCO SRG 609    88-50 69 95 EKCOZU5   165-00 135 00 FERGUSON 3422   87-85 69-95 FERGUSON 3423   118-25 94 95 FERGUSON 3424   123-15 99-95 FERGUSON 3425   145-10 111-95 FERGUSON 3450 with radio ........ 75-00 62-95 FIDELITY Music Master UA2  46 00 33-95 FIDELITY Music Master UA1  98-00 82-95 H.M.V. 2416   129-70 103-00 H.M.V. 204/5/6   202-85 165 00 H.M.V. 2452   68-00 56 95 H.M.V. 2450 with Stereo radio .... 139 00 115-00 K.B. KA1250, complete with two 653 speakers   72-00 59-50 K.B. KA1250, complete with two 651 speakers   83-00 65-95 K.B. 2010 with Stereo radio   76 00 62-95 LEAK30/GOLDRING/WHARFEDALE 182-65 142-95 LEAK 70/THORENS/WHARFEDALE 226-87 175 00 MARCONI Unit 4   77-45 66 95 MARCONI Unit 3   85-00 69-95 METROSOUND Stereo 1010   82-30 65-95 PHILIPS 580/481/105   71 00 5S-95 PHILIPS GF823   51-50 41-50 PHILIPS GF824   69-50 56-95 PHILIPS GF833   67-50 55-95 PHILIPS GF834   88-00 73-95 PHILIPS 882 {less L/S)   99 00 78 50 PHILIPS GF417    99-50 82-75 TELETON 2S60F, with Radio   75-00 55-95 TELETON 8TK stereo system   54-75 48-00 TOSHIBA SP8507   248 00 175 00 ULTRA 6405   79-95 65 95 
TAPE RECORDERS AND TAPE DECKS AKAIM10L  245 05 185 95 AKAIX200O    190 00 125 00 AKA1 X5000 W/L   177-98 135-95 AKAI X330      342-57 265 95 AKAI X-330D   312-56 243-95 AKAI X-360   380-08 279-95 AKAI X-360 D-deck   318-92 243-00 AKAI 1800SD   199-42 129-00 AKAI 1710L 4-track stereo ........ 89-85 65-95 AKAI 1720L   97-21 77-50 AKAI CR80 8-track stereo recorder 115 03 99-95 AKA' CR80D 8-track stereo tape deck   95 00 79-95 AKAI 4000 4-track Stereo   124-90 97-95 

OVER lOOO ITEMS 

LWAYS 
ALL FULLY GUARANTEED- 

WITH AFTER-SALES SERVICE 
All items offered are brand new, latest models in manufacturers' sealed cartons 

Rec. Retail Comet Price Price 89-95 29-40 69 50 24 95 AKAI 4000 D 4-track Stereo deck . BUSH TP 60 Cassette Tape Rec. BUSH TP 70 Cassette Battery/ Mains Tape Recorder  29-95 23-95 BUSH Discassette DC70   21-95 16-95 FERGUSON 3252 4-track  104-30 83-95 FERGUSON 3245 Twin track .... 38-00 29 95 FERGUSON 3246 4-track  44-10 34-95 FERGUSON 3247 4-track  49-65 39-95 FERGUSON 3248 4-track  55-65 43-95 FERROGRAPH 722   266-41 198 00 FERROGRAPH 724   266-41 198 00 FERROGRAPH 7022tracktapedeck 228-71 193-00 FERROGRAPH 704/W 4 track tape deck    228-71 193 00 GRUNDIG C200 deluxe Cassette .. 39-90 GRUNDIG TK 141 (4-track)   61-85 GRUNDIG TK 121 (Twin-track) .. 56-85 GRUNDIG TK 146 (4-track Auto) .. 68-14 GRUNDIG TK 149 (4-track)   57 GRUNDIG 222 stereo cassette .... GRUNDIG TK 147 (4-track Auto.) .. MIDLAND TC 144 cassette  PHILIPS 2202 Cassette  PHILIPS 2204 Cassette bat./main.. PHILIPS 2205 Cassette Tape Rec.. PHILIPS 3302 Cassette   PHILIPS 4307 4-track   PHiLIPS44042-track stereo recorder PHILIPS 4407 4-track stereo recorder PHILIPS 4303 new release  PHILIPS 4302 Twin Track Auto .. PHILIPS 4500 4-Track Stereo Tape Deck   126-00 PHILIPS 4408 4-Track Stereo .... 139 00 PHILIPS 4308 4-Track  60-50 PHILIPS Cassette Stereo Tape Deck   PHILIPS 2400 Stereo Cassette (less L/S)  PYE Cassette Recorder/Radio (Batt. /Mains)   TANDBERG 1841 4-track Stereo Tape Deck    TANDBERG 3021Xltwin track stereo TANDBERG 3041X 4-track stereo TANDBERG 4021X twin track stereo TANDBERG 4041X 4-track stereo TANDBERG 6021X twin track stereo TANDBERG 6041X 4-track stereo 195-OC TELETON 511 Batt./mains cassette 29-50 TELETON 8110 cassette   22 00 TELETON FXB 510 D 4-track Stereo 67-50 TELETON TRC 130 cassette, with VHF/AM radio. Battery/mains, twin motors      41-75 TELETON TC110 cassette, bat/mains TOSHIBA GT 840 S  TOSHIBA GT 601v Twin Track TOSHIBA 850 SA   WHARFEDALE Dolby DC9 Cassette Stereo Tape Deck   115-00 

43-95 53-95 47-95 48-95 79-95 11-95 21 95 25 95 34 95 18-25 38 95 73 95 89 95 34-95 32 00 
98-95 109 00 44 95 

5400 44-95 

4550 36-95 

59 85 96-85 16-00 29-90 33-50 43-15 23-90 49-50 95 00 110-00 42 00 39-00 

59 95 93 00 93 00 150 00 150 00 195-00 165-00 

69-75 109-90 109-90 180 00 

27-75 11000 45-15 94-00 

31-90 20 00 55 95 29 95 59 95 
97 00 

BASES AND COVERS GARRARD WB1 Base  3-86 3-25 GARRARD WB4 Base    5 69 4-75 GARRARD SPC 1 Cover  3-74 3-00 GARRARD SPC 4 Cover  4-44 3-75 Special offer of Base and Cover to fit GARRARD SP25. SL55, SL65B and 3500  Special Price 4-00 COLORING Plinth 75   8-52 7-00 COLORING Plinth 69   8-52 7-00 COLORING Covers for 69P and 75P 4-21 3-50 THORENS TX25 (for TD125AB) .. 8-22 THORENS TX11 Cover  4-11 Base and Cover for TD 125 ........ 15-18 SME Plinth System 2000   39-20 
8 50 3-75 12-50 31 25 3 00 

Open daily to the public from 9-0 A.M. until— 
5-30 P.M. MON. 1-0 P.M. TUES. 8-0 P.M. WED. 
8-0 P.M. THUR. 
8-0 P.M. FRI. 5-30 P.M. SAT, 
Customers are welcome to call- 
Ample car parking facilities 

SME Plinth Systei MOTORBOARDS only 
Complete Price List FREE on request! 

HIGH FIDELITY 
DISCOUNT WAREHOUSES 
(Dept. p.w.) Reservoir Rd., Clough Rd., Hull HU6 TOD "7^7 
(Dept. p.w.) 63A Armley Rd. (Artist St.), Leeds LSI2 ZEE Tei.^32055 
(Dept p.w.) Teesway, Portrack Lane, North Teesside 

Industrial Estate, Teesside, TSI8 2RH 
(Dept p.w.) Heeley Road, Selly Oak, Birmingham 
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 £1.50 only. 
Make cheques, Money Orders payable to "COMET". 

Tel. 66132/ 65215 

COMPLETE HI-FI SYSTEMS 
Completely wired, mounted and ready for use. 

Rec. Retail Comef Price Price GOODMANS AUDIO SUITE, Goodmans Maxamp stereo ampli- fier, Goodmans stereomax AM/ 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   257-13 169-95 
GOLDRING 705Pturntablecomplete with G850 Cartridge, Midland Tuner/Amp., pair of Metrosound 103 Speakers   99-56 69-95 
GOODMANS Module 80 Tuner/ Amplifier, Garrard AP76 Turn- table with Goidring G800 Cart- ridge and 2 Goodmans Minister Speakers   199-00 139 00 
METROSOUND 448 8-track stereo play-back unit complete with 2 HFS 10 Speakers   83-56 70 95 
GOLDRING 705Pturntabie complete with G850 Cartridge, Teleton 206 Amplifier, pair of Keletron KN500 Speakers   77 00 49 95 
TELETON Stereo 8 track tape Audio system complete with speakers.. 54-75 48 00 
GARRARD SP 25. Mk. Ill mounted In base, plinth and cover with GOLDRING G800 Cartridge. Teleton 206 Stereo Amplifier 12 watts RMS, and 2 KELETRON KN500 Speakers, each speaker is a 4 speaker system   88-33 58-95 
PIONEER PL 12 turntable, Good- mans Maxamp, Shure M55E Cart- ridge, 2 Keletron KN 700 speakers (each speaker cabinet contains 4 speakers)  144.38 105-00 
GARRARD AP76 turntable com- plete with Goidring G800 Cart- ridge, base and cover, Rogers Ravensbrook Amplifier in teak case and 2 Goodmans Minister Speakers   142-51 108.-50 
LEAK 30/THORENS/WHARFEDALE 182-65 142-95 GOLDRING GL 75P mounted in teak base with hinged perspex cover complete with GOLDRING G800E Cartridge. Leak Stereo 30 Plus Amplifier in Teak case. 2 GOODMANS Mezzo 3 Speakers 200-50 154-20 
THORENS TD 150AB Mk. II with TX11 dust cover, SHURE M55E Cartridge, LEAK Stereo 70 Amplifier In Teak case. 2 Wharfe- dale Dovedale 3 Speakers   226-87 175-00 
THORENS TD 125AB Electronic Turntable complete with cover. SHURE V15-11 Cartridge, GOOD- MANS Maxamp, GOODMANS Stereomax AM/FM Tuner. 2 GOODMANS Magister Speakers 422-48 309 00 

All in-stock items delivered by 
SECURICOR 

WITHIN 72 HOURS 
(Add £1.50 only for Securicor delivery) 
ALL GOODS FULLY INSURED AGAINST LOSS OR DAMAGE WHILST IN TRANSIT 
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LOW PRICE, HIGH QUALITY SPEAKER SYSTEMS 
All cabinets are new and carefully designed acoustically with speakers mounted on speakers are ex-TV high quality with hi-flux magnets carefully matched and tested. 

VYNAIR 

rln. chipboard baffles. AH 
We stili do the well known Shelley and Caxton column speaker 
systems 

SPEAKER HATCHING 
TRANSFORMERS 
3, 7, 15 ohms. 8 watt, 70np. P. & p. 
!7np. 

STEREO HEADPHONE 
JUNCTION BOX 

Simple unit connects direct to amplifier and 
speakers to give attenuated headphone out- 
put, has 2 position switch to give headphones 
only—speakers only. Only £1-37 each P & P (2f 

CARTRIDGES 
Stereo jSonotone 9TA H/C Diamond £2.40. Ronette SI05 Medium 
Output. £1.40. S106 High Output £1.40. Acos GP93 t Sapphire, £1,90. GP94 I Sapphire, £2. TA700 equivalent to B.S.R. SXIM, 
£1.75. Japanese equivalent to B.S.R. TC8s, £1,75. P. & P. 7np 
on each. 

DUDLEY 

BROADWAY ELECTRONICS 

Widths from 50 to 54 in., 7Snp yd. off roil. 
P & P. lOnp, i yard 40np. P. & P. fOnp. 
Send 5np stamps for samples. 

IMP 
Wedge shaped extension 
speaker 7^- x 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 
£1.25. P. & P. 36np each 

MONO 
PG.9I Stereo Compatible £1.25. Acos 
GP67/2 will replace Collaro and Garrard Mono cartridges, 95np^ T.T.C. Crystal 
High Gain, 75np. B.S.R. TC8H Jap. 
equivalent £1.25. P. & P. 7np. 

FARRADAY 
H" x N" x covered in White, 
Green or Black 
rexine or Teak cloth 
with Silver coloured metal front 
£2-90 P & P 25p. 

CLARENCE 
1T' wide x 8|" x deep with 
volume control 
covered in Black rexine and Mott- 
led Vynair. 
£2-25 P & P 25p. 

11" x 9j" x 5" deep, tapering to 3£" 
deep covered in Black reseine and 
Mottled fawn Vynair £2-10 P & P25p. 

SPEAKERS E M.I. I3i x Sin, 3 ohm £2.50, 15 ohm. P. & P. 30np, E.M.I. 
13, x Sin. fitted two tweeters, 15 ohm £4.50. P. & P. BOnn 
E.H.r. I3i x Sin. (15 ohm) Hi-Fi quality £4.25. P. & P. 30no. 
Bakers I2in. 25 watt 8 and 15 ohms 11. P. & P. 30np. Earie 
Crossover 86np. P. & P. Snp. 

NOCTURNE 73 STEREO SYSTEM 
6w. per channel speech and | music rating complete 

I Garrard 2025/TC with 
;reo cartridge £54-75 PS 

(Nr. Tooting Broadway Underground Station) C.W.O. carriage charges U.K. only. 
K MITCHAM ROAD, TOOTING BROADWAY, LONDON S.W.17 01-672 3984 (C/oserf all day Wednesday) 

Give us six months^ 

and we'll turn your hobby 

info a career. 

You h^ve a hobby for a very 
good reason. It gives you a Sot of 
pleasure. 

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

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

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

It's quicker and easier to phone, but if you 
prefer, send this coupon to; Control E>ata 
Institute, Wells House, 77 Wells Street, 
London, W.l. 
Please give me further information. 
Name 

Address 

Age Phone 5H1 

438 

Ring 

01-637 2171 
between 9 a.m. and 9 p.m. and ask for Mr Payne 

CONTROL DATA 
INSTITUTE 

umicwiiW:! 

The Education Division of one of the world's 
largest Computer manufacturers. 



NEW 1971 CATALOGUE 

NOW READY — 0U^"T 

covet", thousands of 
classified items — pwfes of 

valuable 'information, post free I Op. 

El .El 31 M PfP IE 

Electronic Coir 

Specialis 

iponent 

ts 

IVIRYTHINS BRAND NEW & TO SPEC • LARGE STOCKS • 

BARGAINS IN NEW SEMI-CONDUCTORS 
ALL POWER TYPES WITH PREE INSULATING SITS MANY AT NEW RibUCED PRICES 

40a81 

mm wio sjmsi SN132 2N1302 2N1303 aNi804 asiaos asfisoc 9141807 9K130S 2141300 2141613 3141711 2NII03 2142147 2N2318 9143318* 9143919 2N2219A 9142970 3142869A 2143483 2142484 9142648 2142904A 

3143900 9K390SA 

9J480&3 9148088 2148702 9143708 2N8704 3S3705 2143706 2148707 214a?08 2N3709 9148710 2143711 2148816 2NS904 2143906 9144088 9144089 2144060 9144061 9144062 2N4194 2N4126 9N4984 2144986 J 2144289 

2144S01 3144392 AGIO? AGIM A012? A012I AC183K AOi76 ACT30 Aeifaa AD140 AD149 AD146 AD163 AB162 AMI 4 AMIS AF117 Af 124 AM27 AF130 AF239 AiT26 A8Y9I BC107 BC108 BC109 ECl2e EC136 B014? 

06148 86146 seigg 86164 BO107 SC168 Bcias B016? sows BC169 BOl?? B0178 B0179 B0189L BG183L B0184L BG312L B0218L B6214L BOTtO BOY71 BOY72 BF11S mm BP173 BT194 BF166 BFX96 BFX84 BfXSfl 

BFX87 IFXSI 

B&X90 6407 MO 140 Mfaesii MPS0684 14KT211 14 K1212 NKiai4 NKT274 14X1403 NKT405 
S8S 0081£) 2TXS00 ZXX801 ZTX302 ZTX803 2TX304 21X800 Z1XS01 251X802 Z1X603 21X604 

RESISTORS 10% - S% - 2% 

c c c c O MO 

9&mf 
iff/ 1/4W 
sr 
ir 3W 7W 

folertnet 

10% 4.1 

Basil 
82n-250KD 4-7 fl-470K n 4-7 n-ioM a 4-7 0-10M n 4 7 Q-IOM a io n-iM o 0-22 on is n-ioK n 19 n-iox n 

Valuea milabU 1 to 6 10 to 69 (■e« not* below) 8 
100 Up 

119 B24 9 7 1 0-8 0-7 
Bt2 1 0-8 0-7 
E24 1-2 1 0-9 
112 2-3 2 1-8 
124 4 3-5 3 
El 2 7 7 0 0 E12 7 7 E12 9 6 8 

C aa carbon aim hlgb Btabllity low noise MO « metal oxide Eieotrosil TftO ultra low noise WW s« wire wound TleBsey. 
ma Smote# series! 10, 12, 18, 18, 99, 27, 38, §9, 47, 56, 08. 82 and their decadea. E24 denotei series: at K12 plus 11,13,16, 20, 24, 30, 36, 43, 81, 69, 78, 01 and their decades. 

Prfaet are In pence each for »am» ohmie value and power ratinu, SOT mixed valmt. (Ignore froc<fOM» of lp. on total mtue of r«»<i4or order)   

EBMiR CIOOE8 5% Ml ttng« S-24 V.1UM! WOaiW; 2'7V to SOT 15s 61 IW: ».»v to 82V 87g each 1W: i'TV to 75V 80s « 1-5W rating to 8 Mtts (typo 806?) Clip to Increase rating to S watts (typo 2 4S. 

CARBON TRACK 
POTENTIOMITERS, ions spindles 
Double wiper ensures minimum noise level, Single gang linear 220 Q. to 3'2M Cl JSp Single gang log 4-7K D to 2'2M Q 12p Dual gang linear 4-7K fl to 2-2M Q 42p Dual gang log 4-7K O to 2'2M 42p Log/antilog 10K, 47K, 1MO only 42p Any type with JA D.P, mains switch, extra IZp 
Please note: only decades of 10. 29 and 47 an available within ranges quoted. 

CARBON SKELETON PRE-SETS Small high quality, type PH. linear only 100 ft, 220 fl 470 Q, 1K, 2K3, 4K7,10K, 22K, 47K. 100K, 220K, 470K, 1M, 2M2, 6M, 10M Q. Vertical or horizontal mounting 5p each. 

ENAMELLED COPPER WIRE even No S.W.G. only. 2oz reels 16.22 8. W.G. 26p; 24-30 S.W.0. 30p; 32-34 S.W.G. 83p- 36-40 S.w C S5p- 4a/ r(>H« S.W.O. only 41p. 

MULLARD poly,i«tv C280 «erle* aeov 20% O'OH O'Ozi; O'OSS, o-o« So «> 0*1. M5 4Pt 0-22 6s, 10%: O-SS 7p. l>-i7 8s, »•«« i/jf up. sip, »«s» hp. 
tZ: 

MllLLAm SUB-MIN ELECTROLYTIC ««« r«nn sx»l liii <S ««& VX;VP/V)! IHHmi 1/49: V6/S8! aWJi WfKJ10: 4/40:6/64: e'4/6'4! S-4/26i 8(4; 8/40; 10/25; 10/10110/94! 12*5/25: 16/40; 20/16; 30/84; 85/84, 26/26! 82/4; 88/1*1 85/40; 82/641 40/16! 40/2*6; 60/6*4; 50/251 6»/40i 94/41 64/10; 80/2*6; 80/18; 80/26; 100/6*41 188/4, 125/101 125/18; 160/3*5; KlO/eU; 200/10; 260/4 ; 620/2*6; 820/6*4; 400/4; 600/2*6. 

LARSE CAPACITORS High rippl. carrent types: 1000/26 S8p; 1000/50 lip; 10*0/100 »; 2000/26 87P1 2000/80 ®7p; 8000/100 61-44; 2600/64 77p: 2800:76 *8p; 6000/26 alp; 6000/60 «1*1#1 6000/100 88*81; 10000/60 82-4S, 

COMPONENT DISCOUNTS 
10% on orders for components for £5 or more. 18% on orders for components for £15 or more (No discount on nett items). 

POSTAGE AND PACKING Free on orders over £2. Please add lOp if orders under £2. Overseas orders welcome: carriage and insurance charg- ed at cost. Send S.A.S. for latest list. Prices subject to alteration wtl/t- 

Appa/nM dlsttlbutore for 
SIBMINS iU.K.) LTD. 
AppoinM itcekltii for 
NEWMARKET TRANSISTORS 
RADIOHM POTINTIOMITERS 

SAVE £6*25 ON THE HEW 
ENGLEFIELD 840 AMPLIFIER 
This latest Peak Sound high fidelity ampliftif i&eDr- "iingly original featufes Including i stereo FM tuner. Superb perform- perates many strt facility far adding 1 sacs cbar&cteriities 

striktf in s Superb perform- and luxurious styling lleotrovalue eholee of simulated soft leather eoveriug in black, blue, red or dark green. As advertised at £45. Our price .... 
£38-75 . 

MAINUNi AMPLIPIiR KITS 70W. Aia-BO nett. (main amplifier module). 

36 WATT BAILEY AMPLIFIER PARTS 
Iranelitors and PCB for one channel 16'46 Capacitors, resistors (metal oxide), and trafisietors, one channel. 48'4l, Complete unregulated power supply pack, ii'TS. Suitable heatsiak 10DN 4&0C. Me. 

INTEGRATED CIRCUITS 
SIEMENS' mIS1EGBA1ED 
Oiacmss, full tm* tl all typei la itoek let twy wldi range ot appUoatloni. for full detaili, tee our lateit oouponoats llit. Pletie Mad S.A.E. PLBSSBT 8L408A 7'6 ohms. SE-X0 nett. Applications data lOp. ' 
S-B*e» put an and to bird* nsttlng Component, inet piag to-save, titne—aliews ol component.. E-Bec (70 point.), 41*06 1-Dec. may be temperature-cyeled (208 pohrts), IE-80. Also ^-I>608 and IC carrier*. _____ 
INDICATOR LAMPS 
mOX otoiae base!, iomi4 wd SE/B, B4p! chrome base!, ma* sml»r NK/A, ,14s: chrome bezel.roiind clew Mt/O, 84p, Neon, watts ml type Mep/P, X8» ember type LS60/A, I8pi dew type mm, 18p. All nbova ere tor ':/6v oooiooperation, rUameut type., 6V, «'04A square ted type LSSC/E-6V. Ms, 6V 0 0IA amber type 1S60/A-6V, 80s; ev 0 OSA cleat type 1,860/0- 6V. SOsj 6V 0-04A pro* , type I.B60/0-6V, 89i; 13V 0-04A MSO/B-1SV, 84p, 84V 0 0.A LS60/B-28V, 45p. 

SIEMENS' 
POLYCARBONATE CAPACITORS 
8 ^ ^oTup to O'lmP. 100V ClmF and above. 0'01, 0-012, 0-015, 0-018, 0-022, 0-027 .. ■■ Sp 0-033, 0-039. 0-047, 0-056, 0-008, O-082, 0-1, 0-12, 0.16,0,18.0-22 .. .. " •• •" ai 0-27 7P 033 • ■ 8p 

DIN CONNECTORS plug soehei 
Loudspeaker .. .. 2-pole 12p X0p Audio 3-pole UP IJp Audio 4-POle 14p 12p Audio 5-pole 180 deg. 16p XEp Audio 5-pole 240 deg. 15p 12p Audio 6-pole ISplSp 
CORED SOLDEB—64/40 alloy, 20 s.w.g. 8oz reel, 66p, 1 lb reel, £1-20.   
Handbook o! traniiator equivalent and aubetitutei, 40p. (Postage 8p if ordered alone). 

|(D«ot. PW.971) 28 ST. JUDE8 ROAD, ENGLEFIELD GREEN, EGHAM, SURREY 
Hours: 9-5.30: Sat. 1 p.m. Tel.: Egham 5533 & 4757 (STD 0784-3) Telex 264475 
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DISCOTHEQUE EQUIPMENT 
PACKAGE OFFERS 

F.A.L. PHASE 50 MK.II AMPLIFIER PR. FANE POP 25/2 25W L/SPEAKERS Terms: Deposit £5.50 and 9 monthly payments of £4.?3 {Total £47.98) 
F.A.L. PHASE 50 MK.II AMPLIFIER PR. FAKE POP 50 L/SPEAKERS Terms: Deposit £10.50 and 9 monthly payments of £5 (Total £55.50) 
P.A.L. PHASE 100 AMPLIFIER PR. L125 SOW L/S in cabinets Terms: Deposit £22 and 9 monthly payments ol £11 (Total £121) 
P.A.L. PHASE 100 AMPLIFIER 4 FANE POP 50 L/SPEAKERS Terms: Deposit £14 and 9 monthly payments of £10 (Total £104) 

PACKAGE PRICE 
: carr. 

£44 
PACKAGE PRICE 
£49-505" 
PACKAGE PRICE 
£1)011 
PACKAGE PRICE 
£94 carr. £1.50 

AUDiOTRINE HI-FI SPEAKER SYSTEMS 
Consisting o! matched 12ln. 11,000 line 15 Watt 15 ohm high quality speaker, cross-over unit and tweeter. Smooth response and extended itequency range ensure surprisingly realistic reproduction. kD * / 3 
OR SENIOR IS WATT INC. £6.75 carr. 30p 
HI 1X6 15.000 LINE SPEAKER pair. 3Sp 
AUDIOTRINE HIGH FIDELITY LOUDSPEAKERS 

Heavy construction. Latest high efficiency ceramic magnets. Treated Cone surround. "D" indicates Tweeter Cone providing extended frequency range up to 15,000 c.p.s. Impedance 3 or 8-15 ohms. Please state choice. Exceptional performance at low cost. 
HF801D 8" 8W £2.71 HF120D 12' 15W £4.76 HF102D 10' 10W £3.40 HF128 12' 16W £5.60 HF120 12' 15W £4.25 EF128D 12' 15W £5.90 

FANE 807 HIGH FIDELITY LOUDSPEAKER 
A lull range Sin. 10 watt unit for excellent sound quality, in suitable enclosure. Cast chassis Roll P.V.C. cone snrround and long: throw voice coil to achieve very low fundamental resonance of 80 c.p.s. Tweeter cone is fitted to extend high note response. Frequency range 25 Hz to 15 KHz. Impedance 3 or 8-15 Q. Gauss 10,000. Remarkable value. *"* 
HI-FI SPEAKER ENCLOSURES 
Modem design. Teak veneer finish. Aeoustieally lined. All sizes approx. Carr. 30p. per enclosure JE8 Size 16 x 11 x 9in. Pressurised. Gives pleasing resuits with any Sin. Hi-Pi 'speaker. SE8 For optimum performance with any Sin. Hi-Fi 'speaker. Size 22 x 15 x Sin. Ported SE10 For outstanding results SE12 For exclnt prfmnce with 12in with lOin. Hi-Fi 'spkr £fyJ1A Hi-FJ speaker and Tweeter. /7»R7 Size 24x15x10m. P'td. *"w Size 25 x 16 x 104m. 

£5-35 
£6*47 

R.S.C. PLINTHS 
Superior Solid Natural Wood Construction 

for Record Playing units, cut for Garrard 1025, 2025, 3000,AT60, SP25 etc. 
£3-15 
£6-30 

LEADING MAKES HI-FI EQUIPMENT 
AT CLEARANCE PRICES AVAILABLE AT BRANCHES  ONLY  

R.S.C BATTERY/MAINS 
CONVERSION UNITS 

TYPE BMl An all-dry bat- tery eliminator. Size 5^ x 4j x 2in. approx. Completely replaces batteries sup- plying l-5v. and 90v. where A.fl. mains 200/250v. 50c/s is available. Complete kit with diagram £3 or assembled ready lor use £3.50 

SPECIAL HI-FI 

OFFERS 
All carriage paid. Mail orders only. 
WHABFEDALB/F.A.L. 1 pr Wharfedale Super Linton Speak- ers, I F.A.L. Phase 32 15+15 watt stereo amplifier. Total Rec. Retail Price £87-70, Package Price £66-50- 
Above brand new goods. Following have been unpacked for display purposes only. 
LEAK MINI SANDWICH (Teak finish) £18, ROGERS RAVENSBROOK STEREO AMP. £39. TANDBERG 62 Tape Recorder (stereo) £88, GOLDRING GL68 Transcrip- tion Turntable and P.U. £14-50, GOODMANS AUDIO M91 £19 95. 

R.S.C. TA6 6 Watt HI-FI 
SOLID STATE AMPLIFIER 
200-250v. AC mains operated. Frequency Re- sponsi; 30-20.000 c.p.s. —2dB. Harmonic Distor- tion 0.3% at 1,000 c.p.s. Separate Bass and Treble 'lift* and 'cut' controls. 3 input sockets for Mike, Gram, Radio or fape Input selector switch. Output for 3-15 ohm spkrs. Max. sensitivity 0raV. Output rating I.H.P.M. Fully enclosed enamelled case. H X 2| x 8iin. Attractive brushed silver finish facia plate 10^ x Siin. and matching knobs. Complete kit of parts with full wiring jf'T, JQ Carr. 40p diagrams and instructions. _ 

OR FACTORY BUILT WITH 12 MONTHS' GUARANTEE *.7•19 
R.S.C. All HI-FI 12-14 WAH AMPLIFIER 

PUSH-PULL OUTPUT. Two input sockets with eep. vol. controls for mixing. High sensitivity, 5 valves. Bass i and treble controls. Response ± 3dB 30-20,000 c/s. Hum level — 60dB. Sensitivity 40 millivolts. For ' Crystal or Ceramic. PUs. High Impedance "mikes". For Musical Instruments etc. Std. AC mains. For 3 & 16 ohm spkrs. Complete kit. Full £ I Q CQ instructions and point-to-point wiring diagrams. Carr. 6Op SAE for leaflet. Twin handled metal cover £1.75 Factory built £14.75 or Dep. £3 and 9 mthly pymnts of £1.60 (Total £17.40.) 

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

AU tsiies IS Obmt comMd in SeiiM Vioslr TYPE 04100 IS A1S0 SOITABLB FOS BASS SOIIAB OB ElECISOSIO OBSAK 
1 II-FI «in»{8 HP. J 

TYPE C48S 25-30 WATTS 
Fitted four 8' high flux 8 watt speakers. 
Overall size approx 48 x 10 x 5 in. Carr 50p 
Terms: Dep £3 and 9 monthly r I T.TC 
payments £2 (Total £21) 11 # • # 3 

TYPE C4I2S 50 WATTS Fitted four 19' 11,000 line 15 watt speakers: Overall size approx 56 x 14 x 9 in. Carr 76p Terms: Dep. £4 and 9 monthly payments £3 (Total £81) "*** 
TYPE C4I00 100 WATTS inc. four 12' 50 watt speakers for conserva- £50*50 tive rating. Extra heavy construction. Size approx 58 x 16x 10' Acoustically filled and pressurised. Terms: Dep. £7-60 and 9 mthly. pyts. £5 45 (Total £56-55). Carr. £1 

30 WATT HI-FI AMPLIFIER INS^RD ME I?TAL GRO UP. 
A 2 op 4 input, 2 vol. control Hi-Fi unit with Separate BaM and Treble controls. Current valves. Peak output rating. Strong Rexine covered cabinet with handles. Attractive black/gold P.V.C. facia. Neon indicator. For 200- 280v. A.0. mains. For 8 or 15 ohm speakers. Send S.A.E. for leaflet. 
Terms: Deposit£3.70 and 9 monthly payments of £2.10 (Total £22.60) £19.95 Carr, 65p 

HIGH QUALITY LOUDSPEAKER UNITS 
(3 TEAK VESEEEEU CABIKEIS 
L13 18' X 8' 10 Watt L12 12' Also 10,000 lines 3 or 15 25 WATT supplied ohms. State impedance 10,000 lines Rexine required. 15 ohms. covered 

£5*25 Z £10*50 45p 

LI25 60 WATT 
Two tone Rexine and vynair finish. Fitted pair of 12' 50 watt high flux speakers for conservative rating. Impedance 8-15 ohms. 
Or deposit £4 and 9 monthly payments of £3-35. Total £84-15 

£31 Carr. 75p 
R.S.C. BASS REGENT 50 WATT AMPLIFIER 
A powerful high Quality all-purpose unit for lead, rhythm, bass guitar, vocalists, gram, radio, tape. Peak Output rating, _ £ /Lt\ Loudspeaker unit optional horizontal or vertical mounting. ^Q|| ★ Two extra heavy duty 12in. Loudspeakers. „ _ft Four Jack inputs and two Volume Controls for Carr. £1.50 simultaneous use of up to four pick-ups or "mikes" Bass and Treble controls. Send S.A.E. for icaftet, rr^toi ctn tKi Credit Terms Deposit £16 and 9 monthly payments of £5.75 (Total £67.75) 
FAL PHASE SO MkllAMPLIFIER SOW FAL PHASE 100 AMPLIFIER I00W 
Solid state 4 Separately controlled inputs. Plus master vol. control. Ind. Bass and Treble Controls. Protective circuit to guard against damage from accidental shorts. Output for Speaker/s 3-30 ohms. Size 17' X 7' X 7*' 200-250v. A.C. ntalns. Output 60 watts music rating £33*50 Or deposit £6 & 9 monthly pay- menta £3 50. Total £37 60. Carr. 65p 

Solid State. 4 Separately controlled inputs Plus master volume control. Ind. Bass and Treble Controls. Output for speaker/s 3-30 ohms, Protective circuit to guard against damage from accidental shorts. I.H.F.M. Output rating. / AI *95 Or deposit £12 & 9 monthly pay- 1 ' J 

menta £6-25. Total £68-26. Carr. 75p Send S.A.E. for leaflets. 

FANE ULTRA HIGH POWER LOUDSPEAKERS 
All power ratings ate R.M.S. continuous. 2 YEARS' GUARANTEE High flux ceramic magnets. Heavy cast chassis. All carr. free, 

'POP' 50 'POP' 100 
18" 100 Watt 14,000 gauss 8/150 

£22-05 
Dep: £8 and 9 monthly payments £2-10 (Total £24-90) 

POP' 60 
IS" 60 Watt 14,000 gauss 8/I5G 
£12-90 

Dep- £3.30 and 9 monthly payments. £1.30 (Total £15). 
FOR BASS GUITAR, ELECT. ORGAN. ETC. 

12" 50 Watt 
! 3,000 gauss 
wo £10-50 

Dep £2 and 9 monthly pay- ments £1.15 (Total £12.35) " Pair suitable all purposes 

FANE 
LOUDSPEAKERS 
TOP' 25/2 

I2in. 25 WATT 
Dual Cone 15 £2 (for uses other than Bass Guitar Electronic Organ). 

Carr. free 
p Dep. £1 and 9 mthly payments 75p (Total £7.75). 

£675 

R.S.C A10 30 WATT ULTRA LINEAR 
mCl AMDS ICICD Higblv sensitive. Push-Pull high "i I HP1 r LI I"! Lit output, Hum level—■70dB. Response 
±3dB 30-20,000 c/s. All high grade components. Valves EF86, EF86, ECC83, 807, 807, 6Z84. Separate Bass and Treble Controls. Sensitivity 36 millivolts. For High Impedance microphones. For Clubs, Schools. Theatres. Dance Halls Outdoor Functaons,   etc. For Electronic Organ, Guitar, String Bass, etc. Gram, Radio 

or Tape. Two separate inputs with vol. controls permit such as "mike" and Pick-up etc. to be used for mixing purposes, 200-260 v. 50 e/s A.C mains. For 3 and 15 ohm speakers. Com- / | 5* / 5 plete Kit of parts with wiring diagram and instructions. Twin-handled perforated cover £1.75 Or factory built with EL34 output valves and 12 months' guarantee for £19.75 Carr. 65p 
TERMS: Deposit £4 And 9 monthly payments of £2-10 (Total £22-90). Send S.A.E. for leaflet^ 

1 

RSC IHANSFORHERSj L.F. CHOKES & RECTIFIERS 
FULLY GUARANTEED. Impregnated and Interleaved where necessary 
Primaries 200-2507. 500/8. Screened wtt atwbwp » nimanes Kow-eouv. • MIDGET CLAMPED TYPE 2f x 21 x 2iin. 250v., 60mA, 6.3v.    J»|p 250-0-260v., 60raA 6.3v 2a ■ • 85P FULLY SHROUDED UPRIGHT MOUNTING 250-0-250v. 60mA, 6.3v. 2a., 0-5-6.3V. 2a. £1.25 250-0-250v. 100mA, -6.37. 4a., 0-5-6,3v. 3a. £1.99 300-0-300V. 100mA, 6.3v. 4a., 0-5-6,8v, 3a. £1.99 S00-0-300V. 130mA, 6.8v. 4a., c.t., 6.3v. la. For Mullard 510 Amplifier  350-0-350V. 100mA, 6.3v. 4a., 0.5-6.3v. 3a. £1.9B 390-0-330v. 150mA, 6.3v. 4a., 0-6-6.3v. 3a. £2.40 425-0-425V. 200toA, 6.3v. 4a., c.t., 5 v. 3a. £4.49 425-0-425v. 200inA, 6.3v. 4a., 6.3v. 3a., 5v. 3a   £4.89 450-0-450v. 25bmA, 6,3v. 4a., c.t., 5v. 3a. £4,99 
TOP SHROUDED DROP-THRO' TYPE 250-0-250v. 70mA, 6.3v. 2a., 0-5-6.3V. 2a. £1.20 250-0-250v. 100mA. 6.3v. 3.5a 51.40 250-0-250v. 100mA, 6.3v. 2a., 6.8v. la. .. £1.45 3o0-0-350v. 80mA, 6.3v. 2a., 0-5-6.3v. 2a. £1.50 260-0-250v. 100mA, 6,3v, 4a., 0-5-6.3v. 3a. £1.99 300-0-300V. 100mA, 6.3v. 4a., 0-5-e.3v. 3a. £1.99 300-0-300V. 130mA, 6.3v. 4a., 0-5-6.3v, IS. Suitable for Mullard 510 Amplifier  £2.35 850-0-350v, 100mA, 6.3v. 4a., 0-5-6,3v. 3a. £1.99 350-0-3507. T50mA, 6.3v. 4a.. 0-r)-6.3v. 3a. £2.85 

FILAMENT or TRANSISTOR POWER PACK Types 6.3v. 1.5a. 45p; 6.3v. 2a. 49p; 6.3v. 3a. 69p; 6.3v. 6a. £1.15; 12v. la. 50p; 12v. 3a. or 24v. 1.5a £1.20;0.9-18v. lia. 99p; 0-12-25-42V. 2a. £1.60 CHARGER TRANSFORMERS 0-9-15v. Ua. D5p; 24a. 99p: 3a. £1.10; 5a. £1.30; 6a. £1.49; 8a. £1.85 AUTO (Step UP/step DOWN) TRANSFORMERS 0-110/120V. 200-230-260v., 50-80 watts 99p; 350 watts, £1.70 250 watts £2.49; 500 watts £6.25. OUTPUT TRANSFORMERS „ ~ Standard Pentode 5,000 O. or 7,000 Q to 312 45p Push-Pull 8 watts EL84 to 3 « or 15 12 .. 78p Push-Pull 10 watts 6V6, ECL86 to 3,5, 8 or jg Q   £1.85 
Push-Pull EL84 to 3 or 15 Q 10-12 watts .. £1.20 Push-Pull Ultra Linear lor Mullaru 510, etc. £1.99 Push-Pull 15-18 watts, sectionally wound 6L6, KT66, etc., for 3 or 15 Q »1. Push-Pull 20 watt high quality sectionally wound EL34,6L6, KT66 etc. to 3 or 15 12 £S.t9 SMOOTHING CHOKES 150mA, 7-10H. 250 Q 65p; 100mA, 10H, 200 Q 65p: SOmA, 10H, 850 Q46p;60mA,10H. 400 « 25p. 
SELENIUM RECTEFIEBS F. W. (Bridged) All 6/12v. D.C. output. Max. A.C. input 18v. la. 25p. 2a. 8Sp. 8a. SOp. 4a. 6Sp. 6a. 80p. 
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Introducing R.S.C. Mklll SUPER 30 HI-FI STEREO AMPLIFIER ■  , ■  -    j, SBTIM KUVEl METAL FACIA with black letter- 
A COMPLETELY NEW DES!@N 
FURTHER IMPROVED IN BOTH 
APPEARANCE and PERFORM- 
ANCE. REPRESENTING VALUE 
FAR HIGHER THAN THE 
PRICES SUGGEST. * ' Only high grade components by leading manufacturers. COMPLETE KIT OF PARTS 
Or FACTORY BUI(.T with 12 months guarantee £33 •TS Dep. £5-75 and 9 monthly payments £3-50 {Total £37'25)fc",',# 
Or FACTORY BUILT in cabinet as illustrated Dep. £6 and 9 monthly payments £3*86 (Total £40«74) 
PRINTED CIRCUITRY, TWENTY SILICON TRANSISTORS. FOUR DIODES) FOUR RECTIFIERS. L TECHNICAL DETAILS (Applying to each channel where a ppropriate) CONTROLS; PUSH-BUTTON SELECTOR (1) Disc (2) Radio (3) Tape(4) Mono L (5) Mono R (6) SPEAKER DiS. (7) Mains on/off. Bass. Treble, and Balance. Plus Ceramic'Mag P.U. 

9 
Carr- 65d 

+ SATIN SILVER METAL FACIA with black letter- 
PUS^-B^U^TtJN^^ELECTOR^SWITCktlteG68 

$ JACK lSOCKET0FOR HEADPHONES 
*5f|{(N^ITA^i0|oA'SHv5,tOD

DERHM?K'! 
Ip CARTRIDGE CERAMIC or MAGNETIC, 
^GA

R
R
E

DCLOESSME
0NFOPR

11II' WITH THE BEST ANCILLARY EQUIPMENT THAT CAN BE AFFORDED. 
OUTPUT: 15 watts R.M.S. (Continuous) into 8 ohms. 10 watts R.M.S. (Continuous) into 15 oh2s. rt.cxopTiON I4IIM A NOISE 75dB Min Vol.—65dB Ful Vol. HARMONIC DISTORTIOft ?REOOENCY RE8PONSE™3dB THr to TOKHz 0-1%at 1000 Hz 10 Watts 
TREBLE CONTROL; +16dB to-12(18 alMKHz TALK-BSdB BASS CONTROL: +17dB to —16dB at 40Hz CROSS TALK booo SENSITIVITIES: Disc Mag. 2 5mV. Ceramic 35mV. Radio iT8?m , A »AMEL SOCKETS ARE FOR 3 PAIRS OF INPUTS df P.U. W Radio. (3) Tope Amp. Plus pair for tape recorder signal take off and 2 pairs for speaker connections.    

RSG HIGH FIDELITY STEREO PACKAGE OFFERS Four fully wired units ready to 'plug in.' 
^ SUPER 30 AMPLIFIER (15 + 15 

watt) in veneered housing it GARRARD SP25 MKIII Turntable on 
Plinth with cover GOLDRING CS90 Ceramic Pick up Car- 
tridge with diamond stylus p —^ " 
PAIR OF STANWAY III 
Speaker Units Special j 

Price Carr. £1-50 
+ 15 watt) 

uciriciL up 

i£79-80 

Matching as recommended for optimum performance, ^end 
S. A.E for coloured brochure showing other money-saving offers. 

Package prices apply providing 
all individual units are purchased 
from any branch within 3 months. 
See leaflet. 

Stanway II 
if Super 30 Amplifier (15 

In veneered housing 
if Goldring GL69 II Transcription 

Turntable on Plinth as illustrated 
if Goldring Magnetic P.U. Cartridge. 
sU'daiTo|f £^6•ts"1'terms available on all package offers 

ATTBA0TIVB TEAK or AFRORMOSIA 
TS3BEBED CABINETS and PLINTHS 

6-5+6-5 watt in veneered housing 
GARRARD SP25 MK III Player 
unit on Fismh GOLDRING CS90 Ceramic P.U. 
Cartridge with diamond stylus 

•k PAIR OF DORCHESTER Loudspeaker Units DCO 
Special Total Price rMQ Carr. il-35 ««•» 

Or Deposit £715 and 9 monthly payments £6-35 (Total £64'30). 
Trans. Plastic Cover £3TS extra. 
Tacksas as ftfoove bai witfe tl ar 000 A changer and Sonotone 8TA Ceramic Cart- ridge in lieu o! SP25 £C j ."JJ Carr. and CS9ft 81 ^. Or Deposit £6 and 9 monthly 
payments £5'70 (Total £57-30) 
Trans. Plastic cover £3-15 extra. 

SPEAKER SYSTEM 
£22 

'YORK' HIGH-FIDELITY 
■jk Moderate size only 25 X14 X lOin, COMPLETE it Response 30-20,000 C.p.s. KIT Impedance 15 ohms Carr. d3p it Performance comparable with units costing considerably more. Consists of (1) 12in. 15 watt Bass unit with cast chassis, Ron rubber cone surround for ultra low resonance, and ceramic magnet. (2) 3-way quarter section series cross-over system u/ o ^ 5in. high flux middle range speaker. (4) High efficiency tweeter. (5) Appropriate quantity acoustic damping material. (6) Handsome leak veneered cabinet. (7) Circuit and full instructions. Terms: Dep. £4-50 and 

9 monthly payments £2-25 Otond ,, , __ . u^.UBe DEMONSTRATIONS at all branches  
RSC G66 6+6 WATT high quality STEREO AMPLIFIER 

Individual Ganged controls: Bass, Treble, Volume and Balance. Printed circuit construction employing 10 Transistors plus Diodes. Output rating I.H.F.M. Frequency range 20-20,000 c.p.s. Suitable for Crystal 
Pick-ups. etc., and for loudspeaker output impedances of 3 to 15 ohms. 
For standard 200—250v A.C. mains operation. Attractive silver finished 
metal facia plate & matching control knobs. COMPLETE KIT of PARTS INCLUDING 
FULLY WIRED PRINTED CIRCUIT 
and comprehensive wiring £Q *00 carr. 
diagram and instructions 40p, 
Or FACTORY BUILT IN TEAK rn.QQ VENEERED CABINET as illustrated tlx. 77 

dep £2-50 and 9 mthly pymnts. fWS (Total £15-5S> 

HIGH FIDELITY LOUDSPEAKER UNITS 
Cabinets latest style Satin Teak yeneer. Acoustically Imeo or MM acoustic damping. Ported where appropriate. Credit terms avaUaDle. 
DORCHESTER (Illustrated) Size i6x llX9in. appr. Range 45-15,000 
c.p.s. Rating 8-10 watts. Fitted High flux 13 X Sin. ££ #45 p,,- 4(h. i Dual Cone speaker. Imp. 3 cir 15 ohms. * p" 
STANWAY II Size 20 X xoi x 9iin. approx. Rating 10 watts. Inc. 
13 x Sin. speaker with highly flexible cone surround, >«■( <NawTO>oe coil and 10,000 line magnet High flux tweeter. Handsome Scandinavian design cabinet. Range --5-20,000 c.p.s. Imp. 13 ohms. Gives £17 "85 smooth realistic sound output. See package offers for lUustration 
R.S.C. TAI2 MKIII 6-S j- 6-5 WAU STEREO AMPLIFIER 
FTLLY TRANSISTORISED, SOLID STATE CONSTRUCTION HIGH FIDELITY OUTPUT OF 6.5 WATTS PER CHANNEL Designed lor optimum performance with any crystal or ceramic Gram. P.XJ. cartridge, Kadio timer. Tape recorder etc. it 3 separate switched input sockets on each channel it Separate Bass and Treble controls it Slide Switch for mono use it Speaker Out- put 3-15 ohms ★ For 200-250v. A.C. mains it Fre- quency Response 20-20,000 c.p.s. —2dB -fc Harmonic Distortion 0.3% at 1,000 c.p.s. Hum and Noise - 70dB it Sensitivities (1) 50mV (2) 400mV (3) 100mV. Output rating I.H.F.M. ★Handsome finish F^ia plate A Kimtis. COMPLETE KIT OF PARTS WITH FULL WIRING DIAGRAMS & INSTRUCTIONS. 
Factory built with 12 months guarantee £19*50 or Deposit £3 and / I C *50 Sn1*' 
9 mtbly pymts £2-15 (Total S22-35). Or in Teak veneer housing 40p. 
£23 Dep. £8 A 9 mtbly payments £2.55 (Total £25»951. Send S.A.E. for leaflet 

AUDIOTRINE A55 HIGH QliALITY STEREO SYSTEM | LOW DEPOSIT 
    CREDIT TERMS 

AVAILABLE ON PURCHASES OVER 
£8 {KITS OF PARTS EXCEPTED) 

INTEREST CHARGES 

REFUNDED 
ON CREDIT SALES SETTLED IN 8 MONTHS 

5 + 5 WATT OUTPUT 
GARRARD 5200 CHANGER WITH LOW MASS PICK- UP ARM AND STEREO CARTRIDGE. 
CONTROLS: TREBLE. BASS, VOLUME. STEREO. BALANCE. Operation on 200 - 250v. 
A.C. mains. 

PAIR OF LOUDSPEAKER UNITS 
incorporating high flux 
8x5 ins. speaker. 
Size approx. 13 x 7^ x 8J ins. 
Price complete f AO ONLY WT'A 

   , , Carr. £1-25 
Luxurious Teak Veneer Finished Cabinets. Transparent Terms: Deposit £5'50 and 9 plastic (tinted) cover included for main unit. Silver monthly payments 3U Output rating. I.H.F.M finished facia plate and matching control knobs. (Total £46.) 

A REALLY SURPRISING STANDARD OF QUALITY IS OBTAINABLE FROM THIS COMPACT LOW PRICED SYSTEM 
BRADFORD 10 North Parade. (Half-day Wed.) Tel. 25349 
BLACKPOOL (Al"nt) a & c- Ele«r<,ni"'227 cstTe« 
DIDLiiMfUAM 30/31 Gt. Western Arcade (Half-day BIRMINGHAM ' wed.) 021-236-1279 
DERBY 26 0smaston Rd"The spot (Half"day Wed4i36i 
DARLINGTON >8 Pricstgate (Half-day Wed.) Tel, 68043 
EDINBURGH 133 Leith St, (Half-day Wed.) Tel. 556 5766 
GLASGOW 326 Argyle St. (Half-day Tues.) Tel. CITy 4158 
HULL 91 Paragon Street (Half-day Thursday) Tel. 20505 

HI-FI CENTRES 1TB 
MAIL OKDER* TO; Audio Houee, Henconner Lane, Leeds 13. Terms C.W.O. or C.O.O. No C.O.D. under it. Postage 2Sp extra under £8. 30p extra over £2 or es quoted. Trade supplied, S.A.E. please with euqulrlee Sranehw open *11 day Sera. 
MAIL ORDERS MUST NOT 

BE SENT TO SHOPS 

32 High Street (Half-day Thurs.) Tel. 56420 LEICES 1 ESI 
5-7 County(Mecca) Arcade, Briggate (Half-day Wed.) 
73 Dale St. (Half-day Wed.) Tel. CENtnfl 'Liverpool 
238 Edgware Road, W2 (Half-day ThursJ LONDON 

60A Oldham Stroe^iHalf-day^Wedd MANCHESTER 
I OS Newport Rd. (Half-day Wedd MIDDLESBROUGH 5 i- iipnw 
Store^fHalf^day'wedd^l^^^M^P s:!rlUl^S(^;-rket ^ SHEFFIELD 
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BENTLEY ACOUSTIC 
CORPORATION LTD. 
38 CHALCOT ROAD, CHALK FARM. LONDON, N.W.I 
THE VALVE SPECIALISTS Telephone 01-722-9090 

OA2 .301 dC\V4 63 
OB2 .30 6DE7 .50 1A7GT .33 6DT6 .50 
1H5GT .33 6F1 .59 1L4 .13 6F6 .63 
INoGT .3? 6F6G .25 
1R5 .27 6F13 .33 
1S4 .24 6.F14 .44 
185 .20 6P18 .45 1XT4 .29 6F23 .70 1V5 .48 6F24 .88 2D21 .35 6F25 .60 3D6 .19 6F28 .70 
3Q4 .38 6H6GT .15 3Q56T .35 6J5G .19 
3S4 .27 6.T5GT .29 
3V4 .32 6J6 .18 
5V4G .36 6J7G .24 
5Y36T .28 6J7GT .38 
5Z4G .35 6K7G .10 
6/30L2 .57 6K76T .23 
6A8G .33 6K8G .16 
6AC7 .15 6LI .98 
6AG5 .25 6L66T .39 
6AK5 .25 6L7GT .63 
6AL5 .11 6L18 .45 
6ANB .49 6L19 .38 
6AQ5 .22 6LD20 .48 .40 6AT6 .20 6N7GT 6AU6 .21 6Q7 .43 .30 6AV6 .30 6Q7G 6B8G .13 6R7 .56 6BA6 .21 6R7G .35 
6BC8 .50 6SA7GT .35 
6BE6 .22 6SA7M .35 6BH6 .43 6SG7GT .33 
6BJ6 .39 6SC7GT .33 
6BQ7A ,38 6SH7 .53 
6BR7 .79 6SJ7 .35 6BE8 .63 6SK7GT .23 fiBW6 .72 6SQ7GT .38 
6BW7 .57 6V6G .17 
6BZ6 .31 6V66T .31 
6CB6A .26 6X4 .22 .25 6C9 .73 6X5GT 6CD6G 1.09 7A7 • 88 
6CG8A .50 7B6 .58 
6CH6 .38 7B7 .35 6CL6 t'CUo .43 .50 7C6 7H7 •30 .28 

7R7 .65 25Y5G .43 CY31 .32 
7Z4 . 50 25Z4G .30 DAC32 .33 
91)7 .78 25Z5 -40 DAF91 .20 
10CJ. 1.25 25Z6G .43 DAF96 .35 
lOC'-i .50 30C1 .29 DF33 .37 10F9 .45 30C15 .82 DF91 .14 
10F18 .35 30C17 .79 I>F96 .35 
10LD11 .53 30C18 .83 DF97 .63 
10P13 .54 30F5 -70 DH63 .30 10P14 1.10 30FL1 .62 T>TT76 .28 
10PX8 .32 30FL2 -75 DH77 .20 
12 A6 .68 30FL12 .71 DK40 .55 
12AC6 .40 30FL14 .70 DK92 .41 
12AD6 .40 30L1 .31 DK96 .38 
12AB6 .48 30L15 .60 DL96 .36 .30 12AT6 .28 30L17 .71 DM70 
12AT7 .17 30P4ME .98 DM71 .38 
X2AU6 .22 30P12 .69 DW4/ 
12AH7 .20 30PX9/ 350 .38 
12AV6 .28 30P4 .60 DW4/ 
r2AX7 .28 30PL1 .61 500 .33 
12BA6 .30 30PL12 .33 DY87/6 .23 
12BE6 .30 30PL13 .78 DY802 .48 
X2BH7 .27 30PLX4 .67 E80F 1.20 
I2E1 .85 30PL15 .89 E83F 1.20 
12J7GT .33 38L6GT .42 E88CC .60 .40 12 K5 .50 35W4 .23 E92CC 
12K76T .34 35Z4GT .24 E180F .95 
12Q7GT .28 35Z5GT .30 E182CCI. 13 
12SA7GT 50L6GT .45 E1148 .53 .40 85A2 .43 EA50 .18 
12SC7 .35 90CI .59 EA76 .88 
12SG7 .23 807 .59 EABC80 .31 
12SH7 .15 5763 50 EAC91 .38 
12SJ7 .23 AC2/PEN EAF42 ,49 
12SK7 .24 .98 EB34 .20 .11 12SQ7GT AC2/PEN/ EB91 

.50 DD .98 EBC4I .48 
14S7 1.X5 AC6PEN. 38 EBC81 .33 
19A05 .24 AC/PEN(7) EBC91 .30 
19G6 1.45 .98 EBF80 .31 
20F2 .66 AC/TH1 .50 EBF83 .38 
20L1 .98 AC/TP . 98 EBF89 .30 
20P1 .88 AL60 -78 BBL21 .60 
20P3 .84 ATP4 .12 EC86 .63 
20P4 .91 AZ1 .40 EC88 .60 
20P5 1.00 AZSI .46 EC92 .35 
25A6G ,29 AZ41 .53 ECC32 1.58 
25L6G .22 CL33 .91 ECC33 1.58 
26X5 .38 CY1C .53 ECC40 .60 

.17 .20 

EOC85 .27 ECC8G . 40 ECC88 .35 ECC189 .48 EOO804 .57 ECC807i. 70 ECF80 .28 ECF82 ,28 BCF86 .65 ECF8O42.10   .63 EGH42 EGH81 ECH83 ECH84 ECL80 ECL82 ECL83 ECL84 ECL85 ECL86 EF22 EP36 EP37A EF39 

.81 

EF40 EF41 EF42 BF54 EF80 BF83 BF85 EF86 EF89 EF91 EF92 EF97 EF98 EF18S EF184 EH90 ELS2 EL34 EL35 EL37 :EL41 
1.00 .87 .54 

EL42 .33 EL81 .51) EL83 .38 EL84 .23 EL85 .40 EL86 .40 EL91 .23 EL95 ,34 EM34 .90 EM80 • 38 EM81 .40 EM 8 4 .32 EM87 .36 EY51 .34 EY8i .35 EYSS .55 EY84 .50 EY87/8 .31 EY88 .43 EY91 .53 EZ40 .40 EZ41 .43 EZ80 • 22 EZ81 .23 EZ90 .22 FW4/500.75 FW4/800.75 GZ30 .35 GZ32 .42 GZ33 .70 GZ34 .53 GZ37 .75 HABC80.45 HL2SDD.40 HL41DD.98 HL42DD.50 HN309 1-40 HVR2 .53 HVE2A .53 KT2 .25 KT8 1.75 KT44 1 - 00 KT66 KT81 2.00 KT88 1.70 KTW61 . KTW62 . KTW63 .50 MHLD6 ;75 N78 2.05 NS08 .98 

.53 

.44 

]S"339 .44 P61 .49 PABC80 -34 PC86 PC88 PC93 P097 PC900 PCC84 PCCSij PCC88 PCC89 PCC189 .49 PCCSOD .60 PCF80 .29 PCP82 .31 PCF84 .40 PCF86 .45 PCF20a .67 PCF801 .33 PCF802 .40 PCF8O0 .63 PCF806 .59 PCF808 .70 PCH200 .62 PCL82 .33 PCL83 .60 PCL84 .35 
PCL805/85 .42 PCL86 .40 PCL88 .67 PD500 1.44 PEN4DD 1.38 
PEN36C .75 PEN45 .35 
PEN45DD .75 PEN46 .20 
PEN45SDD .98 
PENDD- 4020 .88 PFL200 .54 PL36 .47 PL81 .44 PL81A -50 PL82 .31 PL83 .33 

PL84 .31 j PL302 .60 PL304/500 •34 
PLoOo 1.30 1 PL508 .90 PL509 1.30 PL802 .75 PH84 .36 PX4 1 • 16 PX25 1.16 PY33/2 .50 PY80 PY8I PY82 PY83 PY88 PYoOO PY800 PY801 PZ30 QQV0S/10 1.20 QV04/7 .63 RG1-240A 1-98 -75 

.33 

.95 

.48 

R10 Ell E16 E17 E19 SP42 SP61 TH4B TH233 .98 TP2620 .98 TJABC80 .30 UAF42 .50 TJBC41 .45 UBC8J. .40 XJBF80 .29 XJBF89 .31 UBL21 .55 U092 .35 UCC84 .34 UCC83 .35 UCF80 .35 TJCH21 .60 UCH42 .81 TJCH81 .31 UCL82 .34 

1.75 

.50 

UCL83 .49 ! AC107 .15 BCZ1I 38 OA70 .15 
UF41 .50 AC113 .23 BD119 45 OA73 .15 
UP4-2 .60 AC127 .17 BP158 29 OA79 .09 .09 UF80 .35 AC128 .20 BF159 25 OA81 
UF85 .34 AC156 .20 BP16S 20 OA85 .08 .13 UFSe .83 AC167 .25 BF173 38 OA90 
TJF89 .29 AC166 .25 BP180 30 OA9i .09 
UL41 -59 AC168 .38 BP181 40 OA95 .09 .09 UL84 .32 AC176 .55 BF183 40 OA200 
UM80 .33 AC177 .28 BF194 15 OA202 .10 
UY1N .50 AGY17 .25 BFY50 23 OC23 .38 .38 UY31 .55 ACYI8 .20 BFY51 .19 OC33 
UY41 .38 ACY19 .19 BFY52 .20 0024 .38 
UYSS .26 ACY20 .18 BYIOO .18 OC25 .38 
U10 .45 ACY2I .19 BY105 .18 OC36 .24 
U12/14 .38 ACY22 .15 BY114 .18 OC38 .60 .63 U18/20 .75 ACY28 .18 BY126 .15 0029 
1719 1.73 AD140 .38 BY127 .18 OC35 .32 
1722 .39 AD 149 .50 BYY23 0036 .43 
U25 .65 AD 161 .45 1 .00 0043 .63 
U26 .59 AD162 .45 BYZlfl .25 OC4S 1.18 
1746 .78 ADT140 .63 BYZ11 .25 OC44 .10 
17191 .60 AF102 .90 BYZ12 .25 0045 .11 
17251 .70 AF103 .SO BYZ13 .25 OC46 .15 
U28:i. .40 AFH4 .25 CG12E .20 OC70 .13 
U282 .40 AF115 .15 FSY11A .23 OC71. .11 
17301 .40 AF117 .19 GD9 .20 0072 .11 
17403 .33 AF121 .30 GET1I3 .20 OC74 .23 
U404 .38 AF124 .25 GET116 .40 OC75 .11 
U801 .95 AF126 .18 GET118 .20 0076 .15 
TJ4020 .38 AF139 .65 GET119 .20 OC77 .27 
VP-23 .40 AF178 .68 GET573 .38 OC78 .15 
VP4.I .38 AP180 .48 GET587 .43 OC78D .15 
VR105 .33 AF186 .55 GET873 .15 OC81 .11 
VT61A .35 AF239 ,38 GBT887 .23 OC81D .11 
VU111 .44 BA102 .45 GET897 .23 OC83 .11 
VTj120 .60 BA115 .14 GET898 .23 OC82D .11 
VI7120A .60 BA116 .25 Ml .15 OC83 .20 .24 VU133 .35 BA129 .13 M3 .15 OC84 W76 .34 BA1S0 .10 MATI00 OC123 .23 
W107 .50 BAlaS .15 .39 OC139 .28 .95 W729 .60 BC107 .13 MAT101 OC140 
X41 .50 BC108 .13 .43 OC169 .23 

BC113 .25 3VIAT120 OC172 .35 Transistors BC115 .15 .39 OG200 .22 & Diodes BC116 .25 MAT 121 1 OC201 .38 
2S323 .50 BC118 .23 .43 OC202 .43 
AA119 .15 BCY10 .45 OA5 .28 OC203 .30 
A A120 .15 BCY12 .50 OA9 .13 OC904 .30 
AAI29 .15 BCY33 .20 OA10 .43 OC205 .43 
AAZ13 .18 BCY38 .23 OA47 .10 ORPi3 .53 

All valves are unused, boxed, and subject to the standard 90 day guarantee. Terms of busmess -- Cash or cheque -with order only. Post/packing 0.03 per item subject to a mmunum of 0.09. Orders over 5.00 post/packing free. Same day despatch by first class mail. Any parcel insured against damage in transit for only 0.03 extra per order. Complete catalogue with conditions of sale price 0.07 post paid. Business hours Mon.-Fri. 9-3.30 p.m. Sats. 9-1 p.m. ho-o We do not handle seconds nor rejects, which are often described as New and Tested but have limited and unreliable life. No enquiries answered unless S.A.E. is enclosed for reply.   

H.A.C. 
SHORT-WAVE 

KITS 

WORLD-WIDE RECEPTION 

wm. 

Famous for over 35 years for Short-Wave Equip- ment of quality, "H.A.C." were the Original suppliers of Short-Wave Receiver Kits for the amateur constructor. Over 10,000 satisfied customers—including Technical Colleges, Hos- pitals, Public Schools, R.A.P., Array, Hams, etc. 
NEW "DX" RECEIVER 

Improved one-valve model "DX" mark 2. Complete kit—price £3.30 (post & packing 20p.). Customer writes: "Australia, India and America at loud volume."—"I am 14 years of age and have logged over 130 stations, plus countless Amateurs from all over the world." Send S.A.B. for test report. 
This kit contains all genuine short-wave com- ponents, drilled chassis, valve, accessories and lull instructions. Ready to assemble, and of course, as all our products—fully guaranteed. Full range of other S.W. kits, including the famous mode! "K" and "K plus" (illustrated above). All orders despatched by return. {Mail order only.) Send now for free descriptive catalogue & order form. 
"H.A.C." SHORT-WAVE PRODUCTS 
29 Old Bond Street, London W.I 

NEW RANGE U.H.F. TV SERIALS 
AH U.H.F. aerials now fitted with tilting bracket and 4 element grid reflectors. Loft Mounting Arrays. 7 element £2-25. 11 element £2-625. 14 element £3-00. 18 element £3-50. Wall mounting with Cranked Arm, 7 element £3 -25. 11 element £3-75. 14 element £4-12i. 18 elerrtent £4 - 50.* Chimney Mounted Arrays complete. 7 ele- ment £4 00. 11 element £4-375. 1.4 element £4-75. 18 element £5-25. Complete assembly instructions with every aerial. Low Loss co-axial cable 85P yd- King Teleboosters-— Lab gear U.H.F. Boosters from £3-75. Belling Lee 'Concord' all band V.H.F./ U.H.F. mains operated pre-amp £7-50. State clearly channel number required on all orders, p.p. Aerials 40p. Accessories 15p. C.W.O. or C.O.D. 

BBC-ITV-FWI AERIALS 
B.B.C. (Band 1) Loft £1 ■ 25. Wall S/D £1-625. 'H' array £3 • 00. ITV (Band 3) 5 ele- ment loft array £2-25. 7 element £2-75. Wall mounting 5 element £3-25. Combined BBC/ITV loft 1 + 5 £2-75. 1 + 7 £3-37L Wall mounting 1+5 £3-87+ Chimney mounted 1 + 5 £4 ■ 50. Preamps from £3 75. Combined BBC/ITV/BBC 2 aerials 1 + 5 + 9 £4-00. 1+5+14 £4-50. 1=7 = 

14 £5 00. Available loft only. FM radio loft S/B 97ip. 'H' £1-925. 3 element array 
£2-875. Standard co-axial cable 5p yd. Coax plugs Sip. Outlet boxes 30p. Diplexer crossover boxes 871? p. & p. Aerials 40p; accessories 15p C.W.O, or C.O.D. (Min C.O.D. charge 17Ip.) 5p for fully illustrated lists. 

Callers welcomed—open all day Saturday. 
K.V.A. ELECTRONICS (Dept. P.W.) 

40-41 MONARCH PARADE, 
LONDON ROAD, MiTCHAM, 

SURREY 01-648 4884 

LOOK AT THESE PRICES 
CARtRIDGES 
Acos GP67-2, GP91-35C £1-12| : Acoa 6P93-1 £1-331 ; Acos GP94-1 £1-621 ; Sonotone 9TAHC 
£1-971. All above in makers' cartons. BSB X4H £150. 
THIS MONTH'S SPECIAL OFFER 
Garrard SP23 Mk. Ill with KS40A cartridge. 
In good quality teak plinth with perspex dust 
cover. Complete with all leads ready to use £20. SP20 Mk. Ill deck only leas cartridge £11-87. 
PLUGS & SOCKETS 
Phono plugs, assorted colours 4|p ; 45p per doz.; 
Coaxial plugs, aluminium 7|p; Coaxial couplers 7|p: 
2 pin DIN plugs 15p; 3 pin DIN plugs 15p; 5 pin 
DIN plugs 17p; 2 pin, 3 pin & 5 pin DIN sockets 7|p: 
Wander pings 2|p; eookets 3Jp; Banana plugs 5ip: Sockets 6p: 3-5mm J/Flugs 71 p and 12|p; Standaid 
J/Piuge with solder terminals lOp ; Chrome 16p ; Side Entry J/Plugs black and chrome 24p; Insulated j/sockets—o/cct 20p, c/cct 17p. 
ELECTROLYTIC CAPACITORS 
4uF 150v 4p ; 8uF 500v 15p ; lOuF ISOv 4p ; 
12uF 25v 4p ; 16uF 450v i4p : 16uF + 16uF 
450v 23|p : SOuF lOv 4p : 50uP lOv 4p ; 
XOOuF 9v 4p ; XOOuF 12v 4p : 150ttF 12v 4p ; 
320uF 9v 5p ; 1500uF 30v i9p ; IOuF 18v 7|p ; eOOOuP 25v 50p : lO.OOOuF 25v 76p ; 20,00OuF SOv £1-05. 
MICROPHONES 
Acos Mic 45 £1121; Acos Mic 60 99|p ; Planet 
CM70 £1-50 ; Hand Mike 75p. 
VALVES 
PY81 86p ; PCL82 39p; EF.183 45p : EFi84 45p 

Postage extra. 

GEORGE FRANCIS (Dept FW), 
12 -14, MIDDLE GATE, NEWARK, NOTTS' 

Telepboae .- Newark 4733. 
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Practical Wireless Classified Advertisements 

The pre-paid rate for classified advertisements is B-Jp per word (minimum 12 words), box number 7)p 
extra" Semi-displayed setting £6 per single column inch. All cheques, postal orders, etc., to be made 
payable to PRACTICAL WIRELESS and crossed "Lloyds Bank Ltd." Treasury notes should always 
be sent /'c -.; 1stcrccl post. Advertisements, tosether with remittance, should be sent to the Ciassihed Ad- 
vertisement Manager, PRACTICAL WIRELESS, IPG Magazines Ltd., Fleetway House, Farringdon 
Street, London, EC4A 4AD for insertion in the next available issue. 

Miscellaneous 

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 ail 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 HOUSE-TO-HOUSE USE. SCHOOL PROJECTS, LANGUAGE, LABORATORIES, SCOUT CAMPS, etc. 
GET YOURS i SEND £5-20 NOW 

TO; 'BOFFIN PROJECTS' 
DEPT. KW2010 4 CUNCL1FFE ROAD STONELEIGH, EWELL, SURREY 

JOHN SAYS...  
RING MODULATOR by Dewtron is professional, transformerless, 5-transistor, has adjustable Fi/F2 rejection. Module £7. Unit £8-90. WAA-WAA Pedal kit of alt parts, inch all mechanics & instr. Only £2-45. AUTO RHYTHM from Dewtron modules. Simple unit for waltz, foxtrot etc, costs £16-55 in modules. ORGAN PERCUSSION and other fascinating effects. Send ISpfor illust. list, D.E.W. Ltd., 254 Ringwood Road, Ferndown, Dorset. 

AE 396 
PICK-UP CONVERSION KIT 

To replace E.MJ. Double 'C' 
cartridge, comprising pick up head shell, turn-over holder and 
dual sapphire cartridge. Mono 
only. Full D.I.Y. instructions supplied. 

£3-72 
Send stamp for comprehensive 
lists of transformers, condensers, resistors, cartridges and tape 
heads. 

R.D.I, LTD., 
Chilton Works, Garden Road, 

Richmond, Surrey. 

ENGINEERING SERVICE for construc- 
tors. Lathe work, milling, sheet metal, castings, etc. S.A.E. for details. Chelms- ford Machine Tool Company, P.O. Box 
55, Chelmsford CM1 2AU. 

DAILY UFO Flight Patterns, 3732P. 
UFO Map, S. England, 3712p. TV Notes 
UFO Detection, 2 Optical Circuits, 50p. 
UFO Wave pattern and prediction, 
45p. Radar & Electronic Publications, 
"Highlands," Needham Market, Suf- 
folk. 

IRISH READERS. Eagle products avail- 
able, send lOp in stamps for latest illustrated catalogue to Toner Elec- 
tronics, Lismore Park, Waterford. 

Miscellaneous 

TOP TRANSISTORS- 
Brand New and Individually Tested Tran- 
sistors supplied unmarked, but packed separately for indentification and guaranteed 
to be within their correct specification or 
money refunded. AH at 9p. each or 

Any 12 transistors for only £i 
ACY22 BFY5! OC72 2N3702 
BCI08 BFY52 OC202 2N3703 
BCI09 BSY27 ZTX300 2N3705 
BCI68 OC45 2N706 2N3706 
80169 OC7I 2N2926 2N3708 

Money back guarantee, P. & P. I Op. 
J. M. KING (K) 

!7 Buckridge, Portpool Lane, London, E.C.I 

  THE NEW 
ELECTRONIC MUSIC FOR YOU 
Then how about making yourself an elec- tric organ? Constructional data available —full circuits, drawings and notes! It has 5 octaves. 2 manuals and pedals with 24 stops—uses 41 valves. With its variable attack you can- play Classics and Swing. Write NOW for free leaflet and further details to C. & S., 20 Maude Street, Darlington, Durham. Send 2Jp stamp. 

4-20p P&p j 

MARKTYHfiE 
l¥l(MAILORDER) LTD. 

Miscellaneous 

17. BBC/ITV 
TELEVISIONS £5 

Working Perfectly 
plus P&P £1 CWO. 

SUITABLE FOR ANY AREA 
3 Channel i9in D/S TVs. ITV, BBC 1, BBC 2. £25 inc. carriage. 17in 13 Channel, complete but untested £1-50 each, plus £1 P&P. CWO. 

SPEAKERS 
6in x 4m, 7in x 4in SOHM 20p plus 8p P&P each. CWO. 

Regular deliveries throughout England and N. Ireland. 
TRADE TV's 

407 Thornton Road, Girlington, Bradford 8, 
Yorks. 

1275 

^KIYNECT 
The safe quick 3 conned* etedrical S©quipmcnT wtmouf apJug'. 

Revolutionary new Keynector connects electrical equipment to mains supply in seconds. Ideal for high-speed bench test- ing, shop demonstrations or do-it-yourself experts. Key- nector can take multi-parallel connections up to 13 amp. maximum loading oS one mains point, is easy to operate, and pays for itself by saving time. Safety features include wall or bench fixing built-in saiety switch with 13 amp fuse, no protruding parts eliminates accidental shocks, special neon saiety light shows Keynector is working. As selected"for the Design Centre. DEPT. P.W.I. 
72 WILLESDEN LANE, LONDON, N.W.8 
01-824 4833 

BUILD IT in a DEWBOX quality 
cabinet. 2m x 2^ in x any length. 
D.E.W. Ltd., Ringwood Road, FERN- 
DOWN, Dorset. S.A.E. for leaflet. Write now,—Right now. 

SERVICE MANUALS for Pre 1958 
H.M.V. and E.M.I. MODELS. Radio and Record Player Manuals 25p each. Tele- 
vision Manuals 3712 p each. Send C.W.O. 
stating model required. Also limited 
range of components and spares. Send 
details of your requirements. R.D.I. Ltd., Chilton Works, Garden Road, 
Richmond Surrey. 

12 VOLT 
FLUORESCENT LIGHTS 

HS 

Sssft 
Beat Power Cuts, 12 ins 8 watt Tube, ideal for Caravan, Tent, Emergency Lighting etc, 
Fully Transistorised, Low Battery Drain, 
With ON/OFF Switch and i2v Socket to Run other Lights or 12V Equipment. 
Unbeatable at X>«J OU p0St paid 
or in kit form £2-90 
SALOP ELECTRONICS 23 Wyle Cop Shrewsbury, Shropshire 

Callers welcome 
S.A.E. for lists 

CHEMICALS. Wide range. Send S.A.E. for list- Kcmco, 22 Kemerton Road, 
London S,E,5, Mail Order only. 

CONSTRUCTORS. Stop Marking Out 
Heat Sinks. Use my non-wear drill Jig 
for all (T03) Transistor Bases, e.g. 
OC25, OC28, OC20, etc. Price 40p plus 
5p P&P- Enquiries: R. Camps, 115 St. Anthony's Drive, Chelmsford, Essex. 

MARKEM ELECTRONIC AIDS 
SIGNAL INJECTORS IK/c output can be heard well above 40 M/Hz. £2-30 each . SIGNALTRACERS complete with earpiece: R.F. and A.F. input at the flick of a switch. £3-00 each, fully tested. . , Both units use P.P.3. battery (not supplied) Post free in U.K. C.W.O. only. 
KEMWORTHY TOOLS LIMITED LYON ROAD, MERTON. SW192RT 

Ladders 

VARNISHED TIMBER LADDERS from manufacturer. Lowest prices anywhere. 
1512 ft. cxtd. £6-20, 17ft. ext. £6-50, 20ft. ext. £7, 21I2ft. ext. £7-75. 24" 2 ft, ext. 
£8-90. 29ft. ext. £10-25. Sl'zft, triple 
ext. £12-25. 36ft. triple ext. £16. Carr. 
80p, Free lists. Also Aluminium Ext. & 
Loft Ladders. Callers welcome.—(Dept. 
W.L.S.J Home Sales, Baldwin Road, 
Stourport, Worcs. Phone 02-993 2574/ 
5222. Placing order on C.O.D. 



Wanted 

WE BUY New Valves, Transistors and clean new components, large or smal] 
quantities, all details, quotation by 
return. WALTON'S WIRELESS 
STORES, 55 Worcester Street, Wolver- hampton. 

WE BUY New Valves and Transistors. 
State price: A.D.A, MANUFACTURING 
CO., 116 Alfreton Road, Nottingham. 

TOP PRICES PAID tor NEW VALVES 
popular T.V. and Radio types. 
KENSINGTON SUPPLIES (C), 

367 Kensington Street. Bradford 8, 
Yorkshire. 

CASH PAID for New Valves. Payment 
by return. WILLOW VAX.L, ELEC- 
TRONICS, 4 The Broadway, Hanwell, London, W.7. 01-567/5400-2971. 

WANTED; Murphy A40c. Condition 
immaterial, but must be complete. 
Box No. 96. 
WANTED; PRACTICAL WIRELESS, 
March 1965. Electronic, December 1968. 
Borrow or buy. Top price paid. Write:, 
G. Watts, 236 Dill Hall Lane, Church. 
Nr. Accrington, Lanes. 
HIGHEST POSSIBLE CASH PRICES 
for Revox, Ferrograph, Brenell, Vor- 
texion, Tandberg. S.30-5.00. 01-837 8200. 

Educational 

YOUNG MEN {AND WOMEN) trained as Radio Officers on liners and other ships. Salaries rising to £2,500 per year (all found). Iramediafce vacancies. Grants available for Day full-time course. For details of training write to: 
THE RADIO COLLEGE, 

91 Lancaster Road, Preston, Lanes, stating if interested in Day or Postal Course. 

TRAIN FOR SUCCESS 
WITH ICS 

Study at home for a progressive 
post in Radio, TV and Electronics. 
Expert tuition for City & Guilds 
(Telecoms Techn's Cert, and Radio 
Amateurs') R.T.E.B., etc. Many 
non-exam courses inch Colour TV 
Servicing, Numerical control & 
Computers. Also self-build kit 
courses—-valve and transistor. 
Write for FREE prospectus and find out 
how ICS can help you in your career. 

ICS, DEPT. 541 INTERTEXT HOUSE, 
STEWARTS ROAD, LONDON, SW8 4UJ 

Educational 

MEN! You can earn £50 p.w. Learn 
Computer Operating. Send for FREE 
brochure—London Computer Opera- tors Training Centre, C94 Oxford 
House, 9-15 Oxford Street, London, W.l. 

GO TO SEA as a Radio Officer. Write: Principal, National College, Broad- water, Fleetwood FY7 8JZ. 

RTEB CERTS., City & Guilds, Colour 
TV, Radio, Computers, Radio Ama- teurs Cert., Practical Electronics (with 
kit). Thousands of successes. Send for full details of Home Study Courses 
and illustrated book—FREE: BIET, (Dept. H.7), Aldermaston Court, Read- ing, RG7 4PF. 

CIE, AMSE, City & Guilds, etc., on 
'Satisfaction or Refund' terms. Thou- 
sands of exam, successes. Postal Courses for all branches of Engineer- 
ing. Illustrated prospectus FREE. 
Please state subject of interest: BIET, 
(Dept. H.8), Aldermaston Court, Read- 
ing, RG7 4PF. 

Situations Vacant 

EAGLE INTERNATIONAL require 
Audio Engineers; excellent prospects. 
Must be fully conversant with Stereo 
Amplifiers, Tuners, Multiplex, etc. 
Contact Mr. Morrow 01-636 0961. 

RADIO 

OPERATORS 
DO YOU HOLD PMG SI OR 
PMG I OR NEW GENERAL 
CERTIFICATE OR HADTWO 
YEARS' RADIO OPERATING 
EXPERIENCE? 
Looking for a secure job with good 
pay and conditions 
Then apply for a post with the Com- 
posite Signals Organisation—these 
are Civil Service posts, with oppor- 
tunities for service abroad, and of 
becoming established i.e. non-contri- 
butory pension scheme. 
Specialist training courses (free ac- 
commodation) starting January, April 
and September 1972. 
If you are British born and resident in 
the United Kingdom write NOW for full 
details and application form from; 
RECRUITMENT OFFICER 
GOVERNMENT COMMUNICATIONS 
HEADQUARTERS 
OAKLEY, PRIOR ROAD, CHELTENHAM, 
GLOS. 6L52 5AJ 
Telephone: Cheltenham 21491 Ext. 2270 

Aerials 

BAKER AND BAINE9 DHE AERIALS—BBC. JT.V, BBC II all from one aerial. 
All aerials come complete with tilt clamp and will fit up to a 2-inch mast. POSTAGE PAID INLAND. 
8 element 1-90; 10 element £2-10; 14 element £2-35; 18 element £3-25; 22 element £3-75. 
UHP Pre-Amps, high gain, low noise, com- pletely self-contained with 9 volt battery. Group A. B and C available. Battery model £3-75. Mains £587L Postage 12|p. 
Low loss co-ax 625 type Up per yard. 
Aerial lashing kits—poles—diplexers etc., SAE will bring full lists. 
11 DALE CRES., TUPTON, CHESTERFIELD 

For Sale 

MORSE MADE | | 
EASY ■ " 

FACT NOT FICTION a you RIGHT you will be reading amateur and commercial Morse within a month (normal progress to be expected). 
Using scientifically prepared 3-speed records you automatically learn to recognise the code RHYTHM without translating. You can't help it, it's as easy as learning a tune. 18 W.P.M. in 4 weeks guaranteed. s C.O.D. ring S.T.D. 01-660 2896 latory booklet to: 

f LANE, PTJRLEY, SURREY 

Vt/KAW so moresstoiiAt. me 
sarswuia m*AN Asaosoe WAY — 

sifdmns mmmMm 

W! 

aiEi   
. Choice of 13 self-spray plain cofours and pi 

crossed P.O. for tc 

SEEN MY CAT? 5,000 items, Mechani- 
cal & Electrical Gear, and materials. S.A.E. K. R. WHISTON, Dept. PW, 
NEW MILLS, Stockport. 
AUSTRALIAN READERS! SEND 
S.A.E, FOR ELECTRONICS CATA- 
LOGUE. HOP-IPAK, P.O. Box 224, Carl- 
ton South, 3053, Victoria, Australia. 

Metal Work 

METAL WORK; All types cabinets, 
chassis, racks, etc., to your specifica- tions. PHILPOTTS METAL WORKS 
LTD., Chapman Street, Loughborough. 

Service Sheets 
SERVICE SHEETS. Radio, TV etc. 8,000 models. List lOp. S.A.E. enquiries. 
TELBAY, 11 Maudland Bank, Preston. 

LARGE SUPPLIER 
OF 

SERVICE SHEETS 
(T.V., RADIO, TAPE RECORDERS, 
RECORD PLAYERS, TRANSISTORS. 
STEREOGRAMS, RADIOGRAMS, 

CAR RADIOS) 
Only 25p each, Manuals from 50p, 
"PLEASE ENCLOSE LAPSE 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. CARANNA 
71 BEAUFORT PARK 
' LONDON, N.W.11 

We have the largest supplies of 
Service Sheets (strictly by return of post). 
Please stale make and model number 

alternative. 
Free TV fault tracing chart or TV list on 

request with order. 
Mail order only. 
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Service Sheets 

Service Sheets S. IN/lanuals  
LARGE RANGE OF MODELS AVAILABLE FOR RADIO, TELEVISION, TAPE RECORDERS, R/PLAYERS, ETC.  . ^«i- .«iiTt i r M/-, i n Dice Dl c ACC 1Q71 I I5TQ ARF A\/AM ARI F ISn. 

Post free 

RANGE Ul- IVlUUtLb AVAIL^dlc run h/auiu, i p^. - ■■■—    ....  
FROM 25p EACH — S.A.E. WITH ENQUIRIES PLEASE —1971 LISTS ARE AVAILABLE 13p. MULLARD TRANSISTOR.AUDIO AND RADIO CIRCUITS PRICE £1 - 63p ^ TV FAULT FINDING BOOK by DATA PUBLICATIONS LTD. " o5p MULLARD VALVE & SEMI CONDUCTOR DATA BOOK ^ 23p MAZDA VALVE & PICTURE TUBE DATA BOOKLET i( 23p BRIMAR VALVES & TELE TUBE DATA LIST . 20p RESISTOR COLOUR CODE INDICATOR DISC < 'op. 

Sets of Brand New Valves supplied for most makes of Radio /T.V. etc. Prices on request. 
belLs television services Albert Place Harrogate Yorkshire Tel OAS3 - BSSAA 

RADIO, TELEVISION over 3,000 
models, JOHN GILBERT TELEVISION, 
lb Shepherds Bush Rd„ London W.6. 
SHE 8441. 

SERVICE SHEETS (1925-1971) for Tele- 
visions, Radios, Transistors, Tape Re carders, Record Players, etc., by return 
post, with free Fault-Finding Guide. Prices from 5p. Over 8,000 models 
available. Catalogue I3p. Please send 
S.A.E. vdth all orders/enquiries. Hamil- 
ton Radio. 54 London Road, Bexhill, 
Sussex. Telephone Bexhill 7097. 

SERVICE SHEETS. TV. Radio, etc., 
25p. Large stocks. S.A.E. with enquiries please, callers welcome. K. L. Bower, 
35 Briarwood Drive, Wibsey, Bradford. 

TRADER SERVICE SHEETS 
40p. each plus postage 

We can supply Trader Service Sheets for 
most makes and types of Radios, Tape 
Recorders and Televisions-—Manuals for some. 

Cheques and open P.O.s returned if sheets not 
available. 

OAKFIELO ENTERPRISES 
LIMITED 

29 CHURCH ROAD, 
TUNBRIDGE WELLS, KENT 

Make Mode! Radio/TV 

1971 List now 
available at 10p 
plus postage 

If list is required 
indicate with X 

From         
Address         

enclose remittance of.    
(and a stamped addressed envelope) 

s.a.e. with enquiries please 
MAIL ORDER ONLY (February PW) 

Receivers and Components 

BRAND NEW COMPONENTS by 
return. Electrolytics IS or 25 volts, 
1, 2, 5, 10 mfds, 3 Sp 25, 50 4p, 100 5p. 
Mylar film 100V -001, -002, -005, ■01, •02 2p, -04, -05, -1 2-5p, Muilard minia- 
ture Carbon Film Resistor?; xs W E.12 series in-lOMDS for 5p. Postage 5p. 
The C.R. Supply Co., 127 Chesterfield 
Road, Sheffield S8. 

Receivers and Components 

TRANSFORMERS, Chokes, Solenoids 
rewound. Modern, obsolete or unusual 
—types, any size or voltages. Guaran- teed as new. SAE enquiries. Ratcliffe, 
18 Beech Avenue, Thongsbridge, Hud- 
dersfield. 

PRINTED CIRCUITS 
FW 10 Watt Amplifier (May 1971) Price 55p inc. p/p. 
PW Hi-Fi Signal Generator (May 1971) with separate Stabilised Power Supply. Total price £1.15 inc. p/p. All boards are drilled and tin plated with the reverse side screen printed for easy compo- nent and connection identification. 
Send S.A.E. for List of other P.C, Projects. 

SERVITRON ELECTRONICS 18 Beckdean Ave, Poulton-le-Fylde, Blackpool, Lanes. FY6 8BG, 

CIRCUITS CIRCUITS CIRCUITS 
Ten exciting circuits per month with instruc- tions to build. Every month a completely new set. This month's circuits cover 

RECEIVERS OF ALL KINDS 
Only 50p per set of ten p & p free 
Free Data and Technical A-Z cards (build up the complete set month by month). Cheques and PO to Dept PWC, Photronics, 3 Whitehall Gardens, London, E4. 

Sae for details. 

SINCLAIR SUPER IC-12 12 W integrated circuit amplifier and pre- amplifier. Frequency response 5Hz-l00KHz ±1dB. Harmonic distortion less than 1% (Typically 0-1%). Supply voltage 6-28V (PZ5 or PZ6 power units ideal—see below for our low prices). Suppl led complete with comprehensive instruction and application manual. ONLY £2 65 
SINCLAIR BARGAINS Power supplies;- PZ5 £3-80. PZ6 £6'80. PZ8 £6-80. Transformer for-PZ8 £2-25. Micro- matic receivers:—Assembled £2-70. Kits £2*20. Batteries 27p extra. 
EMI PROFESSIONAL RECORDING 
TAPE First grade, brand-new, unused, f inch, stand- ard play magnetic tape with leaders. Supplied in manufacturer's attractive sealed boxes. A superb bargain at £1 for 1200ft or 6Sp for 600ft. 
SINCLAIR PROJECT 60 OFFERS Stereo 60/2 Z30/PZ5 .. .. .. £1« « Stereo 60/2 Z30/PZ6  £19-00 Stereo 60/2 Z50/PZ8 .. .. ■■ £21-25 Transformer for PZ8  £2-25 Project 60 FM tuner (in stock at last) £20-50 Active Filter Unit   £4-75 016 Loudspeaker   £7-70 Kit of extra capacitors, plugs, cables, fuse to complete Project 60 .. £2-20 
S-DECS AND T-DECS Buy at our new low prices. Solderless, plugln, breadboard panels allowing rapid construction of lashups and unending re-use of components. S-DeC (70 points)   £0'95 T-DeC (208 points)   £2-10 
THE 0 7P TRANSISTOR Surplus PNP silicon transistors supplied complete with data. From 2S300 series. Typical Vcb = 25 V, hfe = 35, ft = 1 Mcs, Pmax = 300 mW. Untested and unmarked, but we guarantee at least 80% are good. 50 for 40p. 100 for 7dp.  ^ 

SWANLEY ELECTRONICS 
32 GOLDSEL RD., SWAHLEY, KENT 
Mail order only. Postage 37p on Prelect 80 orders, lOp on others. All goods are brand new. Money back If not satisfied. 

Receivers and Components 

EX-GOVT, COMMUNICATIONS RE- 
CEIVERS, calibrators, signal generators, 
components, etc., with money back guaran- tee. SAE list. Callers welcome, please phone first—P. R. Golledgc, G3EDW, Glen Tor, 
Torrington. Devon. (STD 08-052) 2411. 

NEW MODEL V.H.F. KIT MK2 
Our latest Kit, Improved design and performanea plus extra Amplifier Stage, receives Aircraft, Amateurs, Mobile, Radio 2, 3. 4, etc. This novel little set -will give you endless hours of pleasure and can be built in one evening. Powered by 9 Volt Battery, complete with easy to follow Instructions and built in Jack Socket for use with Earphones or Amplifier. 

Only £3 40. P. & P. Free O.K. only 
Illuetr&ted Catalogue o! Selected Kits and Com- ponents 12ip. F. & P. Free. 

Cheques, Postal Orders to: 
Dept. P.W.. 

Galleon Trading Co., 25 Avelon Boad, 
Romlord. Essex 

COMPLETE RANGE of receivers by 
Trio, Lafayette, Hallicrafters, etc. 
Chassis, panels, cabinets. S.A.E. for 
lists. Stephens-James Ltd., 70 Priory 
Road, Liverpool 4. Tel. 051-263 7829. 

Stella Nine Range Cases 
LIST OF PRICES AND SIZES 

Width Depth 4" Height 6" Height 71" Height 
61" 3}" 90b £105 £1-23 
61" 4i" 96b £1-23 £1-40 
Si" 3f" £1-05 £1 40 £1-40 
Si" 61" £1-40 £1-74 £2-00 

lOi" 71" £1-88 £2-28 £2-4S 
12i" fr £1 *40 £1-74 £2-03 
12i" Si" £1-85 £2-25 £2-43 
121" Si" £2-30 £2-74 £2-93 
141" 3*" £1-65 £2 03 £2-25 
141" 9s" £2-73 £3-50 £3-65 
161" St" £2-45 £2-93 £3-24 
16i" lOi" £315 £4 05 £445 

Cases—Post 25p. per order. 
Discounts available on quantities. 

CHASSIS in Aluminium, Standard Sizes, 
with Gusset Plates 

Sizes to fit Cases. All 2}" Walls 
6" X 3" 33d 10" X 7" 51D 14" X 3" 44B 
6" X 4" 34D 12" X 3" 40d 14" X 9" 84l> 
8" X 3" 3SD 12" X 5" 45p 16" X 6" 
8" X 6" 46p 12" X 8" 64p 16" X 10" 93p 

Chassis—Post 15p. per order. 
Discounts available on quantities. 

Electro magnetic counters. New Boxed. 
500 ohm 4 digit 30p post free. 
Copper Laminate Board -Ar" single sided. 
12 x 12" 30p. post free. 
P.O. relays (600 Type) 500 ohm + 
500 ohm. 1 make 1 break 2 change over 
New boxed 30p post free. 
Heavy duty sliding reostat. 1 ohm 12 amp 
New boxed £1 -25?. post free. 

E. R. NICHOLLS 
Manufacturer of Electronic Instrument Cases 

46 LOWFIELD ROAD 
STOCKPORT - CHESHIRE 

Tel: 061-480 2179 

COMMUNICATION RECEIVERS 
Checked and tested HRO, CR100, 
etc. Many other types available, also power supplies, amateurs' testgear, etc. SAE details, stating requirements. 
Precision Stabilised Power Supply 
Compact unit in grey hammer case. 
Mains input. Fully metered outputs 220-400 V stabilised, 150 raA. 550 V 
150 mA. Also 6-3 V 4 A, 6-3 V 2 A 
(twice). Excellent condition £5*70, carriage £1. 
Richard Sellers, Eastrington, Goole, 

Yorkshire. 04-305 254. 
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SAVE MONET 

build your own 
speakers 

Receivers and Components 

fj® PAMI 7410 

MICItOORCUITS i 

t MS Bit) 7486 _ , 31p DIL cenn, ass 
TRANSISTORS! 

aNaasi 80s Mfiowa ais Mjiioa lap ausm 7? Msoiis Ms MBHJ lit 80*70 IBs MIS0443 IBS MlllOl IBS 1D124 BOS M|l80§ IIP MJfiM «p ■rxsa 18p MB4101 Up MSBIU 38p 
1 AMP RS6TIPIER8 

19P 4gp 24iil Wl ^ IU 'iwv 
Sriatetl Oireuit Resist ¥m ,. 80s 
JEE ELECTRONICS (P.WJS 

Yarts House,. 12 York BHva, Ofappefthali, WarHmton, Lsncs. Mall Orttef Only O.W.O. 
P.ftP. Bp per order. Qverseas 4op. 

Money took it not satisflea. 
List free on application, 

CHROMASONIC 
ELECTRONICS 

supply only brand Mfw yuarmiM good# 
LOW NOISE HI-STABS i wall 0% all 1524 value* 8 tor Si plu* p. .4 p, at) uu to 00 reeiBlor* + Ip for racli adilllionat BO. 

MuUaK?C§8(f 01 mt, '018 ml, 'OSS mh '0)3 nil, '047 ml Sp each. .088 ml Sip, '1 ml, '10 nil 4p. -22 nil Bp, 'OS ml til p. ■47 ml Bp. 'OS ml Up. 1 ml ISp. l-fi ml Mlp. 2'2 ml 
042*0 eerie* now ait 6p. Alec in etock 0383, 04111 and 0437 eerie*, plus polystyrene and H. iniea*.,, 8N7400N, I! 2, 4, 6, 10, BO, 80, 40, 80, 51, 64 BN74S0N all SSt ea. SN7441AS, 43, 81, SB. 00,02,08,04, OSallSJp ea, MCI1803L 41-65 PA334 8?P JAAW MC1804P 44 60 PA237 SI'67 TADI00 MOWOBP 44-60 PAB40 41 60 tlfOOo MFC4000P ?0p TAABOa 70p U710 6(lp MHMIHOV 76S TAASOO 41'60 UA7410 76p BOIO? 12p B*t97 86s HC108 Up BF173 S6p BC109 12p ' EB104 87p B0147 ISp JittlOSO 89p B0148 18p BZY88 series BC140 15p kener* IBs each 2N3063 SSp 2N.W19 36p 2N3064 60p T1843 33p 2113066 70p 1N4004 lOp 
FREE CATALOGUE p. & p. 3p. p. £ p. on all ordcrR other than rewistorM 6p. 

56, Fortis Gre«n Road, London, 
N10. 3HN 

MX RENTAL TVs 
17' Beml 011m (90 depee tube) ... IT/ai' Slimline (110 degfee tubs) . 
IS" Sllmlme ................. s. 19' 3 chamiel sets 

"itt 
nis ..ii 
CIS 

All TVh sold oufflBlpte but uftservked, 13 ehaftnel tuners, good eabinete, plue e&i'fiage Ii. 

PERFECT SPEAKERS EX TV 
PM 9 flhni (mlnimimi order two) 6' round, 8* hy S" r6otftBgular=lgip eaeb. Add Hp pw spesker postage and packaging. 

VALVES ix EQUIPMENT 
isn mms sceis EFSO mm 
KP184 BY80 

liff1!? FCPkd 9in 

$Qhm i?ip 6^81 sstp mm i?« nm ¥¥81 ISp lObl? pvsao ISp 80fW PY83 7ip iO?lt pvaa ggb vm   feMfi mit 
A013 m VAOVB f, i f. osonais OVER j f. & IK FREE 

i 

i 

UHF TUNERS 
To suit Ferguson 880 900 ChftHsls fig'SOp P. & P. gOp 

SLOT METERS 
Smiths fld/2p switehmaster ^tk 11II Including P. A P. £8 for 10 iiellvered. 

Dept. T.8. 
THORNBURY TRADE 

DISPOSALS 
Thernbury Roundabout, laeeds Rd^ Srftdiord Telephone 6B807O 

RADIO SPARES 
EQUIPMENT 

Now available for enthusiasts and amateurs. Callers by appointment. 
S.A.E. must accompsmy all enquiries. 

SONAR GROUP (Dept. P.W.), 
24 Fordway Avenue, Blackpool, Lanes, 

Telephone 0253 (Blackpool) 32819 
RESISTORS BRAND NEW, Ip each lz W, 100 IK 10K, Discount 100+10%; 500+15%; 1000+20%. Minimum order 10 mixed or single value. Post 4p, over 100 post free. CiU. Resistors, 10 Auck- land Avenue, South Shields, Co. Durham. 

And eve even mere with Cava'i 
Bit Diusunti 

UAK !SS UAk 3» W/BAtfe TRITON KsiKna.. Tl? tweeter .. tIb Tweetif ' LP MIS uMil .F/unit f Uftlt : 
Kit waits) waaliunita ale unit 4 .. ale unit I .. ieyl11L2 

IS li: HIS :: ill 
Tanney ranney 

fl" nd STi 
alelen lA^ Armatrena ' AmstradlC-- Meireseuna STSOl SlnetairU Rotel 110.. Ratal 130,. Sansui400 SinelairZ-OO SmetPir Z-l" Sinelalf PZ' Sinetair PZ . Sinelslf PZ-8 Sinclair A.P.U,.. Smctalf Control 60 

9IND So STAMP FOR TREMENOOU SAVINS CATALOGU£="COMPARE OU ANO START SAVING MONIV RIOW 

A'dU 
IS !; ili CS:1S 

I MONEY 8 PRICKS AW A V 

F. CAVE 
TOP DISCOUNTS 

Dsp. PW, 5 BRIDGE ST., RICHMOND. SY. 
Tel. 01-948 1441. 

Dep. PW, 17 EDEN ST., KINGSTON, SY. 
Tel. 0i«S46 784S. 

Dep. PW, 86 SOUTH ST., ROMPORD, ESSEX. MAIL ORDIRS TO RICHMOND 

JOHNSONS (RADIO) 
ST. MARTINS GATE, WORCESTER Est, 1943 Tel. 24864 
NEW 1 CV2—a unique triple-purpose VHF .;lt for the Amateur enthusiast. Converter. Receiver and tuner-feeder. Fantastic , tran- sistorised performance 1 Complete kit of high grade parts with colls covering 80-178mH2, 9v battery, etc., plus easy/build diagrams and instructions, £4-ISp direct from makers. S.A.E, for free literature 

FAMOUS TELETON-AM FAA X V* 
Stereo Tuner Amplifier R8000 
Supplied complete with 2 apeakers. Total 12 watts RMS, Specification MPX Beacon, AFC Connections for Tape Recorder, Stereo Headphone Socket, etc. Mfgs. Rec, Price £63 50 X90 OC 
P.S.P. FANTASTIC OFFER ^■■■7 

Plus GARRARD DECK 2025 Complete with plinth and perspex cover. Fitted with superb Sonotone 9TAHCO cartridge. P.S.P. offer ONLY IF YOU 
only £15.40 

STOP PRESS: FREE FREE. Pair Teleton Stereo Head- phones, value £5, if you order the above before September 30 

BUY THE ABOVE 

SAVE EEs b—B 

m. 

■ 

AW orders C.W.O. Special Securicor fast delivery £3, 

PERSONAL SHOPPERS PLAN LTD. 
The Centre 
36-38 West Green Road, Tottenham, N.15 Tel. No. 01-800 5533 

TELETON SAO 706 STEREO AMPLIFIER 
Latest release, beautifully styled in walnut case, 6+6 watts r.m.s. Switched inputs for magnetic X tal, aux, Tape. Incorporates volume, bass, treble and, slide balance control, scratch filter and loudness control. Rec. £32-50. Our price £19-95. 
Suggested System. 
SAQ 206 Amplifier, SP25 ill Plinth and Cover, G800 cartridge, pair large 3-way speaker system size 18" x 10" x 7" Would normally cost £85 complete. Our price £59-95 

m 



Selections from FELSTEAD ELECTRON ICS' List 
(Sent free for stamped addressed envelope to address below) ^ „ ,iri Transistors etc AC126 124n. AF115 20p. AF116 15p. AF117 20p. OAo 7|-p. OAIO V£p. OA81 7iD OA80 7Jp OC23 82ip- OC25 30p. OC28 87ip. 0028 43^p. OC35 42ip. OC44 IS? OO& 12tp?0071 izfp OC72 12SP. OC75 MM 0C81 MifcOCSiS 12Jp. OC82D 124.D OC170 30b. OCI71 121 p. Many more in list. S.D.R. BYIOO 800piv l4p. 6 amp L'fe; b™3%p"v 20,. BYZia eoV 26P BYZU 900piv SO^ BYZlO r^Opiv SS, 
{Charges 6Jp up to 11, paid for 12 and ovor). Sllil-Mm rtansfonners. OUTPUT 3!! foi OC72 etc.) 14p (up to 6, 9iP). MULTIMEIES, Our famous 20000 Q per % £4-6|i lop). Details and other in list. SODDBEISK SEOK Slim modern, parts replaceable, highest qualltj, full guarantee: SIW (lOp). DIAMOND OTYLII Ee- placemcnts for BSE TC8/LP. TC8/S, TC8LP/STEEEO: COLLAEO 0 . EONETTE BP 40LP: Garrard GC2/LP and GCS/LP: ACOS GP6o/67, all GP91; BSE ST4 (ST3, ST5), ST8 {ST9): SOSOIONE ^;)'1111A, 9TAH0. PHILIPS AO3S06. 3060 (3068, 3066, 3301, 3302, 3304); Garrard GKS25, GCM21, GCS2S, and niany more 'Garrard' etc. types. All at 7ft. (tf). All are of the very highest quality. DOUBLE DIAMONDf sT4 (STSrST5) 1 SUMSTO, ST8): 9TA, 9TAHC, 3306, GP91 (For GP92, GPSS, OP94 oartridgoB): OPOl-SO for all OPOl-SG Gartridgea. All at £1-50 eieE <®P)- PICK.UP CABTEIDGES, All Standard fittings and sty I is -Mono GP6//2 SOp.HI 1.111.0- COMPATIBLE (MONO) GP91/SC £1 -10 STEEEO GP93 £X-39 STEEEO CEEAMIC OP94 £1.95 SONOTONB STEEEO 9TAHC (MA.) £8 40. OOLDBXNG G8o0 M-m. 
asoo £8-60. G800E £13-50. G800 SUPER E iMMSMto.Utpie. or *«• STYL1I POE ALL ABOVE TYPES, including GOLDE1NG available. RECOEDING TAPE. Still the finest quality British Mylar available: Standard 5 600ft. 36p. si 90UIt. 50p 7" 1200ft. 56p. LONG PLAY 6' OOOIt. SOp. 61' 1200ft. 66p. ( ISOMt. 90p. Pip onfi and 51', 9p on 7"). MICROPHONES Crystal Mio 91, hand/desk Sip. MIC46, Curved xnelal hand-grip £1-00. CM21 Grey hand desk 62 0. Stick •616 £1-02). -S1®* fi'ft'Sl metal tapered stick type kith neck cord, adaptor to fit floor stands £1-471 (all 9p). LAPEL (or hand) svith clip 3219 (6p). All are fitted with leads. Dynamic MSiO oOK Q for desk, tapered with base and slide-out adaptor £1-871- MS11. Similar, but ^ved on swivel swan neck to switch-fitted base, £2-22-1 (Either lop) Type SOU Cardioid ball. 60K/600 12, omni- dir., bnilt-in vol. control, on/off switch, special lead, handle (as good as money can buy) £6-30. UD130 Uni-Dir. Ball., mesh. 50K/600I2, Adap DMI60. onmi-dir., Ball, 50K Cable adaptor £3-871 bd! id- 27lP)- MICROPHONE INSERTS, Dia., 1-75" OR 0-9' either size 271P (6p). EARPIECES vlth lead and mill. Jack plug (2-5 or 3-6 mm., state which). Magnetic 9p Crystal <3.6 only) 84p (Up to S for 6p on any). HEADPHONES De-lnxe STEREO 8-16 Ohms £2-471. Sanie vol. control each earpiece £4-20. Both have lead and slereo lack plug (ll jp.) High Res. 2000 ohm. Adinstabie 921p (Tip.. SPEAKERS la" BOUND fitted tweeter 3 or which) SI-87J ('27Sp) or for Stereo £4-25 pair, carr. paid 2J 3 OR 8 Q (state which) 37|p (6p). EMI 13" X 8", 3, 8 or 15 Q (state which) £2-13i (25p): with two tweeters and crossover network 15 Ci £3-75 (25p). VIBRATORS. 12V 4-pm non-synch. 12XHD4, 21 ex. pins. 27|p. 12V 7-pin Synch. (12SR7) 62|p. (Both types 6 Jp per vibrator). CONNECTING WIRE. Packs of 5 coils asstd. cols. ea. coil 5yds. Solid core 14p (6p/. Flexible 16p (7^?). Super thin for transistor wiring 16p (6p). PICK-UP WIRE. Super thm twin flex, screened and sheathed 6p yd. (6p up to 6yds.—over free). RETRACTABLE Flex. beads. (Curhes) Phonoplug each end 12ft. 30p. 6ft phono plug/phono socket other end 25p. 12ft 402? (6p per lead ail types). SEND S.A.B, for full free lists—Small 3W and / trans, arapli- tiers. Electrolytics, Vol. Controls, all types of radio switches, car and portable expanding aerials. Meters, Test prods, all types of Brit, and Cont. standard and mm. plugs and sockets SDR's, Thyristors, cros. clips (various) terminals, etc. etc. and Special Offer lines at lowest possible prices. 

FELSTEAD ELECTRONICS ( PW 48) 
LONGLEY LANE, GATLEY, CHEADLE, CHES. SK8 4EE 

Cash with order onlv. No COD or Caller Service. Charges (Min. 6p) in brackets after all items. Regret Ordersunder 25p excluding postage,unacceptable. SAB please for enquiries or cannot be replied to. Charges apply G.B. and Eire only. Overseas orders welcomed (lists free overseas). 

YOUR CAREER in 

RADIO & 

ELECTRONICS ? 

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

To: British National Radio School, Reading, Berks. 
Please send FREE BROCHURE fo 
NAME  Block 
ADDRESS  Caps. 

BRITISH NATIONAL RADIO SCHOOL 
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OA2 0.38 6AR5 0.35 6P5 0.50 10C2 0.50 OAS 0.45 6AE6 0.40 6F6G 0.30 10D1 0.50 OB2 0.35 6AE11 1.25 6F11 0.38 10D2 0.40 OB3 0.80 6AS5 0.35 6F13 0.38 10FI 0.90 OC3 0.38 6AB7G 0.80 6F14 0.65 10F9 0.50 OD3 0.85 6AT6 0.30 6F15 0.65 10FX8 0.45 1B3GT 0.38 6AU6 0.25 6F18 0.45 10LI 0.45 1CP31 6.00 6AV6 0.30 6F23 0.80 lOLDll 0.60 1L4 0.20 6AW8A 0.55 6F24 0.75 10P1S 0.55 1R4 0.35 6BA6 0.25 6F25 0.75 10P14 1.10 1R5 0.36 6BB6 0.80 6F26 0.35 12AB5 0.60 184 0.27 6BF5 0.80 6F28 0.60 12AC6 0.40 1S8 0.25 6BF6 0.50 0tr4 0.50 12AL5 0.45 1T4 0.25 6BH6 0.45 6J5GT 0.30 12AQ5 0.43 1U4 0.27 6BJ6 0.45 6J7 0.45 12AT8 0.30 1U5 0.50 6BK7A 0.55 6K6GT 0.55 12AT7 0.33 1V2 0.45 6BNo 0.43 6K7 0.35 12AU6 0.30 1X235 0.40 6BN6 0.40 6K8G 0.35 12AU7 0.30 2D21 0.35 6BQ5 0.25 6K25 0.75 12Ay6 0.33 3A4 0.35 6BR8 0.65 6L6GT 0.45 12AV7 0.50 3B28 3.15 6BS7 1.30 6L7 0.40 12AX7 0.30 3BP1 2.75 6BW6 0.85 6L18 0.45 12AY7 0.70 3Q4 0.40 6BW7 0.70 6LD20 0.40 12B4AA0.55 3S4 0.35 6BX6 0.25 6N7GT 0.40 12BA6 0.35 3V4 0.45 6BZ6 0.35 6P1 0.80 12BA7 0.35 5IUGY 0.60 6C4 0.33 6P25 1.25 12BE6 0.35 5U4G- 0.33 6C06T 0.40 6P28 0.65 12BH7 0.40 5V4G- 0.42 6CB6 0.30 6Q7 0.40 12BY7 0.55 5Y3GT 0.32 6CD6GA1.15 6SA7 0.40 12K5 0,55 5Z3 0.50 6CG7 0.50 6SG7 0.35 12K7GT0.35 5Z4G 0.40 6CH6 0.55 6SK7 0.35 12Q7G 0.30 6/30L2 0.75 6CL6 0.50 6SL7GT0.35 12SR7 0.35 6AB4 0.35 6CW4 0.63 6SN7GT0.35 14S7 0.80 6AF4A 0.50 6CY5 0.43 6SQ7 0.40 20D1 0.45 6AG7 0.40 6CY7 0.65 6SR7 0.40 20L1 1.10 6 AH6 0.60 6D3 0.45 6T8 0.35 20P1 0.60 6AJ8 0.30 6DC6 0.75 6U4GX 0.60 20P4 1.10 6AK5 0.30 6DK6 0.48 6U8A 0.40 20P5 1.20 6AK6 0.57 6DQ6B 0.63 6V6Gr 0.38 26C5 0.50 6AL3 0.43 6DS4 0.75 6X4 0.30 25L6GT 0.45 6AL5 0.20 6EA8 0.58 6X5 GT 0.35 25Z46 0.30 6AM5 0.32 6EH7 0.30 6X8 0.55 25Z6GT0.65 6AM6 0.33 6EJ7 0.35 6Y6G 0.65 30A5 0.45 6AQ5 0.35 6BW6 0.65 7Y4 0.80 S0AE3 0.40 6AQ6 0.65 6F1 0.70 9BW6 0.50 30C1 0.30 

Head Office and Warehouse 
44A WESTBOURNE GROVE 
LONDON W2 
Tel: 727 5641/2/3 

Z & I AERO SERVICES LTD. 
Please send all correspondence and Mail-Orders to Head Office 

When sending cash with order, please include lij-np in £ for postage and handling 
MINIMUM CHARGE ll^np. No C.O.D. orders accepted 

Please note that the valves offered below are not necessarily of U.K. origin 

Retail Shop 
85 TOTTENHAM COURT ROAD 

LONDON Wl 
Tel: 580 8403 

Open all day Saturday 

First Quality F ufiy Guaranteed 

Z ful n 
A 

/ BRAND 

ELEC TRON IC VALVES 
30C15 0.80 85A2 0.40 DK92 0.50 ECC84 0.30 30C17 0.85 90AG 2.40 DK96 0.42 ECC85 0.40 30018 0.75 90AV 2.50 DL96 , 0.42 ECC88 0.40 S0F5 0.85 90C1 0.60 DM160 0.65 ECC89 0.50 30FL1 0.70 90CV 1.25 DY86 0.33 ECC91 0.20 30FL12 0.93 807 0.50 DY87 0.35 ECC189 0.60 SOPHIA 0.75 813 3.75 DY802 0.50 ECF80 0.35 SOLI 0.40 866A 0.75 E88CG 0.65 EOF82 0.35 30L15 0.85 5642 0.85 E180P 0.95 ECF86 0.65 30L17 0.80 6080 1.50 E810P 2.90 ECF8041.50 30P12 0.80 6146 1.50 EABC800.35 ECH42 0.70 30P19 0.80 6146 A 2.00 EAF42 0.55 ECH81 0.30 30PL1 0.70 6146B 2.50 EBC33 0.50 ECH83 0.40 30PL13 0.93 6360 1.25 EBG41 0.55 ECH84 0.45 30PL14 0.90 6870 2.50 EBC81 0.30 ECL80 0.40 35 AS 0.55 6939 2.15 EBF80 0.40 ECL81 0.45 35A5 0.75 7199 0.75 BBF83 0.40 EOL82 0.85 35B5 0.85 7360 1.80 EBF89 0.30 ECL83 0.65 35C5 0.40 7586 1.25 EC53 0.50 ECL84 0.55 35D5 0.70 7895 1.25 E086 0.60 ECL85 0.55 35L6GT0.50 9002 0.35 EC88 0.80 BGL86 0.40 35W4 0.30 9003 0.50 EC90 0.33 BCLL800 35Z3 0.60 AZ1 0.48 EC91 0.50 1.50 S5Z4G 0.80 AZ31 0.55 EC92 0.35 EF37A 0.60 35Z56T 0.40 CBLl 0.80 EC93 0.50 BF39 0.40 50A5 0.70 CBL31 0.90 EC8010 2.25 BF40 0.50 50B5 0.45 CY31 035 EaC40 0.80 EF41 0.66 50C5 0.40 DAF96 0.42 ECC81 0.33 EF42 0.70 50CD661.65 DF96 0.42 ECC82 0.30 EF80 0.25 60L6GT0.50 DK40 0.55 ECC83 0.30 EF83 0.55 

EF85 0.35 EZ40 0.45 PCL800 0.93 U78 0.30 EF86 0.30 EZ41 0.45 PCL801 0.70 U191 0.75 EF89 0.28 EZ80 0.25 PD500 1.50 U201 0.35 EF91 0.33 EZ81 0.28 PF86 0.60 U28X 0.40 EF92 0.40 GY501 0.80 PF818 0.85 U282 0.40 BF95 0.30 GZSO 0,40 PFL200 0.70 TJ301 0.40 EF97 0.65 GZ31 0.33 PL33 0.35 U403 0.50 EP98 0,65 GZS2 0.48 PL36 0.55 U404 0.40 EF183 0.30 GZ33 0.70 PL81 0.50 U801 1.00 EF184 0.35 GZ34 0.60 PL82 0.45 UABC80 EF800 1.00 HABC80 0.40 PL83 0.45 0.35 EF804 1.25 HK90 0.35 PL84 0.40 UAF41 0.60 EK90 0.30 KT66 2.05 PL302 0.80 UAF42 0.55 BLS3 1.25 KT88 2.00 PL504 0.80 UBC41 0.60 EL34 0.50 N78 1.45 PL508 0.90 UBC81 0.40 ELS6 0.50 PABC800.40 PL509 1.30 UBF80 0.40 EL37 1.25 PC86 0.60 PL801 0.80 UBF89 0.35 EL41 0.55 PC88 0.60 PM84 0.60 UBL1 0.50 EL42 0.58 PC97 0.50 PY31 0.30 UBL21 0.60 EL81 0.55 PC900 0.48 PY33 0.63 UC92 0.35 BL83 0.42 PCC84 0.40 PY80 0.35 UCC83 0.40 EL84 0.25 PCC85 0.40 PY81 0.30 UCP80 0.55 BL85 0.43 PCC88 0.55 PY82 0.30 UCH21 0.60 EL86 0.40 PCC89 0.50 PY83 0.38 UCH42 0.70 EL90 0.35 PCC189 0.55 PY88 0.40 UCH43 0.75 EL95 0.35 PCC805 0.85 PY500 1.00 UCH81 0.35 BL803 1.00 PGC806 0.80 PY800 0.50 UCL81 0.60 EL821 0.55 PCP80 0.30 PY80I 0.50 UCL82 0.35 BL822 0.90 ^CPSS 0.35 PZ80 0.35 UCL83 0.60 ELL80 0.75 PCF84 0.50 QQV2-f 2.15 UP4I 0.60 BM34 0.90 PCF86 0.60 QQVO3-i0 UF42 0.60 EM71 0.75 PCF87 0.85 1.25 UF43 0.80 EM80 0.40 PCF801 0.50 QQV03-20A UF80 0.35 EM81 0.60 PCF802 0.50 5.25 UF85 0.40 BM84 0.35 PCF805 0.75 QQY06-4A UF89 0.35 EM85 1.00 PCF806 0.70 5.50 UL41 0.65 BM87 0.55 PCF808 0.75 TT21 2.65 UL84 0.30 BN91 0.35 PCH2000.70 TT22 2.80 UM84 0.80 EYSl 0,40 PCL81 0.50 U18/20 0.75 UYIN 0.50 EY80 0.45 PCL82 0.36 U25 0.75 UY11 0.65 EY81 0.40 PCL83 0.85 U26 0.75 UY41 0.45 EY83 0.55 POL84 0.45 U31 0.45 UY82 0.50 BY86 0.40 PCL8S 0.40 U37 1.50 UY85 0.30 EY87 0.43 PCL86 0.45 U52 0.33 W729 0.60 EY88 0.43 POL88 0.90 U76 0.30 Z739 1.85 
TRANSISTORS 2N404 0.17 2S104 0.50 BC152 0.15 2N444A 0.25 2S701 0.50 BC173 0.25 2N696 0.20 2S702 0.50 BCY30 0.35 2N697 0.23 2S746 0.30 BCY33 0.25 2N698 0.40 AC113 0.15 BCY34 0.30 2N705 0.70 AC125 0.30 BCY72 0.20 2N706 0.15 AC126 0.25 BCZ11 0.40 2N708 0.20 AC127 0.20 BD121 0.80 2N753 0.25 A0128 0.20 BD123 0.95 2N929 0.30 AC132 0.35 BF115 0.20 2N980 0.35 AC153 0.25 BF167 0.25 2N9S7 0.35 ACI54 0.15 BF173 0.30 2N1131 0.40 AC 15 6 0.23 BF181 0.25 2N11S2 0.45 AC157 0.20 BF184 0.25 2N1184 1.25 AC169 0.10 BF186 0.20 2N1301 0.40 AC176 0.25 BF194 0.20 2N1302 0.25 AC187 0.30 BP195 0.15 2N1304 0.25 AC188 0.30 BF196 0.20 2N1305 0.25 ACY17 0.30 BF197 0.20 2N1306 0.25 ACY18 0.20 BFW87 0.30 2N1307 0.30 ACY19 0.25 BPW88 0.25 2Ni308 0.40 ACY20 0.20 BFW89 0.23 2N1309 0.35 ACY21 0.20 BFW91 0.20 2N1613 0.26 ACY22 0.15 BFX88 0.25 2N1711 0.30 AD140 0.80 BFY17 0.40 2NI756 0.75 AD149 0.50 BFY19 0.80 2N2I47 0.75 AD161 0.35 BPY50 0.25 2N2160 1.25 AD 162 0.35 BFY51 0.20 2N2217 0.30 ADZ11 1.25 BFY52 0.25 2N2218 0.40 ADZ12 1.25 BSY26 0.25 2N2219 0.45 AP114 0.25 BSY27 0.30 2N2369A 0.25 AF115 0.30 BgY28 0.30 2N2477 0.65 AF116 0.25 BSY65 0.20 2N2646 0.60 AF117 0.20 BSY95A 0.20 2N2905 0.50 AF118 0.45 OC16 0.75 2N2923 0.15 AP125 0.25 OC22 0.66 2N2924 0.15 AP127 0.25 OC2S 0.80 2N2928 0.15 AF178 0.40 OC24 0.80 2N30o3 0.30 AF180 0.35 OC25 0.40 2N3055 0.75 AF181 0.35 OC26 0.30 2N3133 0.35 AP186 0.50 OC28 0.60 2N3134 0.50 AF239 0.40 OC29 0.65 2N3391 0.20 AFZ11 0.45 OC30 0.75 2NS392 0.15 ASY26 0.25 OC35 0.50 2N3393 0.15 ASY27 0.30 OC36 0.60 2N3394 0.15 ASY28 0.30 OC42 0.30 2N8S95 0.20 ASY29 0.30 OC44 0.20 '2N3402 0.15 ASY54 0.25 OG45 0.20 2N3403 0.15 ASY74 0.50 OC70 0.20 2N3404 0.35 ASY77 0.35 OC71 0.15 2N3414 0.20 ASY82 0.20 OC72 0.25 2N3415 0.15 ASY86 0.20 OC73 0.40 2N3416 0.25 ASZ15 0.70 OC75 0.25 2N3417 0.25 ASZ16. 0.70 OC76 0.25 2N3702 0.15 ASZ17 0.75 OC78 0.25 2N3703 0.15 ASZ18 0.75 OC78D 0.20 2N3704 0.20 ASZ21 0.50 OC81 0.25 2N3707 0.20 BC107 0.15 OG81D 0.15 2N3709 0.15 BG108 0.15 OC83 0.20 2N3710 0.15 BC109 0.20 O0139 0.35 2N3819 0.35 BC113 0.40 OC140 0.40 2N3906 0.30 BC1X8 0.30 OC141 0.80 2S002 1.00 BC134 0.30 OC170 0.25 2S004 1.00 BC147 0.20 OC17I 0.25 2S034 1.00 BCI48 0.15 OC200 0.30 2S102 0.40 BC149 0.15 00202 0.65 

SYNCHROSCOPE TYPE C1-5 

:0: 
o « 

% 
r 

3-in tube fitted with telescopic • viewing hood, giving bright display in full daylight. Bandwidth 10 c/s—10 mc/s. Triggered sweep pre-eet at 1-2-5-10-30-100-300-1000-3000 /Ltsec per stroke. . Free- running time base 20 c/s to 2000kc/s with built-in crystal calibrator providing timing marks at .05-, 2-1-5- 20-100 fx sec +5%. Amptitude calibrator directly calibrated in volts. Input attenuator 1-10-100. Power supplies 127/230v AC. 
PRICE £39.00. Packing and carriage 1.50 

HALF WAVE SILICON RECTIFIERS WIRE ENDED 
IN4002 100 p.i.v. 1A £0 10 IN400a 400 p.i.v. 1A £0-12 IN4006 800 p.i.v. 1A £015 EY101 450 p.i.v. 1.1'A £0-15 BY105 800 p.i.v. 1.1A £0-20 IN6399 1000 p.i.v. 1.5A £025 IN5408 1000 p.i.v. SA £0-50 

SOLID STATE LIGHT EMITTING DIODES MV10B 
T018 outline. Brightness 500 FT-L at 60mA. Forward voltage 1-65 to 2V. Diode gives bright red pinpoint of light when supplied from a 2V source. Lens diameter 0170in. PRICE £1.05 

STUD MOUNTED SILICON RECTIFIERS 
1 AMP: 50 p.i.v. KD202B 015 100 p.i.v. KD202G 0-15 200 p.i.v. KD202B 020 300 p.i.v. KD202I 0-20 3 AMP: 50 p.i.v. KD202A 025 100 p.i.v. KD202V 025 200 p.i.v. KD202D 0 30 

AU these are supplied with nuts and washers. 

TWO NEW MULTIMETERS 
FROM RUSSIA 

Type 04312 
04313 

with AC current ranges" 
Type U4312—Low sensi- tivity instrument (667 o.p.v.) 1% accuracy on DC and 1-6% on AC. 9 current ranges on DC {300/iA to 6A) and 8 current ranges on AG (1 -SmA to 6A), 9 voltage ranges 0 - 3 to 900V AC/DC. Resistance 0*2 to 30k Q, Mirror scale. 

PRICE, complete with leads and steel carrying case £9.75 
Type U4313—20,000 o.p.v. DC and 2,000 o.p.v. on AC. 8 DC current ranges 60/nA to 1-5A. 6 AC current ranges 0-6 to 1-6A. 9 DC and AC voltage ranges I -5-600V. Resist- ance ranges 0-5-500k 12. Accuracy 1'6% DC and 2-5% AC. Mirror scale. PRICE, complete with test leads and steel carrying case £10.50 

MINIATURE CERAMIC CAPACITORS 25V WORKING 
5% tolerance 22-27-33-39-47-56-68-82-100-120-150- 180-220-270-330-390-470-560-680-820-1000pP All at 20np per twenty. + 50%-20% tolerance 1500-2200-3300-4700-6800-10,000 -15,000 pF—All at 23np per twenty. 4-80%-20% tolerance 0.022-0.033-0.047 ^P. All at 28np per twenty. Minimum orders 20 of one size. 

METAL CASED PAPER CAPACITORS 
250V D.C. Working: 0-05-0-1-0-25-0-6-1-0/LfF tolerance 10% .. .. .. .. £0 04 (4p) each 
600V D.C. Working: 0 025-0 05-0 10-0-25- O-oOvF tolerance 10% .. .. .. £0 04 (4p) each 

MINIMUM QUANTITY (ASSORTED)—20 
FOR ORDERS OF 100 PER TYPE PRICE £3 50 PER 100 Larger quantities—prices on request 

INTEGRATED MONOLITHIC DUAL OPERATIONAL AMPLIFIER MC1435P 
Two identical amplifiers in 14-pin dual-in-line epoxy package. 400mW dissipation. Typical open loop voltage gain 7000. Max. differential input ± 5V. Power supplies 6 to 9V. Max. frequency 1 mc/s. £2.00. 
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In just 2 minutes,find out how 

you can qualify for promotion 

or a better Job in Engineering a » • 

That's how long it will take you to fill in the coupon below. Mail it to 
B.I.E.T, and we'll send you full details and a free book. B.I.E.T. has 
successfully trained thousands of men at home - equipped them for 
higher pay and better, more interesting jobs. We can do as much for 
YOU. A low-cost B.I.E.T. Home Study Course gets results fast - 
makes learning easier and something you look forward to. There are 
no books to buy and you can pay-as-you-learn on 'SATISFACTION 
- OR REFUND OF FEE' terms. If you'd like to know how just a 
few hours a week of your spare time, doing something constructive 
and enjoyable, could put you out in front, post the coupon today. 
No obligation. 

■WHICH SUBJECT WOULD INTEREST YOUP' 
Mechanical A.M.S.E. (Mcch.). 
Inst. of Engineers Mechanical Eng. 
Maintenance Eng. Welding 
General Diesel Eng. Sheet Metal Work Eng. Inspection 
Eng. Metallurgy 
C. & G. Eng. Crafts 
C. & G. Fabrication 
Draughtsmanship A.M.I.E.D. Gen. Draughtsmanship Die & Press Tools 
Elcc. Draughtsmanship Jig & Tool Design Design of Elcc. Machines 
Technical Drawing Building 
Electrical & Electronic 
A.M.S.E. (Elec.) C. & G. Elcc. Eng. 
General Elec. Eng. Installations & Wiring 
Electrical Maths. Electrical Science 
Computer Electronics Electronic Eng. 
Radio & Telecomms. C. & G. Telecomms, 
C. & G. Radio Servicing Radio Amateurs' Exam. 
Radio Operators' Cert. Radio & TV Engineering 
Radio Servicing •Practical Television 
TV Servicing Colour TV 
Practical Radio & Electronics (with kit) 

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

Production Computer Programming 
Inst. of Marketing A.C.W.A. Works Management 
Work Study Production Eng. Storckeeping Estimating 
Personnel Management Quality Control Electronic Data Processing 
Numerical Control Planning Engineering Materials Handling 
Operational Research 
Metrication 
Constructional 
A.M.S.E. (Civ.) C. & G. Structural Road Engineering Civil Engineering Building Air Conditioning Heating & Ventilating 
Carpentry & Joinery Clerk of Works 
Building Drawing Surveying Painting and 

Decorating. 
Architecture Builders' Quantities 

General C.E.I. 
Petroleum Tech. Practical Maths. Refrigerator Servicing. 
Rubber Technology Sales Engineer 
Timber Trade Farm Science 
Agricultural Eng. 
General Plastics 
General Certificate of Education 
Choose from 42 'O' and 'A' Level Subjects including: English Chemistry >■ 
General Science Geology Physics 
Mathematics Technical Drawing French German 
Russian Spanish 
Biology B.I.E.T. and its associated schools hai;e 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. 

THEY DID IT- 

SO GOULD 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. 

Jneel 

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 INSIEfUIEliF 

ENHBINGIEMIOGY 

Dept B2, Aldermaston 

Court, Reading RG7 4PF. 

(Write if you prefer not to cut this page) 

B1ET 

POST THIS COUPON TODAY 

JpTo: B.I.E.T,, Dept B2, Aldermaston Court, Reading RG7 4PFfj 
H Please send me book and details of your Courses in g 

£ Name  Age ■ 
| Address   J 

■ Occupation  
B.I.EJ- IN ASSOCIATION WITH THE SCHOOL OF CAREERS-ALDERMASTON COURT, BERKSHIRE 

Published approximately on the 7th of each month by IPG Magazines Limited, Fleetway House, Farringdon Street, London, E.C.4. Tel: 01-834 4444. Printed in England by Index Printers, Dunstable, Beds. Sole Agents for Australia and New Zealand—Gordon and Gotch (A/sia) Ltd.; South Africa—Central News Agency Ltd.; Rhodesia and Zambia—Kingston Ltd.; East Africa—Stationery and Office Supplies Ltd. Subscription rate (including postage); For one year to any part of the world £2-65. PRACTICAL WIRELESS is sold subject to the following conditions, namely, that it shall not, without the written consent of the Publishers first given, be lent, resold, hired out or otherwise disposed of by way of Trade at more than the recommended selling price shown on the cover, and that it shall not be lent, resold or hired out or otherwise disposed of in a muti- . . _ lated condition or any unauthorised cover by way of Trade, or affixed to as part of any publication or advertising, literary or pictorial matter whatsoever. 449 



m HENRY'S RADIO LIMITED 

ENGLAND'S LEADING ELECTRONIC CENTRES 
HI-FI - COMPONEMTS TEST • PA ■ DISCOTHEQUE ■ ELECTRONIC ORGANS - MAIL ORDER 

COMPLETELY NEW 
10th EDITION 
CATALOGUE 3SO 

304 
555 
PA7 
t>08 
410 

PRICE 
TOP 55 moo *5 

Stock lines 
at Special 

POST PAID 
(40p FOR CALURS) Low and 

Fully Guaranteed 

PLUSIWHI fOp VOUCHERS 
FOR USE WITH PURCHASES 
FREE to Industry, Educational or any Organisation, including Schools and Colleges etc. Apply on Official heading to our "303" address. 

A NEW HENRY'S CATALOGUE IS 
A MUST FOR ELECTRONICS TODAY! 

To Henry's Radio Ltd. (Dept. P.W.) 3, Albemarle Way, London, E.C.I. 
Please send   — copies at 55p each Post Paid 
! enclose Cheque/PO for 
(Use BLOCK CAPITALS—cut out and send with 
Cheque or Postal Order (No cash please) Use only for ordering catalogue) 

Allow 7-10 days from dace of posting. 

mMOPtmmmmm 
PRfCESALWAYS fROM Hmy'S 

*Components from stock for 
almost all published designs. 

TRANSISTOR 
AMPLIFIERS 
NEW RANGES NOW IN STOCK 

(Leaflets Ref. No. 6 and 8) Post etc, 20p 
4-300 4 TR 9V 300mW £1 -75 

4TR 9V IW £2-12 
4 TR 9V 3W £2-47 
6 TR 12V 3W £2-75 
6 TR 16V 7W £3-62 
6 TR 24V I0W £4-12 
4 TR 28V I0W £4-97 

MPA12/3 6 TR 18V I2W £4-50 
MPA12/ I56TR36V I2W £5-25 Z30 9 TR 30V 20W £3-75 
PA25 10 TR (Spl) 25W £7-50 
Z50 30V 40W £5-47 
PASO I2TR (Spl) SOW £9-50 
100 iOOW with Power Supply £45-00 Post 45p 
OPTIONAL POWER SUPPLIES 
Post etc. 20p. P500 (One or Two) for 104. 304 PS^O (One or Two) for PA7 MU24/40 (One or Two) for MPA 12/3 or MPA 12/15 PZ5 for Z30 £3-97 or PZ6 for Z30 
q?i /0r £5-97 Transformer PI I for 608 £2-87 PIS for 410 MU442 for I o^- 2 PA25 or I only PASO 

NEW MINIATURE 
LOW COST 
AMPLIFIER 
MODEL 4-300 
i volt operated or mains unit optional transtormer (MT98 70p). 1-IOmV adjustable sensitivity. P/P output for 3-8 ohms. Fifed volume control and leads. Size Si" x I fj" x J". Thousands of uses—takes magnetic, dynamic and crystal inputs direct. Output 300mW— very high gain—built in rectifier circuit. Complete with FREE leaflet No. 8. 

PRICE £|.75 
p.p ISp 

HENELEC EQUIPMENT 
(as previously advertised) 
SELF-POWERED SILICON PRE-AMPLIFIERS FET. 154 Stereo £16-50 Post 25p FET.9/4 Mono with mike mixer £12-50 Post 20p 
SILICON POWER AMPLIFIERS FOR USE WITH ABOVE PA25 25 watts iiito 8 ohms £7-50 Post 20p PASO 50 watts into 4 ohms £9-50 Post 20p MU442 Power Supply for I or 2 PA25,s or 1 only PASO £6 00 Post 20p 
PACKAGE DEALS FET.9/4 plus PA25 plus MU442 £25 Post 40p FET.9/4 plus PASO plus MU442 £27 Post 40p FET. 154 plus 2xPA25 plus MU442 £36 Post 50p FET. 154- plus 2xPA50 plus 2xMU442 £40 Post 50p 
NO SOLDERING—JUST EDGE CONNECTORS AND DIN PLUGS/SOCKETS 
FREE BROCHURE No. 25 

Electronic Components, 

HI-FI TO SUIT 
EVERY 

[POCKET 

CHOOSE inn STEREO FROM ,i;U SYSTEMS 
and a complete range of individual units in stock- Demonstrations all day- visit our new Hi Fi Store. LOW CASH OR CREDIT/ HP .TERMS (Credit terms from £30 purchase—callers only).* 
FREE —Stock list No. 16, 17 on request— BEST VALUE IN U K. 
CARRARD TAPE DECK 

t 0 

9 volt operated 2-speed 
tape deck fitted Record/ Replay ^ track and Erase/ Bias Osc. Head. Complete with Oscillator/Record head circuit. Unit size 9" x 61" x If" and 2f" 
below motor board. Takes up to 4" spools. Supplied 
Brand New. Price £9.97 P. & P. 33p 3±" Tape 300' and spool 40p 

BUILD YOURSELF A QUALITY RADIO fcxcellent printed circuit design with full power output. Fully tuneable on both MW/LW bands. 7 Mullard transistors. Fitted Sin. speaker. Room filling power. Easy to build with terrific results. Two colour leather-cloth cabinet with silvered front. All local and continental stations. Complete detailed instruc- tions. Total cost £6 98 p.p Ask for leaflet No. I. 35p. All parts sold separately. 

n SINCLAIR PROJECT 60 PACKAGE DEALS 2xZ30 amplifier, stereo 60 pre-amp, PZ5 power supply. £16 75. Carr. 40p. Or with PZ6 power supply £18-25. Carr. 40. 2xZ50 amplifier, stereo 60 pre-amp. PZ8 power supply. £20-25 Carr. 40p. Transformer for PZ8 £2 25 extra. Any of the above with Active Filter unit add £4-75 or with pair QI6 speakers add £15. Also new FM Tuner 
BUILD THIS VHF FM TUNER 5 MULLARD TRANSISTORS 300 kc/s BAND-WIDTH, PRINTED CIRCUIT, HIGH FIDELITY REPRODUCTION. MONO AND STEREO. A popular VHF FM Tuner for quality and reception of mono and stereo. There is no doubt about it—VHF FM gives the REAL sound. All parts sold separately. Free Leaflet No. 3 & 7. TOTAL £6-97 p.p. 20p. Dikteet IDOp. Decoder Kit £5-97 Tuning meter £1 -75 Mains unit (optional) Model PS900 £2-47 Mains unit for Tuner and .oder PSI200 £2-62 

High Fidelity Sales & Audio and Test Gear Centre | Demonstrations Centre Electronic Organs, 
P.A. & Discotheque Centre oc~ V " I Tl, ' i r.M. ot uiscoineque centre 

?o6 o rOAD, 1 354 EDGWARE ROAD, 1 309 EDGWARE ROAD. LONDON, W.2. 
Tel: 01-402 4736 

LONDON, W.2. 
Tel: 01 -402 5854 

LONDON, W.2. 
Tel: 01-723 6963 

354 Ft 356 OPEN SIX FULL DAYS A WEEK 9 am to 6 pm MONDA Y TO SA TURD A Y 

Mail Orders, Special Bargain 
Shop, Industrial Sales 
303 EDGWARE ROAD, 
LONDON, W.2. 
Tel: 01-723 1008/9 


