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ADCOLA 
the champions of 

soldering equipment 
ELECTRICAL SOLDERING EQUIPMENT 
OF THE FINEST QUALITY AVAILABLE 

FROM STOCK! ADCOLA`INl/ADER' SOLDERING KIT 
gopp 1nnnnnnmmmmnmmn \ 

fa[a[t;-lolm We don't expect to hear from you for 
some time once you have purchased 
our Invader Soldering Kit containing 
a 3/16" bit soldering instrument, two 
spare bits, a soldering station and 
a pack of solder -everything you need. 

The versatile ¡hvader Range with a large selection 
of interchangeable bits 
6 L706 19 watt instrument $" bit with cable 
C L646 23 watt instrument , 6" bit with cable 
D 11076 27 watt instrument " bit with cable 
E.F. BL646 and 611076 12 volt battery models,, 6" Et 4" bit 

size come complete with crocodile clips and 12ft PVC cable. 
Just clip on to a car battery. 

G.H.I. 18 swg top quality cored solder in + kilo, 3 oz and 
handy pack sizes. 

J Non -corrosive de- soldering braid allows quick easy de- 
soldering (51 ft spool). 

K For extra safety use an L686 soldering station. 
L L68 protective shield for your Invader 

A INVADER SOLDERING KIT £4.39 
B L706 INVADER £2.23 
C L646INVADER £2.42 
D 11076 INVADER £2.48 o 
E BL646 BATTERY MODEL £3.05 
F BL1076 BATTERY MODEL £3.17 
G SOLDER REEL' -z KILO £1.40 
H SOLDER REEL 3OZ £0.48 O 

I SOLDER PACK £0.07 
J DE- SOLDERING BRAID £0.75 
K L686 SOLDERING STATION £1.88 
L L68PROTECTIVESHIELD £1.08 

I New Catalogue 
All prices include 10% V.A.T. Please tick items required. 

Please send me the following items 

PRINT NAME 

PRINT ADDRESS 

PW 

ADCOLA PRODUCTS LTD. ADCOLA HOUSE GAUDEN ROAD LONDON, S W4 6LH 
V.A.T. REGD.No.235 615372 REGD. No.442762' 
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PRACTICAL 
WIRELESS 

EDITOR 

VOL 49 NO. 6 

ISSUE 800 

OCTOBER 1973 

AZINE FOR THE DO-IT-YOURSELF RADIO AND ELECTRONICS CONSTRUCTOR 
a13?Z19-q 4.44.gpf.fe 

Morris A. Colwell 

ASSISTANT EDITOR 
Lionel E. Howes, G3AYA 

ART EDITOR 
Peter Metalli 

TECHNICAL EDITOR 
Eric Dowdeswell, G4AR 

PRODUCTION & NEWS 
EDITOR Colin R. Riches 

TECHNICAL ARTIST 
Alan Martin 

SECRETARIAL 
Jenny Maunder 

01 -634 4292 Susan Corne 

ADVERTS. MANAGER 
01 -634 4293 Roy Smith 

CLASSIFIED ADVERTS. 
01 -634 4301 Colin R. Brown 

Published by IPC Magazines Ltd., 
Fleetway House, Farringdon Street, 
London EC4A 4AD. Tel. 01 -634 4444 

SUBSCRIPTIONS 
Publisher's Subscription Rates for one 
year to any part of the world £2.65 
including postage. Enquiries to Sub- 
scription Department, IPC Magazines 
Ltd., Carlton House, 68 Gt. Queen 
Street, London, WC2 5DD. Phone 
01 -242 4477. International Giro facilities 
Account No. 5122007. Please state 
reason for payment "message to 
payee ". 
Binders (£1.10) and indexes (11p) can 
be supplied by the Binders Dept at the 
same address. 

BACK NUMBERS 
We regret that we are unable to supply 
back numbers of Practical Wireless. 
Readers are recommended to enquire 
at a public library to see copies. Re- 
quests for specific back numbers of 
Practical Wireless and Television only 
can be published in our CQ Column. 

NEWS & COMMENT 
ce. 

506 ISSUE No. 800 -Leader article and November preview 

507 NEWS ... NEWS . NEWS 
s 513 TELEVISION- Colour Supplement details and other features 

522 PRACTICALLY WIRELESS by Henry and Pax 

531 NEXT MONTH in Practical Wireless 
Ott 

541 R.A.E. COURSES starting this autumn 

tiúrà 
542 HOTLINES on recent developments by Ginsberg 

553 ON THE AIR -Reports on Broadcast Bands 

553 Medium Wave- Charles Molloy 
553 VHF /FM -Simon David 

554 Short Wave -Malcolm Connah 

557 Amateur Bands, Short Wave /VHF -David Gibson G3JDG 

CONSTRUCTIONAL 
508 PHASE LOCKED LOOP TECHNIQUES, Demodulating 

AM /FM the Easy Way -W. S. Poe/ G8CYK 

525 EXPERIMENTAL WORKSHOP Electronic Switches - 
M. J. Hughes, M.A. 

532 GOING QUADRAPHONIC - PROJECT Q4, Part 1- 
D. Bollen 

546 10 WATTS ON 2 METRES Short Wave Transmitter - 
F. G. Rayer, G3OGR 

550 TAKE 20 No. 53 "Swanee Whistle" -David Andrews 

558 THE "CONSTAMP" CONSTANT CURRENT SOURCE- 
D. T. Goodwin, B.Sc. 

40 OTHER FEATURES 
514 GOING BACK Eight hundred issues of P.W. -Colin Riches 

and Arthur Dow 
543 BETTER AERIALS FOR BETTER STEREO Part 2- Gordon 

King 

EXTRA WITH THIS ISSUE 
562 and INSET P.W. DATA CARDS in COLOUR 

No. 1 Resistor Values and Colour Code 
No. 2 Capacitor Values and Colour Code 

''r .,, . m... x +`o-:.i.w r .. .ñz:... iaa ..: ...'.;`: s.:.E;?.á°.,...: :_:.....ce-. ...a . 

COPYRIGHT AND QUERIES 
© IPC Magazines Limited 1973. Copyright in all drawings, photographs and articles published in "Practical Wireless is fully protected and 

reproduction or imitation in whole or in part is expressly forbidden. All reasonable precautions are taken by "Practical Wireless" to ensure 

that the advice and data given to readers are reliable. We cannot, however, guarantee it and we cannot accept legal responsibility for It. 

Prices are those current as we go to press. 
We regret that we cannot answer technical queries by telephone nor can we provide information or advice on manufacturers' products other 

than 
advice 

given in the s toaourp blishedpdesigns.rAll correspondents expecting a 
relating 

enclose a stampeddaddr addressed envelope. 
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GROUP /DISCO UNITS 
100 WATT 
AMPLIFIER 

50 WATT 
SPEAKER 

HEADPHONES 
MICROPHONE TWIN TURNTABLE 

WITH PRE -AMP 

RSC DISCO MASTER 
DISCOTHEQUE CONSOLE with integrated power 
supply. 100w OUTPUT TWIN MCE OUTPUT 
SOCKETS Inc. twin Garrard SP25 Mk111 or 
BSR Macdonald MPBO type turntables, Pick -ups 
with high compliance cartridges and diamond 
styli. Separate volume controls for each. turntable. FULL MONITORING FACILITIES plus Treble and Bass controls. Separate input for mie. with vol. control switch. Reline covered cabinet size approx. 32t" x 101" a 71" with lid -lC Terms: Deposit £20 and 12 monthly payments £7 -80 (Total £111 £99 I 20). Carr. £2'50. L77 7 

PACKAGE OFFER 
Units listed below 
(a) IOOw POWER AMPLIFIER 
(b) PAIR OF HI -FI HEAD- 

PHONES 
(e) MATCHING DYNAMIC 
'MIKE' (attached to h'phone) 
(d) PAIR SO WATT SPEAKERS 

Black Rexine covered 
Cabinets Size approx. 
18" x 18" .< 8" 

(e) RSC TDI DISCO CONSOLE 

(a)(b)(c)(d) 

£149.50 Carr. £2.50 

Terms Deposit £30 and 18 monthly 
payments of £8.30 (Total £17900). 

TDI DISCO 

CONSOLE 
tncorporatiag twin Garrard SP25 
or BSR MP60 type turntables and 
Sonotone or Aeos Cartridges with 
diamond stylü. Separate Vol. con- 
trols for each turntable. Alan 
MONITORING FACILITIES, plus 
Treble and Bass Controls. Separate 
input for 'mike' with vol. control 
switch. Black Vynide covered 
Cabinet with lid. see illustration 
on left E67.55 Or Dep. £9.55 and 
12 mthly pymts 26118 
(Total £7747) 

Carr. £1.50 

FANE ULTRA HIGH POWER LOUDSPEAKERS 
All power ratings are R.M.B. continuous. 2 YEARS' GUARANTEE High flux ceramic magnete. ALL CARRIAGE FREE. 

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

14,000 gauss 
8/150 

£25.95 
Dep: £5.95 and 9 
runty payments 

£ 258 (Total 52899) 

R.S.C. COLUMN SPEAKERS IDEAL FOR VOCALISTS 
All types 15 Ohms covered in Reline and Vynair AND PUBLIC ADDRESS. 
TYPE C4100 IS ALSO SUITABLE FOR BASS GUITAR OR ELECTRONIC ORGAN 
TYPE CI32 30 -40 WATTS Fitted two TYPE C813 50 WATTS Low feedback 
exceptionally efficient, low feedback howl char- characteristic. Fitted three 13" x 8" deep 
acteristic high flux 13' a 8' 20 watt t^1 1 A5 cone high 

Size with 14" power 
speakers. Terme: Dep. £2.55 and 9 li.L 7 voice c4 7a Size approx. 5 ea x 14x" x .7.1 
m'thiy payments 52'43 (Total £24 -SB) Carr. 65p. 

Dep' £4 T2 & 9 mthly pymts £32.72 £353 (£36-94) Carr. 85p 
TYPE C4100 100 WATTS inc. four 12" 50 watt speakers for conserve- 171 .50 tire rating. Extra heavy construction. Size approx. 58 x16 X10' Acoustically L filled and pressurised. Terms: Dep. £1550 8e 12 mthly. pyts. £5.46 (Total £8102). Carr. £1.50 

F.A.L. DISCO PRE -AMPLIFIER 
Designed for use with a pair of Player Units and Amplifier with 
Bass and Treble Controls. Incorporates MONITORING FACILITIES and Mic. input. The 4 inputs are Ind. controlled. Detector switch Gram (I), (2), and Tape. 200 -250v A.C. Mains 50Hz. Brush Silver finished fascia. Size approx 16f" x 3" x 4" deep. Fully enclosed but can mounted in cabinet. 

£1897 

FANE "CRESCENDO" SPEAKERS 
FULL RANGE AVAILABLE AT ALL BRANCHES 

FAL PHASE 50 Mk.III AMPLIFIER 50 WATT. 
Solid state. 4 Separately controlled inputs Plue mantel. vol. control. Ind. Bass and Treble Controls. Protective circuit to guard against damage from accidental shorts. Output for Speaker /s 3 to 30 ohms. Size 17' x 7" x 74" 200-250v. A.C. aine. Output 50 watts music rating. nfsr,rer 
Or deposit £695 & 9 monthly pay 

1j1. U{ UyIIIa. 
Can. meats £3.96. Total 542.59. 82p. 

RSC PHANTOM `50' and 
Combined 50W Amplifier 

Olin. Loudspeaker. 
For Lead Guitar, Mic., Gram, Radio. Tape (Not for use with Bass instruments). Inc. 3 Inputs and 2 vol. controls plue Treble, Bass and Presence. Output Jack for additional 15 olun Speaker. Attractively finished in black with silver -finished fascia and trimmings. Compact size. Fitted carrying handle, Term,: Deposit £8 -95 and 1'2 monthly 
payments £4.97 (Total 568-59). Carr. Free 
SAE for leaflet UK Mainland 

RSC BASS -REGENT 
50 WATT AMPLIFIER 
A powerful high quality all -purpose unit 
for lead, rhythm, bass guitar, vocalists, 
gram, radio, tape. Peak Output rating. 
Loudspeaker unit either horizontal or vertical mounting. 
A Two extra heavy duty 12in. 60w 

Loudspeakers. 
* Four Jack inputs and two Volume 
Controls for Instant use of up to four 
pick -ups or "mikes'. Bass and Treble controls. Send S.A.E. for leaflet. 
Credit Terms: Deposit £15.50 
h 12 monthly payments of !V1 

£5 40. (Total £81.02.1 Carr. £2.20 

ONLY £59.95 

15" 60 Watt 
14,000 gauss 

8/150 
£14.75 

Dep. £3.75 and 9 
monthly payment¢. 
£1.50 (Total 517 -25) 

FOR BASS GUITAR, ELECT. ORGAN, ETO 

12" SO Watt 
13,000 gauss 
150 £11.99 

Dep 52.99 and 9 
monthly pay- 
ments £1.28 
(Total £14511 

PAIR SUITABLE 
ALL PURPOSES 

FANE SPEAKERS `POP' 25/2 12 in. 25 WATT 
Dual Cone 15 11 (for uses or Dep. £1E5 and 9 

E8). 
other than Bass Guitar or mthly payments 899 
Electronic Organ). Carr. free (Total £9 

DISCO PACKAGE OFFER £45 Pair BSR MP60 T /tables GP9I PU Cartridges. 
FAL Disco Pre -amp. Totel Rec. Ret. Price £50.1 1 Carr. £1 

GROUP /DISCO EQUIPMENT 
F.A.L. PHASE 60 DIE,III AMPLIFIER 
PR. FANE POP 25/2 25W L/SPEAKERS 
Term: Deposit 57.60 and 72 monthly 
payments of £4'30 (Total 556.70) 
F.A.L. PHASE 50 BlE.III AMPLIFIER 
PR. PANE POP 50 L /SPEAKERS 
Terms: Deposit 89.50 and 12 monthly 
payments of £4.08 (Total £8586) 
F.A.L. PHASE 50 MK,III AMPLIFIER 
PAIR L12/20 19W LIS in cabinets 
Terms: Deposit £10 and 12 monthly 
payments of £497 (Total £6964) 
F.A.L. PHASE 100/2 AMPLIFIER 

£89.86 4 PANE POP 60 L /SPEAKERS 
£47.96 Term: Deposit 820 and 1S monthly 

payments of 50.35 (Total 5134-30) £117.81 

HIGH QUALITY LOUDSPEAKER UNITS 
ALL TWO TONE REXINE AND VYNAIR FINISH L125 50 WATT Fitted pair of 12" 50 

£37a95 
watt high flux speakers for conservative f rating. Impedance 8 -15 ohms. Carr. £I.50 Or deposit 53'95 and 9 monthly payts. of £4 34. Total £4301 L12/20 12" 20 -25 WATT 13,000 
lines lb ohms 
Dep £2.15A 9 £I3.15 mthly pymts £1.50 
(Total £1565) Carr. 55p. 

PACKAGE OFFERS 
087.86 PACKAGE PRICE 

16385 £4950£1: ó 
689s 
0E898 
681 98 

687.95 
626.80 
£64.25 

PACKAGE PRICE 

£57.50£70 
PACKAGE PRICE 

£61 «90 

PACKAGE PRICE 

L110 Zer. 

L12/10 10 -15 Watt veneer 
finish cabinet 12" unit 8 -15 
ohm. Size approx. 14" x 
19" x 9 ". Carr. 60p £8.25 

.. ,..=Y' o 4) or° 

RSC GP30 HI -FI 
AMPLIFIER 
For Guitar, Vocal or 
Instrumental Group 
A 4 input. 2 vol. control Ili -Fi 
30 watt unit with Separate Baas 
and Treble controls. Current 
valves. Peak output rating. 

Strong Rexiae covered cabinet with handles. Attractive black /silver P.V.C. fascia. Neon indicator. For 200 -250v. A.C. mains. For 3 or 15 ohm 
speakers. Send S.A.E. for leaflet. Terms: s r. Deposit 54.40 and 9 monthly payments of 8 Car 

72p £2.75 (Total £2915). 
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CREDIT TERMS AVAILABLE ON PURCHASES OVER EIO(Kits Excepted) INTEREST CHARGES REFUNDED ON CREDIT SALES Settled in 3 months 

NOW SIX NEW BRANCHES 
BOLTON 23 DEANSGATE 
COVENTRY 17 SHELTON SQUARE 
DONCASTER 3 QUEENSGATE 
WATERDALE CENTRE Opening soon 
NOTTINGHAM 19/19A MARKET ST 
STOCKPORT8 LITTLE UNDERBANK 
SUNDERLAND S MARKET SQUARE 
NEW LARGER PREMISES AT HULL, 
DARLINGTON & NEWCASTLE 

See Addresses 

HI -Fl CENTRES LTD. 
MAIL ORDERS Sr EXPORT ENQUIRIES TO,- 
AUDIO HOUSE, HENCONNER LANE, LEEDS, 13. 
Tel: Pudsey (09735) 77611. 
TERMS C.W.O. or C.O.D. No C.O.D. under £1. 
POSTAGE 2Sp EXTRA UNDER £2. 83p EXTRA 
OVER 42 OR AS QUOTED. TRADE SUPPLIED. 

S.A.E. PLEASE WITH ENQUIRIES. 
SUPPLIERS TO GOVT. DEPTS. H.M. FORCES. 
EDUCATION AUTHORITIES at HOSPITALS. Etc. 
MAIL ORDERS MUST NOT BE SENT TO SHOPS 

FAL PHASE 100/2 AMPLIFIER 
100 WATTS MUSIC 
RATING, Solid State. 
Sep. Bass and Treble 
Controls. 4 separate 
controlled Inputs plus 
master control. Output 
for speakers 3 -30 ohms. '- 
Includes protective circuit as;ui,.i 
damage from short circuits. 
Terms: Deposit 57.85 b 12 monthly 
payments £6.05 (Total 58045). 

£69.85 
Carr. 75p 

FAL TWIN 
CHANNEL 
AMPLIFIERS 
Solid State. 4 sep. 
controlled inputs plue 
master volume con- 
trol. Individual Base 

an -I 'l'relle controls. Output for speakers 3 -30 ohms. 
Protective circuitry against damage from short circuits. 

FAL 'SUPER 50' £59Ç 0 Carr. 
50 WATTS MUSIC RATING 80p 
Terme: Dep. £1.50 A 9 mthly. pymts. £6.50 (Total £67) 

FAL 'SUPER 100' £'79-95C'". 100 WATTS MUSIC RATING lop 
Terms: Dep. £1250 A 12 mthly. pymts. £6.45 (Total 
£8990) 
.J are 
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HUGEDISCOUNTS AKAI 
AKAI GXC 40D Tape Unit £62.95 (Rec. Price £89.74)c 

4000DS Tape Uni 
77 

t £68.95 (Rec, Price £93.50) 'IT 
AKAI 1721L Tape Unit £66.95 (Rec. Price £93.87) Cali' 

ON LEADING BRAND TAPE AKAI CR81D Tape Unit £58.95 (Rec. Price £84.10)` Ir. 

AND TURNTABLE UNITS GOLDRING GL72 T /Table & P.U. £29.95 (Rec. Price £37.29) ;Sp' 
Also FREE with above GL72 Goldring G800 cartridge worth over £10 

CREDIT TERMS AVAILABLE B.S.R. MACDONALD MP60 TYPE T /Table & P.U. £10.95 
Minimum Deposit 10% Discount prices shown correct 

o at time of going to preess (Rec. Price £14-95) Carr. 40p 

These are only a few of our many discount lines -visit your nearest RSC Hi Fi Centre 

FANE ' MODE ONE' HIGH FIDELITY SPEAKER KIT 
Incorporating a model 803 Gauss Bass Speaker 

with ultra low resonanc e. C. surround co ne. 
Printed circuit cross -over assembly with ferrite 
cored 
damping materiall, 

303 
Screws, Panels etc., and in- 

Response t 25aHz -20 kHz. 
equencY post 

Impedance-8-15 ohms. Or Dep. E2 e 9 stably 
I + t - + i i t , r l + + ' +'l'ai C i l 

. o 3 

ALL R.S.C. PRICES INCLUDE VAT 
FULL LABOUR AND MATERIAL 
GUARANTEES FOR 12 MONTHS 
HI -FI SPEAKER ENCLOSURES MODERN DESIGN 
Teak Teaser finish. Acoustically lined. Sizes approx. Carr. 35p. per em. 
JE8 Size 16" ' 11" x 9 ". SE8 For optimum perform- 
Pressurised. Gives pleasing once with any Bin. rL 
results with any Hi -Fi spkr. £6.50 
Bin. Hi -Fis eaker. 5O Size 19x 101 x 9in.. 

SE12 For excellent 
SM.() For outstanding results performance with 12in. 
with 10in. Hi -Fi Hi -Fi speaker and tweeter 
spkr. Size 25} x 16 L Size t 
x9in. Ported £Ó'75 25# >c 16 ' 9in. 17'95 

RSC G66 Midi 6 +6 WATT high quality STEREO AMPLIFIER 

Individus! Guoged Controls: Bass, Treble, Volume and Balance. Printed 
circuit construction employing 10 Transistors plus Diodes. Output 
rating LH.F.M. Frequency range 20- 20,000 c.p.s. Bass Control 12dó. 

Treble Control 13db. Selector swi tch for 
P.U. or Tape/Radio. dio. For loudspeaker out 
put impedances of 3 to 15 ohms. For 

#, standard 200 -250v. A.C. mains operation 
i ö ö o Attractive Black and Silver finished metal 

fascia plate and matching control knobs. 
COMPLETE BIT OF PARTS INCLUDING 
FULLY WIRED PRINTED tCIRCUIT and 

OrFACTORY 
o'1 RING DIAGRAMS A INSTRUCTIONS IG12.65 Cara 

Or FACTORY BUILT IN TEAK VENEERED CABINET 40p 
as illustrated 116.50 or dep. £2.50 and 9 monthly payments 8188 (Total 618.97) 

} 1 

-' -' 
%: F 

AUDIOTRINE HI -FI SPEAKER SYSTEMS / 'i Consisting of matched 12in. 11,000 line 15 Watt 15 ohm 
II . high quality speaker, cross-over unit and tweeter. Smooth 

1 / response and extended frequency range Carr. £6.5O 
/ ") /I-- ensure surprisingly realistic reproduction. 33p 

LL,_ OR SENIOR 15 WATT INCLUDING £7, 65 Carr. 
HF126 15,000 LINE SPEAKER 39p AUDIOTRINE HIGH FIDELITY SPEAKERS 

Heavy construction. 
+ \ high efficiency 

Tweeter 
ceramic magnets. 

extended frequency 
up indicates Tweeter Coneproviding 

frequency rSTge Ep IC,000 a.p.e. Impedance 3 or 
9 -lb ohm.. PLEASE STATE CHOICE. 

Exceptional performance at low cost. 
HF808T S' 10W 52.98 HF120D 12' 15W 6560 J,/'_ 
HF102D 10' 10W 6880 HF126 12' 15W 1685 

- HF120 12' 16W 1495 HF126D 12' 16W 66.85 

R.S.C. TA6 6 Watt HI -FI AMPLIFIER 
200 -ß50v. AO mains operated. Frequency Response SO- 20,000 cep... 
°2dB. Harmonic Distortion 0.3% at 1,000 tepee. Separate as and 
Treble 'Rit and cut' controls. 8 input socket. for Mike, Gram, Radio 
or Tape. Input selector switch. Output for 8 -15 ohm epkrs. Max. eneitivlty 
Output rating LH.F.M. Fully enclosed enamelled case, 9 }x2 1 x5 1ht. 
brushed eilver finish facia plate 10 }XS }in. and matching knobs. 
Complete kit of parts with fall wiring diagrams and instructions. £8.50 
OR FACTORY BUILT WITH 12 MOlí HS' GUARANTEE E12.0S 

A 
oy fi -.I 

6mV 
Attractive 

Cori. FANE 807T HIGH FIDELITY SPEAKER 
A lull range 8in. 10 watt unit for excellent sound quality, in suitable 
enclosure. Cast chassie Roll P.V.C. cone surround and long throw voice 
coi to achieve very low fundamental resonance of 30 tepee. Tweeter 
none is fitted to extend high note response. Frequency range ^ ^ -6 Hz to 
16 KHz. Gauss 10,000. Impedance 3 or 8.16 n. E3.70 PLEASE STATE IMPEDANCE WHEN ORDERING 

Repose 

SOOT 
23 Hato 16 KHz. Gauss asitic 00 Imp 3 or 8 -1512. f4.95 

0. R.S.C. BATTERY /MAINS CONVERSION UNITS 
TYPE BM1. An all -dry battery eliminator. Size 61 X 4} X 21st. 
approx. Completely replaces batteries /supplying 1.5V and 90v, 

O to battery radio where A.O. mains 200/ß60v. Post 30p 
- Nei. te available. ASSEMBLED READY FOR USE £4.15 

R.S.C. TRANSFORMERS, L.F. CHOKES 
MIDGET CLAMPED TYPE 21 x 21 X 2 }in. 
250v., 60mA, 6.3v. 2a 61.10 
250- 0- 250v.. 6OrnA 6.3v 2a -61.16 

FULLY SHROUDED UPRIGHT MOUNTING 
250- 0.250v. 60mA, 6.3v. 2a., 0.5.6.3v. 2a. 51.66 
260.0.250v. 100mA, 6.3v. 4a., 0- 5 -6.3v. 3a. 62.45 
300.0.500v. 100mA, 6.3v. 4a., 0.5 -6Sv. 3a. 82.45 
300-0-300v. 130mA, 6.3v. 4a. e.t., 6.3v. la. 

For Mullord 510 Amplifier tß96 
650.0.350v. 100mA, 6.3v. 4a., 0 5 -6.3v. Sa. 22.45 
860 -0 -350v. 160mÁ, 63v. 45., 05-6.3v. Sa. 1296 
426.0 -420v. 200mA, 6.3v. 4a., cet., 6v. 3a. 25.45 
426.0.4ß5v. 200mA, 6 -Sr. 4a., 6 3v. 3a., 5v. 

3a 25.60 
460.0 -450v. 260mA, 8.3v. 4a., cet., 5v. 3a. 28.00 

& RECTIFIERS FULLY GUARANTEED. 
Primaries 200 -ß60r. 60oh. 

TOP SHROUDED DROP -THRO' TYPE 
250- 0 -250v. 70mA, 6.3v. 2a., 0 -5.6 3v. 2a. 61.49 
250.0 -250v. 100mA, 6.3v. 3.5a. - 11.71 
250- 0 -260v. 100mA, 0.3v. 28., 6 -Sv. 15. 51.75 
350.0 -350v. 80mA, 6.3v. 2a., 0- 5 -6.3v. 2a. 81.81 
250.0 -250v. 100mA, 6.3v. 4a., 0- 5-6Sv. 3a. 72.46 
300- 0400v. 100mA, 6.3v. 4a., 04-6.30. 3a. 62.46 
300.0.300v. 130mA, 6.3v. 4a., cet. 6.3v. la. 

Suitable for Mallard 610 Amplifier 62.86 
360- 0 -350v. 100mA, 6.3v. 45., 0.ó.6.3v. 3a. 62.45 
350- 0.360v. 150mA, 6.3v. 4a., 0- 5.6.3v. 3a. 82.85 

FILAMENT or TRANSISTOR POWER PACK 
Types 6.3v, 1.óa. 55p; 6.3v. 2a. 609; 6.3v. 3a. 899; 
6.3v. 6a. 21 45; 12v. la. 61p; I2v. 3a. or 24v. 
15a 21.50;0.9.18v 11a11.25; 0.12.25 -42v 2a1196. 

Iirrznaled and Interleaved where necessary. 
8cneaed 

CHARGER TRANSFORMERS 0- 9 -15v. 1 }a. 61.10, 
24a. 6125; 3a.61.40; 5a.í1.60; 6a.21.85: 8a.í2.20 
AUTO (Step UP /step DOWN) TRANSFORMERS 
0- 110/120v. 200- 250 -200v. 50 -80 matte 51.25, 
160 watt., 5240 260 watts 58.00; 500 watts 1640 
OUTPUT TRANSFORMERS 
Standard Pentode 6.000 R or 7,00012 to 3I) 65p 
Push -Pull 8 watts EL84 to 3 (2 or 15 f2.. 96p 
Push -Pull 10 watts 6V6, ECL86 to 3, 6, 8 or 

15 I) 21.65 
push -Pull EL84 to 3 or 16 Q 10.12 watts 11.50 
Push-Pull Ultra Linear for Mallard 510, etc. 22.45 
Push -Pull 15.18 watts, sectionally wound 

6L6, KT66, etc., for 3 or 15 n 22'20 
Push-Pull 20 watt high quality sectionally 

wound EL34, 6L6, KT66 etc. to 3 or 15 II 20.65 

SELENIUM . 

RECTIFIERS 
F. W. (Bridged) 

All 6/12v. D.C. 
output. Max. A.C. 

input 18v. 
la, 28p. 2a, 89p. 
3a, 55p. 4a, 729. 

6a, 889. 
SMOOTHING 

CHOKES 
150mA, 7 -10H, 250 
R 77D; 100mÁ, 
10H, 200 A 66p: 
50mA, 10H, 360 n 
66p; 60mA, 10H, 
400 R 28p. 

R.S.C. MkIII SUPER 30 HIGH FIDELITY STEREO 
BUILD AN AMPLIFIER WORTH APPROXIMATELY 
DOUBLE THE KIT PRICE INCLUDING CABINET 
Only high grade components by leading manufacturers 

Push Button Selector Switching For Magnetic or 
Jack Socket for Headphones Ceramic Pick -Ups 
Neon Indicator regardless of Price. 

" Satin Silver Finish Metal Fascia Output (per chan- 
Solid State Circuitry nel) 15 watts RMS 

e Twenty Silicon Transistors into 8,,R,. Fre- 
Four Diodes, Four Rectifiers quency Response 

Send S.A.E. for 7 Hz to 70 KHz 
full descriptive leaflet. ± l} dB. 

R.S.C. STEREO FM HI TUNER. FACTORY BUILT 
in cabinet CABINET with 12 

Visually matches £37,50 antes. Or Dep. £7 
Super 30 Mk. III payments £4.54 (Total 

AMPLIFIER 

.. . 

A j . ,ígias` .. 4i 

COMPLETE KIT 
(less cabinet). 

, 
Carr. 70p. 

I 
d0 

Cabinet if req. 
£5 extra. 

UNIT INC. 
months' guar- (t4í),50 

and 9 monthly L1}ó6 
£47.86). 

'YORK' HIGH- FIDELITY 3 SPEAKER SYSTEM 
* Moderate size only 25 v 14.,10in. 

approx. COMPLETE KIT * Response 30- 20,000 c.p.s. 
Impedance 15 ohms £25.25 * Performance comparable with 

units costing considerably more Carr. 65p 

Consists of (1) 12ín. 15 watt Bass 
unit with cast chassis, Roll rubber cone surround 
for ultra low resonance, and ceramic magnet. 
(2) 3 -way quarter section series cross -over system. 
(3) 8 x 5in. high flux middle range speaker. 
(4) High efficiency tweeter. (5) Appropriate quantity acoustic 
damping material. (6) Handsome Teak veneered cabinet. 
(7) Circuit and full instructions. Terms: Deposit £5 and 
9 monthly payments £2.64 (Total £28.76). 

R.S.C. BRANCHES OPERATE A 5 -DAY WEEK DONCASTER 3 Queensgate, Waterdale Centre. MANCHESTER 60A Oldham Street (Closed Wed.). 

OPEN ALL DAY SATURDAY 
EDINBURGH 101 Lothian Rd. (Closed Wed.). Tel. 236 

J. Tel. 229 9501 MIDDLESBROUGH 106 Newport Rd. (Closed Wed.). 

GLASGOW 326 Argyle St. (Closed Tues.). Tel. 47096 

BRADFORD 10 North Parade (Cosled Wed.). Tel. 25349 Tel. 248 4158 NEWCASTLE UPON TYNE 24 Newgate Shopping 
BOLTON 23 Deansgate. (Closed Wed.). Tel. 33512 HULL 7 Whitefrlargate (Closed Thurs.). Tel. 20505 Centre (Closed Wed.). Tel. 21469 

BIRMINGHAM 30/31 Great Western Arcade. LEICESTER 32 High Street (Closed Thu rs.).Tel. 56420 NOTTINGHAM 19/19A Market Street 
Tel. 021 -238 1279 (Closed Wed.). 

LEEDS 5 -7 County (Mecca) Arcade, Briggate (Closed Thurs.). Tel. 48068 
COVENTRY 17 Shelton Square, The Precinct. (Closed Wed.). Tel. 28252 SHEFFIELD 13 Exchange Street (Castle Mkt. Bids. 
DERBY 26 Osmaston Rd., The Spot. (Closed Wed.). 

Tel. 41361 LIVERPOOL 73 Dale St. (Closed Wed.). Tel. 236 3573 STOCKPORT (Closed Thurs.). Te1.20716 

DARLINGTON 19 Northgate (Closed Wed.). LONDON 238 Edgware Road, W.2. (Closed Thurs.). 8 Little Underbank (Closed Thurs.). Tel. 480 -0777 

Tel. 68043 Tel. 723 1629 SUNDERLAND 5 Market Sq. (Closed Wed). Tel. 70573 
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ISETS 1115. ISS. 1'l'4. 3:t4, 3V4. 1:11511. 1)F51t. nLr2, 1)L94. 
I SETS set 1)l 4 Lm £120, nAF'Ib. 1F':IS, 1)1091 . uL!B. 1 for £135. 

MEN 

GIRLS! 
YOU CAN EARN £50pw. 
Plus an exciting life and a secure future. 
HOW? 
Get into the fabulous Computer Industry now. On the ground 
floor. While industry, commerce, science and governments are 
desperately seeking trained personnel. Give us only four to 
six weeks and we can train you in any one of the three vital 
careers in computers: (I) Programming (men and girls). 
(2) Operating (men and girls). (3) Key Punching (girls ..) 
exclusively). 

We are the only training organisation able to 
make this offer. And our teaching methods 
succeed because they combine specially pre- 
pared courses with equipment such as the 
unique Eduputer, exclusive to us. 

Thanks to our methods, people from all 
walks of life have exchanged boring, under- 
paid, insecure jobs for careers that have 
meaning, prestige and security. 

Past performance counts for nothing. Pro- 
vided you have the aptitude (which we can 
discover quite simply), there is no reason why 
you should not get out of the rut and into 
Tomorrow's World - the fascinating world 
of Computers. 

The moment you qualify - -and we will help 
you do just that- -one of our own exclusive 
appointments agencies will introduce you to 
opportunities galore. Worldwide. At no cost to 
you. All part of our continuing service. 

What have you to lose by enquiring? Information 
and advice are yours for the asking. 
Post the coupon TODAY for full details FREE and 
without obligation. 

London Computer Training Services 
R66, Oxford House. 9 -15 Oxford Street. W.I. Telephone: 01 -437 9906 

Please send me your free illus- 
trated brochure on training for Name 

Computer Programming 
(men and girls) 

Computer Operating 
(men and girls) ' 

Key Punching 
(girls exclusively +.. 

(tick appropriate box) I Te). 

Address 

1111111111 ® 
484 

London's Lighthouse 

see the 

showroom 

Here at Imhofs we have a 

whole showroom entirely 
devoted to the Eddystone 
range of communication 
receivers. From the re- 
markable little EC10 Mk II, 
the elegance of the Series 
1000 range to the sophi- 
stication of the 830/7. 
Pop in and see us - or 
write for details to:- 

I A)[ X O FS 112 -116 New Oxford Street 
London WC1A 1 HJ 
Telephone 01-636 7878 

F183 

SERVICE VALVES WM ESDTED!rGUARANTEED . 

1E5 -30 30FLt4 -85 EI1F'S3 .39 EYxr, -29 P11L88 -37 0A642 50 
185 .25 :301.1 -29 E131,59 -25 EYS7 -29 PCLSx -80 1'15041 43 
ITS -20 :30LI5 -60 1;(051 20 EZ4O .39 l'0L800 89 t'13F80 .34 3,4 -27 301.17 -70 E('(7S:; -21 EZ41 .39 1'C'L805 37 1'151,89 .32 :31'4 
51'415 

47 
-31 

301 
:30P1_ 

-54 
-69 

E( (:x:) 
F.t'('x5 

-35 
-31 

1:710 -21 
ET.S 

PErA4 -77 
PF.\360 .70 

(72k4 
V(083 

-32 
-32 5V40 -35 30119 -54 P.00SO4 -50 E7.90 -25 P1.1:200 48 1{1F80 -30 

5Y31Fr -30 :3011.1 -56 I:l'Fx0 -30 n230 -34 PLSfi -48 C'01142 56 5Z-0: -35 301'LI3 -78 ECHm.S -48 (:Z32 .40 PLxt -43 1'(' 11x1 30 6/3052 50 301'7.14 -80 ECn42 -56 ET41 -77 P1.81A -47 11CL82 32 
5.1D15 -16 35554 -30 ECI1Si 23 ETC l -65 PL52 .31 17CL83 -50 9AQ5 -35 5001)1511 88 F:(`H83 -38 KTr,O I8 P58:3 -33 1`P41 49 
6AT5 .20 807 55 E('11,4 -35 I.N319 -56 PL84 17 1`P89 15 
5:11Y1 B0 AC/ VP^ -77 ICOL50 -30 Ly320 -80 P1.5(u> 58 1'L41 53 
(i3415 -20 AZ31 40 EC'L52 29 iti3:39 -65 P1,504 -58 1L84 -30 
551E5 -21 13349 70 .R C1.53 -49 N78 £1.05 1654 10 175154 22 
(t13J6 .41 13719 54 E0Lx(3 -35 PAnCH() -31 Px25 15 1iY41 17 
515157 50 (0031 -67 EF374 -95 PC'S0 44 PY32 48 IIYxS -23 51'4 -35 0Y31 -28 EF39 45 Plsx .44 PY33 -48 VP411 77 
51,2:3 .88 1).11'91 -25 E1,41 -55 P0913 -42 1Y80 30 W77 -48 6IY5 -50 1)41'95 36 EFw) -23 Pt 117 15 PY81 -25 Z77 .22 51'5(:'1' -28 1>B91 .20 EFSL 18 1'0900 -29 PY81' -25 5x4 
5SA(;P 

-30 1,F95 
-28 U1177 

-36 
-20 

I.F85 
EFW> 

-30 
-22 

P0054 -29 
PCt1S5 -23 

PY83 
PYxx 

-28 
-33 

Transistors 
A4'107 -17 

7t37 1.80 1)891 30 E4,9t Q6 l'CCSx 38 PY800 -31 A0127 -18 
10PI2 -53 U1492 -48 F1F92 -27 l'0089 41 PY801 -31 A1)140 -37 
12.1T7 -20 1>E95 -45 .E519,8 .70 P(10189 .48 1519 .30 A5115 20 
I2.517 -21 1)1.:e2 .27 EFl83 -27 P('(.'800 70 R20 -70 AF.tI5 -20 
124 x7 -22 1)1.94 -47 1:1984 .29 Pt -1,80 -26 1725 -70 A8117 -20 
1915Ú51. -75 11L95 -38 1:I190 -16 P0I'82 -33 l728 64 AFl25 -17 
201F2 -67 .I1YS6 .22 E1.33 -85 PCF56 -48 047 -73 AP127 -17 2013 .75 1>Y87 -22 EL34 -48 PCas40 -58 1.740 -70 O044 -12 :.5L51;'r -19 1)Y8(12 -30 F]L41 -47 PC'l`x01 .28 052 .31 0045 -12 261'40T -57 EA 11080 -32 EL54 -23 P0FS02 29 1'75 .30 O071 -12 
3001 -26 I5.9F'42 -46 EL90 -35 Pt'F50i> 57 G191 55 0072 12 
30C'I3 58 EI191 -12 EL500 -62 PCF'800 -56 U193 -31 0076 -12 30(97 .76 I:K(':31: -43 EMxO -36 P010x98 -65 0251. 61 0081. .12 
aOS.tls -57 E15041 -44 EMS! .36 t'CLx'_' 30 6301 -38 008111 -12 
30I'5 -84 E 008 -30 E3784 32 P01.83 .55 t'329 -66 0051 -12 
301'I1 -65 1515090 B2 .EMS7 -47 l'CI.S4 33 I;SQt. -75 (1082I1 -12 
:s011.I2 .69 PISFxO -32 EY51 -38 l'(1155 -37 CA 1s060 .29 00170 .23 

READERS RADIO 
85 TORQUAY GARDENS, REDBRIDGE, ILFORD. 
ESSEX. Tel. 01-550 7441. 

PRICES ARE INCLUSIVE OF VAT, ONLY POSTAGE IS EXTRA 
Minimum poatpackins on I valve 7p., on each additional valve. 

(3p. per. valve extra) 
inwureI against damage in transit 35 extra. 
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AMTRON 
kits for the 

Audio Enthusiast 
These kits have been especially selected from 

the vast range of 200 AMTRON electronic kits. Each unit cores 
in an attractive blister pack which contains all components 

together with full instructions plus solder 

HI -FI STEREO AMPLIFIER 
20+20W. U K185 
The outstanding advantage of the 
UK185 is its compact size, which 
simplifies the assembly, thus 
comparing well with the best stereo 
amplifiers. 

HI -FI STEREO AMPLIFIER 
50+50W. UK192 
Thé UK 192 circuit consists of two UK 
190 circuits, the 50W output power per 
channel being obtained by a push -pull 
arrangement of BD130 transistors driven 
by a complementary pair (B-C141-161) 

THREE -WAY CROSS -OVER FILTER 
6db /OCTAVE. U K805 
The UK805 cross -over filter developed 
by AMTRON has the function of 
separating the frequencies and convey- 
ing them to the proper speaker with 
a 6db roll off. 

AmTHDñ 
111EMIES. 

THE BIG NAME IN ELECTRONIC KITS 
AMTRON UK, 4 &7 CASTLE STREET, HASTINGS, SUSSEX TN34 3DY TEL: HASTINGS 2875 
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Recommended 
retail price 

including V.A.T. 

Please 
send S.A.E. 
for fully 
descriptive 
leaflet. 

HIGH FIDELITY 
LOUDSPEAKER KIT 

Consisting of a Fane Model 803 ultra -low 
resonance 8" speaker unit with PVC cone 
surround, and a Fane Model 303 high frequency 
pressure tweeter together with a printed 
circuit cross -over assembly with ferrite cored 
coils. 

SPECIFICATION OF UNITS 
Model 803 

8" 
30Hz 
*35Hz 

1" 
13,000 gauss 
30Hz -8kHz 
8 -15 ohms 
*I5 watts 

Overall Diameter 
Natural resonance 
Main resonance 
Magnet Pole Diameter 
Magnet Flux Density 
Frequency response 
Impedance 
Power Handling 

Model 303 

1200Hz t,' 
10,000 gauss 

2kHz -17kHz 
8-15 ohms 
*i5 watts 

Very easy to assemble, this boxed kit comes 
with acoustic foam damping material, panels, 
screws, wire, wiring diagrams and instruc- 
tions to provide a remarkable loudspeaker 
assembly -a pair is ideal for stereo. 
CABINETS for the `Mode One' are available in Teak 
veneer finish. SIZE 15t" x l01" x 9 ". 

*When used with above cabinet. 

Distributors to the wholesale Manufactured by 
and retail trade 

FANE ACOUSTICS LTD. LINEAR PRODUCTS LTD. 
Hick Lane, Batley, Yorkshire. Electron Works, Armley, Leeds Y. 

LSI2 3SA. Tel. 630126 Tel. Batley 6431 

rar 

AMAZING MINIDRILL 

FOR 
PRECISION 
MODEL WORK 

I NAME I 

ADDRESS 
s 

I 
I 

I 

I 

Send this coupon with 15p for post and 
inclusion on our regular mailing list. 

AUDIOTRONIC HOUSE, THE HYDE, LONDON, NW9 61.1 

486 

ONLY 

Money ref. glee. 

Indispensible for preci- 
sion drilling, grinding, 
polishing, etching, goug- 
ing, shaping. Precision 
power for the enthusiast. 
Shockproof. Completely 
portable power from 4+ 
volt external battery. So 
much more scope with 
MINI -DRILL. Super Kit 
(extra power, interchange- 
able chuck) £6.35 p.p. 13p. 
De Luxe Professional Kit 
with 17 tools £9.40 p.p. 
23p. Prices include V.A.T. 

MERLIN SUPPLY CO. 
Dept. PW 1073, Nailsea, Bristol BS19 2LP 

P. C. BOARDS 

FOR P.W. PROJECTS 
REVERBERATION UNIT, 

8 WATT AMPLIFIER & PRE -AMP LOUDHAILER PRE -AMP & SIREN GENERATOR VIBRASON IC GUITAR PRE -AMP 
DIG ITRON IC DIGITAL CLOCK 

AND ALSO FOR MANY P.E. PROJECTS 
SEND AN S.A.E. FOR OUR FREE LIST 

(and with all enquiries please) 
P.S. We also have components for most of the PCBs. 

PHONOSONICS 
Dept. PWIO 25 KENTISH ROAD, BELVEDERE. KENT, DAI7 SEW MAIL ORDER ONLY 
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YES, "YOU'VE GOT THE WHOLE WIDE WORLD IN 
YOUR HANDS "! ALMOST UNBELIEVABLE! Think of 
the year 1984 and what might be produced then -now get 
the fantastic ASTRAD 17 and SEE for yourself that the 
incredible Russians have done it all NOW! It's the radio 
perfectionist's dream come true! THIS ONE SUPER- 
SEDES ALL EARLIER MODELS! It will probably make 
your present radio seem like a 'crystal set "! Complete with 
optional battery eliminator for both battery and main use! We're 
almost giving them away at only £18.50 -a mere fraction of 
even today's Russian miracle price! We challenge you to 
compare performance and value with E80 radios! *Send quickly, 
test on mail order 7 day appro. from receipt of goods -refund 
if not delighted. Or call. Volume controlled from a whisper to a 

roar that would fill a hall! Much wider band spread, for absolute 
"oinnoi r " station selection! Plus MA(CIr " tuning 
level indicator for ultra perfect tuning sensitivity! Yes, the 
Russians rave surpassed themselves, prov,..g "s,.... . -.r fantastic 
ability in the field of electronics and brilliantly reflecting their ad- 
vanced micro -circuitry techniques in the field of space communica- 
tions. Yes, EVERY WAVEBAND instantly at your fingertips in- 
cluding Standard Long, Medium, Short and Ultra Short 
Waves to cover the four corners of the earth during 24 hours 
a day including all normal transmissions, V H F:FM /USW, AM: 
operational, and messages from al I over the world! Expensive 
TURRET TUN ER side control waveband selection unit (as used 
on expensive T.V's!). Every waveband clicks into position giving 
incredible ease of station tuning! Genuine pushpull output! ON /OFF 
volume and separate Treble and Bass tone controls for utter per- 
fection of reproduction and tone! Press- button dial illumination! 
Take it anywhere -runs economically on standard batteries or 
direct through battery eliminator from 2201240V AC mains supply. 
Internal ferrite rod aerial plus built -in 'rotatable" telescopic aerial 
extending to 39 ins approx. It's also a fabulous CAR RADIO. 
Can also be used through extension amplifier, tape recorder 
or public address system. SIZE 13 x 10 x 41-ins overall approx. 
Magnificently designed in highly polished cases. Made to give years 
of perfect service. (U.K. service facilities & spares available for 
years & years to come, if ever necessary!). With WRITTEN 
GUARANTEE, manual with simple operating instructions & circuit 
diagram. PLUS Ultra- sensitive earphone for personal 
listening. ONLY £1850 (with mains/battery eliminator E2.25 
extra). BOX, POST, ETC. 45p. NO MORE TO PAY! *BUT 
WAIT, for only 75p extra you get the sensational "COM- 
PUTERISED" WORLD TUNING GUIDE (It enables you to 
zone & time in a flash for transmissions the whole world over -even 
a child can do it in a flash -it even lets you know when to tune 
into the U.K., when abroad. NO GUESSING! NO MESSING!) 
PLUS Standard 'Ionglife' batteries and converter plug. 

purchased.)eSend quickly 
change 

to Uxbridge Rod address,' or 
earlier 

as either 
store. Many fantastic bargains always on display at both stores. 

THOUSANDS of MILES REDUCED to INCHES? 
1973 RUSSIAN RADIO TECHNOLOGY 

SHRINKS THE WORLD! *COMPUTERISED? 

H 

gRpNDNEW ASTRAD !i FpgULOUS 

t_ 

lii''ORTABLE RADIO &COMMUNICATIONS 

t RECEIVER f WORLD WIDE 

ASr24r9 es 
SHRÚ,NK TO ONLYkáix 1O x4h 

Inches approx?/ 8 TRANSISTORS Z AND DIODES! 

WAVEBANDS: 

P /GS 
STANDARDLONGandMEDIUM 

5SHORT WAVEBANDS 

eta ULTRA SHORT WAVES 

'V IIF AM. FM. MW.\ 
I W. USW. 

BOX 

ø185o pp 45 
MAINS /BATTERY 
ELIMINATOR £2.25 extra 

F /RST T ( EVER! 
*NOWAVAILABLE WITH 

fabulous COM PUTERISED° 

WORLD TUNING GRIN! 
NO MORE GUESSWORK- 
INSTANT DATA at your fingertips ips - 
enablesyou la TUNE IN A FLASH to 

transmissions the world over! 

SAVEL123.03 HOW! T, 

EVERYTHING! NREWS SOLID STATE 

BATTERY /MAINS AC 

Combined 
V.HF AMINM 

S_ 
RADIO and 
CASSETTE 

TAPE RECORDER l' 
& PLAYER 

xeANPNFW AC /DC BATTERY /MAINS 

Weile TAPE 
RECORDER 
&PLAYER 
With remote 

control 

microphone. 

FIRST 

CLASS 

MAKERS 

WITH REMOTE 
CONTROL MICROPHONE 

Shopertunities "thunder" ahead with an offer that's FANTASTIC 
(even by our standards!). We've snapped up 500 magnificent machines. Latest 
sensation in the world of sound! First -class makers! Fabulous VHF, AM/ 
FM Radio AND Cassette Tape Recorder & Player combined & it also 
runs off standard batteries or mains. (Simply plug in the 220/240V AC line 
cord.) Record and play back anything, anywhere! RECOMMENDED 
RETAIL PRICE GENUINELY £44! WE OFFER AT UNDER HALF 
PRICE! Wonderful features: * Press -button Keyboard Control Panel or 
latest MASTER SWITCH CONTROL! * "MAGIC EYE" Visual Battery 
check /recording level indicator or built -in automatic Leveller! * Sep- 
arate ON /OFF and HI -LO volume controls! * Heavy duty built -in 
speaker! * Earphone (for personal listening or "monitoring') and extension 
speaker sockets! * Remote control microphone! * Built -in swivel 
telescopic extension aerial (24in approx.)! Magnificently made case with 
carry handle. (DESIGNS VARY SLIGHTLY.) Takes standard 30, 60, 90 or 
120- minute Cassette Tapes, obtainable everywhere. AND the amazing built -in 
full circuit VHF, AM /FM Radio gives you superb clarity of tone, incredible 
station selection. Unique rotating Station Selector Dial -gets, locally, city and 
regional stations in every part of the country, plus B.B.C. National, VHF. Picks 
up dozens of foreign stations. Fabulous in your car! You could pay E £ £'s 
more for a Car Radio or Car Cassette player ALONE! OUR FANTASTIC 
PRICE ONLY 420.97 carr. etc. 43p. No more to pay! Complete with 
simple instructions, remote control microphone with on /off switch and 
microphone stand. WITH WRITTEN GUARANTEE. Send quickly, test 
on 7 days mail order approval from receipt of goods, refund if not delighted. Or 
call. BONUS OFFER: Batteries and Cassette Tape 28p extra if required. 
Callers: ACCESS & BARCLAYCARDS ACCEPTED AT BOTH STORES. 

SHOPERTUNITIES LTD. 

THE ONE STEP FORWARD EVERYONE HAS WAITED FOR: NOW a superb 
de -luxe portable BATTERY /MAINS tape recorder and player -and incredible 
Shopertunities bring it to you for ONLY 410.95 Due to our cut price we 
cannot name first -class makers -but rest assured you're getting one of the 
BEST! Expensive "PIANO KEYBOARD" CONTROL PANEL (or latest 
MASTER SWITCH control) AND AUTOMATIC LEVEL CONTROL. No 
fiddling with awkward tape and reels, just "slap -in" a cassette and off you go! 
(Takes 30, 60, or 90 minute standard cassette tapes obtainable everywhere.) 
Amazing performance ensures perfect tapings and superb reproduction! Remote 
control microphone. Rapid Rewind! Fast forward! Beautiful tone from a 

whisper to a roar! Complete- record anywhere, indoors or out/ Runs on 
standard batteries AND 220/240V AC mains. Separate jacks for remote 
control microphone, etc. Size 9 +in x Sin x 2 +in approx. Design can vary slightly. 
With carry handle. WRITTEN GUARANTEE and full instructions. (Recommended 
selling price £2697!) OUR PRICE ONLY LI0.95 post etc. 50p. NO MORE 
TO PAY! *Send quickly, test on mail order 7 day appro. front receipt of 
goods- refund if not delighted. BONUS OFFER (one per customer) - 
Cassette tape, set of standard batteries AND microphone stand all for 
55p extra, if required. 

Order by post to Uxbridge Road address or call at either store. Bargains 

galore at both stores- (COMMERCIAL TRAVELLERS PLEASE NOTE: 
Merchandising office at Holborn store.) 

Dept. WP/NC/33/164 UXBRIDGE ROAD (facing Shepherds Bush Green), 

LONDON, W12 8A6 (Thur4. I, Fri. 7). Also at 37/39 HIGH 

HOLBORN (opp. Chancery Lane), LONDON, W.C.1 (Thurs. 7) BOTH STORES OPEN MON. TO SAT. 9 A.M. UNTIL 6 P.M. 

487 

www.americanradiohistory.com

www.americanradiohistory.com


EffIRIENIRMIMPIPPRIPPME ERSEAS CUSTOMERS DEDUCT 

74 Series TTL 
INTERNATIONALLY 

KNOWN BRANDS 

Ist. GRADE DEVICES AT NEW 

ROCK BOTTOM PRICES I 

SN7400 16p SN7473 40p 

5N7401 16p SN7474 40p 

SN7402 18p SN7475 50p 
SN7410 17p SN7476 44p 

SN7413 30p SN7490 69p 
SN7420 16p SN7492 74p 
SN7447 9Bp SN7493 74p 

This range will be increased con- 
tinuously. Please enquire about any 
devices not listed. 

PRICE HARRIER SIASNED 

1E® 
READOUTS 

o14 pm Dl 

Ret. LED I. 

£1.99 } 20p VAT = £2.19 

I I.C. SOCKETS i 

lRIDBE RECTIFIERS 

P.I.V. 1 amp R.M.S. 2 amp 
100V 20p - 

50V 35p 

200V 22p 100V 40p 
600V 25p 200V 45p 

1000V 38p 600V 50p 

RECTIFIERS 
P.I.V. 1 amp 3 amp 

50 1N4001 6áp 1N5400 151-p 

100 1N4002 7áp 1145401 16+9 
200 1N4003 9p 1N5402 17áp 
400 1144004 9p 1145404 22p 
600 1144005 lip 1N5406 26 +p 

800 1144006 131p 1145407 30p 
1000 1144007 16áp 1145408 33p 

ßY100 16áp BY133 23p 
BY103 22p BY164 55p 
BY105 16áp BY176 £1.65 
BY126 16p BY182 £165 
BY127 16áp BY250 25+p 

OR 
FILAMENT INDICATOR 

MINITRON 3015E 6 D 

a1 SREAKTHROUGN 
PRICE £1.49 

2 }in x lin 
2 }in x afin 
2 }in x Sin 
Sain x 31in 
30in x Sin 
17in a 2 }in 
17in x 3 }ln 
17in x 5in 

Copperclad Plain Extra 
0.1in 015in015inP & P 

6;P 64P - - 
22p 16p lip - 
26 #p 23p 13-ap - 
26 #p 23p - - 
30p 30p 19p - 
74p 55p 41p 1Op 

99p 77p 570 10p - - 823p 10p 

DIP Breadboard, 4-15in x 6.15in, 110p. 
Verostrip, 6-5in x 1-5In, 260p. Spot -Face 
Cutter, 40p. Pin Injection tool (state 0-lin 
or 0.15in), 52p. Terminal pins, 20p (packs 
of 36) -state size. 

Cheapest Opto yet 
Geásp LED's 

Remember 

LED 2. 6125" 269 

1003. µ-n5" thp 

IGREENI 

LEDO. 0125" 699 
LED 5. 0.175" 159 

Vat Inclusive Prices 

DIGITAL CLOCK 

A 

ä 
chip 

just imagine, -one MOS LSI I.C. eliminating 
15 MSI I.C.s and numerous other co4n- 
ponents. Either 

12 or 24 hour. 4 orb digit 
50 or 60Mz operation 
leading zero supression 
single voltage supply 
similar to DEGITRONIC in 
P,W March 1973. 

Only £6.99 

With 4 LED's £15.59 
With 6 LED's £19.75 

LÁIi:cJ electronics 

Dual -in -Line 
8 pin 134,9 16 pin 17áp 36 pin 390 

14 pini 150 24 pin 261p 40 pin 44p 
28 pin 304p 

TV2 for TO-66 15p. 5F for TO-5 
TV3 for TO- 3 16p.- 18F for 10-18 

512p. 

TV4 forjo -126 

TV5 for T0220 

i 
14p 

100N400 4 . 4V-1 

46.fi P 

DIP10 2 for 
SL4030 

DIP14:5 for 
EAt000 

35p 

Rating 
watt I watt 

} watt 
} watt 
O watt 
} watt 
1 watt 
1 watt 
2 watt 
20 watt 
2} watt 
5 watt 
10 watt 
10 watt 
15 watt 

Type 
Metal Glaze 
Carbon Film 
Metal Oxide Film 
" Cermet" Thick Film 
Carbon Film 
Carbon Composition t 
Carbon Composition .1 

Carbon Film 
Carbon Film 
Wire Wound 
Wire Wound 
Wire Wound 
Wire Wound 
Wire Wound 
Wire Wound 

RESISTORS 
Tolerance Range 

s5% E72 Series 5111 to 100. 
± 5% E24 Series 510 to 3301611 

s2 % E24 Serles 1011 to IMO 
±2% El2 Series 5611 to 150KR 
s5% E24 Sertes 1071 to 10MO 

sO sR 
2.20; 2.70; 3 371; 3-00; 4.70 
5.671; 6.80; 8.20 

± 10% Ell Series 100 to 10MR 
s5% E12 Series 1071 to 10M71 

s5% 612 Series 0220 to 0.470 
± 10 % E12 Series 171 to 2700 
s5% E12 Series 0.50 to 8.2Kµ 

0.50 to 68KO 
± 5% 10KO; 15KR; 26Kµ; 25K1) 

150 to 6-8K0 

Price 
Each 

ip 
4#p 

lOp 

SOP 
3p 
6p 

lep 
top 
lep 
lip 
17p 

13W 

DISCOUNTS: 10% on any 100 Mixed Values or wattages: 25% on any 100. some value. 

same wattage. Postage and Packing -Extra Op any quantity. 

AC107 
ocie 
AC127 
ACt28 
AC176 
ACt87 
AC187K 
AC188 
AC188K 
ACY17 
ACY18 
ACY19 

13p 
t 
13p 
15p 

22p 
20p 
22p 
20p 

P 
25p 

40140 4µp 

A61O 38p 
A0181 2S9 
50162 tip 
A0181/2 PR 59p 
AF314 14p 

AF115 i4µ 
AFitl 1dµ 

ÁF717 14p 

AF118 92p 
ÁF124 24p 
AF125 22p 
ÁF126 22p 
ÁF127 22p 
ÁF139 35p 

AF172 250 

TRANSISTORS and DIODES 
BC214L lip BF177 20 BSX20 tOp 

BC268 15p BF178 2.9p 85X21 22p 
BC327 26} p BF179 33p 05196A 13p 

130328 24#p Bflee 31p 80105 t1-75 
BCY70 17p BF181 354p BU105/02 t192 
BCY72 17p BF184 274p 0135 53p 

aCZ10 21p BF185 27#p 1.414000 21.49 
eCZ11 289 6F194 15p 1145010 E1.49 

00115 74p BF195 17p MJE340 52p 

B6124 lip BF1% 1yD MIE2955 [i82 
130131 00p BF197 16)p MJE3055 92p 
130132 83p BF200 35 p MPF102 27#p 

B613112 PR 2149 BF80 27ip MPF103 41p 

00133 83p BF2448 27p N3PF104 45p 

50135 42P BF262 25p MPF105 45p 

00136 5611 BF263 259 MPF1116 49#p 

80137 R}p 8F272 t1.81 oC28 33p 

00136 7 p BF390 37p 0035 359 

80139 71p BFSffi 81.411 0038 38p 

60140 Itis BFw10 81p 0C44 13íp 
130201 21.55 BFW11 67p 0C45 13Ip 
BD202 t1.37 BFW87 21p 0071 13;p 
80203 01-55 BFX29 41p 0072 1.3,1: 

50204 01-37 BFX30 37#p 0075 
BF109 iOp BFX88 2g OC81 134p 

BF115 25P BFYáO 16(p 0083 22p 

BF160 251p BFY51 16"iip OC140 22p 

BF767 La'p BRim 44p OC170 27#p 

BF179 zio BRY39 44p OC171 33p 

AF179 714p 
AF239 1 p 

ASY26- 33p 

BC107 9p 
190103 Sp 

eus 9p 

00114 15¡p 

90117 áYp 

BC147 9p 
BC1/8 Op 

BC149 9p 
8C157 13p 

SM 12p 

BC159 14p 

BC1685 11p 

SC769 12p 

BC171 20p 

BC172 17#p 

BCt7B 35p 

80177 22p 
BC178 MI 
BCt79 24p 

BC182L Op 

BC183L 9p 
aC194 9p 

BC184L 9p 
BC187 27kp 

BC212L lip 
BC213L 11p 

71044 
11C2260 21.97 
TIP41A Bip 
TISSA 39p 
T1643 36#p 
T1573 2210 
T1591 33p 
20697 16kµ 
20706 p 
24708 160 
24914 24kp 
241302 22ó0p 

241303 24p 
2161304 24p 
201305 24p 

201306 Np 
241307 Si p 
261308 271p 
241309 Np 
201613 rip 
201711 2 

201893 520 
262160 £1.54 
202219 41p 
202646 55p 
202905 46p 
2,12924 lep 
2142926 all lep 
243053 22p 

CAPACITORS 

MULLARD C333, 629 and 630 series 
-Ceramic Plate. E12 series from 
1.8pF to 0.0223F. 50. 
CERAMIC DiSC -LOW VOLTAGE - 
0.01µF, 0-0225F, 0-0475F, 5p; 
0.1µF, 0 -22µF, 0.470F, 61p. 

POLYSTYRENE (160V) -From 10pF 
to 0- 01µF in multiples of 10pF; 15pF; 
22pF; 33pF; 47pF and 68µF 5áp. 

MYLAR PLATE (100V) -1000 pF, 
2000pF, 5000pF, 21p, 0.0lµF, 0.020F, 
004pF, 0 -05µF. 3+p; 0.068µF. 0.10F, 
5p; 0.2µF, 60. 
MULLARD C280 (250V POLYESTER) 

0.0155F, 0-0225F, 
O0330F, 0.04711F, 3áp; 0.0613µF, 
4p; 0111F, 0 -15µF, 4áp; 02211F, 
5 ##p; 033µF, 7p; 0-47pF, 9p; 0.68µF, 
12p; 1-OµF, 144p; 1-5µF. 22p; 
2-24F, 260. 

203054 
2143055 

2433915 
253586 
2N3638 
243702 
243703 
2143704 

243705 
2343708 

243707 
833Y70B 

2143709, 
203710 
2N3711 

203771 

2N3772 
243773 
203919 

2143823 

243903 
2,13904 
2113905 

2143906 

244058 

529 

SOp 
20p 

lep 
11, 
lap 

lop 
Op 

lip 

lip 
11.47 
22.75 
[MO 

3 

99p 

lap 
239 

sp 
13kP 

204289 
2144441 

2NM42 
204443 

244444 
2744871 

245129 
205172 
815459 
205777 
246076 
34140 
314141 

30152 
34153 

40360 

40361 

40362 

40408 
40430 

40432 

40673 

ÁA119 

AÁ120 
ÁA129 

18 #p 
117p 

5708 
£1.05 
42-09 

Sap 
16#P 

9p 

3511, 

14p 

£1.01 
89p 

1019 
99p 
51p 
50p 
50p 
55p 

t1 -µ9 

£2 i7 

55p 
109 

lap 
10p 

AAZ13 Ilp 
BA100 lep 
BÁ102 27-0 
BÁ110 45p 

BÁ111 559 
BAt1z Mp 
BÁ114 9p 
BA115 19p 

BAti6 9p 
15125 tip 
85129 23p 

84143U 15p 

051435 67p 

135144 20p 

5A145 23p 

85146 22p 
BA154 20p 
85155 1µ`p 

BA156 16p 
BA182 264p 

BÁ220 7p 

8A221 7p 

BÁ222 7 #p 

Salto tip 
BAW62 10p 

BAX13 
BAX16 
05538 
B13105 

05141 
86142 
0A5 
OAlO 
0547 
oÁ70 
QÁ81 
0585 
OÁ90 
GAol 
0595 
05200 
05202 
0A210 
0A211 
1,1914 

114916 

044148 

9p 
tIp 
41p 
42p 

8210 

99p 

9 

119 
10p 

8p 

tep 
ep 

8p 

11p 
129 

now 
stabiiiseal 

POWER PACK /CONVERTER 
Switched 3, 6, 73 or 9 volts. 

Up to 400mA Output 
54in Output Lead Power 
with 3 -Sem plug Output 
plus FREE multi. . Transistor 

socket aptor\ 
Metal 

Polarity 
Reversal 
Switch 

Mains Lead 
lover 4111 

Transistor 
and Zane, 
Stabiliser 

Or Clonait 

Selector Sw tc Rubber Feet Switch 

Our Price £3.99 + P. & P. 16p. 
Unstabilised Version of above .. £2.99 
Other Eliminators (unstabilioed)e 
6 volta at up to 50mA .. , . £1.65 
9 volts at up to 50mA .. £1.65 
9 volts (miniature) up to 50mA .. £2.09 
6 + 6 volts at up to 50mA .. .. 02.75 
9+ 9 volts at up to 50mA .. £275 
70 volts for Cassette Players (small) 02.20 
3, 4+, 6, 7 }, 9, 12 volts up to OA .. F3.75 
Fully Stabilised* Car Battery Con- 
verter, giving switched outputs of 6, 

7+ or 9 volts .. f5.49 
P. & P. on all models 16p. 

709 ` 

8p 

10, 
5#p 

ZENERS 
All 5% tolerance 

BZY88, 400mW, 3.3V to 33V 

115. 1W. 3.3V to 100V 

82X70, 2 5W, 7.5V to 75V 

11p 

18p 

27p 
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VAT IN`TtIICI:S ON II.I;(II1I:S'I' 
UNLESS SHOWN OTHERWISE P &P ON UK. 

ORDERS IS 8p. OVERSEAS ORDERS AT COST 

Millard LP1186 
Varactor diode tuned 
F.M. tuning heart, 
£4.15, as described in 
P.E. May 1973. 
LP1185 matching I.F. 
strip, £4.85. 

TIM WO 
20 + 20 Watt Integrated 
Stereo Amplifier Kit. 
Superb state -of- the -art 
design by engineers of 
Texas Instruments. 
£31.35 + P. & P. 49p. 

5G5 EA1000 
3 watt amplifier 
module. Price includ- 
ing handbook and 
FREE heatsink. 
Our price £2.49. 
Quantity discounts. 

A1005S 
F.M. tuner chassis. 
fully transistorised. 
9 Volt positive earth 
operation. 
Our Price £6.35. 

A1018 

F.M. tuner, similar 
to A1005S but in 
oiled walnut cabi- 
net, etc. 
Our Price £938. 

A1005MS 
Multiplex Stereo 
Decoder, fully built 
and aligned, to match 
A1005S. 
Our Price £5.95. 

AUDIO i.CS 
Audio I.C. Leaflet No. 12. FREE (only 
with I.C.'s -lop separately. 

Pre -Amplifiers 
Dual, MC1303L 

£1.89 

Low Noise Dual, 
MC1339P £1.29 

Amplifiers 
250mW, MFC4000A 

49p 
1 watt, TAA300 

£1.79 

2 watt, LM380 £1.59 

3 watt, SL403D 
£1.65 

5 watt, TBA800 
£1.59 

15 watt, BHA0002 
£3.95 

35 watt driver, 
NE540L £1.32 wyow 

,put 

ref 

31 decode DVAt 
Maximum Display - or - 1.999V 

Minimum Display - or - 1mV 

Can be scaled up to read 1.999V 

Automatic Polarity Detection 
Dual Ramp Integration 
Automatic Overange Indication 
Up to 50 readings per second 
Chopper Output provided. 

Supplied with complete data 
All this on a single 16 pin DIL packed MOS LSI Integrated Circuit 

A State -of- the -Art Digital Voltmeter I.C. for only 17.79 

CoiikssPkese.Looked Loop 

/.C. Stereo Decoder 
MC1312 decodes CBS. 
SQ. Free leaflet No. 11 

gives full circuit and 
details. Onr Price £649 

Inc. all parts for decoder, inc. Veroboard, V.A.T., P. & P. (Leaflet alone 1Op.) 

Motorola 
complet 
leaflet 

Der P e 

M 
_-vithou 

10, supplied 
FREE 
No.11 

,g3Á5 

UADR1SONICS 

709 
0 

711 

743 

747 
748 

8p9 nip 9099 

34p 
35p 

42p 

42p 

40p 

45p 

45p 
96p 
asp 

cep 

cep 
cap 
cep 
95p 
43 
92p 
43P 

CA3046 
CA3075 
CA3082 
LNI-1011-1 

LM201H 
LM301 
LM307N 
LM308N 
LM309K 
LM3900 
MC1330 
MC1350 
MC1351 
MC1352 
MC1357 
MC1358 
MC1456G 
MC1458CPI 
MC1495 
MC1496N 
MC3401 
MFC4010A 
MFC4060 
MFC6030A 
MFCfi040 

95p MVRSVI0051 
t165 MVRIVIL0361 
1115 MV515V1L0377 
£1.99 NE555 
01.15 NE5605 
t1.65 NE5618 

665 NE562B 
11.45 NE565 
12.69 NE566 

77p NE567 
Up SG3402N 
sep 15440 

11.10 TAA263 
£1.10 TAA293 
11.59 TAA310 
t1.69 TAA320 
£1.75 TAA350 
£2.62 TAA370 
£5.65 TAA550 
11.49 TAA570 
TTP TAA700 
61p 9A0100 
78p TAnttO 
890 TBA550 

[1.10 ULN2111A 

£1.65 
11.65 
£1.65 

99p 
£4.92 
£4.92 
14.92 

.4g 

[2.75 
£349 
£3 08 
299 

99p 
997 

£1.37 
994 

C2.54 
15.15 

alp 
1115 
£449 
£1.65 
11.65 
11.65 
11.59 

Dept. I. 

56, Fortis Green Road, London, N10 3HN.. 

telephone: 883 3705 

INDUCTORS 

MULLARD block filter 
LP1175 as used with TAD100 
now only £1.49 

R.F. CHOKES, 01µH to 19mH. For 
full details ask for List No. 5. P. &P.5p. 

DENCO COILS 
Transistor Range: 
Series 1T to 5T inclusive 
Blue. Yellow. Red and 
White all 44p each. 
I.F. Transformers: IFT13, 
14. 16 and 17, 55p each, 
IFT 15, 76p; IFT18, 73p. 

Dual Purpose Range: Series 1 to 7 

inc. Blue, Yellow, Red and White, 
44p each 
1 to 5 Green. List No. 5 gives full 
details. 
Ferrite Aerials: Medium and Long - 
state 300pF or 500pF tuning. 137p each 

Tuning Gangs 

4w, 
Type 0804 

5pF 61p 50pF 66p 
10pF 61p 60pF 79p 
15pF 6tp 75pF 79p 

20pF 66p 100pF 75p 

25pF 61p 

Type 0 

365pF 80p 
365 - 365pF 96p 

Type 00 

208 - 176pF with 
screen and trimmers. 

P. 0 P. all types 10p 

NEW 

ZN4/4 
BFS59 
BFS60 
BFS61 
BFS96 
BFS97 
BFS98 

ZTX107 
ZTX108 
ZTX109 
ZTX212 
ZTX213 
ZTX214 
ZTX300 
ZTX301 

15p 
20p 
20p 
15p 
23p 
29p 

89 
11p 
14p 
14p 
15p 
12p 
13p 

R}iAN 1l RANGE 

The Radio I.C. in e T018 can. Supplied with 
our data leaflet No. 10. Giving circuits and 
component information. (Leaflet alone 10p.) 

ZTX302 
ZTX303 
ZTX304 
ZTX310 
ZTX311 
ZTX312 
ZTX313 
ZTX314 
ZTX320 
ZTX330 
ZTX331 
ZTX341 
ZTX382 
ZTX383 
ZTX384 

17p ZTX450 
14p ZTX451 
21p ZTX500 

9p ZTX501 
10p ZTX502 
10p ZTX503 
119 ZTX504 
13p ZTX510 
31p ZTX530 
15p ZTX531 
16p ZTX550 
22p ZTX551 
139 
15p DIODES 
lap ZS120 up 

17p 
17p 
12p 
13p 
17p 
14p 
43p 
17p 
21p 
22p 
17p 
17p 

ZSi21 
ZS122 
ZS123 
ZS124 
ZS140 
ZS141 
ZS142 
ZS170 
ZS171 
ZS172 
ZS174 
ZS176 
ZSt78 
ZS270 
ZS271 

10p 
139 
16p 
18p 
25p 
43p 
33p 
10p 
13p 
16p 
17p 
239 
38p 

16p 

Our Price 
£1.32 

ZS272 í8p 
ZS274 19p 
ZS276 26p 
ZS278 37p 

KS030A 
Zener 
Series 

as 
BZY88 
Series 

11p 
each. 

pF 4V 3J 
E LE ROL TCS 

6 40V 63V 

6ip 
6;p 
6;p 
6;p 

NP 
6sp 
top 

tip 

33 
4.7 
6 8 

10 
15 
22 
33 

47 
68 

100 
150 
220 

330 
470 

680 
1000 
1500 

hip 

tip 
6¢p 

6f p 

10p 

6 =,p 

6;p 

Gip 

top 
6 =,p 

6(p 

6íp 
lop 

12p 

6íp 
649 

6 =,p 

6 =,p 

óíp 99 

6p 

top 
13p 

lip tip 
2Op , 23p 

6;p 

6p 

NP 

6=,p 
6¢p 
10p 

13p 
TOp 
22p 

NP 

6fP 

6íp 
e5p 

8p 
10p 
lip 

19p 
23p 
25p 

100V 

8p 

8p 

9p 

lip 

10p 
ilp 
13p 
19p 

22p 
26p 

44p 

23p 

31p 

39p 
48p 
59p 
79p 

2200 
3300 
4700 
6400 

10000 

29p 

18p 20p 
20p 

36p 44p 

44p 68p 79p 
75p 93p 

79p 149p 

149p 252p 

299p 333p 

1 

Petentiemeteis 
5ko 25okn 
loko S00kO 
25, 1Mo 
Soc 2Mí1 
100, 
Log or lin less switch (and 1ko lin) 13p 
Log or lin with switch 26p 
Dual less switch 44p 
Dual with switch 10kû, 100,1 and 
1MÁ, log only 57p 

10ko log + 10kO antilog less switch 44p 

-Rit1. 10ko Single 
9 25ko 33p 

50kO Dual 
100, 55p 

New Silver and Black Knob. 163p 

Presets 
- Vertical or Horizontal 

0 -t watt 5¢p 0'25 watt 7p 
1000 11ií1 10,1 100ko 1MO 
2500 2-5kO 25ko 250kO 2.5MO 
5000 skO 50kO 500kf1 5MO 

Cermet Type to 1Mí1 only. 41p. 

YDR's S TAermistois 
A15e 820p GL23 
CZ1 16-',p R53 

C24 140p 554 
C213A 144 VA1005 
C219 14ip VA1026 
E298CD A258 13p VA1033 
E298ED A258 11p 351034 
E298ED A260 11p VA1039 
E298E0 A262 11p VA1040 
E298ED A265 11p VA1053 
E298ED 5258 11p 0510553 
629622 05 13p VA1056S 
E296ZZ 06 11p VA1066S 
E29900 P336 11p 0410673 
E29900 P338 11p VA1077 

E2990D P342 11p VA1098 
E299DD P348 11p VA1104 
GL16 £1.10 051107 

Otne,types obtalnable upon appll£atlon 

61.10 
£1.49 
£1.61 
164 
14íp 

11p 
11p 

164 
11p 
11p 
11p 
11p 
11p 
í6'p 
141p 

29p 
21p 

29p 
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V NEW 
INTEGRATED 

CIRCUITS 
Quadraphonic 
decoder 
MC 1312P 
MC 1313P 

Designed to decode an SQ encoded programme 
four separate channels. The device conforms 
specifications for decoding quadraphonic records 
the popular CBS system. (includes CBS royalty) 

r i 

iii , 

into 
to 

using 
£2.24 

FM 
Stereo decoder 
MC 1310P 

Requires only thirteen resistor /capacitors to build a 

complete unit that will convert an existing mono FM 

tuner to stereo operation. Has a built in mono /stereo 
switch capable of driving a 75mA signal lamp. £2.93 

Stereo 
preamplifier 
MC 1339P 
A low noise stereo pre -amp in one TO -116 package and 
sensitive enough to handle a magnetic cartridge input! 
Provision is made for a tone control network and the 
device has a built in power supply ripple filter. £1.07 

2 watt mono 
amplifier with 
pre -amp 
MC 1316P 

A useful low cost device for all phono applications, 
intercoms, baby alarms etc. Has a full 2W RMS output 
with no extra heat sink required. The pre -amp is 

electrically separate from the power amp giving the 
device useful versatility. £1.44 

Timing Circuit 
MC 1455P1 

A highly stable controller in which time delays 
(microseconds through hours) are accurately controlled 
by one external resistor and capacitor. Triggering and 
resetting terminals provided. Output can source or sink 
up to 200mA. £0.87 

FM Radio or 
Colour TV 
Tuning Indicator 
ML 1335P 
A must for spot on tuning.The device switches on a lamp 
when the receiver is precisely aligned on the centre of 
the incoming signal. Off centre tuning results in a dim 
lamp, noise only (no signal) will extinguish the lamp. 

£0.87 

Specifications and Application information supplied with 
all devices. 

ToJermyn Home Electronics 
112 Vestry Estate, Sevenoaks, Kent 

Please supply the following devices return of post 

Type No. , Quantity 

I enclose cheque/POrder for £ 

Add 20p packing and postage +10% VAT on total order. 

Jermyn 
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A FREE 
INTERNAL 
SPEAKER 

WITH ALL TRIO RECEIVERS 
9R59DS & JR310 

(Purchased separately or with Partridge 
Package 1 & 2) 

Phone us your Access /Barclaycard info. 
We do the rest. Tel. 0843 62535 

The Space Age WORLD RECORD award winning 7' 6" long 
All Band JOYSTICK VFA Antenna - JOYMATCH A.T.U. - 
TRIO RECEIVER or TRANSCEIVER - Matching HEAD - 
PHONES-A COMPLETE STATION IN ONE COMPACT 
PACKAGE -THE FLAT DWELLER'S DREAM ! 

JOYSTICK VFA £13.75 (A); JOYMATCH ATU 111 

*or 111A £13.75 (B): JOYMATCH ATU LO -Z500 £1991 
(C). 

COMMUNICATIONS 80 HEADPHONES £3.14 (D) 

INTERNAL MATCHING SPEAKER (E) 
Available to 9R59DS and JR310 owners for D.I.Y. with 

instructions £2.00 inclusive. 
(All prices include V.A.T., carriage, packing, accessories & 

insurance) 
PARTRIDGE PACKAGE No 1 PARTRIDGE PACKAGE No. 2 

MODS receiver £54 45 JR310 receiver .. .. £8550 
Items (A); (B); (E) above £1331 Items (A); (B); (F) above .. £8.40 

Complete Gen. Coverage - " 
Station .. .. .. £87.78 Complete Amateur RX Station £8840 

PARTRIDGE PACKAGE No. 3 

JR599 receiver .. .. £17000 
items (A): (BI; (D) above .. FREE 

Complete Amateur RX Station £17600 

PARTRIDGE PACKAGE No. l 
TS /PS515 Transceiver 180W £231.00 
Items (A); (C); (D) above .. FREE 

Complete TX -RX Station .. £231.00 

Spare set valves for 9R59DS £2.35; 0A2 Mains stabiliser 
74p; Linear amp £172.15; TR2200 Personal transceiver 2m 

£87.45; TR7200 Car transceiver 2m £142 45. 

NEW : World -wide reception on the amazing 
"DX- CRYSTAL SET" £242 including unique 
aerial. 

N EW : PARTRIDGE ARE APPOINTED STOCK- 
ISTS OF AMTRON QUALITY KITS -send for fully 

Illustrated brochure and price list. 

PARTRIDGE BUDGET LINE- 
ARTIFICIAL EARTH -SOLVES YOUR EARTH PROB- 
LEMS £5.70; AERIAL BANDSWITCH -TUNED AERIAL 
£5.70; A.T.U. KIT -FULL COVERAGE TX/RECEIVER 

£5'70; ASSEMBLED £7.01. 

(All including, V.A.T., carriage, packing, accessories & 

insurance.) Send 3p stamp for full illustrated details of 
Partridge Products. TRIO brochures (state which) 3p stamp 

extra. 

NO V.A.T. ON OVERSEAS ORDERS! 

CARRIAGE & INSURANCE EXTRA OVERSEAS. 

BOX 5 

PARTRIDGE ELECTRONICS LTD. 

BROADSTAIRS, KENT 
Phone : 0843 62535 or 62839 cheap periods. 
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ADVERTISEMENT 

designd for the discerning mind 
Everything you need in the way of Discotheque 
equipment. Our 4 Disco Studio Centres with full 
light and sound facilities offer a comprehensive range 

of DJ Electronics equipment - 
apart from being appointed stockists for AKG, Reslo 

Sound, Beyer, etc.,etc. 
Our equipment is designed to provide maximum flexi- 
bility of operation. We have a range of versatile 

component units suited for the enthusiast and pro- 

fessional alike. 
In fact you decide the specification and we provide 

the system. Amplifiers - Speaker Systems - Micro- 

phones - Discotheques - Sound to Light Units - 
Effects Projectors - Strobes. All you need including a 

wide range of sliders with ready cut panels. 

Send for our new catalogue - you can mail order 

with no- deposit credit terms. 

Our Studio Centres are open Monday to Saturday. 

DISCOSCENE 
536 Sutton Road, Southend, Essex - (0702) 611577 

DISCOSOUND 
122 Balls Pond Road, London, N.1 - (011 254 5779 

HENRY'S DISCO 
309 Edgware Road, London, W.2 - (01) 723 6963 

DISCOSOUND 
90 -98 Shaftesbury Avenue, London, W.1. - 
(01) 437 5832 
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GIRO NO. 331 7056 
C.W.O. only. P. & P. IOp on orders below £5 

Discount: £10 -10 %, £20 -I5% (except net items) 
Export Order enquiries welcome (VAT free) 

SPECIAL RESISTOR KITS 
10E12 }W KIT: 10 of each E12 value, 10 ohms-1M, a total of 610 (CARBON FILM 5 %), E3 IO net 
10E12 zW KIT: 10 of each EI2 value, 10 ohms -IM, a total of 610 (CARBON FILM 5%), £3.20 net 
25E12 áW KIT: 25 of each E12 value, 10 ohms-1M, a total of 1525 (CARBON FILM 5 %), f720 net 
25E12 #W KIT: 25 of each E 12 value, 10 ohms -I M, a total of 1525 (CARBON FILM 5 %), £7.35 net 
20E12 4W KIT: 20 of each E12 value, 10 ohms-1M, a total of 1220 (METAL FILM 5 %), E7.50 net 
15E12 I KIT: 15 of each E12 value, 10 ohms -1M. a total Of 915 (METAL FILM 5 %), E8.15 net 
10E12 2W KIT: 10 of each E12 value, 10 ohms -I M, a total of 610 (METAL FILM 5 %), £12.65 net 

Official Orders accepted from 
Educational & Government Departments 

ALL PRICES INCLUDE VAT 
MULLARD POLYESTER CAPACITORS C280 SERIES 
250V P.C. Mounting: 001µF, 0015µF, 0022µF, 0033µF, 0047µF, 34p. 0.068µF, 
0. 1µF. 44p. 0.150F, 4 4-p. 022µF, 54. 0.33µF, 8p. 0.47µF, 9p_ 0.68µF, I Ip. 1µF, 
15p. 1.5µF, 22p. 22µF, 25p. 
MULLARD POLYESTER CAPACITORS C296 SERIES 
400V: 0.001µF, 0.001511F, 0.0022µF, 000330, 000470F, Zip. 0.00686F, 0.0IUF, 
0.015µF, 0022µF, 0.0330F, 3zp, 0047µF, 0068µF, O.IoF, 4p. 0.15µF, 6=,p. 
0.22fF,84p. 0.330, 12p. 0.470E, 14p. 
160V: O.OIfF, 0015µF, 0022µF, 24p. 0.047íF, 0.068µF, 34p. 0. 1µF, 0. 158F, 44p. 
0220, 5p. O. 331.4F, 6p. 0.470F, 74p.0.68fF, 11p. 1µF, 124p. 
MINIATURE CERAMIC PLATE CAPACITORS 
50V: (pF) 22. 27, 33, 39, 47, 56, 68, 82, 100, 120, 150, 180, 220, 270, 330, 390, 470, 
560, 680, 820, I K, I K5, 2K2, 3K3, 4K7, 6K8, (bF) 0.01, 0.015. 0 022, 0.033, 0047, 
2 4-p. each. O. I, 30V, 4;p.; 0. 1; 100V, 54p. 
POLYSTYRENE CAPACITORS 160V 5 % 

47OÓ '4.. IS, 22,13 , 47, 
68, 100, 150, 220, 330. 470, 680, 1000, 1500, 2200, 3300, 

RESISTORS 
CF -High Stab Carbon Film, 5% MF -High Stab Metal Film, 5%. 
W. Type Range I -9 10 -49 50 -99 100 -249 250 -499 500 -999 1000+ Size mm 
} CF 22 -2M2í 0.8 0.65 062 0.55 0.5 0.45 3.9x10-5 

CF 22 -2M2 I 0 8 0.65 0.62 0.55 0.5 0.45 5.5x16 
k MF 10 -2M7 I 0.9 0.8 0.7 0.65 0.65 0.6 3x7 
= MF 10 -2M21 0.9 0.8 0.7 0.65 0.65 0.6 4.2x10.8 
Ì MF 10 -10M 1-5 1.25 1.25 1 I I 0.95 0.88 66x13 
2 MF 10 -10M 3 2.5 2.5 2 1-75 I -75 1-6 8x175 
For value mixing prices, please refer to our catalogue. (price in pence each) 
VALUES AVAILABLE -E12 Series only. 

PRESET SKELETON POTENTIOMETERS 
MINIATURE 0.25W Vertical or horizontal 6p each 1 K. 2K2, 4K7, IOK, etc. 
up to 1 M n 
SUB-MIN 0.05W Vertical, 100G to220KG 5p each 

(P.W.) 61 CHEDDINGTON ROAD, PITSTONE, 

. H. COMPONENT FACTORS LTD. (NR. 
Tel. : Cheddington 668446D(Std.0 de 0296)9Áe BY 
PLEASE WRITE FOR FREE CATALOGUE 

Miniature Mallard Electrolytics 
1.0µF 63V 6p 68µF 16V 6p 
1 5µF 63V 6p 68µF 63V 12p 
2.2µF 63V 6p 1000F 10V 6p 
3.36F 63V 6p 1000F 25V 6p 
4.00F 40V 6p 100µF 63V I4p 
4.70 63V 6p 150µF 16V 6p 
6.8µF 63V 6p 150µF 63V I5p 
8.0µF 40V 6p 220µF 6.4V 6p 
10µF 16V 6p 220µF IOV 6p 
100F 25V 6p 220µF 1µV 8p 
106F 63V 6p 220µF 63V2Ip 
15µF 16V 6p 3306F 16V 12p 
15µF 63V 6p 330µF 63V 25p 

22µF 25V 6p 470µF 40V 20p 
22uF 63V 6p 680µF 16V 15p 
320F 10V - 6p 680µF 40V 25p 
330 16V 6p 1000µF 16V 20p 
33µF 40V 6p 1000jF 25V25p 
321.4F 63V 6p 1500µF 6.4 15p 
47µF 10V 6p 15000F I6V25p 
470 25V 6p 22008F 10V 25p 
47µF 63V 89 33000 6.4 26p 

VEROBOARD 0. 10.15 
28p 28p 

3é x 5" 32p 33p 
3áx 3:" 28p 28p 
24. x I" 7p 7p 
21 x 5" (Plain) - 14p 
2# x 3 }" (Plain) - 12p 
5 x 3f" (Plain) - 22p 
Insertion tool 59p 59p 
Track Cutter 44p 44p 
Pins, Pkt. 25 10p 10p 

POTENTIOMETERS 
Carbon Track 5K 12 to 2M 12, log or linear. Single, 16fp Dual Gang 46p. Log Single with DP 
switch 26p 

DIODES 
N4001 64p 
N400274p 
N4003 9p 
N4004 gip 
N4005 12p 
N4006 14p 
N914 7p 
¡,1916 7 

BÁ100 IOp 
0A5 42p 
OA47 9p 
OÁ81 IIp 
OÁ200 8p 

PLUGS 
DIN 2 Pin 12p 

3 Pin lap 
5 Pin I80° 15p 
Std. Jack 14;p 
2.5mm Jack I 1p 
Phono 54-p 

SOCKETS 
DIN 2 Pin IOp 

5 Pin 
3 Pin 

180° 12p 
Std. Jack 144p 
2.5mm Jack I1p 
Phono 5fp 

ELECTROLYTIC CAPACITORS. Tubular & Large Cans 
(uF /V): 22/25, 22/63. 47/10, 4.7/25, 47/63, 22/10, 22/25, 
22/63, 5p. 2/10, 10 /10, 50/10, 100 /10, 10/25, 50/25, 10/50, 54p. 
200/10, 100/25, 50/50, 64-p. 500/10, 200/25, 100/50, 9p. 1000/10, 
500/25, 200/50, I 1p. 2000/10, 1000/25, 500/50, 164p. 1000/50, 
39p. 1000 /100, 66p, 2000/25, 27p. 2500/12, 17p. 2500/25, 33p. 
2500/50, 62p. 3000/50, 72p. 5000 /25, 66p. 5000/50, 94p. 7000/50, 
60p.25,000/25,74p. HI -VOLT: 8/350, 14p. 16/350, 19p. 32/350, 
25p. 50/250, 18p 100/500,33p. 

250V: 0 051sF. O l 

PAPER 
4£P, 0 

CAPACITORS 
Sµ, p, 0 -SµF, 6 =, p, 1µF, 9p. 

500V: 0.0250,0.O5AF, 4fp.0. 1µF, 54-p, 0.25µF, 6;p. 0.5µF, 9p. 
1000V: 0.01µF, 10p. 0022µF, 12p. 0.0470F, 0. 1 µF, 16p.µ 22µF,, 
31p, 0 47µF. 39p. 

TRANSISTORS 

AC 128 I2p BC2I3L I2p 
BC107 IIp BC2I4L 17p 
BCI08 12p 0C44 lap 
BC109 13p OC71 13P 
BC148 12p 0081 16P 
BC149 I2p 0CI70 23p 
BC182L 12p T1S43 33p 
BC183L 12p 2N2926 I Ip 
BCI84L 13p 2N3702 l I 

Integrated 
Circuits 
µÁ709C 50p 
/A741C 55P 
/A723C £1 
µL914 35p 

Screened Wire, Metre 54p 
Twin Screened Wire, Metre 10p 
Stereo Screened Wire, Metre 10p 
Connecting Wire, All colours, Metre 2;p 
Neon Bulb, 90V Wire Ended 5 for 24p 

QUANTITY DISCOUNT 
SPECIAL BULK BUY PRICES 

ARE AVAILABLE BY 
QUOTATION FOR LARGE 

PROJECTS AND TRADE 

Train for 
television 

Course commences 2nd January, 1974 
This is your opportunity to train as a television 

and radio engineer on our full -time Two -Year 
College Diploma Course specially designed to cover 
the examinations of the City and Guilds Radio, 
Television and Electronics Technicians' Certificate. 
Full theoretical and practical instruction on all types 
of modern receivers -including the latest colour sets. 

Minimum entrance requirements are Senior 
Cambridge or 'O' Level, or equivalent in Mathematics 
and English. 

(Please send free prospectus to: 

' Name 

IAddress 

=In 
I THE PEMBRIDGE COLLEGE OF ELECTRONICS ' 

(Dept. PW6) 34a Hereford Rd., London W2 5AJ 

Ism lit mow 11111111 MIMI Emil 
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Multicore Solder Cream 
for high quality joints in 
the Electronics Industry 

New Multicore Solder Cream 
was designed for jobs there 
second best will just not do. 
Like manufacturing diodes for 
instance. (3r making a tuner 
chassis, or soldering thick -film 
circuits. ixh:ltfcure Snlder 
Cream. a linely graded solder 
alloy flI,Wd, ill a thixotropic 
organic vehicle, is easier_ 
quicker, more economic and 4". 
more reliable thaln. 
con ventional Att 

Molticaire Solder Cream is 
different. It doesn't spit or 
need stirring. It ran be applied 
by syringe. automatic 
dispensers or screen printing- 
giving instant soldering t::t)I 

Naltiíri 

good spread. strong joints with 
lota'Contact angles_ Suitable as 
a temporary adhesive during 
assembly. the clear colour Ilex 
residue -without solder 
globules- mikes inspection 
easier. There are three types 
of Multicore Solder Credal - 
one of them may he just what 
you're looking for. 

For full information on this 
or any other Multicure 
products, please write on your 
company's 
letterhead 
direct to: 

Ivtulticere Solders IA d.. \ ' t i: I-. At enllP.fiëmel J tempstead. 
liert4HP1 7LP. lef11e1.tleml?stc.r3d 363t-f. 82363. 
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HEATHKIT 
Electronic kit 
Catalogue 

Visit your Heathkit Centres 

LONDON showroom 
233 Tottenham Court Road 
Tel 636 7349 

GLOUCESTER showroom & factory 
Bristol Road, Gloucester 
Tel 0452 29451 

SAVE ON OVER .130 KITS 

YOU CAN BUILD 

HOME APPLIANCES such as Pocket and 
Desk Top Electronic Calculator Kits, Electronic 
Digital Clock, Ultrasonic Burglar Alarm, 
Indoor /Outdoor Intercoms. 

AUTOMOTIVE Testers, Engine Analysers, 
Tune -Up Meters, CD , Ignition System, 
Timing Lights, Battery Charger. 

PORTABLES Radios for Medium, Medium/ 
LW, FM reception. 

INSTRUMENTS for Test and Service, 
Transistor /Diode Checkers, Chart Re- 
corders, Scientific. 

SHORTWAVE AND AMATEUR RADIO 
includes:- Complete Stations, Re- 
ceivers, Transceivers, Transmitters, a 

wide range of ancilliary /auxilliary 
equipment. 

STEREO Hi -Fi Systems, Compacts, 
Separates, Cassette, Loudspeakers, 
Transcriptors, Cartridges. 

+ METAL DETECTORS 

All models offer Kit savings -outstanding 
performance. Enjoyable leisure activities. 
Payment is so easy- choose cash or low 
deposit terms (from £2 per month for £40 
credit). 

Ask 

about our 

low- deposit 
terms 

May we have your enquiries today ! 

Please send me a FREE Heathkit catalogue 

Name 

Address 

HEATH Heath (Gloucester) Limited, Dept: PW/10/73 

LSchlumberger Gloucester GL2 6EE. Telephone 0452 29451 
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ALL OUR PRICES INCLUDE V.A.T. 
BSR LATEST SUPERSLIM 

STEREO AND MONO 
Plays 12 ", 10" or 7" records. 
Auto or Manual. A high 
quality unit backed by BSR 
reliability with 12 months' 
guarantee. AC 2001250v. 
Size 181 filin. 
Above motor board Olio. 
Below motor board 2lin. fß.25 Post 2611. 
With STEREO and MONO XTAL 

PORTABLE PLAYER CABINETL4.50 
Modern design. Black rexine covered. 
Silver front grille. Padded Lid. Chrome fittings. Post 209. 
Motor board gut for BSR deck. 

4 Transistor Mono Amplifier 
Powerful 3 watt output. 15 ohm. AC mains operefed with 
transformer. 3- Controls, volume, treble, bass and On1Olt 
switch with knobs. Ready made on printed circuit board. 
Fused inputs and outputs. Famous make. 
Size Sin- wide 4 in. deep o Sin. high. 

Suitable 7" 4" speaker, £1. PRICE f5-95 'out 

BSR JUNIOR 
SINGLE PLAYER 
Heavy duty 4 -speed motor with 
separate pick -up arm fitted 
LP /78 turnover mono /4.95 eompatabte cartridge. 

GARRARD DECCA DISCO 
Single play Stereo, 
Mono Deram 
transcription 
head and arm. 
Four speeds. 
104in, turntable. 

Anti- rumble filter. 
Bias compensation. 
Laboratory motor. 

SPECIAL 

DECK 

PRICE £ 18-50 Posi 
25p 

METAL PLINTH AND PLASTIC COVER. 
Cut out for most Garrard or B.S,R. i /i .95 Most will play with cover in position. L4 
124 % 14f r 74ín. 
Covered in black leatherette. Post 36p 

ALSO AVAILABLE IN SOLID NATURAL MAHOGANY 
WAX POLISHED FINISH AT SAME PRICE 

COMPACT PORTABLE STEREO HI -FI 
Two full size loudspeakers 13; x 10 o Olin. Player 
unit clips to loudspeakers making it extremely compact. 

overall size 
only 131 10 

81in.3 watts 
per channel . 
Plays all rec- 
ords 33 rpm. 
45 rpm. Sepa- 
rate volume n 
tone controls 
240y C uta. 

Attractive 
Teak finish 
Weight 181ós. 

SPECIAL OFFER! 
SMITH'S CLOCKWORK 
I5 AMP TIME SWITCH 

Single pole two -way Surface mounting ' 
with fixing screws. Will replace existing 
wall switch to give light for return home, 
garage, automatic anti -burglar lights etc. Variable knob 
Turn on or off at full or intermediate settings, Two types 
available, Type `A' 0 to 60 minutes or Type `B' 0 to 6 hours. 
Fully insulated. Makers last list price £4.50. Brand new and 
rally guaranteed. 
OUR 
PR CE £ I '65 P. s P. 15p or £3 pair. 

(STATE TYPE A OR B WITH ORDER) 

Bargain Price 
L25 

85p carriage 

BLANK ALUMINIUM CHASSIS. 18 s.w.g. 2-lin sides 
8 x 4iu 45p: 8 o Sin 53p; 10 x lin 65p; 12 x 8in 85p; 
14 o gin 90p; 16 x bin 90p; 12 x lin 50p; 18 x 10in £1. 
ALUMINIUM BOX 6 x 4 x 4in 80p. 
ALUMINIUM PANELS 18 s.w.g. 6 x 4iu 9p; 8 x bin 15p; 
14 x lin 16p; 10 o lin 19p; 12 x Sin 20p; 12 x 8in 28p; 
18 c Bin 2Sp; 14 r 9ia 34p; 12 x 12in 40p; 18 x 10in bey. 
PAXOLIN PANEL 10 x Sin 15p. 

llinch DIAMETER WAVECHANGE SWITCHES. 26p. 
2 p. 2 -way, or 2 p. 6 -way, or 3 p, 4 -way. 25p each. 
1 p.1 2 -way, or 4 p. 2 -way. or 4 p. 3 -way, 25p, 
TOGGLE SWITCHES, sp. 14p; dp. 22p; dp. dt. 22p. 
Sub- miniature. sp. 30p: dp. 37p; dp. dt. 48p. 

BRITISH FM /VHF TUNING HEART 
88 to 108 MO British made. 2 Tran- Our Price 
sistors ready aligned requires 10.7 £395 Mc /s IF. Complete with tuning gang. {M/ 
Connections supplied but some 
technical experience essential. Post top. 
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R.C.S. STABILISED POWER PACK KIT 
All parts and instructions with Zener Diode, Printed Ciro 
Bridge Rectifiers and Double Wound Mains Transform 
Input 200/240V a.e. Output voltages available 6 or 9 or 
or 15 or 18 or 20V d.c. al 100mA or less. 

20 PLEASE STATE VOLTAGE REQUIRED. P 
Details S.A.E. Size 31 15 1 

2 

ist 
5p 

R.C.S. GENERAL PURPOSE TRANSISTOR 
PRE -AMPLIFIER BRITISH MADE 

Ideal for Mike, Tape, P.O., Guitar, etc. Can be used with 
Battery 0 -12v. or H.T. line 200 -300V. D.C. operation. Size 
11" x 11" - 1". Response 25 c.p.a. to 25 Kc /s, 26 db gain. 
For use with valve or transistor equipment. 99 
Fall instructions supplied. Details S.A.E. 77P 
NEW TUBULAR ELECTROLYTICS CAN TYPES 
2/350V 14p 250/25V 14p 50 +50/350V 50p 
4/850V 14p 500/25V 20p 80 +100/350V 85p 
81450V ISO 1000/26V 86p 82 +82/250V top 
16/450V 22p 1000/50V 47p 82- 32/450V 45e 
82/450V 35p 8 8/450V 22p 850 +50 /325V 55p 
25125V iop 8 - 16/450V 25p 32- 32 32/350265p 
50/50V 10p 16 16/450V 40p 100 50 :. 5e /350V55p 
100/25V 10p 32 r 32/350V 40p 
LOW VOLTAGE ELECTROLYTICS. 
1, 2, 4, 5, 8. 16. 25, 80, 50, 100, 200mF 15V 10p. 
500mF 12V 15y ; 25V 20p ; 80V 30p. 

1000mF 12V 20p ; 25V 86p ; 50V 47p ; 100V 70y. 
2000mF 6V 25p ; 25V 42p ; 50V 57p. 
2500mF 50V 62p ; 3000mF 25V 47p ; 60V 65p. 
5000mF 6V 25p ; 12V 42p ; 25V 75p ; 85V 85p ; 50V 95p. 

CERAMIC 1pF to 0-01mF, 4p. Silver Mica 2 to 5000pF, 4p. 
PAPER 350V -0.1 4p; 0.5 13p; lmF 15p; 2mF 150V 15p. 
5000 -0-001 to 0.05 4p: 0 -1 6p; 0E5 8p; 0 47 26p. 
SILVER MICA. Close tolerance 1... 2.2 -500pF 8p;. 560- 
2,200pF 10p; 2,700- 5,600pF 20p; 6,800pF -0.01, mid 30p each 
TWIN GANG. "0 -0" 208pF r 178PF, S5p; 
Slow motion drive 385pF o3650F with 25pF --25pF, 50p. 
500pF standard 45p; small 8 -gang 600pF £1 -80. 
SHORT WAVE SINGLE. 10pF, 80p; 25pF, 55p; 50oF, 65p. 

'SHORT WAVE SINGLE GANG, Precision Silver 
Gangabie Tuning Condensers. 
Values up to 100pF. 50p each 
Section Couplers supplied FREE with two or more gangs, 

NEON PANEL INDICATORS. 250V AC/DC Amber, 20p. 
RESISTORS. I w., 4 w.. 1 w.. 20 %, 1p; 2 w. 5p. 10 II to 10M. 
HIGH STABILITY. t w. 2v. TO ohms to 8 meg.. 10p. 
Ditto 5 ",,, Preferred value. 10 ohms to 10 meg., 4p. 
WIRE -WOUND RESISTORS, 5 watt, 10 watt, 15 watt. 
10 ohms to 100K, 10p Each; 2w 0.6 ohm to 83 ohms 10p. 
TAPE OSCILLATOR COIL. Valve type, 85p. 

MAINS TRANSFORMERS ALL POST 
Lp each 

MT12 12.0 -12v 90p 
250.0 -250 80 mA. 6.3 v. 3.5 a. 38 v. 1 a. or 6 v. 2 a. £ 2-50 
350.0 -350 80 mA. 6.3 v 8.5 a. 88 v. la. or 6 v, 2 a. £8.00 
300.0 -300 v. 120 mA., 8 8 v. 4 a. C,T.; e-8 v. 2 a. £3.25 
MINIATURE 200 v. 20 mA., 8.3 v. 1 a. 24 x 21 x Sin. 751) 
MIDGET 220 v. 45 mA,. 8.3 v. 2 a. 2f x 24 a 2in... 90p 
HEATER TRANS. 8-3 v. Sa. 6Op 
GENERAL PURPOSE LOW VOLTAGE. Tapped outputs 
at 2 amp., 3. 4, b, 6, 8, 9, 10, 12, 15, 18, 24 and 30 v. £2.26 
1 amp., 8, 8, 10, 12. 18, 18, 20, 24, 30, 88, 40, 48, 60 52.25 
ß amp., 6, 8. 10, 12, 18, 18, 20, 24. 30, 38, 40, 48, 80 58.25 
b amp., 6, 8.10, 12,18,18, 20, 24, 80, 88, 40, 48, 80 £8-75 
8 amp., 5, 8 and 13 v. £1.00; Ditto 5 amp. £1.20. 3 amp.. 
3, 5, 8, 10, 13 

a 
d 5 -0 -5 V. S1 80, Ditto 5 amp. £1.50; 

8 -0 -6 V. 500 mA 90p. 9 v. 1 amp 95p. 12 v. 300 mA 75p. 
12 v. 500 mA 85p. 15v, 750 mA 95p. 40v. 1 amp £1.75. 
AUTO TRANSFORMERS, 115v to 230v or 230v to 115v. 
150w. £2.25 ; 500w. 58.25 ; 760w. 510 ; 1000w. 516. 
CHARGER TRANSFORMERS. Input 200/250v. 
for a or 12v.. 13 amp. 51.50; 2 amp. £1.80: 4 amp. £2.60 
BATTERY CHARGERS. Ready built with leads and clips 
18 amp. 52 ; 4 amp. 14; 5 amp. £4.50. 
FULL WAVE BRIDGE CHARGER RECTIFIERS : 

8 or 12v. outputs. 14 amp. 40p; 2 amp. 55p: 4 amp. 85p. 
LUCAS 200500 Full wave Bridge 70v. 5 amp. 951. 

MAINS ISOLATING TRANSFORMER 
Primary 0- 110.240v, Secondary 0 -24Dv. 8 amps. 720 
watts. Insulated terminals. Varnish impregnated. Fully 
enclosed in steel case with fixing feet. L I O Carr, 
Famous make. (Value £19) OUR PRICE 50p 
Can he used as 800 watt auto transformers 240 -110V. 

WEYRAD P50- TRANSISTOR COILS 
RA2W Ferrite Aerial.. 72p 
Ose. P50 /1AC lay 
I.F. P50 /2CC 470 Ws. 18p 
8rd I.F. P50 /3CC . 88p 
Spare Cores Sp 

Mallard Ferrite Rod 8 tin. 20p. 

Driver Trans. LFDT4 681) 
Printed Circuit, PCA1 68p 
J.B. Tuning Gang .... eat 
Weyrad Booklet lop 
OPTI 68p 

VOLUME CONTROLS i 80 Ohm Coax 4, yd. 

Long spindles. Midget Size ' BRITISH AERIALITE 
5 K- ohms Io 2 Meg. LOG or AERAXIAL -AIR SPACED 
LIN. L/S 15p. D.P. 25p. 40 yd. £1.40; 60 yd. £2. 
STEREO LIS 55p. D.P. 75p. 4 FRINGE LOW LOSS 10 per 
Edge 5K. S.P. Transistor 25p ' Ideal 825 and colour. p yd 

Wirewound controls 1 ;in. diam. 3 watts. 10 ohms to 100K 
British made with long ; in. spindles 451, ea. 

ALL PRICES INCLUDE VAT 

E.M 
SPE 
With t 

And n 
watt. at 

I. I32 X 8 in. 
AKER SALE ! 

win tweeters. ,4.50 
roasover. 10 

ate 3 or 8 or 
15 ohm. As illustrated. Post 25p 

With Bared tweeter cone and commit, 
magnet. IO watt. 12.75 
Bass res. 45 -80 cps. L 
Flux 10,000 gauss. 
State 3 or 8 or 15 ohm. Post ISP 

Bookshelf Cabinet TeaklYeneter £5.50 
Post 26o 

GOODMANS 64-in. HI -FI WOOFER 
8 ohm, 10 watt. Large ceramic magnet. 
Special Cambric cone surround. / 
Frequency response 30- 12,000 , L.l 
eye. Ideal P.A. Columns, gf' 
Hi -Fi Enclosure Systems, etc. 
Suitable cabinet 12 x 8 8 £4 00. 
Suitable Tweeter 12.00, 

ELAC CONE TWEETER , 

The moving coil diaphragm gives a good 
radiation pattern to the higher frequencies 
and a smooth extension of total response 
from 1,000 cps to 18,000 cps. Size 88 r 
34 x 2in, deep. Rating 10 watt, 8 ohm or 
15 ohm models. 11.90 Pest 1op 
Crossover 851, 

GOODMANS 
8 in. WOOFER 
8 ohm 12 watt. Deep cone. 
Heavy ceramic magnet- Bass 
resonance 86 cps. Frequency 
response 80 -8,000 cps. 
Ideal bass unit for £3.75 
Hi -Fi, 
LOUDSPEAKERS P.M. 8 OHMS. 7 4m. £1 25; 641n. £1.50; 
8 , óin. £1.60; Sin. 51.75; 10 - Sin. £1.00; 101n. £2.00. 
SPECIAL OFFER'. 80 ohm, 21 in. 21in. 35 ohm, 2in.; Sin; 
010. 25 ohm, Olin. dia.; 8in. dia; 15 ohm. £ I EACH 
Blin. dia.; Sin. /6 o 4in.; 7 x 4in.; 8 o Ola. TYPE 
8 ohm, 24in, 21 in., 33in., Sin. din. (6 e 4in., 8 ohm, £1.601. 
RICHARD ALLAN TWIN CONE LOUDSPEAKERS. Sin. 
diameter 4W 52.20, 10in. diameter 5W £2.20; Post 26p. 
12in. diameter, 5W, £2.50; 3 or 8 or 15 ohm models. 
SPEAKER COVERING MATERIALS. Samples Large S.A.E. 
Horn Tweeters 2- 18Kej5. 8W 8 ohm or 15 ohm £1.96. 
De Luxe Horn Tweeters 2 -18 Kc /s, 15W, 10 ohm £850. 
TWO -WAY 8,000 c.p.a. CROSSOVERS 3, 8 or 15 ohm 96p. 

TWO -WAY CROSSOVER NETWORK.3,000 c/s 
With variable tweeter atteauator giving accurate high /low 
frequency balance- Mounted on panel Siin. x 4inf, with 

ob, tweeter and woofer leads and input £2,20Post Suitable for 3 to 8 ohm impedance. 16p 
control It) 
terminals 

VALVE t 

MIKE T7 
5 WATT 
PUSH -P1 
60 watt 
GTFR 

)UTPUT TRANSFORMER 25p 
3ANSFORMRT MU. meta1100 -1 £1.25. 

MULTI RATIO. 3, 8 and 15 ohms. 80p. 
ILL VALVE OUTPUT TRANSFORMERS. 

£11-50 100 watt £14 

HO ¡ MONO HEADPHONES 
New Model with new type slider 

volume controls. Stereo I Mono 
switch. 8 ohms. £10. 
High. Quality with tweeters and 
volume controls. 8 ohm. £7. 
Budget Model. 8 obm. £8.25. 
HEADPHONE JUNCTION BOX 
with switch £1.75. 
Mono Stethoscope. 8 ohms. 85p. 
EAR PIECES. Crystal- 25p. 
Magnetic, 8 ohms. 13p. 
Magnetic. 250 ohms. 28P. 
1000 ohms- 65p. 

BRITISH MADE STEREO 
MULTIPLEX DECODER 
Brand New. 7 transistors plus integrated 
circuit. Fibre glass printed circuit board. 

Size 21 - 84 fin. Pre- aligned. Complete 
with stereo beacon indicator. 12V d.c. 

Operation. 400mV output for 1005IV input. 
Full instructions for any FM Tuner- Some 
technical experience essential. £6,50 

Post 15p 
DIPOLE LOFT AERIAL £1.50. 
80 OHM CABLE 4p yard. 
300 OHM CABLE Sp yard. 

COAXIAL PLUG 10p, PANEL SOCKETS 10p. LINE 18p 
OUTLET BOXES, SURFACE MOUNTING 25p. 
BALANCED TWIN RIBBON FEEDER 300 ohms, by yd. 
JACK SOCKET Std. open -circuit 14p, closed circuit 23p; 
Chrome Lead Socket 45p. Phono Plugs 5p. Phono Socket by 
PACK PLUGS Std. Chrome 15p; 3.5mm Chrome 12p. DIN 
SOCKETS Chassis 3 -pin 10p; 5 -pin 10p. DIN SOCKETS 
Lead 3 -pin 18p; 5 -pin 15p. DIN PLUGS 8 -pin 18p; 5 -pin 25p. 
VALVE HOLDERS 5p: CERAMIC 811; CANS Op. 

MINIMUM POST AND PACKING 20, 

RADIO COMPONENT 
Illustrated Colour Brochure, Radio Books & Component Lists IOp. Written guarantee. 
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ALL 
E. M e a 

WOOFER AND 
'V' TWEETER KIT 

£5.75 THE PAIR. Post 25p. 
(Available separately. 
Woofer £4'25: Tweeter 
£190). 

Comprising a tine example of a Woofer 
10¡ Olin. with a massive Ceramic 
Magnet. 44oz. Gauss 13.000 lines. 
Aluminium Cone centre to improve 
middle and top response. Also the E.M.I. 
Tweeter 3 :in. square has a special 
lightweight paper cone and magnet dux 
10.000 lines. Crossover condenser and 
full instructions supplied. 
Impedance Standard 8 ohms 
Maximum power 12 watts 
Useful Response 35 to 18.000 cps 
Bass Resonance 45 cps 
SUITABLE ENCLOSURE 20 13 9in. 
MODERN DESIGN. TEAK WOOD FINISH. 

OUR PRICES INCLUDE V.A.T. 
BAKER HI -FI SPEAKERS 
HIGH QUALITY - BRITISH MADE BAKER MAJOR 12'r £9.90 

£9.90 
Post 25p 

8in.or IOin.ELAC 
HI -FI SPEAKER 

Dual cone plasticised roll sur- 
round. Large ceramic magnet. 
50 16.000 cps. Bass resonance 
55 cps. 8 ohm impedance. 
Bin. 10 watts, £3,75 10in. 12 watts music 
power. 

TEAK HI -FI SPEAKER CABINETS 
Fluted Wood Fronts 
MODEL "A ". 20 13 Oin. 
For I2in. dia. or £9.90 P25p ost 
loin. speaker, 

MODEL "B". 16 10 , Oin. 
For 13 Sin. or £5.50 Post 
Sin. speaker. 25p 

MODEL "C ". 18 8 . Sin.. 
For 8 Sin. £4.40 Post 
speaker. 25p 

LOUDSPEAKER CABINET 
WADDING 18in. wide. 15p ft. 

BARGAIN AM TUNER. 
Medium Wave. 
Transistor Superhet £4.95 Ferrite aerial. 9 volt. 
BARGAIN 4 CHANNEL 
TRANSISTOR MONO 
MIXER. Add musical 
highlights and sound effects 
to recordings. Will mix 
Microphone. records. tape 
and tuner with separate 
controls into single output. 
9 volt battery £3.95 operated. 
STEREO VERSION OF ABOVE 
BARGAIN FM TUNER. 
88 -108 Mc /s Six Transistor. 
9 volt. Printed circuit. 
Calibrated slide dial tuning. 
Walnut Cabinet. f12,ó5 Size 7 r. 6 4in. 

p BARGAIN FM TUNER. £8.85 As above less cabinet. 
BARGAIN 3 WATT AMPLIFIER. 4 Transistor 
Push -Pull Ready built with volume, treble and £4,50 bass controls. 18 volt battery operated. 

THE "INSTANT" BULK TAPE 
ERASER & HEAD DEMAGNETISER. 
Suitable for cassettes, and all sizes of 
tape reels. A.C. mains 200/250V. 
Leaflet S.A.E. £2,50 15pt 

1.95 

WAFER HEATING ELEMENTS THIN 
OFFERING 1001 USES for every type of heating and 
drying applications in the home, garage, greenhouse, 
lactory (available in manufacturing quantitiesl. Approx. 
size 101 > 8I Ain. Operating voltage 200/250V. a.c. 
250 watts approx. Printed circuit element enclosed in 
asbestos fitted with connecting wires. Completely flexible 
providing safe Black heat. British -made for use in photo- 
copiers and print drying equipment. 
Ideal for home handymen and experimenters. Suitable 
for Heating Pads. Food Warmers, Convector Heaters, ere. 
Must be clamped between two sheets of metal or asbestos, 
etc., to make efficient clothes dryers, towel rails ideal for 
airing cupboards. Ideal for anti -frost device ter the garage 

preventing frozen radiators or acting as oil sump heater. 
Use in the greenhouse for seed raising and plant protection. 
Invaluable aid for bird houses, incubators, etc., etc. Can 
he used in series for lower beat. Or in parallel for higher 
heat application. 

ONLY 40p EACH (FOUR FOR El 50) 

ALL POST PAID Discounts for quantity. 

Post 25p 
30- 14,500 cls, 12in. double 
roue, woofer and tweeter cone 
together with a BAKER 
ceramic magnet assembly 
having a flux density 0f 
14,000 gauss and a total tfux 
of 145.000 Maxwells. Bass 
resonance 40 c's Rated 20 
watts. NOTE : 3 or 8 or 
15 ohms most be stated. 

Module kit, 30- 17.000 es 
with tweeter, crossover, batée 
and instructions. £12.50 P. & p 25p. 

Please state 3 or 8 or 15 ohms. Post 25p 

BAKER 
"BIG SOUND" 

SPEAKERS 
Robustly constructed to stand up to 
long periods of electronic power. 
As used by leading groups. 
Useful response 30- 13.000 cps. 
Bass Resonance 55 cps. 

GROUP "25" £8.80 12M. 25 watt L( 
3. 8 or 15 ohms. 

Post Free 

GROUP "35" .90 I212M. 35 watt L 7 £9 7 
3. 8 or 15 ohms. 

Post Free 

GROUP "50" ! 60 15ín. 50 watt L " 
8 or 15 ohms. 

Post Free 

MAJOR 100 WATT 
ALL PURPOSE 
TRANSISTOR 
AMPLIFIER 
All purpose transistorised. 
Ideal for Groupa, Disco and P.A. 
4 inputs speech and music. 4 way 
mixing. Output 8)15 ohm. a.c. Mains. 
Separate treble and bass controls. 
Guaranteed. Details SAE. 

£49 Carr. 
£1 00 

CALLERS ONLY : DE-LUXE 100 WATT AMPLIFIER 
CHASSIS. 7 Valve version. 4 inputs. 10 wide range 
controls. For Mikes. Discos, Organs, Guitars. etc. £59 4. 8 and 15 ohm Loudspeaker matching. 

Q MAX CHASSIS CUTTERS 
A die, punch and Allen Screw 

Sizes I 74p Pt" £170 
83p Key "B" for above 

lop 
Key "T" for above Op 2" £225 

.. 90p 23/;n " £250 
92p 21, £330 
99p Key "C" for above 13p 

21" £450 
Key "A" for above Op 21" £5.75 
V. 1 ". 1 ,V, 11 "£100 3" £9-00 

Key "E" for above 
20p 

1" Square. with key 
£210 

11" ". P /;,i'. £145 
,. ". 1:" .... £120 

£1 35 
£155 

SLIDER 
VOLUME 
CONTROLS 
Available in both LOG and LINEAR 
Size 3 ré in. with knobs. 
5K. 10K. 25K. 50K, 100K, 
250K. 500K. 1 MEG. 2 MEG. 65p EACH 

DELUXE 4 POLE MOTOR 
1.400 r.p.m. Reversible 42 Watt. £ 1.95 spindle 11" 'lai ". size 31" ' 3 ". 
As illustrated. 240v. AC mains. Post 25p. 

TWO RPM GEARED MOTORS 
240e. A.C. mains. Ideal for displays/ 95 Poet 

disco lightwheels. p 25p. 

E.M.I. GRAM MOTOR 
120v. or 240v. A.C. 2,400 rpm. 2 -pole £ I 00 70mA. Size 21 . 21 21 in. 

Post 25p. 

REGENT 
I2in. IS watts 
An inexpensive unit for the 
beginner in high fidelity and 
for general purposes. May be 
used to improve any Radin. 
Amplifier. Hi -Fi or Television 
reCelver. 
Bass Resonance 45cps 
Flux Density 12.000gauss 
Useful response 45- 13.000cps 
3 or 8 or 15 ohm models. 

£8.80 Pool 
Free 

DE-LUXE Mk II 
I2in 15 watts 

Especially designed to provide 
lull range reproduction at an 
economical cost. Suitable for 
use with any high fidelity 
system. Built -in concentric 
tweeter cone. 
Bass Resonance 30cps 
Flux Density 14,000gauss 
Useful response 25- 10.000cps 
8 or 15 ohms models, E 1 
SUPERB 

Post 
Free 

12i n. 20'watts 
A high quality loudspeaker. 
its remarkable low cone 
resonance ensures clear 
reproduction of the deepest 
bass. Fitted with a special 
copper drive and concentric 
tweeter cone resulting in lull 
range reproduction with 
remarkable efficiency in the 
upper register. 
Bass Resonance 25cps 
Flux Density 16.500gauss 
Useful response 20- 17,000cps 
8 or 15 ohms models. 

£ 16.50 Post 
Free 

AUDITORIUM 
I2in. 25 watts 
A lull range reproducer for 
high power. Electric Guitars. 
public address. multi- speaker 
systems, electric Organs. 
Ideal for Ms-Fi and Disco- 
theques. 
Bass Resonance Mops 
Flux Density 15,000gauss 
Useful response 25.16,000cps 
8 or 15 ohms models. 

E15.40 Post 
Fee 

AUDITORIUM 
15in. 35 watts 

A high wattage loudspeaker 
of exceptional quality with a 
level response to above 
8,000 cps. Ideal for Public 
Address. Discotheques, Elec- 
tronic instruments and the 
home. 
Bass Resonance 35cps 
Flux Density 15,000gauss 
Useful response 20- 14.000cps 
8 or 15 ohms models. 

Post 
Ysi.ie Free 

Hi -Fi Enclosure Manual containing 20 plans, designs. 
crossover data and cubic tables. 42p. Post Free. 

CALLERS WELCOME CUSTOMERS FREE CAR PARK OPEN 9 -6. WEDNESDAY 9 -I. SATURDAY 9.5. Closed for lunch I- 15 -2 -30 

SPECIALISTS 337 WHITEHORSE ROAD CROYDON 

Telephone 01- 684-1665 
(Exports Remit cash and extra postage.) Buses 50, 68, 159. Rail Selhurst 

495 
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FULL 12 MONTH 
AFTER SALES 

SERVICE 
with probably the best 

discounts offered in the U.K 

ALL PRICES ARE INCLUSIVE OF V.A.T. 
FANTASTIC OFFER 

GARRARD SP25 Mk III. 
Goldring G800. Teak finish, 
plinth and tinted cover with 
mains lead and DIN plug and 
screened lead. All fully wired. 
Please add El -75 £I520 for P. &P. and Ins, 

TURNTABLES 
Please add 95p P. & P. & Ins. 
BSR MP60 £9.15 
Garrard SP25 Mk Ill 49.50 
Garrard SL6513 £1325 
Garrard AP76 £1795 
Garrard 401 £24.85 
Garrard Zero 100 sale. £3355' 
Garrard Zero 100 auto. £36-50 
Goldring G185 /P &C £59.35 
Goldring GIOIP /P &C £19.40 
Goldring GL72 Ell -95 
Goldring GL72 /P £28.55 
Goldring GL75 £27.40 
Goldring GL75P £3390 
Goldring GL75 Lid 43.85 
Leak Delta £4420 
Pioneer PLI2D 435.10 
Thorens TD125 £58-55 
Thorens TDI25 AB £89.50 
Thorens TDI60 AB &C £4930 
Wharfedale Linton with cart. £2500 

TUNERS 
Please add 93p P. & P. & Ins. 
Alpha Highgate FT 150 433.30 
Amstrad Multiplex 3000 (24.-90 
Leak Delta FM (Cased) (4745 
Leak Delta AM /FM 455.90 
Metrosound FMS 20 Mk li £38.35 
Rogers R /brook FET4 (Cho.) £29.50 
Rogers R /brook FET4(Cased) £31.90 
Rogers R /bourne FET4 

(Cased) 441.15 
Sinclair PRO60 Mod. £1490 
Sinclair cased tuner 426.15 

SPEAKERS 
£1 -65 for P. & P. (per pair) 
Amstrad Acoustra 1500 427.95 
Amstrad Acoustra 2500 £31 -95 
Apollo 138 414.05 
8 &W DMX 5 £41-65 
Celestion Dicton 15 £45-SO 
Celestion Dicton 44 474.90 
Goodmans D /Maxim C39.70 
Goodmans Meso 3 £49.70 
Goodmans Havant (34.45 
Keletroo LS 100 418.95 
Leak 150 (32.75 
Sinclair QI6 (10.95 
Sinclair Q30 £30.60 
Wharfedale Denton II 426.65 

SPEAKER UNITS 
Wharfedale Unit 3 415.60 
Wharfedale Unit 4 £27.25 
Wharfedale Unit 5 (39.60 

AMPLIFIERS 
Please add 95p P. & P. & Ins. 
Amstrad 8000 Mk Il (16.45 
Amstrad 1C2000 (28.15 
Amstrad Integra 4000 (23.45 
Alpha Highgate FA400 £3905 
Global 10 +10 419.75 
Global 20 +20 £2520 
Leak Delta 30 £49-40 
Leak Delta 70 (63-10 
Metrosound ST20E Mk 11 £32.50 
Metrosound ST60 £5550 
Rogers R /brook Ch. £41-IS 
Rogers R /brook Ca. Mk III £4225 
Rogers R /bourne Ch. 454.25 
Rogers R /bourne Ca. £54.95 
Sinclair 2000 £2400 
Sinclair 3000 £30.50 
Sinclair 605 £21 -45 
Sinclair PRO 60 2 x Z30 /PZ5 £1640 
Sinclair PRO 60 2 x Z30 /PZ6 (19.45 
Sinclair PRO 60 2 x Z50 /PZ8 

Trans. 425.25 
Sinclair AFU (Filter Unit) £4.95 
Sinclair Stereo 60 Pre -amp (7.35 
Sinclair IC 12 (Int. Cire.) 42.20 
Sinclair Z30 Amp. 43.85 
Sinclair Z50 Amp. £4.50 
Sinclair PZ5 Power Supp. 44.20 
Sinclair PZ6 Power Supp. £6.15 
Sinclair PZ8 Mains Trans. £4.95 
Sinclair PZ8 Power Supp. 46.15 

TUNERjAMPLIFIERS 
Please add (1.10 P. & P. & Ins. 
Alpha FR 3000 461.35 
Goodmans Module 80 (59.90 
Goodmans Mod. 80 Com. 4106.00 
Goodmans Mod. 90 474.65 
Goodmans One -Ten (86.65 
Leak Delta 75 4107.75 
Rogers R /brook cha. (62.30 
Botel 150A £4590 
Rotel 200A (58.95 

PLINTH AND 
COVERS 

£3.02* 
For- Gar - 
rard SP25, 
2025 TC, 
3000. BSR 
McDonald 
MP60 £3.08 P. & P. 7Ip. For 
AP76, SL72B, SL95B, etc. 
£4.51 + 7Ip P. & P. 

CARTRIDGES 
Please add Ilp P. & P. & Ins. 
Goldring G850 (2.85 
Goldring G800 43.70 
Goldring G800E £6.45 
Goldring 0800SE (12.15 
Shure MOD 43.10 
Shure M44E £4.40 
Shure M50E ES-00 
Shure 75ED Type 2 £9.35 
Shure VIS 42595 
Shure M75EJ Type 2 ES10 

LOBAL AUDIO 
DISCOUNT WAREHOUSES 

DeptPwlo, 174 Pentonville Road, London, N1. Telephone 01-278 1769 
Or: 4 High View Parade, Redbridge Wane East, Woodford Avenue, 

Ilford, Essex. Tel: 01.550 1080. 
Open Monday to Saturday 9.30 a m to 

6 p.m. LATE NIGHT FRIDAY 7 p.m. 

MA' ORDERS: 
Ordor with cenlidence Send Postal Order Cheque. 
Monee- Order Ban Draft. Giro or Gash by Registered 

Mail. CALLERS Please note that cheques can only be accepted together with cheque cards Irrot Barclay Cardi 
2 minutes Ir001 KING'S CROSS. EUSTON SST. PANCRAS 
on main road leading to the East and West Country 

496 
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ELECTRONIC MULTIMETERS 
200/250v 50c/s 
AVO Service type CT38, 97 range unit for AC /DC volts 
250 Mill /V to 10Kv, AC /DC Amps 10 Ua to 25 amps, 
Resistance 0 to 1000 Megs, Watts 50 Uw to 5 watts, at 
15 to 5000 ohm loads, R.F. probe to 200 Mc /s etc. 
Supplied with shunts, leads, copy of Inst. book etc. 
Tested. Price £21 inc. 

SIGNAL GENERATORS 200/250v 50c /s 
Marconi type TF144G covers 85Kc to 25Mcfs in 8 
bands 0/P Illy to 1 volt, with fine & coarse alten., 
fitted 0/P meter to read R.F. & Modulation. Supplied 
with mains & R.F. plug copy of circ. & Inst. for use, 
tested. Price £19.25. 

VALVE TESTERS 
American service type valve tester will test wide range 
of Octal, U.X., Loctal, B7g types, checks for shorts & 
Mutual Cond to 12Ma /v, supplied with Inst., circ. and 
mods. for updating unit. 115v 50c /s (230/110v Auto 
supplied with unit. Tested. Price £12.10. 

INDICATOR UNIT TYPE 1 

Contains 3" CRT VCR138 type okay for scope use, 
Meter 50 Ua 4" dia., plus 19 misc. valves octal, B7g, 
B9a types, also Klystron & W.G. ass. complete in 
case size 17 x 11 x 16" these contain an internal 
P.U. but this is not suitable for use on 50c /s mains, 
however the HT & E.H.T. conds can be used, these 
are well suited to scope conversion as there is 
ample room for 50c /s P.U. Circuit supplied. Sup- 
plied in used condition complete, Tube & Meter 
checked, Price £10.45. 

AUDIO OSC UNITS 
Part of Altimeter T.S. for use on 24v DC unit provides 
sine wave O/P over range 350c /s to 8Kc approx, also as 
W.M. covering 400 to 460 Mc /s, uses Wien Bridge Osc 
with lamp amp stabiliser, can be converted by the use 
of 8 conds & 3 RES into a 4 range A.F. Osc covering 
15c /s to 150Kc, with variable 0/P. Supplied with modifi- 
cation instructions for this & P.U. good cond. in transit 
container. Price £7.70. 

RELAYS 12V D.C. 
Small Reed relay made for switching R.F. coax. cires. 
(75 ohm) as 2 NC & 1 NO R.F. contacts, 2 NO Aux. 
contacts all use reeds, coil res. 160 ohm. Size 1; x 
1 x 1 ". These can be used for RF, Video, Audio 
switching etc. Ex equip. Price 55p ea, 10 for £4.40. 

SELSYNS 
For Ae position Indication etc for 115v 50c /s, supplied 

pairs with 360' scale & pointer, new with connections. 
Price £4. 

The above prices inc. VAT & Carr. charges. Carr. 
charges apply to mainland only, SAE for list or enquiry. 

A. H. SUPPLIES 
57 MAIN ROAD, SHEFFIELD, S9 5HL 

Tel. 444278 (0742) 
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I encl 

ROAMER 

TEN 
WITH VHF INCLUD- 
ING AIRCRAFT 

10 Transistors. 
9 Tunable Wavebands, 
MW1, MW2, LW, SW1. 
SW2, SW3, Trawler 
Band, VHF and Local 
Station also 
Aircraft Band 

Built in Ferrite Rod Aerial for MW /LW. Retractable, 
chrome plated 7 section Telescopic Aerial, can be angled 
and rotated for peak short wave and VHF listening. Push 
Pull ohtput using 600mW Transistors. Car Aerial and 
Tape Record Sockets. 10 Transistors plus 3 Diodes. Fine 
tone moving coil speaker. Ganged Tuning Condenser with 
VHF section. Separate coil for Aircraft Band. Volume 
on /off. Wave Change and tone Control. Attractive Case 
in black with silver blocking. Size 9" x 7" x 4 ". Easy 
to follow instructions and diagrams. Parts price list and 
plans 30p (FREE with parts). - 

Total building coats 28.50 I P P & 
(O verseas P & P £1 05) Ins. Sip 

" EDU- 

KIT" 
Build Radios, 

Amplifiers, etc., 
from easy stage 
diagrams. Five 

unite including 
master unit 

to construct. 

Components include: 
Tuning Condenser: 2 Volume Controls: 2 Slider Switches: 
Fine Tone Moving Coil Speaker: Terminal Strip: Ferrite 
Rod Aerial: 2 Plugs and Sockets: Battery Clips: 4 Tag 
Boards: 10 Transistors: 4 Diodes: Resistors: Capacitors: 
Three t" Knobs. Units once constructed are detachable 
from Master Unit, enabling them to be stored for future 
use. Ideal for Schools. Educational Authorities and all 
those interested in radio construction. 
Parts price list and plans 25p (FREE with parts). 

Tcotas l building £5.50 (Ovel: sP a 
&s 

P 
I n& s . 

P £p .05) 

RADIO EXCHANGE LTD 
61a HIGH ST., BEDFORD, ME40 ISA. Tel. 0234 52367 
Reg. no. 788372 

EXCHANGE CO., 61a HIGH STREET, BEDFORD, MK40 ISA 

Name 

Address 
(Dept. LPW23.) 

se £ for 

NEW EDU-KIT MAJOR 

Total Building Costs 

£723 P P & Ins. 44p 
(Overseas 
P & P 21.05) 

Completely Solderless Electronic Construction Kit 
Build these projects without soldering iron or solder 

* 4 Transistor Earpiece Radio. 

* Signal Tracer. 

* Signal Injector. 

* Transistor Tester NPN -PNP. 

* 4 Transistor Push Pull 
Amplifier. 

* 5 Transistor Push Pull 
Amplifier. 

* 7 Transistor Loudspeaker 
Radio MW /LW. 

* 5 Transistor Short Wave 
Radio. 

* Electronic Metronome. 

* Electronic Noise Generator 

* Batteryless Crystal Radio. 

* One Transistor Radio. 

* 2 Transistor Regenerative 
Radio. 

* 3 Transistor Regenerative 
Radio. 

* Audible Continuity Tester. 

* Sensitive Pre -Amplifier. 

* Complete with Parts Price 
List and Plans. 

NEW 
ROAMER 

NINE 
WITH V.H.F. 
INCLUDING 
AIRCRAFT 

Nine Transistors, 9 Tuneable wavebands as Roam r Ten 
Built in ferrite rod aerial for MW /LW. Retractable 
chrome- plated telescopic aerial for VHF and SW. Push 
Pull output using 600 neW transistors. 9 Transistors and 
3 diodes, tuning condenser with V.H.F. section, separate 
coil for aircraft, moving coil loudspeaker, volume ON /OFF 
and wavechange. Attractive all white case with red grille 
and carrying strap. Size 91" e 7" x 2I" approx. Parts 
Price List and Plans 30p (Free with parts). 

Total ,¿ 6.95 Building dV 
Costs 

P P & Ins. 44 
(Overseas 
P & P 21.05) 

POCKET 

FIVE 

3 Tunable wavebands. M.W. 
L.W. and Trawler Band, 
7 stages, 5 transistors and 
2 diodes, supersensitive 
ferrite rod aerial, moving coil Total Building Costs 
loudspeaker, attractive black £228 P P & 

and gold case. Size 57," 1 }" x L L Ins. 
31." approx. Plans and Parts 24p 
Price List lip (Free with parts). (Overseas P & P 65p) 

Total Building Costs 

£250 5p&Ine. 
(Overseas P & P 65p) 

,TRANSONA 

FIVE 

Wavebands, transistors and 
speaker as Pocket Five. 
Larger Case with Red 
Speaker Grille and Tuning 
Dial. Plans and Parts 
Price List 15p (Free with 
parts). 

NEW 
Everyday 
Series 
Build this 
exciting New 
series of designs 

E.V.S. 5 Transistors and 2 diodes. MW /LW. l'orered 
by 41 volt Battery. Ferrite rod aerial, tuning condenser, 
volume control, and loudspeaker. Attractive case with 
red speaker grille. Size 9" x 51" x 21" approx. 
Parts Price List and Plans 10p. Free with parts. 

Tots] Ins. 30p 
Building L P P 

(Overseas seas 
costs P & P 70P) 

E.V.S. Case and looks as above. 6 Transistors and 3 
diodes. Powered by 9 volt battery. Ferrite rod aerial, 
loudspeaker, etc., MW /LW coverage.Push Pull output. 
Parts Price List and Plans 12p. Free with parts. 

Total s P P & Ins. 30p 
Building QiF1 iV1 (Overseas 
Costs P & P 85p) 

E.V.7. Case and looks as above. 7 Transistors and 3 
diodes. Six wavebands. MW /LW, Trawler Band, SW1. 
SW2, SW3, powered b'y 9 volt battery. Push Pull output. 
Telescopic aerial for short waves. 
Parts Price List and Easy Build Plans 15p. Free with 
parts. Overseas P & P £1.05. 

Total £4.08 
P P &lus. 31p 

Building ing 
Costs 

ROAMER EIGHT 
MkI 
NOW WITH VARIABLE 
TONE CONTROL 

7 Tunable Wavebands: MW1, 
MW2, LW, SW1, SW2, SW3 
and Trawler Band. Built in 
Ferrite Rod Aerial. for MW and 
LW. Retractable chrome plated Telescopic aerial for 
Short Waves. Push pull output using 000mW transistors. 
Car aerial and Tape record sockets. Selectivity switch. 
8 transistors plus 3 diodes. Fine tone moving coil speaker. 
Air spaced ganged tuning condenser. Volume /on /off, 
tuning, wave change and tone controls. Attractive case 
in rich chestnut shade with gold blocking. si e 7 

4in. approx. Easy to follow in'.tru,iin. and diagrams. 
Parts price list and plane 25p (F'IlEE with Darts). 

401111111991. 

ma 

Total building costs dY e P P & 

Overseas P & P £1.05) (/ vv In,s. 47p 

TRANS EIGHT 8 TRANSISTORS and 3 DIODES 

fi Tunable Wavebands: MW, LW, SW1, SW2, SW3 and Trawler Band. 
Sensitive ferrite rod aerial for M.W. and L.W. Telescopic aerial for Short 
Waves. 3in. Speaker. 8 improved type transistors plus 3 diodes. Attractive 
case in black with red grille, dial and 
black knobs with polished metal inserts. 

Tora! building coats Size 9 x 5 x 21ín. approx. Push pull 
output. Battery economiser switch for / w w n 
extended battery life. Ample power to £4 48 P P & Ins. ( p 
drive a larger speaker. Parts price list 
and plans 25p (FREE with parts). (Overseas P & P £1.05) 

ROAMER SIX CASE AND LOOKS AS TRANS -EIGHT 
6 Tunable Wavebands: MW, LW, SW1, SW2, 

SW3, Trawler band plus an extra Medium waveband for easier tuning of Luxembourg, 
etc. Sensitive ferrite rod aerial and telescopic aerial for Short Waves. 3in. Speaker. 
8 stages---6 transistors and 2 diodes. Attractive black case with red grille, dial and 
black knobs with polished metal inserts. Total £398 P P & Ins. 31p 
Size 9 o 5 x 21in. approx. Plans and building o (Overseas 
part, pri eip 1Fli F:l'. u iii, par,. custs P & P 61.011 

Please add 10 73for VAT INC. P &P 
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WEYRAD 
IMPORTANT ANNOUNCEMENT 

IT IS WITH GREAT REGRET THAT WE HAVE TO STATE THAT OWING TO 

REVISED COMPANY POLICY WE SHALL NO LONGER BE PRODUCING 
COMPONENTS FOR AMATEUR CONSTRUCTORS OR SMALL QUANTITY USERS. 

THIS. CHANGE WILL COME INTO EFFECT IMMEDIATELY AND WE ARE UNABLE TO ACCEPT FURTHER ORDERS 

FROM THE TRADE OR INDIVIDUAL CUSTOMERS. EXISTING ORDERS WILL BE COMPLETED WiTH A MINIMUM 

OF DELAY. 

WE ARE SORRY TO HAVE TO TAKE THIS STEP WHICH HAS BEEN FORCED UPON US BY INCREASES IN THE 

COST OF LABOUR AND MATERIALS WHICH NOW MAKE ANY FORM OF SMALL SCALE PRODUCTION 
HOPELESSLY UNECONOMIC. IN CLOSING THIS PARTICULAR FACET OF OUR BUSINESS WE SHOULD LIKE 

TO THANK ALL OUR PAST AND PRESENT CUSTOMERS FOR THEIR VALUED SUPPORT OVER MANY YEARS. 

WEYRAD (ELECTRONICS) LIMITED 

PHOTOELECTRIC KIT 
CONTENTS. P.C. Chassis Board, Chemicals, Etching Manual, Infra -Red Photo - 
transistor, Latching Relay, 2 Transistors, Diode, Resistors, Gain Control, Terminal 
Block, Elegant Case, Screws, etc. In fact everything you need to build a Steady - 
Light Photo -Switch /Counter /Burglar Alarm, etc. (Project No. 1) which can be 
modified for modulated -light operation with a few additional components. 

PHOTOELECTRIC KIT 
£2.85 

Postage and Pack. 15p (ILK.) 
Commonwealth 

SURFACE MAIL 25p 
AIR MAIL £1.40 

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

and Plana for Building 
10 advanced Designs 

INVISIBLE BEAM OPTICAL KIT 
Everything needed (except plywood) for building: 1 Invisible-Beam Projector and 1 
Photocell Receiver (as illustrated). Suitable for all Photoelectric Burglar Alarms. 
Counters, Door Openers, etc. 
CONTENTS: 2 lenses, 2 mirrors, 2 45- degree wooden blocks. Infra -red filter, pro- 
jector lamp holder, screws, nails, brackets, building plans, etc. Price E1"45. Postage 
and Pack. 10p (U.K.). Commonwealth: Surface Mail 20p, Air Mail 50p. 

LONG RANGE INVISIBLE BEAM OPTICAL KIT 
CONTENTS: As above. Twice the range of standard kit. Large Lenses, Filter, 
etc. Price £2.10. Postage 15p (U.K.) Commonwealth: Surface 20p. Air Mail £1.15. 

BIOFEEDBACK AMPLIFIER KIT 
Tunable, General -Purpose. Interference- Rejecting Differential Amplifier for experi- 
mental investigation of signals produced by the brain, heart and muscles. When 
used with an oscilloscope, or aural indicator, it enables you to monitor your brain- 
waves, learn to relax,',meditate, etc. 
CONTENTS: All Capacitors, Resistors, Pots, Semiconductors, 1.C., Electrodes, 
Leads, Chassis, Case, Batteries, Plans and Instructions. Price £4.75 postage and pack. 
lop (U.K.). Commonwealth: Surface 3op. Air Mail £1. 

ALPHA -BETHA -THETA BRAINWAVE MONITOR KIT 
Aural Brainwave Indicator for use with a Biofeedback Amplifier. Converts subsonic 
brain frequencies into audible signale for easy recognition, 
CONTENTS: Resistors, Pote, Capacitors, Transistors, Diodes, Leads, Chassis, Case, 
Earphone, Battery, Plans and instructions. Price £5.25, postage and pack. 15p (U.K.) 
Commonwealth: Surface 25p. Air Mail 75p. 

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

Send S.A.E. for full details, a brief description of all Kits and Projette. 
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FELSTEAD ELECTRONICS (PW 73) 
LONGLEY LANE, GATLEY, CHEADLE, CHES. SK8 4EE 

Selection from our List, sent free for stamped addressed envelope. (Free overseas, and 
with all orders on request). Cash with order only -No C.O.D. or Caller service. Charges 
(Min. 7p) in brackets after all items apply to 0.B. and Eire only. Regret orders under 30p 
plus charges unacceptable. S.A.E. please for enquiries or cannot be replied to. Overseas, 
including Eire and Channel Iales, orders less 10% off prices below, which include V.A.T. 
RECORDING TAPE: Finest quality /value British Mylar available: STANDARD 5' 600ft. 
40p, 6}' 900ft. 55p; 7" 1200ft. 62p; LONG PLAT 5' 900ft. 55p; 5I" 1200ft. 62p; 7' 1800ft. 
£1.00 (Charges for 5" and 55 ", singles 9p, two to four 8p each; five and over 3310 the lot. 
For 7', one or two Ilp each reel, 3, 4 and 5 reels 33p the lot. 0 reels and over 39p the lot-) 
Other sizes and accessories in list. CASSETTES, Two types, Both in Library Cases, COO 339. 
C90 48p, C120 72p. Deluxe Types: COO 55p, C90 72p, 0120 99p. (Charges for both types, 
under 5, 9p each. 5 for 178p. All quantities over 5, 28p the lot.) 
CARTRIDGES all with standard fittings and stylii. Stereo -compatible Mono GP91 /SC 
989; STEREO GP93 £1.35, Stereo Ceramic GP94 $1.75. Comparatives shown in List, with 
more types inc. Sonotone 9TAHC, Stereo Ceramic Diamond £1.70 (All at Sp each). DIA- 
MOND STYLII: single tip types: Acos GP37, GPM), GPO5/67, í,P71, BSR TC8 /LP /ST: 
COLLARO O.P. and DC284. GARRARD GCI, GC8, GCSIO, GCE12. RONETTE BF40, 
O.P. and T. PHILIPS 3301 (3060, 3066, 3302, 3304), 3010 /12/13/16, SONOTONE 19T/20T 
ALL AT 36p each. SAPPHIRE 16p. DIAMOND DOUBLE TIP TURNOVER TYPES 
(78 sap. on other side). For ACOS GP73, GP91 (for cartridges GP93. (1P94, etc.) GP9ISC 
(for stereo compat. types) GP104, BSR ST4 (ST3, ST5), ST9 (ST8), ST12/14/15, SONO- 
TONE STA, 9TA, 9TAHC. PHIIIPS 3306, 3310, 3224. 3228/22, GP280. GARRARD 
OCM21, and 22, 00023, GRS25 and 26, GCD121T and 22T, GCM24T, (X023, GKS25T 
and 26T, GCM31, GCS3O, GCS35, GCS38, KS40A, KS41B, ETC. ALL AT 68p. SAP- 
PHIRE S2p. DOUBLE DIAMOND STYLH: same dia ST/LP tip each side: no. 78) All 
types $1.35. SAPPHIRE DOUBLE ST. /LP, TIPPED 32p. DIAMOND STYLII GOLD - 
RING REPLACEMENTS: G800, G800H e G850, 1215 each, 0800E $5.75 (All Styli Sp up 
to 3). PICK -UP WIRE: super this flex screened. sheathed, TWIN 7p per yard, 4 -core lap 
per yard, (either up to 6 yards, 7p). Over, charges paid. MICROPHONES: CRYSTAL: 
LAPEL 15", clip /hand, lead 3.5mm jack plug 39P (9p). CM20 Cream Plastic hand 68p (9P): 
"BIC 45 ". Curved metal band grip £1.10 (11p) ALL with leads. DYNAMIC: Excellent 
Mike, 50K Cl, only sr long, black /chrome, switched, lead with 2.5 and 3.5 men jack plugs 
41.37 (80). Cardiiod Ball, 50K /600 Sl built in volume control, on /off switch, special loft lead. 
the best value anywhere at £6.00 (33p); Uni -dir. mesh ball 50K/600 Sl jack plug cable, 
adaptor, £528 (33p): Omni -dir. Ball mesh, 50K, cable adaptor, jack plug, £4.29 (33p each) 
SPEAKERS: Very popular 12" ROUND, fitted tweeter, 3, 8 or 15 ohms (state which) £2.08 
(33p) or pair for stereo £4.65, charges paid. SMALL 20", 351, 8 Sl or 640 (state which) 
419 (9p). More speakers in List. HEADPHONES: High resistance 2000 R adjustable 

(11y). EARPIECES: with lead and min. 2.5mm or 3.5nu i (state which) jack plug. 
MAGNETIC 12p. CRYSTAL (1 -Inini plug only) 28p (up to 6 for 9p any sloe). SOLDERING 
IRON; Slim, modern, British high speed, 85 ", all parts replaceable. highest quality, fully 
guaranteed $1.29 (lip). TRANSFORMERS: sub -min. 11 x 11 x 12mm. OUTPUT (3S1 
for OC72, etc.) I6p or DRIVER 17p (Up to 12 for 7P), CONNECTING WIRE: Packs of 
6 coils, each coil 5yds. Assts. cols. SOLID CORE 16p (7p). FLEXIBLE CORE 1Sp (9p). 
RETRACTABLE FLEXIBLE LEADS (CURLIER) with phono plug each end, or phone 
plug one end. phono socket at the other (state which) Oft. 30p: 12ft, 53p (either 7P). 
VIBRATORS: 12v/4 pin non -synch. 121HD4, 21" ex. pins. 33p. SAME but 3;" ex. pins, 
VGA. 18íp. 12147 pin synch. (128E7) 21" ex. pins, 72p (Op any type). MAINS BATTERY 
ELIMINATORS: Two models, both 240v A.C. input. Suit most radios and cassette recor- 
ders /players, with front switch, pilot lights, mains and output leads Model SC. 3. 6, 7i 
and 9v 400mA, stabilised with multi -output adaptor $5.50 (35p), Model N.R. has addi- 
tional 12v output and is 500mA £8:00 (35p). 
OUR LIST (see heading) has added to the above items more Cartridge and Stylii and 
Equivalent Table, Special Non -repeatable Offers, Aerials, Dials, Transistors, Multi -Leads, 
Plugs, Sockets of many types. Speakers, Vol. Controls, Multi- testers, Professional Micro- 
phones, Mike Inserts, Neons, Indicators, STEREO Headphones. Pocket Screwdrivers 
Testers. Tel. Pick -ape. Wire, Cable, etc., etc, 
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FREE BOOKLET 
All types of 
TRANSISTORS - RECTIFIERS 
BRIDGES-SCR's-TRIACS 
INTEGRATED CIRCUITS 
F.E.T. -LIGHT DEVICES 

OVER 1500 DIFFERENT DEVICES 
ENTIRELY NEW 1973 EDITION 
SEND FOR YOUR FREE 

UK'S LARGEST RANGE OF TRANSISTORS, IC'S 
RECTIFIERS, ALL SEMICONDUCTOR DEVICES 
BEST PRICES RETAIL TRADE EXPORT & INDUSTRIAL 

More Devices 
New Prices 
New Ranges 

This is a must 
for all 

Semi -conductor Users 
(ask for booklet No. 36) 

COPY TODAY 

INTEGRATED CIRCUITS areto the 
IMPORTANT. 

FULL mane acttu ers specflcations. 
ALL others are not. Henry's sell only branded Integrated Circuits . 1 . From TEXAS ... I.T.T.... FAIRCHILD ... SIGNETICS. So why buy alternatives or under 
spec. devices when you can purchase the genuine article from us -ex stock ... 
need we say more! 

Typ, I/11 12%29 30/99 
£ p £ p £ p 

SN7400N 0.20 0.18 0-18 
SN7401N 0-20 0.18 0.16 
SN7401AN0-38 0.38 0-33 
SN7402N 0-20 0.18 0-18 
SN7403N 0.20 0.18 0.18 
SN7403ANOB8 0.38 0.33 
SN7404N 0.24 0.21 0.18 
SN7405N 0.20 0.18 0.16 
SN7405AN0-44 0.44 0.38 
SN7406N 0.40 0.38 0.35 
SN7407N 0.40 0.38 0-35 
SN7408N 0.25 0.22 0.19 
SN7409N 0-33 0-33 0-28 
SN7409AN 0.44 0-44 0.38 
SN7410N 0-20 0-18 0.16 
SN7411N 0-25 0-23 0.21 
SN7412N 0-28 0-28 0.25 
SN7412AN 0-38 0-38 0-33 
SN7413N 0-30 0-27 0-25 
SN7414N 0-72 0-72 0-83 
SN7416N 0.30 0-27 0-25 
SN7417N 0-30 0-27 0.25 
SN7420N 0-20 0.18 0.18 
SN7422N 0.28 0.28 025 
SN7422AN 038 0-38 0.33 
SN7423N 0-37 0-34 0.32 
SN7425N 0-37 0.37 032 
SN7427N 0.37 0-37 0.32 
SN7428N 0.43 0.43 0.37 
SN7430N 0.20 0-18 0.16 
019743215 0-37 0.37 0-32 
SN7433N 0-43 0-48,0 38 
SN7433AN0-57 0-57 0.50 
SN7437N 0.43 0.43 087 
SN7438N 0 43 0 43 0.37 
SN7438A750-57 0-57 0-50 
SN7440N 0.20 0.18 0-16 
SN7441AN 0-85 0.79 0-73 
SN7442N 0-85 0.79 0.73 
524744315 1-50127113 
SN7444N 1-50 1-27 1-13 
SN7445N 2-16 2-16 1-89 
SN7446N 246 2.16 1-89 
SN7447AN 1- 80 1-80 1-57 

t , í"", i 

)1 

SN7448N 
SN7450N 
SN7451N 
SN7453N 
SN7454N 
SN7460N 
SN7470N 
SN7472N 
SN7473N 
SN7474N 
SN 7475N 
SN7476N 
SN 7 480N 
SN 7481N 
SN7482N 
SN7483N 
SN7485N 
SN7486N 
SN7489N 
SN7490N 

I/ II 12%29 30/99 
£ p £ p £ p 
1.50 1.27 1.13 
0-20 0-18 0-18 
0-20 0-18 0.16 
0-20 0.18 0.18 
0-20 0-18 0.16 
0-20 0-18 0.18 
0.33 0-30 0.27 
0-38 0-38 0.34 
0-44 0-41 0-37 
0.48 0.48 0.42 
0.59 0.55 0.51 
0.45 0.36 0.32 
0-80 0-70 0.50 
1.25 1-10 0.95 
0-87 0-80 0.72 
120 1.10 1.00 
1.87 1-87 1-83 
0.50 0-50 0-44 
4.32 4.32 3-78 
0.75 0-70 0.63 

SN7491AN 1.10 1.00 0-90 
SN7492N 0-75 0-70 0.63 
SN7493N 0-75 0-70 0-63 
SN7494N 0-85 0-80 0-75 
SN7495N 0.85 0.80 0.75 
025740615 1-00 0-90 0-83 
SN74100N 2.18 189 1-89 
SN74104N 0-60 0-53 0-45 
SN74105N 0-60 0-53 0-45 
SN74107N 0.51 0.51 0.45 
SN74110N 0.57 0-57 0-50 
SN74111N 0.86 0.88 0.75 
SN74176N 2-16 2.16 1.89 
SN74118N 1-00 0.90 0.83 
SN74119N 1.92 1.92 1-68 
SN74120N 1.05 1.05 0-92 
SN74121N 0 57 0.57 0.50 
SN74122N 0-80 0-80 0.70 
SN74123N 1.44 1-44 1-26 
SN74125N 0.69 0.69 0.60 
S1974126N 0-89 0-89 0-80 
SN74132N 0-72 0-72 0.63 
SN74136N 0-63 0-83 0.55 
SN74141N 1-00 0.90 0.80 

SN74142N 2-88 2-88 2.52 
SN74145N 1-44 1-44 1-26 
SN74147N 2-30 2-30 183 
SN74148N 2-01 2-01 1-83 
SN74150N 2.80 2-30 2.01 
SN74151N 1.15 1-15 1.00 
SN74153N 1-09 1-09 0.95 
SN74154N 2.30 2-30 2-01 
SN74155N 1.15 1-15 1.00 
SN74156N 1.09 1.09 1-00 
SN74157N 1-09 1.09 0-95 
SN74159N 2-44 2.44 2-14 
SN74160N 158 1-58 1-38 
SN74161N 1-58 1.58 1.38 
SN74162N 1-58 1-58 1-38 
SN74163N 158 1.58 138 
SN74164N 2-01 2.01 1-78 
SN74165N 2.01 2.01 1-76 
SN74166N 2.16 2-16 1.89 
SN74167N 4-10 4-10 3-59 
SN74170N 2-88 2-88 2.52 
5157417275 5.76 5-78 5-04 
SN74173N 1-88 186 145 
8187417416 1-80 1.80 1-57 
SN74175N 1 29 1.29 1-13 
SN74176N 1-44 1-44 1-26 
SN74177N 1-44 1-44 1.26 
SN74180N 1-44 1.44 1-26 
SN74181N 5.18 5-18 4-53 
SN74182N 1.44 1-44 1.28 
SN74184N 2-16 2-16 1-89 
SN 7 4185AN 

2.16 2-16 189 
SN74188N 6-48 6.48 5.67 
SN74190N 2-30 2-30 2-01 
SN74191N 2-30 2.30 2-01 
SN74192N 2-30 2-30 2.01 
SN74193N 2.30 2-30 2-01 
SN74194N 1.72 1-72 1.51 
SN74195N 144 1.44 1-26 
SN74196N 1-58 1-58 1-88 
SN74197N 1.58 1-58 1.38 
SN74198N 3.18 3-16 2-77 
SN74199N 2-88 2-88 2.52 

LARGER QUANTITY AND O.E.M. PRICES PHONE (01) 723 3646. PRICING OF 
SN7400 SERIES IS CALCULATED ON THE TOTAL NUMBER ORDERED 
REGARDLESS OF MIX. SN74... HIGH POWER... SN74 ... LOW POWER 
SERIES IN STOCK ... SEND FOR LIST 36, FREE ON REQUEST. LOW PROFILE 
SOCKETS 14 PIN ... 15p 16 PIN . 17p. 8 PIN ... 14p 

TRANSISTORS A 
O 
SELECTION 

T TODAY 
FULL LIST SEND FOR 

AAZ13 10p 
AC107 35p 
AC128 20p 
AC187 20p 
ACY17 359 
ACY39 85p 
AD149 50p 
AD161 39p 
AD162 39p 
AF117 20p 
AF118 50p 
AF139 33p 
AF786 40p 
AF239 44p 
ASY27 30p 
BA115 lOp 
BAX13 5p 
BC107 12p 
BC108 12p 
BC109 1217 
BC1090 14p 
BC113 16p 
BC147 12p 
BC169C 14p 

BC182 12p 
BCY32 85p 
BCY39 1-00 
BCY55 2-50 
BCY70 15p 
BCY71 20p 
BCY72 13p 
BD124 80p 
BD131 45p 
BF115 22p 
BF180 33p 
BF194 13p 
BFX13 25p 
BFX34 55p 
BFX88 22p 
BFY50 20p 
BFY51 20p 
BFY64 45p 
BFY90 75p 
BLY36 8.25 
BS X20 15p 
BD105 2.20 
BY100 15p 
BY127 15p 

BYZ13 35p 
CI06D 55p 
GET711 

55p 
GET115 75p 
GET8S0 55p 
LM309K 

1.87 
b1AT121 25p 
1VIJE340 50p 
MJE520 85p 
MJE3055 

75p 
MPF105 46p 
NKT217 45p 
NKT404 60p 
0A5 80p 
0A81 10p 
OA200 8p 
OA202 10p 
0016 85p 
0020 1.25 
0028 85p 
0035 55p 

0036 85p 
0044 18p 
0045 l8p 
0071 15p 
0072 25p 
0077 55p 
0051 28p 
0083 25p 
00140 85p 
00170 25p 
00200 55p 
00202 90p 
OCP71 1.00 
075P32 55p 
ORP60 45p 
P346A 20p 
TIL209 25p 
TIP29A 49p 
TIP30A 58p 
TIP31A elp 
TIP41A 74p 
TIP42A 90p 
TIS43 26p 
V405A 25p 

ZTX108 10p 
ZTX300 14p 
ZTX302 18p 
ZTX500 1517 
2G301 40p 
2N697 15p 
2N706 lOp 
2N930 205 
219987 45p 
2N1132 25p 
2N1304 22p 
2N1613 20p 
2N1671 1.00 
2N2147 75p 
vN2160 89p 
2N2926 lOp 
2N3053 20p 
2N3054 45p 
2/93055 45p 
2N3440 50p 
2N3442 1-10 
2N3525 80p 
2N3614 59p 
2N3702 

2 /93714 1.60 
2/93771 1.75 
2 /93773 2.25 
2N3790 2.25 
2 /93819 85p 
2 /93866 75p 
2 /93903 15p 
2 /94002 14p 
2/94126 1Sp 
2/94871 35P 
2 /95457 Shp 
25001 3-00 
20026 8.90 
25303 70p 
40250 45p 
40361 45p 
40362 40p 
40408 50p 
40486 75p 
40636 1-00 
40430 85p 

TBA800 5 WATT I.C. 
Suitable alternative to 
SL403D. 5130 volt oper- 
ated. 8 /16 ohm 5 watt 
output. 
With circuits and ;t 
data £1.50 

Sinclair IC12 
with circuits and data. 
6 watt IC with printed 
circuit board 
28 volt operated £1.80 

' ..; II ii '\`_'Jl % 

ZN414 IC 
Integrated circuit radio as 
featured by many magazines 
(PW Jan. 73 Reprint 
Ref. No. 19 for 10p) £1.20 

Toshiba Power. and 
Preamplifier modules 
TH9013P 20 watt 
Power amplifier 22 -0 -22 
or single 45 volts 
operated £4.57 
TG9014P Stereo on 
two channel preamplifier. £1.50 
(circuit book No. 42 price 10p) 

Ultrasonic Transducers 
Operate at 40Khz up to 100 yds. 
Ideal remote switching and signalling.. 
Complete with data transmitter and 
receiver new I.C. circuits. 
Per pair £5.90 

3015F 7 SEG. 
I.C. size complete with) 
data price £2 each or 
4 for £7 
(digital clock circuits 
ref. No. 31, 15P) 

TRANSISTORS SPECIAL OFFER 
2N3055 

25 47p ea 
100 42p 
500 39p 

1000 349 

BY127 
25 12p ea 

100 10p 
500 9p 

1000 8p 

ZENER DIODES 
400 m/w BZY88/ 
BZX83. From 3.3 
volt - 33 volts 10p 
each 
1 -3 watts 5% Mini- 
ature Tubulars 
IN4700 series. 
From 3.3 volt - 33 
volt 18p each. 
10 watts. Stnd 
Mounting. ZS 
series 6.8 volts - 
100 volts 5 %, 40p 
each. 

SILICON 
RECTIFIERS 
1 amp series 
IN4001 to IN4007 
From 6p ea 
1 -5 amp 
PL4001 to PL4007 
From Op ea 
3 amp 
P L7001 /I N5400 
From 14p ea 
Send for full list 36 

MORE OF 
EVERYTHING 

AT 
HENRY'S 
See pages 499 -501, 
and Back Cover of 
this magazine. 

BEST VALUE 

AF117 
25 

100 
500 

1000 

TRIACS - Stnd. mounting with 
accessories 
3 AMP RANGE 1 -11 
Type P.I.V. Pride ea. 
SC35A 100v 80p 
SC35B 200v 85p 
SC35D 400v 90p 
SC35E 500v £1.20 
6 AMP RANGE 
SC40A 100v 90p 
SC40B 200v 95p 
SC40D 400v £1-20 
SC40E 500v Et -50 
10 AMP RANGE 
SC45A 
SC45B 

100v£1-05 
200v£1.15 

SC45D 400v £1.45 
SC45E 500v £1.85 
15 AMP RANGE 
SC50A 100v £1.45 
SC5OB 200v £1 -65 
SC50D 400v £1.95 
5050E 500v £2.25 

3Amp 
T048 

TRIACS - Additional Types 
40430 TRIAC (T066) 85p 
40669 TRIAC (Plastic) 

90 
40486 TRIAC (T05) 75p 

NEW RANGES 
BRIDGE RECTIFIERS 
FEATURES SMALL SIZE AND 
LOW COST Sizes. are approx. 
25tMlA QUARTER AMP 
B025/05 50 PIV 16p 
8025/10 100 PIV 18p }x }x }" dia. 

AMP 1.11 Pricing 
Type P.I.V. Price ea. 
805/05 50v 20p 
BO5/10 100v 22p 
B05/20 200v 23p 
B05/40 400v 25P 
805/60 600v 27p 
zH x xL x v" dia. 
1 AMP P.I.V. 
81/05 50v 25p 
B1 /t0 100v 25p 
81/20 200v 28p 
61/60 6000 30p 

15p ea I #H okLx,s" dia. 
13p 
12p 
10p 

OC35 
25 46p ea 

100 42p 
500 38p 

1000 34p 

LINEAR I.C. 
702C (T05) 75p 
709C (T05) 39p 
709C (D.I.L.) 39p 
723C (T099) 90p 
723C (D.I.L.) 90P 
728C (D.I.L.) 45p 
728C (T099) 450 
741 C (T05) 50P 
741C (D.I.L.) 50p 
747C (T099) £1.Op 
748C (D.I.L.) 6117 

Semi - 

Conductor 
QUANTITY 

DISCOUNTS 
10% -, 15% 
257. 212 0% 100+ 

Any one type 
except where 
quantity 
discounts shown. 
Min. order £1.00 
please. 

1 AMP P.1.V. 
W005 50v 29p 
WO1 100v 30p 
W02 200v 32p 
WO66 600v 35p l x 5" Tubular 
2 AMPS P.I.V. 
82/05 50v 35p 
B2/10 100v 40p 
02/20 200v 45p 
B2 /60 600v 50p 
B2/100 1000v 55p 
}H x +L x - " dia. 
4 AMPS P.I.V. 
B4/100 100v 559 
B4/200 200v 59p 
64/400 400v 65p 
B4/600 600v 75p 
84/800 800v £1.00 
5H x }L x-I;" dia. 
6 AMPS P.I.V. 
86/05 50v 65p 
86/10 100v 70p 
86120 200v 80P 
86/40 400v 90p 
B6/6x0 600v £1.00 
;H x;L x*" dia. 

/MN 

SILICON CONTROLLED 
RECTIFIERS 
Type 
ONE AMP (T05) P.I.V 
CRS 1 /05AF 50v 
CRS 1 /10AF 100v 
CRS 1 /20AF 200v 
CRS 1 /40AF - 400v 
CRS 1 /60AF 600v 
THREE AMP (T048) 
CRS 3 /05AF 50v 
CRS 3 /10AF 100v 
CRS 3 /20AF 200v 
CRS 3 /40AF 400v 
CRS 3 /60AF 600v 
FIVE AMP 
CRS 5/400 ii.400v 
SEVEN AMP (T048) 
CRS 7/100 100v 
CRS 7 /200 200v 
CRS 7/400 400v 
CRS 7/600 600v 

1 -11 

30p 
30p 
35p 
45p 
55p 

409 
40p 
45p 
55p 
65p 

60p 

60p 
67p 
85p 
95p 

All types offered subiect to availabilty. Prices correct at time of press E. & O. E. I O °6 VAT to be added to all orders. UK post, etc, !So. per order. 

Henry's ̀  M ED 
EDGWARE ROAD, W2 

404 -406 Electronic Components and Equipment 01- 4028381 
354 -356 High Fidel ity and Tape Equipment 01-4025854/4736 
309 PA- Disco -Lighting High Power Sound 01- 7236963 
303 Special offers and bargains store 
All mail to 303 Edgware Road, London W2 1 BW 

Open: - 
9 am -6 pm 
6 days a week 
Allstores 
open all day 
Saturday 
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PANEL METERS TRANSFORMERS CONTROLS RELAYS 

IRONS TOOLS VALVES POT CORES MOST TYPES OF COMPONENTS 

You need a catalogue! 55p post paid complete with Discount Vouchers 

KITS BY 

TEST 

EQUIPMENT 

MULTIMETERS 
(Carr. etc. 30p) 
20011 (M210) 20K /Volt Slimline with case 4 95 
TLH33D 2K /Volt Robust with case 4.95 
U437 16K/ Volt Steel case. AC up to 40 KHz 4.95 
U4324 20K /Volt with AC current ranges 8.00 
ÁF105 50K /Volt with Leather case 9.50 
U4313 20K /Volt AC Current. Steel case 10-50 
1)4341 Plus Built in transistor tester 10-50 
Model 500 30K /Volt 995 

OTHER EQUIPMENT 
SE250S Pocket Signal Injector 
SE500 Pocket Signal Tracer 1.50 carr. 15p 
TE15 Grid Dip meter 440kHz- 

280mHz 13.45 carr. 305 
TE40 AC Millieoltmeter 1-2mHz 1875 carr. 35p 
TE65 28 Range valve voltmeter 19-25 carr. 40p 
TE20D 120kHz- 500mHz RF Generator 

16.95 carr. 40p 
TE22D 20Hz- 200kHz Audio Generator 

175 carr. 40p 
SE350A Deluxe Signal Tracer 9.95 carr. 200 
SE400 VottslohmsfR -C sub.r 

RF field /RF gen. 1125 carr. 20p 

1-90 carr, 15p 

A SELECTION OF 
INTERESTING ITEMS 
C3025 Compact transistor tester 5.50 p & p 155 
E1300 Mono mag. cart. preamp. 1-95 p á p 15p 
E1310 Stereo mag. cart. preamp. 4.95 5 á p 25p 
Easiphone telephone amplifier 6.15 p &p 25p 
D1203 Teleamp, with PU coil 3.60 e á p 20p 
LL1 Door Intercomm. and chime 

11.95e &5255 
Chattalite (lights as you talk) 13-90 p & p 20p 
I Kw Dimmer /controller 3.00 p & p 10p 
9" Twin spring unit For 2.75 p & p 159 
16" Twin spring unit Recerbs 6.50 p & p 259' 
Car Tachometer Electronic 7.50 p & 1/1511 

VHF 205 Marine band converter 
82005 4 Ch. mie. mixer 
B2004 2 ch. Stereo mixer 

BUILD THIS 
RADIO 
Portable MW / LW 
radio kit using Mullard 
RF /IF module. Features 
MW - bandspread for 
extra selectivity. Slow 
motion tuning. Fibre 
glass PVC cabinet. 600MW output. 
All parts £7.98 (battery 22p). carr. etc 

395p&p15p 
2.95p&p15p 
4.75 p&11156' 

UK LTD 
EASY TO BUILD - 

EVERYTHING SUPPLIED 
Model No. 
310 Radio control receiver 3.00 
300 4- channel RIC transmitter 5.75 
345 Superhet R/C receiver 5.08 
450 TV sweep generator 1024 
455 AM signal generator 9.25 
460 FM signal generator 9.91 

65 Simple transistor tester 1.18 
115 8 watt Amplifier 2.87 
120 12 watt amplifier 3.88 
125 Stereo control unit 4-20 
130 Mono control unit 355 
605 Power supply for 115 3.88 
610 Power supply for 120 4.08 
615 Power supply for 2 x 120 4.85 
230 AM /FM aerial amplifier 2-79 
240 Auto packing light 5-18 
275 Mic. preamplifier 5.83 
480 Electronic voltmeter 17-51 
485 0 -12v 300mA STAB. supply 9.68 
570 LF generator 10Hz -1mHz 1260 
575 Sq. wave generator 20Hz -20Khz 12.57 
590 SWR meter 10.24 
620 Ni -CAD Charger 1.2 -120 7-47 
630 STAB Power supply 6 -12v 0.25 -0.1A 7.65 
690 DC motor speed Gov. 2.63 
700 Electronic Chaffinch 5.96 
705 Windscreen wiper timer 5.56 
760 Acoustic switch 887 
780 Metal Detector (electronics only) 7.27 
790 Capacitive Burglar alarm 6.16 
810 Dynamic Compressor 6.79 
835 Guitar preamp. 3.75 
840 Delay car alarm 5.20 
875 CAP. Discharge ignition for car engine 

( -Ve Earth) 1068 
80 Scope Calibrator 1.96 

255 Level indicator 5.50 
430 3mHz Millivoltmeter 18.23 
525 120- 160mHz VHF timer 933 
715 Photo cell switch 6.93 
795 Electronic continuity tester 3.88 
860 Photo timer 1204 
871 Slide projector auto feed control 8.72 
235 Acoustic Alarm for driver 6.96 
465 Quartz XTAL checker 789 

ALL KITS OFFERED 
SUBJECT TO 
STOCK 
AVAILABILITY 

GARRARD BATTERY TAPE 
DECK 
GARRARD 2 speed 9 volt tape decks. Fitted record/ 
play and oscillator /Erase heads. Wind and rewind 
controls. Takes up to 4" spools. Brand new com- 
plete with head circuits. 
£9.50 cary. 30p 

TOP QUAL- 
ITY SLIDER 
CONTROLS 
60mm stroke high 
quality controls com- 
plete with knobs (post, 
etc. 15p any quantity). 
Singles Log and Lin 
5K, 10K, 22K, 50K, 100K, 
250K, 500K, 1 Meg. 
45p each. 
Ganged Log and Lin 
10K, 22K, 50K, 100K, 
250K, 65p each. 
(Quantity discounts 
available) 

Complete with knobs. 

MARRIOT 
TAPE HEADS 
4 TRACK MONO or 
2 TRACK STEREO 
'17' High Impedance 

£2.00 
'18' Med. Impedance 

£200 
R7301E73 2 track mono 
Record /Erase low imp. 
75p pair. 
Erase Heads for '17' and 
'18' 75p 
'63' 2 track mono. 
Hi imp. £1.75 
'43' Erase Head for '63' 

75p 
(Posi, etc. 15p any 
quantity). 

SINCLAIR &, MINIATURE 
AMPLIFIERS 
AMPLIFIERS (carr., etc. 20p) 

SINCLAIR UNITS 
(carr. 202) 
Z30 3-57 Z50 4.37 
Stereo 60 Preamplifier 

7.97 
PZ5 £397, PZ6 06.37 
PZ8 (tor Z50) £477 

(TRANS 02.95) 
AFU £445 

4 -300, 03 watt 9 volt 
1.75 

104, 1 watt 9 volt 2-20 
304, 3watt 9 volt 250 
555, 3 watt 12 volt 2.85 
E1208, 6 watt 12 volt 4.50 
608, 10 watt 24 volt 4-10 
410,10 watt 28 volt 4.95 
Z30, 15 watt 30 volt 3.57 
E1206, 30 watt 45 volt 

9.75 
Z50, 30 watt 50 volt 4.37 
01210, 2/ + 2s watts 

12 volt 5.25 
RE500, 5 watt IC mains 

operated Amplifier 
with controls £6-3D 

SAC14, 7 + 7 watt 
Stereo with controls 

£8.00 
SAC13, 15 + 15 watt 

Stereo with controls 
£11.00 

SINCLAIR 
PACKAGE DEALS 
Post 25p 
2 x Z30, Stereo 60, PZ5 

15.95 
2 x Z30. Stereo 60, PZ6 

1800 
2 x Z50, Stereo 60, PZ8 

20-25 
Transformer for PZ8 

2-95 
PROJECT 605 KIT 1995 

32p. 

BUILD THIS TUNER 
MW /LW Radio Turner to use with any amplifier. 
Features Mullard RF /IF module Ferrite aerial, built 
In battery. Excellent results. Size 7" x 20" x 33 ". 
All parts £4.85, carr. 15p. 

FIBRE OPTICS 
0.01 Diam. Mono Filament £1.50 per 25 metre reel 
0-13 Diam. 64 Fibres Sheathed. £1.00 per metre 
SPRAYS 15mm Diam. Mares Tails £9.50 

MULTI -USE & RADIONIC KITS 
10-1 10 Projects 
50-1 10 Projects 
150 -1 150 Projects 
Telephone Communicator 
X20 20 (Elec.) 1 projects 
X40 40 (radio) f 
(carr. /packing 40p) 

All transistor circuits with hand books 

3.60 
8.00 

13.20 
7.20 
4.95 
9-45 

All types offered subject to availability. 
Prices correct at time of press E & 0E. 
10% VAT TO BE ADDED TO ALL ORDERS. 
UK post etc. 15p per order. 

Henry's R 

MITER 
EDGWARE ROAD, W2 

SEE FACING 
PAGE FOR 
ADDRESSES. 

500 

POWER SUPPLIES FOR 
EVERY PURPOSE 
(All cased unless stated chassis) 
470C 6/75/9 volt 300 MA (includes Multi- Adaptor for 

Tape Recorders, etc.) 1.95 post 20p 
Car Lighter Voltage Adaptors 300mA (State voltage 

6v, 7 +v, 9v) 1.95 ea. post 25p. 
SC202 3/6/7 + /9 volt 400mA 3.25 carr. 30p 
HC244R Stabilised version 4.25 carr. 30p 
P500 9 volt 500mA 2.80 post 20p 
Pii 24 volt 500mA (chassis) 2.80 post 20p 
P15 26/28 volt 1 amp (chassis) 2.70 post 20p 
P1080 12v 1 amp (chassis) 3.25 post 205 
51081 45v 0.9 amp (chassis) 4.40 post 20p 
P12 4 + -12 volt 0.4 -t amp 675 post 30p 
SE101 A 3/6/9/12 volt 1 amp (Stab.) 9.15 post 25p 
RP164 6/7;19/12 1 amp (Stab.) 9.95 post 30p 
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, 

DISCOUNT HI -FI, TV, TAPE AND CAR ENTERTAINMENT eflrY, Low prices means less VAT - Henry's give full guarantees and demonstrations for callers. Plus big savings. 

Also at Modern Electrics (Retail) Ltd., 120 Shaftesbury Avenue. w.1 - Your Sony dealer. 

STEREO AMPLIFIERS 
(carr- /packing 50p) 
AKAI 

ÁA5500 78-50 
AA5800 11730 

AMSTRAD 1C2000 Mk. it 29.50 
4000 23.10 

EAGLE 
TSAI 51 34.85 
AA2 30.80 
AA4 42-45 
AA6 5595 

HOWLAND WEST DA1000 22.45 
HENELEC WEST Kit 2850 
HENELEC TEXAN Built 35.00 
NIKKO TRM300 2595 

TRM400 32.50 
PIONEER SA500A 34.25 
ROTEL RA310 36.95 

RA610 54.95 
RA810 75.75 
RA1210 92.50 

SINCLAIR 2000 22.95 
3000 28-95 

TANDBERG TA300 66.10 
TELETON SAQ206B 22.50 

SAQ307 2250 
GA202 2850 

STEREO RADIO TUNERS 
(carr- /packing 50p) 
AKAI AT550 60.50 

AT580 94.50 
AMSTRAD 3000 2355 
EAGLE AA8 40-50 

29-45 
21-00 
24-95 
25-35 
48-75 
36-95 
57-95 
26-95 
26-95 
30-50 

HENELEC Stereo Kit 
HENELEC Stereo Built 
HOWLAND WEST DA1000T 
PIONEER TX500A 
ROTEL RT320 

RT620 
SINCLAIR 

2000 
TELETON GT202 

DECODERS / 
SYNTHESIZERS 
(carr- etc. 30p) 
AKAI 551 39.70 
DYNACO QUADRATOR 16.90 
EAGLE AA10 12.00 

AÁ26 16.35 
TATE 1 ) 7.95 
TATE 3 1) Chassis 15.75 
TATS 4 19.95 
TATE 7 Boxed 25.95 
MATCHED SPEAKER 
SYSTEMS 
Recommended pairs 8 ohms 
(Carr. 
MARSDEN HALL? 

50 pair) 

110 10 watt 19.95 pr. 
150 15 watt 23-50 pr. 
200 20 watt 3350 pr. 
AMSTRAD 
Acousta 150015 watt 24-90 pr. 
Acousta 2500 20 watt 28.50 pr. 
DYNACO 
A10 1 41-00 pr. 
A25 ) 20 -60 watts 65.00 pr. 
A35 J 78.00 pr. 
WHARFEDALE 
Denton 2 18 watt 24.40 pr. 
Linton 2 20 watt 31.00 pr. 
Triton 25 watt 37-75 pr. 
LEAK 
160 18 watt 3350 pr. 
250 18 watt 42-50 pr. 
CELESTION 
120 20 watt 35.95 pr. 
COUNTY 25 watt 31-50 pr. 
15 30 watt 47.95 pr. 
44 44 watt 79.95 pr. 
UK's largest stockists for KEF 
Acoustic Research, Mordaunt Short 
& Cambridge Audio speakers. In 
stock and on demonstration. Phone 
for keenest price. 
RECORD DECK PACKAGES 
(carr- /packing 75p) 
(HL) SP25 I11 /800 or H 15-95 
(M) SP25 HI /M756S 19.45 
(HL) AP76 /G800 24.75 
(M) AP76 /M756S 27-35 
(HL) GL75 P/C 32-50 
(HL) GL75 P/C 0800 3550 
(HL) GL75 PIC G800E 3750 
(HL) MP60 (TRDt) 5800 16-25 

HT70 (TPDO 5800 19.50 
Pioneer PL12D 31.75 
Thereon TD165 43.50 

STEREO MAGNETIC 
CARTRIDGES 
(carr. etc. 15p) 
SHURE 
M3Dm 3-20 
M44.7 3.95 
M44E 4.25 

M44G 4-20 
M756/11B 6.75 
M75 EDIT 8.50 
M75 EJII 7.95 

M55E 4.95 M75GII - 7.25 
GOLDRING 
G350 2-85 G800SE 10.00 
G300 3.75 6820 6.70 
G300H 3-50 G820E 10.00 
GB00E 5.75 G820SE 13.35 
ADC 
036 1070 Q30 5.90 
Q32 8.70 
GRADO 
FTR 5.25 FTE 825 
F3E 11.25 MZ 19.75 
EMPIRE 
909EX T-25 999SEX 10.75 
999EX 9-25 999TEX 14.95 

STEREO COMPACTS 
Complete with Speakers 
(carr. /packing £1.25) 
Fidelity UA3 
Sanyo G2601 KL 
Sanyo G2815N 
Sanyo GXT4520KL 
Sanyo GXT4730KL 
Philips GF908 
Philips RH802 
Philips RF836 
Philips GF826 
Philips RH813 /RH142 
Philips RH811/RH421 
Philips RF839 
Philips GF829 
Philips GF815 
Philips 6F808 
Philips RH814/RH411 
Philips GF603 

8 TRACK STEREO 
HOME UNITS 
(carr /packing 70p) 
Awerlex ACR301 
(with MW /FM stereo radio) 

PORTABLE TV 
BATTERY / MAINS 
(carr. /packing £1.00) 
Elizabeth TO 9" 
Crown 9TV 9" 
Elizabethan T12 12" 
Telefon TW12 12" 
Sanyo 10Tí50 12" 

3990 
125-50 
71.50 

103.50 
97-50 
99.65 

159.95 
5720 
4175 

12950 
84.95 
55-95 
39.95 DECKS ECKS 
65.75 (carr. /packing 500 
93.50 
19.95 

BATTERY / MAINS 
CASSETTE 
(cary- etc. 35p) 
Wien RT452 
Amerex AC101 
Elizabethan LZ315 
Ameren AC104 
Philips N2204 

N2205 
PYE 9115 

9118 
Hitachi TRQ291 
Sanyo M2000G 

MR4010 
M40005 

BASF CC9201 
Hitachi TRQ2335 

1365 
12.00 
12.25 
16.00 
20.75 
29.50 
27.75 
21.20 
27.50 
23.25 
28.95 
49.90 
37.25 
49.50 

BATTERY / MAINS RADIO 
CASSETTE RECORDERS 
(carr. etc. 30p) 
Amerex ACR200 

ACR201 
Elizabethan LZ416 

LZ516 
BASF CC9301 
Philips RR322 

RR413 
RR712 

Sanyo M4141 
M2400W 
M2400FG 
M4400FC 

Grundig C250 
Hitachi TRK124OE 

TRS1161 
KCT1210L 

STEREO RECORDER 

22.00 
30.00 
27.25 
29.10 
50 -75 
26.75 
33.90 
48.30 
39.50 
31.50 
3150 
62.50 
47.95 
29.50 
35.00 
33.50 

CASSETTE 
Philips N2506 44.50 

Pye 0045 44.50 
Tandberg TCD300 112.00 
Akai GXC4OD 57.75 

49.00 I 
- GXC45D 74.00 

GXC46D 84.30 
GXC65D 93.40 

TEAC A250/A350 -A450 Stocked 

REEL TO REEL 
Akai 4000DS 59.95 
Tandberg 3321X/3341X 102.80 
Large range Akai /TandbergIRevox /Teat 
stocked. 

43.50 
46.50 
43.95 
4695 
49-95 

CARRY YOUR MUSIC ANYWHERE 

Actually the price far 

belies the quality of 
he superb player. It 

is of beautiful 
quality both in 

sound and looks. 
Features wind, 

rewind, volume and 

tone controls. Speaker is 

very good indeed.Comes complete 

GAR CIGAR 1101111 
with earphone, batteries. Full 

guarantee. Optional adaptor to 
PLUG -IN ADAPTOR £0.95 nun off ran nr mains. 

AIRS ADAPTOR £1.95 

DOLBY / NRU 
(carr. /Packing 30p) 
Teleton SNR100D 2950 
Philips N6720 15.00 
Teak AN60 /AN80 /AN180 stocked 

BATTERY CASSETTE 
RECORDERS 
(carr. etc. 30p) 
Amerex 100 
Wien ETt008 
Philips EL3302 

N2203 
N2211 

Sanyo M1101 
M1102 

11 -00 
11.00 
14.40 
16.60 
19.95 
1390 
12.95 

10% VAT to be added to all orders. 
Prices 3 description correct at time of press E&OE. All goods offered subtect to 

stock avaifabilty. 

Henry's =TOE D 

EDGWARE ROAD, W2 

8 TRACK 
Akal 

CR80DSS 9495 
STEREO RECORDERS 
(carr. /packing 70p) 
Akai 1721L 
Cassette 
Akal GXC40 67.95 

GXC46 9075 
Philips N2400/RH411 63.75 

N2401/RH411 74.50 
N2401 S /RH411 79.95 
N2405/RH401 49.50 

STEREO TUNER 
6675 

AMPLIFIERS 
(carr. /packing 75p) 
Akai AA8030 92.50 
Goodmans Module 80 5890 
Goodmans Module 90 75.90 
Goodmans One /Ten 88.50 
Pioneer SX525 90.75 

SX626 12475 
Rotel RX150A 42.95 

RX200A 53-95 
RX400A 6595 
RX600A 90.50 
RX800 116.50 
RX154A 78.95 

Tandberg 
TR100000MMPX 125.35 
TR101OMPX 13575 

Teleton TSF55 57.20 

8 TRACK 
Akal CR81 66.20 

8 TRACK PLAYER DECKS 
(carr. /packing 35p) 
Elizabethan 8/LZ1 13.40 
McDonald /BSRT00 V 1525 

60.35 

STEREO PHONES AT 
SPECIAL PRICES (carr. /packing 20p) 

AKAI HOWLAD WEST 
ASEOS 5.80 CIS200 
ASE20 7-30 CIS250 
ASE22 8.25 

CI S2000 
DULCI TTC 
SH650D 2.25 G3000 
SH850GX 3.95 G2222 
SH1300VS 5.25 LOW COST 
AKG MD802 
K60 9.25 MD806 

ROTEL 
PIONEER 

RI-1630 
4.85 SE20A 

RH700 6,75 SE30A 
SE50 

SENHEISSER SEL20 
HD414 10.95 SEL25 

WHARFEDALE 
SEL40 

9.50 ACCESSORIES 

iSODYN 14.35 

KOSS 

K6 /LC 
K711 
KRD711 
HV1 
K07276 
K0747 
PRO4AA 
PRO5LC 

9.95 
1125 
7.95 
7.95 

17.50 
12.45 
15.95 
21.95 
23.95 

2.75 
5.25 
7.50 

15-25 

6.60 
5-95 

1.95 
3.75 

5.30 
8.90 

15 .20 
7.40 

10.90 
12.50 

H1012 /JB3 Junction Box 1.40 
JB3DE Din Junction Box 1.60 
JB11D De Luxe Junction Box 1.95 
0250 Phone Switch 4-75 
CONTROL BOXES 

2-62 G1301 (two phones) 
G1305 Controller 2.15 
FF17 2 -pairs (Sliders) 

6.25 Koss T4A 
T5Á 4.20 
T10A 8.50 

HW Mk. Ill Controller 6.90 

YOU CAN PAY BY 
BARCLAYCARD OR 
ACCESS 
For callers or by phone 01 -402 
4736 
Easy credit terms for callers to 
309 and 354 -356 

ALSO STOCKED AND 
DEMONSTRATED 
Armstrong - Acoustic Research 
Cambridge Audio Leak - Lux 
Marantz - Quad - Revox - Sansui 
Tandberg - Sugden - Wharfedale 
Goodmans - Celestion - Grundig 
Kef - Teac - Bose - Sherwood 
Call or phone 01 -402 4736 for 
best prices. 

404-406 Electronic Components and Equipment 01-4028381 

354 -356 High Fidelity and Tape Equipment 01-4025854/4736 
309 PA- Disco -Lighting High Power Sound 01- 723 6963 

303 Special offers and bargains store 
,All mail to 303 Edgware Road, London W21BW 

Openi- 
9 am -6 pm 
6 days a week. 
Allstores 
->pen all day 
Saturday 
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These are just four of a complete range of technical publications, 
log books and maps for the Radio Amateur. Send s.a.e. for complete list 

RADIO SOCIETY OF GREAT BRITAIN 
35 DOUGHTY STREET, LONDON, WC1N 2AE TEL: 01 -837 8688 

DABAR MN3 MIXER KIT 

INTRODUCING THE NEW DABAR MINI THREE CHANNEL 
MIXER KIT WITH THE FOLLOWING FEATURES: 
* Three inputs easily adjustable to suit users input requirements, e.g., 

Mic., Tape, Disc., etc. * Uses advanced design with five integrated circuits. * Slider fader volume controls mount directly on P.C. board. * Full range bass and treble controls. * Guaranteed top grade components with fibreglass printed circuit board, 
ready -drilled and tinned. * Battery operated (2 x PP3) not supplied with kit. * Easy to follow assembly instructions (available separately 25p). * Attractive ready punched facia plate, available at extra cost, gives that 
professional finish to the unit. * Size: 9-5" x 4.3" x 2". 

PRICE: KIT ONLY £1100 
FACIA PLATE £1.50 
MANUAL AND ASSEMBLY INSTRUCTIONS 25p 
AVAILABLE READY BUILT.WITH FACIA £1500 

ALL PRICES INCLUDE V.A.T. 3 POSTAGE IN U.K. 
S.A.E. ALL ENQUIRIES. 

MBAR ELECTRONIC PRODUCTS 

98, LICHFIELD STREET, WALSALL, STAFFS, WS' IUZ. 
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NEW VALVES ! GUARANTEED AND TESTED 
24 -HOUR SERVICE PRICES INCLUDE VAT 
1115 .25 AZ3]. .39 ECC83 .21 EL41 45 PCF801 27 PY800 .30 
195 .23 DAF91 .23 ECC85 .30 E1.84 20 PCF802 88 PY801 30 
1T4 .18 DAF96 .35 ECH35 46 EM80 35 PCF805 55 U25 88 
394 22 DF91 18 ECH42 .55 EM81 .35 PCL82 28 U26 62 
3V4 48 DF96 85 ECH81 21 EM84 80 PCL83 53 U191 .54 
6/30L2 -48 DK91 B5. ECL80 27 EY86 27 PCL84 .81 U251 80 
6BW7 .48 DK92 .47 ECM./ .27 EZ80 .19 PCL85 .88 UABC80 28 
6F23 .84 DK96 .48 ECL83 .48 EZ81 .01 PCL86 .35 UBC41 .40 
61125 .49 DL92 .22 ECL86 32 KT61 .63 PFL200 45 UBF89 28 
797 £1.75 DL94 .48 EF39 .43 KT66 .75 PL36 .45 UCC85 .81 
12AU7 .17 DL96 88 EF41. .54 N78 £1.00 PL81 .41 UCH42 .54 
25L6GT 18 DY86 21 EF80 22 PC86 42 PL82 29 UC1181 28 
30C15 58 DY87 21 EF85 .26 PC88 .42 PL83 81 UCL82 30 
30017 .78 DY802 .28 EF86 .27 PC97 34 PL84 28 UCL83 48 
30C18 .55 EABC80 28 EF89 21 PC900 .28 PL500 .56 UF41 47 
30F5 80 EBC33 .41 EF91 .15 PCC84 .27 PL504 58 UF89 24 
30FL1 .59 EBC41 .42 EF92 25 PCC89 40 PY32 47 UL41 52 
30FLI4 83 EBF89 24 EF183 25 PCC189 48 PY33 47 UL84 27 
30P19 53 ECC81 15 EF184 27 PCF80 25 PY81 23 UY41 81 
30PL1 54 ECC82 17 EL33 63 PCF86 44 PY82 28 UY85 22 
Post/Packing on 1 valve 7p, plus 3p per va ve on each extra valve. Any 

parcel Insured against damage in transit 3p extra. Office address, no tallers. 

GERALD BERNARD 83 Osbaldeston Ropd, 
Stoke Newington, London N.16 

BAKER 12" MAJOR £9.90 
30 -14500 cps. Double cone woofer and 
tweeter loudspeaker. Baker ceramic magnet 
assembly flux density 145000 gauss. 
BASS RESONANCE 40 cps 20 watt RMS. 

MAJOR MODULE KIT £1250 
30 -17000 cps. Woofer. Tweeter, crossover 
and baffle as illustrated. Size 19 x 13 in. 
Note: when ordering state 3 or 8 or 15 ohms. 

BAKER LOUDSPEAKERS 100% BRITISH MADE 
Regent 12" 15W E880I Superb 12 "20W E16.50I ALL PRICES Major 12" 20W £9.90 Group 2512 "25W £8.80 INCLUDE VAT Deluxe 12" 15W ill Group 3512" 35W £9.90 

BAKER LOUDSPEAKER CO. Bensham Manor Passage, 
Thornton Heath, Surrey. Tel. 01-684 1665 

Loudspeakers Catalogue and Enclosure plan Sp 
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INTERNET 
ALL OFFERS APPLY TO UK ONLY 

WHILST STOCKS LAST 

Cassette Tape Recorder AC 240V. 

Works on 6V battery 4 x ? U11. Piano 

keys. Sliding. V/C Earphone. Rem. Mic. 

Built in Condenser Type Microphone. 

£9.18 + 92 VAT. Price £10.10, P. & P. 

included. 

Microphone opt. £2.00 -s VAT. 

Cassette Tape opt. 35p - VAT. 

Car Radio No. S101. 12V. Neg. and Pos. 

polarity, Fixing Bracket. 4" Speaker. 

£6.20 4 62p VAT. Price £6.82. 

Radio MW /LW No. d70. MW /LW. Battery 

only, LX12 U12. Pen Light. 

£4.204- 42p VAT. Price £4.72, P. and P. 

included. 

INTERNET RADIO (PRODUCTS) LTD. 
100 -102 BECKENHAM ROAD, BECKENHAM, KENT, BR3 4RH 

NAME 

ADDRESS 
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PRICES INCLUSIVE OF VAT 
Until now, richly satisfying sound has always cost a richly satisfying price. But not 
any more! For an almost unbelievable £1795, you can have Stereo 21 -audio for the 

connoisseur! Whatever your taste in music, you can hear it on STEREO 21 

the way its composers heard it in their dreams! Beethoven or 
Mahler . Ellington or Jellyroll Morton ... Das Nibelung 

or Jesus Christ Superstar ... Carols from King's 
College Chapel or the return of a Beatle .. . 

everything from a prettily fluting baroque 
organ to the newest pop group at full 

throttle- STEREO 21 does them 
all justice! 

And have you ever seen a handsomer 
audio installation? Compact enough 

to go in a university student's bedroom - 
study, elegant enough for the suavest 

penthouse pad in Town, STEREO 21 
offers you all the pride of possession as 

well as a thrilling musical experience! 
Top -quality amplifier, BSR turntable, match- 

ing speakers. Deck and speaker cabinets you 
simply wrap round and glue to build. Screw 

in the amplifier and connect up (all push 
fit no soldering whatsoever), so simple 
literally anyone can do it. Except for glue 

and panel pins all parts supplied in- 
cluding full instructions -all for £17.95 

(plus the cost of post and packing if 
you buy by mail), and -to round 

it all off -a money refund if not 
satisfied if your pleasure in 

STEREO 21 is not complete! 
Just think -in only a few days 

you could be giving your ears 
the treat of a lifetime -AND 

introducing your envious friends 
to STEREO 21 

You'll hardly 
be able to 

believe your 
ears! 

Can you really get 
sound quality like 
this FOR LESS 
THAN f18? 
YES, YOU CAN! 
WITH THE NEW 

Personal shoppers and mail order price 

07-95 plus fl50p-{-p. 
Diamond stylii, if required, fI 37 extra 
Just write your order giving your credit card camber. DO NOT SEND YOUR C RD. 

R 
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Buy it 
on 

BARCLAYCARD 
Extended Credit 

PHONE YOUR ORDER 

RADIO AND TV COMPONENTS (ACTON) LTD 21C HIGH STREET 

ACTON, LONDON W3 6NG 323 EDGWARE ROAD, LONDON W2. 

Mail orders to Acton. Terms C.W.O. All enquires Stamped Addressed Envelope 

Goods not despatched outside U.K. 
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R C V VISCOUNT III 
a boost in the output, 

VISCOUNT III now gives you an imposing 20 watts per channel -and the price quoted is 

actually INCLUSIVE OF VAT! 
The money's important, of course, but not nearly so important as value for money! And that's 
something you get in abundance with VISCOUNT Ill. We design it ... we make it ... we sell 
it direct to you -passing on all the economies that come from cutting out middle -men! That's 
the only way you can get so much quality for so little money! 
The unique VISCOUNT III amplifier, plus the Garrard SP25 Mk Ill deck, plus the magnificent 
Duo Type Ill matched speakers (or Duo Type II for a small room) give you an audio installation 
that will prove unbeatable for listening pleasure! And the teak finish will harmonise and en- 
hance virtually any style of interior decor! On the brushed aluminium front panel of the ampli- 
fier you'll find all the facilities you need -volume, bass, treble and balance controls, plus 

switches for mono /stereo, on /off function and bass and treble filters. Plus headphone socket 
on the back. 
The heart -stopping timbre of Tom Jones at his most virile ... the last lingering harmonics of a 

solo performance by Heifetz or Menuhin... , the pathos and the panache of Liza Minelli .. the 
majestic sonorities of the brass band and the elfin subtleties of the virtuoso clavichordist - 
hear every nuance with a fidelity that you have never experienced before! 
Come and hear VISCOUNT Ill! If it's inconvenient to travel, buy by post in the confidence 
that you won't be disappointed (and with a 24 -carat Money -Back Guarantee to give you extra 
reassurance). Don't settle for second -best! 
SPEAKERS: Duo Type II Size approx. 17ín r- 10fin , 6-fin. Drive unit 13in 8in with 
parasitic tweeter. Max. power 10 watts 8 ohms. Simulated Teak cabinet. £14.00 a pair + £20 
p. & p. Duo Type III Size approx. 2344in x 1144in x 94 in. Drive unit approx 134in 8fin 
with HF speaker. Max. power 20 watts, 8 ohms. Freq. range 20Hz to 20kHz. Teak veneer 
cabinet. £3200 a pair 4- L3.30 p. & p. 

PRICES :SYSTEM I 

Viscount Ill R102 
amplifier f24-20-1-. LI p& p 

2DuoTypellspeakers £1400.. £2.20 p &p 
Garrard SP25 Mk III 

with MAG. cartridge 
/plinth & cover £18.00 i- L1 75 p & p 

total f56.20 
Available complete £49.00 ` £3.50 

for only p & 

PRICES :SYSTEM 2 
Viscount R102 

amplifier £24 -20 LI p& p 

2 Duo Type Ill speakers £3200 - £3.30 p & p 

Garrard SP25 Mk Ill with 
MAG cartridge 
plinth & cover £18.00 L1 75p &p 

total £7420 

Available complete £65.00 J- 
f4 

for p& 

THE TOURIST PUSH- 
BUTTON CAR RADIO 
KIT £6.60 The Tourist PB is 

suitable for 12 volt 
working on both negative and 
positive earth vehicles. It covers 
the full medium and long wave 
bands. It is permeability tuned and 
sturdily constructed. Output is a full 2.5 
watts into an 8 ohms speaker. But the Tourist 
PB will operate into any loud- speaker from 8 to 15 ohms. 
Apart from the output stage, which is an integrated circuit, the only other 
electronic components that need soldering are some capacitors, resistors, 
etc. The kit includes a pre -built RF tuner unit, and fully modulised IF 

stages which are pre -aligned before despatch. As well as electronic com- 
ponents this kit also contains 2 diamond -spun aluminium knobs, elegant 
matching front panel, dial, washers, screws and wire. 
The Tourist PB can be mounted in any standard size dash panel and it has an 
illuminated tuning scale. Chassis size is: 7in wide, 2ìn high and 4,in deep. 
Circuit diagram and comprehensive instructions 55p free with parts. 
Fully retractable and lockable car aerial £1.37 post paid. 

STILL ONLY £49 COMPLETE 

CAR RADIO KIT £6.60 f and p. 55p. Speaker with baffle and fixing 
strips L165, = 23p p. & p. post free if 

bought with the kit. Send stamped addressed envelope for leaflet. 
If you can solder on printed circuit board, you can build this push- button 
car radio kit. It's simple -just follow the step -by -step instructions. 

PE TAPE LINK CONSTRUCTORS 
Suitable 3 speed tape deck, less 
heads. Caters up to 5f ins. spools. 
240V AC mains. Unused but store 
soiled hence no warranty. 

P. &P. £4.00 

RELIANT Mk IV 
*5 Electrically Mixed inputs. 
*3 Individual Mixing controls. 
*Separate bass and treble 
controls common to all 5 

inputs. *Mixer employing F.E.T. 
(Field Effect Transistors). *Solid 

State Circuitry. *Attractive Styling. 
INPUTS I. Crystal Mic or Guitar 9mV. 2. Moving coil 

Mic. or Guitar 8mV. Inputs 3, 4.& 5 are suitable for a wide 
range of medium output equipment (Gram, Tuner, Monitor, Organ, etc.) 
All 250mV sensitivity. Output 20 watts into B 52, £13'50 P' & p. 60p 
(suitable for 15 -$7,.) Size approx. 12, x 6 x 3f ins. 

UNISOUND MODULES 
ONLY £7.64 + 55p. p & p 
For the man who wants to design his 
own stereo -here's your chance to 
start, with Unisound- pre -amp, power 
amplifier and control panel. No solder- 
ing -just simply screw together. 4 
watts per channel into 8 ohms. Inputs: 
120mV (for ceramic cartridge). The 
heart of Unisound is high efficiency 
I.C. monolithic power chips which 
ensure very low distortion over the 
audio spectrum. 

IN -CAR ENTERTAINMENT 
AT HOME 
With this elegant stereo 8 track add on unit, 
audio enthusiasts now have the opportunity 
to extend their systems to include the play- 
ing of 8 track cartridges. Simply select your 
channel, by push button, four digital lamps 
indicate channel selected. The Viscount Ill, the 

fabulous Stereo 21 and the Unisound Modules £9.110 
-T- will accept this unit, simply connect up. 80p. p. & p. 

SEE OPPOSITE PAGE FOR ADDRESS DETAILS 
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ISSUE No.800 
THIS issue of Practical Wire less is the 800th, in 

which we take off our hats to our predecessors 
going back to 1932. In those days Practical Wireless 
was a weekly and cost three old pence, and they 
certainly crammed in a great deal of material that 
was the slightest bit related to wireless in almost 
every sense. We recommend a look at our Going 
Back feature this month. What an eye- opener! 

Today 41 years later things are very different, with 
changes in technology and a totally different attitude 
in the politics involved with entertainment electronics. 

Readers will probably have noticed this from the 
international flavour of last month's issue, in which 
we showed that the whole of the entertainments 
electronics scene is not, of course, as parochial as 
it was in the 30's. Commercial competition rages 
furiously now in what we call the rat -race. To keep 
up with it, today's magazines have to employ human 
dynamos, always looking for new or different ways 
of encouraging readers to exploit new technology 
and ideas. 

Here you are, chief! All 800 issues packed into one integrated cir- 
cuit. Just arrived on the 8 o'c lock carrier pigeon from "Ireland ". 

DO -IT- YOURSELF QUAD 
In this issue we present a do- it- yourself "first ". 

In quadraphonic sound there has been much argu- 
ment which no doubt you will have heard about. 
We became fed up with waiting for someone to 
decide on a standard or universal system. So did the . 
various manufacturers. We confidently predict that 
the Audio Fair in October will show a very wide 
variety of equipment that will attempt to satisfy the 
growing interest in quad. 

But to the best of our knowledge this is the first 
time that a compatible four -system quad design 
with description and full constructional details has 
been published in a radio and electronics do -it- 
yourself magazine. A decoder for CD -4 can also be 
used with this unit. 

In addition to enhancing ambience in reproducing 
recorded music, quad opens up a whole new form 
of aural effect that adds an indescribable sensation 
to recorded pop music of any kind. The listener can 
get a feeling of complete relaxation in the midst of 
his music, no matter how off -beat it might be. 

There are several ways of getting quad sound and 
we have exploited all of them. So with Project Q4 
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you can choose to play stereo records or tapes 
through the different quad decoding processes; you 
can also play any currently available quad record 
through either the decoding process intended for it 
or through one of the other decoding channels for 
some different effects. 

We have not used valuable magazine space on 
describing amplifiers and other equipment specially 
for this decoder, because we believe that most 
constructors will want to choose their own, whether 
they are commercial products or home -made. Most 
constructors will already have a stereo amplifier 
system of some kind so it is a simple matter to add 
to this our Q4 Decoder and another identical stereo 
amplifier and speakers. If you are starting with no 
equipment you still have the choice. It need not be 
expensive. 

With this set -up, you can start quad straight away 
with stereo records or tapes, best played through 
the RM, SQ or QS channels. Even with this, the results 
will be quite staggering, and we hope you will then 
be encouraged to invest in quad records and tapes 
as and when available for the SQ, QS and discrete 
four -channel systems. 

EXPERI MENTING 
Also in this issue we start constructors on the 

trail of phase locked loop circuits. The ideas and 
theory behind phase locked loops are far from new; 
we think that many readers will have read enough 
theory about this subject already. We have therefore 
cut the theory down to manageable proportions so 
that constructors can get started on making up some 
interesting projects. 

This month we start off with a.m. and f.m. de- 
modulators and next month we exploit phase locked 
loop i.c.s for metal detection. Further articles showing 

e published in future issues of their versatility will b 
Practical Wireless. 

At a time when sc 
mencing new course: 
a new series of sel 
how to learn while y 
shop" explains the 
projects. You don't 
you can re -use the ci 

and colleges will be corn - 
and sessions, we are providing 

f- contained articles describing 
ou build. "Experimental Work - 
theory with working practical 

I ave to use soldering irons so 
omponents again. 

vve nope you will all find Issue No. 800 interesting 
to read and worthy to keep. As a bonus, we have 
included the first pair of PW Data -cards. Look out 
for more in this series in the next two issues. 

M. A. COLWELL - Editor 

The November issue, on sale 5th October, 
will include for all readers, and specially 
visitors to the London Audio Fair, an extra 
8 -page supplement "Dictionary of Audio 
Terms" to help you understand the Ian- 

= guage; the "P.W. Ferret" our new metal 
detector design using a phase locked loop 
i.c.; the second pair of P.W. Datacards 
dealing with DIN plugs and decibels. 
Further details on page 531. 
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NEWS... 
Computerised security network 

Aminicomputer- controlled security network has been put into 
operation by a major bank in Pittsburgh, Pennsylvania, to watch 
windows, doors and bank vaults, and to call the police if the 

bank is robbed. One bandit was recently arrested less than two minutes 
after police headquarters received a teletype alert printed out on the 
command of a Computer Automation Alpha 16 minicomputer incor- 
porated in the bank's new Diebold DGM -320 Security System. 

This police alarm was an automatic function of the system, which 
continuously monitors security sensitive areas in the bank's head- 
quarters and 22 area branch offices, through electronic sensors plugged 
into a private data communi- 
cations network, as well as a 
CCTV system. 

All conditions concerning sec- 
urity contact points are pro- 
grammed into the minicomputer's 
8K 16 -bit core memory. The 
computer knows, for example, 
when a given area is secured or 
open for entry, and reacts instan- 
taneously to every deviation from 
norm, implementing a series of 
prescribed activities designed to 
meet the potential `emergency'. 
In routine operations, the mini- 
computer initiates a survey of all 
security points every 100 milli- 
seconds, and instantly produces 
a legible teletype status report on 
every checkpoint. 

The information- generating de- 
vices installed in security areas 
cover a broad spectrum of 
sensors and switches, noting such 
activities as the opening and 
closing of doors, windows and 
vaults. Also included are heat and 
smoke detectors, ultrasonic and 
infrared sensors. The system 
activates alarm devices to alert 
security personnel and /or the 
police when the vaults are 
entered illegally, when the bank 
or any of its branches are 
robbed, or when someone tam- 
pers with any of the multitude 
of security devices. The security 
system's minicomputer auto- 
matically determines whether a 
circuit has been cut, shorted or 
plugged into an. external PSU. 

When the DGM -320 system 
detects an emergency condition, 
it tells security personnel ex- 
actly what steps are to be taken 
to handle the situation by pro- 
jecting a 35mm slide on a screen 
mounted in the system console; 
in addition, a teletype report is 
printed out and any required 
audio alarm is sounded. 

Price slashed 
GENERAL Instrument Micro- 

electronics have slashed 
the small quantity prices 

of their single chip calculator 
series and are now offering their 
C500 microcircuit for £13.70. 

This £18 reduction is such that . 
an individual engineer can now 
build a complete calculator, using 
extensive application notes sup- 
plied with the microcircuit, for 
well under the market price. 
Equally the new pricing struc- 
ture, resulting from the high 
volume of production now being 
achieved by the Glenrothes pro- 
duction unit, will make it ex- 
tremely attractive for users such 
as instrument manufacturers to 
utilise the chip in instrument 
design, thereby economically de- 
riving from one measurement a 
wide variety of parameters. 

Radio in the N.E. 
AT the time of going to press 

it was expected that inde- 
pendent radio for the 

Tyne /Wear area would be run 
by Metropolitan Broadcasting. 
The IBA announced that they 
are having more detailed dis- 
cussions with the company and 
would make a further announce- 
ment in September. 

Meanwhile the starting date 
for broadcasting independent 
radio in London and the South - 
East was still not available. 

Storage tube 

A NEW cathode ray tube 
from Mullard is designed 
for use with laboratory 

oscilloscopes which require a 
half -tone storage facility. Desig- 
nated L14- 110GH/55, it is a 
14 cm. rectangular tube with a 
storage time of at least 1.5 
minutes. The scan area is 90 x 
72 mm. (10 x 8 divisions of 
9 mm.). Correction coils supplied 
with the tube enable the raster 
to be aligned with the internal 
graticule. 

Welsh radio 
THE I.B.A., after full con- 

sideration of the two appli- 
cations for the Swansea 

radio franchise, proposes to offer 
the contract, subject to certain 
conditions and further detailed 
discussion, to Swansea Sound 
Limited (Chairman - Mr. John 
Allison). 

P.C.M. in the North 

T 
HE BBC has now completed 
a further stage in its p.c.m. 
sound distribution system, 

which will make it possible to 
start a full stereophonic service 
from the stations at Holme Moss 
(near Huddersfield) and Belmont 
(near Louth, Lincs). 

The use of the p.c.m. system 
means that the standard of 
technical quality will be appre- 
ciably higher than has been 
possible until now, and this 
improvement will apply to mono- 
phonic, as well as stereophonic 
reception. 

Test transmissions in stereo 
started from both stations on 
August 4, and they will be main- 
tained throughout programme 
hours as far as possible. But it 
may be necessary to revert to 
monophonic transmission on oc- 
casions, for essential engineering 
work. The date for the start of 
the full service will be announced 
later. 

G3UDN 
HE Mid -Warwickshire Ama- 
teur Radio & Electronics 
Society, G3UDN, inform us 

that they will resume full 
activities at their clubrooms on 
September 10th after their 
summer recess. 

Meetings will be held each 
Monday evening at 8.00 p.m. at 
28 Hamilton Terrace, Leamington 
Spa, and further information on 
club activities can be obtained 
from Alan Outhwaite, G8GDY, 7 

St. Ann's Close, Leamington Spa. 
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PHASE LOCKED LOOP TECHNIQUES 

W.S.POEL G8CYK 

T ' 
HE phase locked loop (PLL) technique is very 
little used by amateur radio and electronics en- 
thusiasts. Perhaps too many 

. 

people are 
daunted by the rather grandiose images conjured 
up by the title; which is a great pity, since the theory 
of operation is very straightforward. Thanks to the 
range of PLL integrated circuits, notably by Signetics 
and National, it is a very simple matter to put the 
theory into practice. 

FIRST PRINCIPLES 
As the name suggests, the basis of this system is 

a signal whose phase is the same as another signal, 
i.e. the reference source. At this point, a diagram 
will convey far more than a hundred words. There 
are two viewpoints when considering the reference 
signal:- 

Fig. la. The reference may be derived from a 
crystal controlled oscillator, and may then be 
divided a number of times, say 'n'. The PLL will 
then be caused to operate at this frequency: 
the crystal frequency, divided by `n'. 

Fig. lb. The reference may be the oscillator in the 
PLL itself, as in the case where the device is 
used as a demodulator. 

Re#erence -I_ J1 
Input 

Fig la, above, shows 'phase - 
locked' waveforms, square waves On being used for simplicity. Fig. 1b, 
right, illustrates 'non-coherent' Off 
waveforms. Shaded area shows 

period of 
non- coherence 1 LT 0111 

ELEMENTS IN THE LOOP 
The purpose of the phase comparator section, Fig. 

2, is to compare the two signals at its inputs and 
produce a `control' voltage at its output which is pro - 
portional to the frequency difference, or phase differ- 
ence, between the input signals. 

The low pass filter immediately after the phase 
detector control voltage output is to smooth out the 
high frequency components of the control voltage and 
so improve the stability of the voltage controlled 
oscillator. 
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Fig. 2a, top and centre, production of 'error' signal from phase 
comparator. 

Fig. 2b, bottom, change of output frequency by control voltage to VCO. 

The voltage controlled oscillator, see Fig. 2, can 
be any form of variable frequency oscillator whose 
output frequency is a function of a controlling volt- 
age. This can be a varicap tuned oscillator, but in 
the PLL IC described later, it is a voltage controlled 
multivibrator. The control voltage is derived from the 
error voltage from the phase detector. It should be 
noted that increasingly positive control will cause. the 
VCO to go higher in frequency, and vice versa. 

A practical loop system is shown in the block dia- 
gram of Fig. 3, using the Signetics NE561B IC. 

Author's prototype decoder for NBFM at 455kHz. The board, shown 
full size in Fig.9, includes a mechanical filter and matching transformer. 
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APPLICATIONS OF NE561B 
Apart from containing the essentials of the 

the NE561B contains much more beside and can 
used for tone decoders, telemetry decoding, 
reconstitution, tracking filters, FSK receivers, 
band detectors, AM and FM receivers. 

Before running through the list it is as well 
examine this excellent device in closer detail. As 
as the classical loop components, there are a 
of amplifiers, and a `multiplier', which will 
described when considering the action of the IC 
an. AM radio. 
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Fig. 4. Basic circuit using the NE5618 as an FM demodulator at 
10.7MHz. 

TABLE 1 

10.7MHz WBFA 

atectlon 
Threshold pV 

mod. 
,Amplitud; 

Distortion 
%THD 

Signai -ir Nois 
Noise 

Typ. Mas. 

Fig. 3. A phase- locked system 
using the NE561B IC. Connec- 
tions are given for the 16pin 
dual -in -line package, viewed from 

on top. 

102 103 104 105 105 107 106 
ILT 0191 Vco Frequency (Hz) 

Graph for determining the value of the timing capacitor connected 
between pins 2 and 3 on the IC. 

FM demodulation (includes FSK, telemetry), 
Fig. 4. The NE561B will demodulate FM to a mini- 
mum of 15MHz, and typically up to 30MHz. To take, 
as an example, a wide band FM demodulator for 
10.7MHz, the circuit is supplied with the correct 
timing capacitor for the VCO, as determined from 
the graph. For 10.7MHz a small trimmer of 0 -20pF is 
recommended. Signetics specify the results as shown 
in Table 1. 

One of the main advantages of the PLL FM de- 
modulator is the automatic frequency control facility. 
The PLL itself will track the input signal by a mini- 
mum of ±5% of the input frequency, in this case 
± 535kHz. A typical range of ± 20% is given, so be 
prepared for ± 2140kHz ! 

One proviso though; if the wanted signal happens 
to drift through a stronger signal, or merely happens 
to be very close to a stronger signal, the loop will 
then lock on to this other signal. A ceramic FM filter 
is therefore a necessity to keep out unwanted signals. 
The tracking range of the device itself can be 
restricted by reducing the signal level, since the 
range is largely a function of the signal amplitude. 
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The figures given here are for a 5mV signal; the 
threshold voltage is the input signal where lock just 
occurs. 

Since the VCO control voltage closely follows the 
deviation on the incoming signal, this can be used 
as the audio signal, Fig. 5. 

With the popularity of NBFM ( ±2.5kHz) on 
amateur bands, and not only on VHF, it is useful to 
realise that the NE561B will also work here. Con- 
sidering the deviation as a percentage of the signal 
frequency, the following figures are obtained:- 

75 
WBFM at 10.7 MHz = 75kHz %= x100 =0.7% 

10 700 

2-5 
NBFM at 455 kHz = 2.5kHz % = -- x 100 = 055% 
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Fig. 6. The NE561B can also be used to demodulate AM signals, as 
shown in this simple complete receiver. 
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Fig. 5. Block diagram of a complete FM 
receiver based on the NE5618 and its 
PLL facility, plus an audio IC output 

stage. 

So, if the value of the timing capacitor is chosen 
for an IF around 455kHz, then NBFM can be very 
satisfactorily demodulated without the need for any 
coils whatever. 

Figure 3 showed a fine tune control at pin 6 and 
by applying a small voltage via a preset the VCO 
can be tuned in this way. In order to determine the 
correct value, it is best to refer to the device data 
sheet before any experimental attempts are made. 
(Mistakes may be costly!) Similar comments apply 
when considering the tracking control range. 

The AFC loop in the IC can also be tapped to 
provide AFC to the front -end oscillator. By taking the 
output from pin 10, feeding it via 100kfl and a low 
pass filter to the AFC varicap, a vast tracking range 
can be attained, but it is subject to the limitations 
discussed earlier. 

AM demodulation, Fig. 6, is the distinguishing 
feature of the NE561B. No other IC in the range is 
capable of AM demodulation. The PLL can only 
detect FM, so some modification is necessary. It 
turns out to be a kind of ' quadrature' detector in 
reverse! By means of the external phase shift 
network the AM signal is shifted through 90 °. 

Although the values should change when tuning 
over the MW band there is sufficient tolerance to 
allow the band to be tuned from end to end. The 
minimum (typical) signal to maintain lock is only 
100µV so the device can be used straight away as 
a receiver, just attaching an aerial as shown. If 
strong signals predominate, then include a simple 
aerial tuning device to enhance. selectivity. Of 
course, when used as an IF strip, i.e., after an RF 
stage, mixer and filter, the NE561B does away with 
the need for IF coils and all the encumbrances 
of standard techniques, Fig. 7. 
Signal Reconstitution This is the last function of 
the NE561B that will be considered in detail although 
other members of the PLL family are more specifi- 
cally applicable. 

NE561 B 
IF system 

Optional 
(AFC loop) 

To audio 
stages 

Fig. 7. A more sophisticated circuit, for an 
AM superhet with standard IF of 455kHz. 
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With reconstitution, the idea is to salvage a badly 
distorted, noisy or generally damaged pulse. Fig. 8 

gives the idea in detail. The reconstituted pulses are 
taken from the VCO output and can be processed as 
required in standard digital circuitry. An interface 
to TTL is also shown which means that the loop 
can be locked to one of the standard frequency 
transmissions, notably Droitwich on 200 
divided down to provide very accuri 
markers. 
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Fig. B. NE5618 used for the reconstitution of 'damaged' signa /s. 
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CONSTRUCTION 
The author's layout of the pcb is shown in Fig. 9. 

The material used is fibre glass 'win, copper laminate 
since this does not suffer any of the problems ex- 
perienced with paxolin based board such as the 
peeling of the strips and general brittleness. The 

hed at home or purchased board can be either et 
ready made. 

IAMO0451 

Fig. 9. Full size layout of pcb for those that wish to make their own 
board. 
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the AM decoder board including 
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matching transformer Tt. 

The layout of components on 
the plain side of the board for 
the AM circuit shown above. . 
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Note that the track under pin 5 of the IC is not in 
any way connected with that pin. When mounting the 
IC remember to bend pin 5 inwards. If a socket is 
used, either bend or remove the pin 5 position. 

When the board is prepared solder the components 
on as shown in Fig. 10 or 11. Two layouts and circuits 
are shown for the NE561B, one for AM detection, and 
the other for FM. It is possible therefore to change 
the operation quite simply, by switching the input 
and output. The phase shift components need not be 
removed for FM operation. 

There is provision on the board layout for the 
incorporation of a mechanical filter from the MFH 
range by Toko. Bandwidths are available from 4 
to 7kHz, depending on application. If a too narrow 
filter is used for NBFM, the signal will be reduced 
so greatly on deviation peaks that the loop will lose 
lock and a noise burst will result, making the 
modulation sound very choppy. Probably the lowest 
value to choose is 7kHz. 

CHOOSING THE CONDITIONS 
The filter shown is specifically for 455kHz, so if 

operation is desired at this frequency, it will be 
seen from the graph that the value of the VCO 
timing capacitor is approximately 1000pF. The fine 
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frequency adjustment can be made on the preset 
potentiometer. 

For AM detection, the values of the phase shift 
network can be two 3.3k12 resistors with 100pF 
capacitors, though the formula for computing this 
value allows for an almost infinite combination of 
values. 

Operation at other frequencies can be calculated 
from the information given, the most probable use 
is perhaps the WBFM demodulator, at 10.7MHz. 
Followed by the coil -less PLL FM stereo demodulator, 
it is possible to produce a formidable array of tech- 
nology just for 'consumer' use. In this case the 
455kHz filter is obviously not required, a. 10.7 MHz 
IF transformer being included instead. 

TESTING AND ALIGNMENT 
Once the assembly is completed, check that the 

IC is in the right way round. This is an all too easy 
mistake to make. Clear the swarf from the copper 
tracks and make certain that there are no stray 
blobs of solder. 

Attach an audio amplifier stage and switch on, 
whilst monitoring the current. About 10mA is correct 
if all is well. There should be a quiet hiss from the 
speaker and if a finger is placed on the PLL input, 
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it is quite likely that you will pick up general 
SW /MW signals. 

Now, find some source of IF at 455 kHz, which can 
be a signal from the IF of a communications receiver 
or pocket portable, and tune in a station. As the 
PLL acquires lock a rushing sound will be heard, 
followed by a click as lock is attained. The 'no Jock' 
noise level will be quite high when operated in the 
NBFM mode and requires some form of inter - 
station muting if the gain is increased. 

* components list 

COMMON COMPONENTS 
C1 500pF disc ceramic 
C2 soopF disc ceramic 
CS 0.1I0F. min. :fell 
C4 0.01uF disc ceramic 
C5 1p.F 25VW electrolytic 
CF 1000pF (2 off) disc car. 
Cost 1000pF disc ceramic 

R1 1.8kí2 
R2 15kí) 
RF 5612 (2. off) 
VR1 5kí1 linear. 
miniature pre -set 

01102,:1Nß14. IC1, NE561B and holder 
F1, Mechanical filter (Toko *)(Ambit). Ti, Matching 
transformer ".(Toko YXE10857) (Ambit). Printed 
circuit board. 
Terminal pins (4). "'. see text. 

ADDITIONAL COMP ONENTS 
AM UNIT< 
C6 '100pF disc ceramic 
C7 IOOpF disc ceramic 
CO.. .100pF disc ceramic 
CO . 10000 disc ceramic 

'R3 ,3.3kí) 
R4 _ 3.3kP 

FM UNIT 
.C14 10000 disc ceramic 
G1Æ : 0011.iF disc.c.erami.c 
Cfri , 50 to 200pF (not critical) 
Its 
All resistors 5% t or 1W 

The pcb, ready: drilled and punched and suitable 
for either unit, is available from Ambit international, 
37 High Street, Brentwood, Essex, for 00p. A basic 
kit comprising pcb, .i.0 and holder, mechanical 
filter- and matching transformer can be supplied 
fer .£5. Prices include: VAT and pip. 

There is very little to do in the way of alignment, 
since the PLL aligns itself. All that needs to be done 
is to bring the PLL VCO as close to the operating 
frequency as possible, by means of the preset on the 
board. To do this, tune to a weak station and lower 
the input level slowly until lock is just lost. Now 
turn the preset until a heterodyne whistle is heard as 
the VCO sweeps through the carrier. Adjust for 
zero beat, whereupon the VCO frequency and IF 
frequency are the same. This means that the PLL 
has less range to track to capture the desired IF 
signal and that lock will be maintained on weaker 
carriers. 

It is very difficult to list all the possible applications 
of such a simple IF unit since if used in conjunction 
with the mechanical filter it forms a complete IF 
strip, requiring just the input from the mixer. The 
filter cores should be carefully adjusted for maximum 
output which will correspond to maximum noise 
when the loop is off Lock. 

TELEUPSIUN 

BASIC COLOUR FAULTS GUIDE., IN FULL .; 

COLOUR! 
This issue of Television..contain's a special centre 
supplement, which you can pull out and keép for 
reference, showing by means of off -screen colour 
photographs the basic colour faults that can- 

occur. The accompanying text explains the causes,' 
and the cures, of the faults. 

VARICAP TUNING SYSTEM 
Television's correspondent on long distance 
TV reception has re- equipped his receiving instal- 
lation with varicap tuners. These are housed, with 
the necessary power supplies and metering, in 

compact diecast boxes, with versions for UHF 
and VHF. Full details. are given of these units - . 

which have proved very successful in use. 

i110" COLOUR CHASSIS . 

This is an opportunity to get acquainted with the 
new techniques necessitated by the change to.110`: 
colour tubes. " Television has taken - a detailed 
look at the first 110° colour chassis to come from a:; 
UK setmaker, The Millard Phase it circuitry used 
is expected to be featured in other new- generation 
chassis now in the pipeline. 

SERVICING TV RECEIVERS. 
This feature details the common faults ex- 

perienced with the ITT /KB VC200 single -Standard; 
monochrome chassis: Among the " interesting 

of this chassis is the use of'.gritl modulation 
of the CRT. 
Also in this issue is a fault -finding guide covering 
the timebase circuits used in the Philips 11iTG158A 

series. 

RECEIVER DE- i3UGGINtr 
Part 3 in this series describes the ,effects on the 
picture of deficiencies in the characteristics ót the _: 

IF and video circuits and the safeguards to take to 
reduce these to a minimum.. 

PLUS ALL THE REGULAR :FEATURES, 

wow WM WOW 1112... wo............. 

TO 
(Name of Newsagent) 

Please reserve / deliver the OCTOBER issue of 
TELEVISION (20p), on sale SEPTEMBER 17 and 
continue every month until further notice 

NAME 

ADDRESS 

arm wow -., own wow rot row war - two -' moo - ors -...P 
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GOING BAWL, 
t 

s 50 40 30 20 

COLIN RICHES 
ARTHUR DOW 

SINCE the Practical Wireless century stepping 
stones take quite a while to come around 
perhaps we ought to take the opportunity in 

this issue No. 800 to look back at earlier marker 
points along the way.. We might not be here for 
No. 900! In case any reader is doing a quick bit 
of mental arithmetic, it is of interest to make the 
point that in the early days of PW it was a 
weekly magazine, so the 100's rolled round that 
much faster! 
Issue No. i Volume 1 of Practical Wireless was 
"dated September 24th, 1932, and went to 68 pages 
in a 1034 x 8in. format. Published weekly by George 
Newnes at a cover price of 3d it was edited by the 
redoubtable F. J. Camm assisted by H. J. Barton 
Chapple, Frank Preston, W. J. Delaney and W. B. 
Richardson on the Technical staff. Quoth the Editor 
"a well equipped laboratory staffed by enthusiastic 
experimenters closely associated with the home 
constructor movement will examine and test the 
latest components, the results of which will be 
reviewed in Practical Wireless." 

The new 200kW Radio Luxembourg transmitter 
started up on the long wave band "despite inter- 
national protests on the choice of 1275 metres." One 
writer affirmed "the variable -mu valve has come to 
stay and listeners who are troubled with swamping 
from a powerful local station should fit one if it 
is humanly possible." Anyone heard yet of a variable - 
mu transistor? Seems to be badly needed on many 
modern radios. 

An "Experimenter's Baseboard" was fabricated 
from wood strips to provide slots in which movable 
bolts could be used for fixing down individual 
components when mocking up a circuit. Items pub- 
lished on the "Radio Wrinkles from Readers" page 
were rewarded with half a guinea, provided that 
the idea was original. 

A review . appeared of a kit of parts for making 
what was to become a very famous receiver, the 
Lissen Skyscraper. With the three valves, loud- 
speaker and walnut cabinet you would have been 
set back £5.5.0. in those days! For the constructor 
starting from scratch there was the Dolphin Straight 
Three design while W. B. Richardson exploded some 
commonly accepted notions about wireless on the 
"Radio Fads and Fallacies" page. 

With this 'first issue of PW went a free blueprint 
for making the "Long Range Express Three" proudly 
described as "The Set of the Year ". This blueprint 
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was the start of a very successful series of blueprints 
for various wireless sets and auxiliary equipment 
that went on into the 60's. Even today requests for 
back numbers of these blueprints are not infrequent. 
No. 100 came up in Volume 4 and was for August 
18th, 1934, and still priced at 3d. A great splash was 
made on the cover and inside of the National Radio 
Exhibition held at Olympia at which PW had Stand 8. 
"How to get there" and stand location information 
was given as well as a review of the exhibits them- 
selves. 

Prominence was given in the issue to the first 
number of Practical Television, "on sale now" price 

., 

FIRST GREATLY ENLARGED RADIDLYMFsIA NUMBER! 
. " Sawy. mwat 

.a,,,VLtO.LOOtT ,CO. tin. 71. Ofl,- 011p LONOONy W7 D 1 

Believe it or not, we could not find a cover for No. 1 of PW, only a 

bound volume. So here is No. 100 instead. 
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BUILD, SEE AND LEARN 
step by step, we take you through all the fundamentals of 
electronics and show how easily the subject can be mastered. 
Write for the free brochure now which explains our system. 

electronics 

100k! reapy 
mastered 

a.. practical 
... visual 

... exciting ! 

no previous knowledge 
no unnecessary theory 

no "maths" 

RAPY 

1/ BUILD AN 
OSCILLOSCOPE 

You learn how to build 
an oscilloscope which 
remains your property. 
With it, you will become 
familiar with all the 
components used in 
electronics. 

2/ READ, DRAW 
AND UNDERSTAND 
CIRCUIT DIAGRAMS 

as used currently in the 
various fields of electronics. 

3/ CARRY OUT 
OVER 
40 EXPERIMENTS 
ON BASIC ELECTRONIC 
CIRCUITS & SEE HOW 
THEY WORK, including : 

valve experiments, transistor experiments 
amplifiers, oscillators, signal tracer, pho- 
to electric circuit, computer circuit, basic 
radio receiver, electronic switch, simple 
transmitter, a.c. experiments, d.c. experi- 
ments, simple counter, time delay circuit, 
servicing procedures. 

This new style course will enable anyone to 
really understand electronics by a modern, 
practical and visual method -no maths, and 
a minimum of theory-no previous knowledge 
required. It will also enable anyone to under- 
stand how to test, service and maintain all 
types of electronic equipment, radio and TV 
receivers, etc. 

itt 
POST 

NOW FREE I BROCHURE 
I 

or write if you prefer not to cut page 

To BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, 
P.O. Box 15,6, JERSEY. Please send your free brochure, without obligation, to: 

we do not employ representatives 

BLOCK CAPS 

PLEASE WL103 

NAME 

ADDRESS 

special free gift also to all our students 
5t5 
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G. F. MILWARD 369 Alum Rock Road, Birmingham B8 3DR. Tel. 021 -327 2339 

SPECIAL OFFER ! ! ! MULLARD ELECTROLYTIC CAPACITORS 
071 and 072 Series 

Working Capacitance Max. Ripple 
Type No. Voltage Vdc. µF Current at 50 °C Weight Price SMALL ELECTROLYTICS 

Ref. No. Capacity Voltage Price 
H8/2 2ß0 25v dp 
H8I2A 3.30 25v 4p 
H8/3 30 50v 4p 
H8 /3A 4µt 50v 4p 
H8 /4 4.70 25v 4p 
H8 /4A 50 64v 4p 
H8 /5 51.0 10v 4p 
H8 /5A 50 150v 4p 
H8 /6A 100 10v 4p 
11817 10µt 70v 4p 
H8/8 160 35v 4p 
H8 /8A sew 16e 4p 
118/9 200 6v 2p 
H8/9A 200 70e 4p 
H8 /10 220 50v 4p 
H8/10A 22µ1 100v 4p 
H8/11 250 12e 4p 
H8/11A 240 275v 4p 
H8/12 32µf 15v dp 
H8 /12A 30µt 10v 4p 
H8 /13A . 32µf 50v 4p 
H8/14 40µt 25v 5p 
H8 /14A 4Oµ1 16v 40 
H8/15 47µf 50e 4p. 
H8/15A ' 40µf 35v 40 
H7/1 50µ1 6v 30 
H7 /1 A 50/<f 10v 4p 
H7/2 501,1 50v 49 
H7 /2A 640 2.5v 2p 
H7 /3A 640 25v 4p 
H7/4 640 15v 4p 

Ref. No. Capacity Voltage Price 
H7/4A 64µf 35v 5p 
H7/5 800 16v 4p 
H7)6 1O00 25v 5p 
H7 /6A 1000 15e 4p 
H7 /7 1000 25v 4p 
H7 /8 1250 16v Sp 
H7 /8A 1000 35v 6p 
H719 1000 63v 6p 
H7 /9A 125µf 4v 4P 
H7/10 1251,1 25v Sp 
H7 /10A 1600 2.5v 3P 
H7/11 1600 25v 6p 

- .H7 /11A 15O0 16v Sp 
H7/13A 200uf 25v Op 
H7/14 2200 50v 10p 
H7/14A 2200 16v 6p 
H7/15 2200 25v 5p 
H7 /15A 2200 35v lOp 
H6 /1A 2500 4v 3p 
H6 /3A 3200 2.5e 3p 
H6 /4 320µt 10v 4p 
H6 /4A 330µi 16v Sp 
H6/5 330uí 25v 10p 
H6 /5A 33Oµ1 35. 15p 
H6/7 400µf 15v Sp 
H6 /8 47Oµ1 25v 10p 
H6 /8A 4700 35v 20p 
H6 /9A 4000 40v 20p 
H6/10 7500 12v Sp 
H6 /13A 10000 25v 16p 
H5 /2A 22000 16v I5p 

071 15332 16 3300 25amps 1oz 15p 
071 15472 16 4700 3.9 amps 1oz 17p 
071 15682 16 6800 5.8 amps 1+oz 22p 
071 15103 16 10000 7.9 amps 2+oz 27p 
072 15752 16 7500 + 7500 10.5 amps 3oz 37p 
072 15113 16 11000 + 11000 13. 8 amps 4+oz 49p 
07116222 25 2200 2.2 amps loz 15p 
07216502 25 5000 + 5000 9.6 amps 3'oz 37p 
072 16752 25 7500 + 7500 12.6 amps 47oz 49p 
07217342 40 3400 + 3400 9.1 amps 3f oz 37p 
072 17502 40 5000 + 5000 12. 0 amps 4+oz 49p 
071 18681 63 680 2.1 amps lop 15p 
072 18172 63 1650 + 1650 7.8 amps 3oz 37p 

106 and 107 Series 
106 15103 16 10000 7 amps 2+oz 850 
106 16223 25 22000 17 amps 100z Et 12 
106 17103 40 10000 12 amps 74-oz 94p 
106 18153 63 15000 28 amps 18oz E1.79 
107 10222 100 2200 10 amps 5+oz 74p 

Type No Voltage Capacitance nce Weight Price 
102 15163 16 16000 804 20p 

5 6oz 30P 1 20 39000 1 102 1 63 
102 16802 25 6000 1 6z 25p 

40 5600 5oz 25p 102 
104 

17562 
40 25600 50zz 209 

A further 10% discount on lots of 100 of any one type. 

Please calculate the weight of your order and include appropriate postage. 

Not over Ordinary Parcels 1 Not over Ordinary Parcels 
1¢Ib 18p 1 1016 37p 
21h 21p I 141b 47p 

616 . 
29p jA22;b 67p ALL GOODS PLUS 10% V.A.T. / j. CAPACITORS 

RESISTORS 

15P , PACK No. 1 

SQ. NS AODD PIECES" 

POSTAGE I5p 1 
PACK No.3 

i TRANSISTORS 
ETC. 

EDUSED 

/' 

POSTAGE 15p i PACK No. 

+. 
DIODES. TRANSISTORS. 

RESISTORS RS. i & CAPACITORS 
5 POSTAGE 25p I PACK No. 7 

£ U CAPACITORSS 
100 POLYSTYRENE 
CAPACITORS ... 

POSTAGE I5p I PACK No. 2 

100 CERAMIC i CAPACITORS 
50 MULLARD 
CAPACITORS 

POSTAGE I5p 

POLYESTER 

1 TRANSISTORISED 

1 1S TRANSISTORISED 
SIGNAL INJECTOR KIT 

(AO SOPRTE 
CAPACITORS 

POSTAGE I5p i PACK No. 8 
', PACK No.4 POSTAGE 150 i PACK No.6 

TO SPARK YOUR 
IMAGINATION ! 

the 

Electronic 
Ignition Kit 

only 
£9.35 

Kit comprises EVERYTHING: 

Case, cables. coil connectors. 

Silicon grease, 

8 page instruction leaflet. 

Fascinating to build. Fantastic improvement to your car's 
performance. Complete Capacitive Discharge ignition system, 
fully proven, components fully guaranteed. Printed circuit 
design. All metalwork drilled ready. Fitted to car in 15 

minutes when built. 

Sustained peak performance. e Up to 20% fuel saving. 

Instant all- weather starting. Faster acceleration, higher 

top speed. Suitable for all engines up to 8 cyls. Longer 

spark plug life. Longer battery life. Contact breaker 

burn eliminated. Purer exhaust gas emission. 

A new development from the manufacturers of Gunton ignition. Price: £9.35 ipc. 

V.A.T. and postage. (12 volt only. State Pos. or Neg. earth). Ready built unit also 

available £11.55 inc. V.A.T. and postage. GUARANTEED 5 YEARS. 

ORDER NOW -sand P.O. /Cheque direct to: 
ELECTRONICS DESIGN ASSOCIATES, DEPT PWIO, 

82 Bath St., Walsall WS1 3D_. Phone: 33652 

PLUGS & LEADS 
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Plugs 
Pack 107 5 pin Din 22p 
Pack 108 3 pin Din 20p 
Pack 135+ "jack 27p 
Pack 130 =' jack Stereo 50p 
Pack 103 Loudspeaker Plug I7p 
Pack 100 Phono Plug 7p 
Pack 230 3 pin Socket 25p 
Pack 236 5 pin Socket 33p 
Pack 234 Loudspeaker 

Socket 33p 
Ready -made Leads 
3 pin to 3 pin Din 70p 
3 pin to open end 55p 
5 pin to 5 pin Din 90p 
5 pin to open end 70p 
5 pin to 4 phono plugs £I.00 
Speaker lead Din to spade 

12ft 40p 
Extension lead Din plug to 

socket 12ft. 70p 
All leads approx. 6ft. in length 

DIAMOND STYLI 
8TA; 9TA; 9TAHC; GP9I; 
ST4; ST9; EV26; GCB.AII at 80p 
each. 
Double Diamond £1.25 
Diamond suitable for Orbit 
NM22; G800; M3D £2.25 each 

CARTRIDGES 
Goldring 0800 E6.00 
Orbit NM22 £4.00 
Shure 75/6 £6.00 
Sonotone 9TAHC (Dia) E2.00 
Sonotone 8T4A (Dia) El .50 
Bonnette 105 (Dia) E1 25 SPEAKERS 
All prices include VAT and E.M.I. 350 Kit Rollins £8.20 
postage E.M.I. 450 Kit 8ohms 64.50 

RECORD CARE 
Cecil Watts Dust Bug LI.20 
Parastatic Disc Preener 45p 
Antistatic Fluid 20p 
Dust Bug Spares (Brush & 

Roller) 15p 

CASSETTE TAPES 
Audio -Magnetic C60 
Qty 3 6 10 20 
Price fl 00 E1.90 £3.20 f6-30 
Cassette Caddy El. 20 
Cassette Head Cleaner 35p 

ZONAL ILFORD TAPE 
5" Standard 600ft 25p 
5e" Standard 900ft 50p 
7" (Plain boxed) 1200ft 60p 
7" (Westminster Boxed) 

1800ft £1.25 
7" Reel of Leader Tape (Blue 

or green) 75p 

HEADPHONES 
Sennheisser HD414 
AKG K50 
Beyer DT48S 

E10.60 
£6.50 

£35.00 

MICROPHONES 
AKG D109 £11.50 
AKG D202E1 E39.50 
AKG D190C £17.00 
AKG D190E 118.20 
AKG D224 E50.00 
Sennheisser MD211N £45.00 
Sennheisser MD4I3N E27.00 
Sennheisser MD42IN £300 
Audio RMS7F Radio Mike 

£210.00 

J. J. Francis (Wood Green) Ltd 
MANWOOD HOUSE, MATCHING GREEN, HARLOW, 
ESSEX CMI7 ORS Telephone; Matching 476 
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6d, while in the parent paper W. J. Delaney sug- 
gested that the Friday morning experimental 
TV transmissions from the BBC on 261 metres (yes, 
on the medium waves!) could very well be viewed 
out in the country . . . "the equipment can easily 
be accommodated in a car, together with the bat- 
teries ... the set can be one of the portable disc 
types! A wireless receiver was also carried to get 
the sound channel. A photograph showed two 
enthusiasts taking up the suggestion. 

A survey of developments in valves noted the 
QPP (quiescent push -pull) double pentode battery 
valve having very low standing current, the produc- 
tion of much smaller valves without sacrificing 
reliability and changes to the shape of the valve 
envelope to enable it to more rigidly support the 
electrode assembly. 

The constructors among the readership enjoyed 
themselves with the "Armada Mains Three ", a low 
priced efficient radiogram design or the "Summit" 
three valve battery receiver which incorporated the 
WB "Stentorian" loudspeaker which was to become 
extremely popular probably because of the built -in 
tapping switch and transformer enabling the speaker 
to be very quickly matched to any output valve. In 
an accompanying competition the magazine offered 
fifty of the speakers to readers who could place a 
list of the speaker's virtues in the right order. 

No. 200 for July 18th, 1936, now had gained a 
resplendent title! Practical and Amateur Wireless 
and Practical Television, no less. Obviously there had 
been some takeovers in the interim! but it was 
still a weekly and still 3d. Inflation, evidently, was 
not an "in" word at that time. 

ALL TONE CONTROLS ..< 

Ta(g'a.? 
fvläslCy F.J.CAMM 

Ft GEORGE 
NEWNES 
?"últcr(tiwr 

OEM PRACTICA TELEVISION 

I"HOME PORTR 
iiiF TA 

(b 
318 a 

Iy 
M 

ITUR with the MINIATURE CAMERA" 

Suet 
out 

By 1936 No. 200 of PW had absorbed both Amateur Wireless and 
Practical Television. 

EXPERIMENTAL S.W. PORTABLE-- 

GEORGE 
ItJEWNES 

IFS 

hreammumot 

After six years of publication PW still retained a cover price of 3d. 
as shown here with No. 300. 

The cover and main article spread themselves on 
the subject of the "Midge" portable receiver with 
an internal frame aerial, the forerunner of the 
modern ferrite rod aerial. "Facts and Figures" dealt 
with . components tested in the magazine's new 
laboratory and reported on the Avo capacity meter 
and Collaro automatic record changer. 

For listeners to the short wave bands Frank 
Preston described various desirable. refinements that 
could be made to a short wave receiver with a view 
to obtaining smoother reaction, a highly prized 
objective. The repairman could glean a lot of useful 
tips from "Speedy Repairs" which showed how 
many receiver breakdowns could be diagnosed and 
fixed "in less than five minutes!" The modern dealer 
would give an awful lot to have that capability 
available today! 

Practical Television was allowed a whole page to 
itself leading off with chat on television studio 
scenery followed by a report from the USA on a 
new invention that obviated the need for separate 
receivers for sound and vision frequencies. It was 
thought that two sets would still be needed for the 
BBC's TV service, yet to come, accommodating them 
in the same cabinet. 

A Chicago receiver manufacturer managed to 
produce a set with forty valves. Wireless but not 
valveless . . probably also had a valve factory just 
round the corner! 

No. 300, still going strong on June 18th, 1938, at 3d 
a week featured a 212 -watt battery amplifier on the 
cover and centrespread. The Class B stage consumed 
little current without any signal but it must have 
been a fair load on peaks for the 135 volt high 
tension battery! 
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No. 400 issue of May 18th, 1940, continued the old 
price of 3d but by June had gone up to 4d and 
upward again to 6d by the issue for September, 
reflecting the new wartime conditions. A "Dig for 
Victory" photograph showed allotment enthusiasts 
digging furiously to music from an Ekco portable 
radio. 

The equipment review covered the GEC portable 
set which used a single battery supplying the 1.5 
volts for the filaments and 90 volts HT for the 
anodes of the valves. The price for the receiver was 
just £8.18.6. 

o A very interesting column which had, in fact, 
been going for some time was the "Replies in Brief" 
feature. In this a few lines only were devoted to 
replying to any reader whose query did not justify 
more detailed treatment or was not considered to 
be of general interest. Provided one was not in a 
great hurry for a reply, this system probably served 
its purpose. 

The British Long Distance Listeners' Club had a 
page to itself for letters from its members describing 
their activities and experimental work. An interesting 
article described "pull -in" tuning circuits, or AFC 
as we would call it today, but these were for use on 
the medium wave band. W. A. Flint dealt with the 
construction of his Diversity Receiver. Being dissatis- 
fied with the Home Service on both 391 and 449 
metres and the "blasting and distortion" introduced 
by the AVC he had two separate straight receivers 
with the detectors feeding into a common audio 
stage. 

No. 500 was in a smaller format, 834 x 6in., and 
dated March 1948 having become a monthly publica- 
tion at a price of 9d. F. J. Camm was still in the 
chair and in his Editorial pointed out that while 
other commodities and services had increased in 
price by 100 per cent the licence fee was the last 
to be increased, from lOs to a -£1 plus £1 for the 
TV licence. In view of rumours of further rises in 
the fee FJC wondered "if the time was ripe for 
the BBC to drop its outmoded belief that publicity 
is an unclean thing and to remove its ban on 
commercial broadcasting in this country ". Readers 
will not be slow to note that the BBC policy remains 
the same in 1973 but commercials will take the air 
in the autumn on VHF and MW and so cream off 
the profits which could so well go towards reducing 
the already astronomic TV licence fee collected for 
the BBC. 

C. L. Orsborne wrote on modifying the wartime 
Utility Receiver for reception of the Light pro- 
gramme on the long waves since some parts of 
the country experienced difficulty with the 261 metre 
signals after dark. Edwin N. Bradley described a 
test pattern generator for the TV service engineer. 
This produced a vertical bar pattern using a single 
valve, double triode 6SN7. Another article dealt with 
the design of test instruments with particular 
reference to multivibrators and sub -standard 
oscillators. 

On special application to the GPO radio amateurs 
could obtain permission to use the six metre band 
for a limited period. The band was very active at 
the time but only certain countries, mainly in 
the Americas, included it in the standard amateur 
licence. 

Readers were reminded that if a car had been 
laid up because of the petrol rationing they could 

For the summer months the magazine recommended 
its experimental short wave receiver for the outdoor 
life. However,. Practical Television's two pages 
reported high winds at Epsom racecourse which 
interfered with the BBC's efforts to televise the 
Derby although it all came right in the end. A 
London cinema fixed up an 8ft x 6ft 6in TV screen 
to enable viewers to see Bois Roussel romp home. 
The radio link between Epsom and Alexandra 
Palace was on 5 metres (60MHz). 
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Wartime issue No. 400 of 1940 but PW was not to retain its price of 
9d much longer. By September it had doubled to 6d. 

A newspaper reader was reported to have com- 
plained about the frequent use of gramophone 
records by the BBC. He felt that he was "not getting 
his 10s. worth "! One reader's wrinkle was to add a 
lead balance weight to his pickup thus "reducing 
the weight on the record to about loz." Mind you, 
it was a 78! In a kind of "Going Back" atmosphere 
L. Ormond Sparks recalled how he had, in 1923, 
installed radio equipment in a motor coach for the 
first time. Being an open coach the aerial system had 
to be rigged in such a way that it did not interfere 
with the passengers. These good folk plugged their 
headphones into a socket located near each seat. 
The coach company organised strategically planned 
round trips enabling the passengers to listen to the 
station at Cardiff during the evening's run. 

W. J. Delaney contributed a couple of ideas on 
improving the PW two valve deaf aid and "News 
from the Trade" looked at Tungsram valves, a new 
Hivac cathode ray tube akin to the VCR139, a 
Cosmocord playing deck and WB transformers for 
audio and mains use. 
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o I.L.P. (Electronics) Ltd 

100 WATTS! 
NO EXTERNAL COMPONENTS 

MECHANICALLY & ELECTRICALLY 

ROBUST 

* INTEGRAL HEATSINK 

* HERMETICALLY SEALED UNIT 

* ATTRACTIVE APPEARANCE 

* LOW COST 

* BRITISH BUILT 

With the development of the HY200, ILP bring you the first COMPLETE Hybrid Power 
Amplifier. 
COMPLETE: because the HY200 uses no external components! 
COMPLETE: because the HY200 is its own heatsink! 
By the use of integrated circuit technique, using 27 transistors, 
component integration. The use of specially developed high th 
and encapsulant is responsible for its compact size and robust 
The module is protected by the generous design of the outp 

the HY200 achieves total 
ermally conductive alloy 
nature. 

ut circuit, incorporating 
25amp transistors. A fuse in the speaker line completes protection. 
Only 5 connections are provided, input, output, power lines and earth. 
OUTPUT POWER: 100 watts RMS; 200 watts peak music power. INPUT IMPEDANCE: 
10kS2. INPUT SENSITIVITY: ODhm (0.775volt RMS). LOAD IMPEDANCE: 4 -1652. 
TOTAL HARMONIC DISTORTION : less than 0.1% at 100 watts, typiôally 0.05%. 
SIGNAL : NOISE: better than 75Db relative to 100 watts. FREQUENCY RESPONSE: 
10Hz -50KHz f1Db. SUPPLY VOLTAGE: ±45volts. APPLICATIONS: P.A., Disco, 
Groups, Hi -Fi, Industrial. PRICE: £14.90 inc. VAT & P &P. Trade applications welcomed. 

CROSSLAND HOUSE ° NACKINGTON °CANTERBURY° KENT 

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

where applicable. 
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Why pay more- look at our 
Fantastic Dorgan Offer! 

PENTHOUSE 
A COMPLETE AUDIO SYSTEM 

An all "White" Hi -Fi Stereo System to blend with modern furnishings. 
Solid state, fully transistorised tuner /amplifier with Stereo Multiplex 
Decoder. 4 wavebands Long /Medium /Short /VHF, 8 watts per channel 
(music power) output. The latest BSR C129 4 speed Mono /Stereo 
record changer. Two white matching bookshelf speaker units. 

OUR PRICE £500 

Credit terms £5 00 deposit plus £200 p. & p. followed by 12 pay- 
ments of £480. Total Credit Terms £6260 SEND £7.00 TODAY. 

BENSON 

BENSON MW /FM /MPX 
STEREO 8 TRACK 

AM /FM radio with decoder for 
stereo radio with integral 8 track 
cartridge player. Portable for 
operation from internal batteries 
or A.C. mains or I2V Car /Boat 
cigar lighter socket. Unit divides 
into two for stereo reproduction. 
Our price £39.95. Credit terms £500 deposit plus 12 monthly 
payments of £3.40 (Total £480), p. and p. £I 00. Send £6 Today! 

UNIT DIVIDES TO GIVE 2 
SEPARATE STEREO SPEAKERS 

THE AVON AUDIO SYSTEM 

The uncabineted system is ideal as an economical replacement for 
an outdated chassis. The Stereo Tuner Amplifier with medium, 
long and short wavebands provides Worldwide coverage, even 
the weakest continental stations can be received with superb clarity. 
Push button band selection, 10 watts total output. Frequency response 
25 -18000 Ida. 
BSR 4 SPEED STEREO /MONO TWIN ELLIPTICAL SPEAKER. 
RECORD CHANGER plays all These low impedance, perma- 
types or 7in., 10in., and l2in. nent magnet units have been 
Mona of Stereo records. Manual specially selected to provide 
or automatic play. the fullest range of audio 

reproduction. 

EASY TO INSTALL -NO TECHNICAL KNOW- 
LEDGE REQUIRED. List Price £4574. OUR PRICE 

.£3500. Credit Terms £3150 
deposit plus E2 Post & Packing 
followed by 12 payments of £3.10 

t (Total Credit Terms E40.70) 
Dont miss this bargain. 

SEND £5.50 TODAY 

ALL EQUIPMENT COVERED 12 MONTHS FULL GUARANTEE r NM En CALLERS WELCOME r 
Please send me- free details of your range 

Name 

520 

Address 
u 

PWIO /73 

1011 Chase Side London N.14 
Tel' 01 -886 3733/9666 

Sorry about that, Roger. 

BAND-AID* Washproof Plasters. 
c luñ4we 

* TRAUE MARX 

-PADGETTS RADIO STORE 
OLD TOWN HALL, LIVERSEDGE, 

YORKS WF15, 6PQ 
TEL. HECKMONDWIKE 4285 

THE T.V. GRAVEYARD OF THE NORTH, AS SEEN ON T.V. 
CLOSE TO THE MOTORWAY. PLENTY OF FREE PARKING 

SPACE. EST. 1935. 

SPECIAL OFFER 
1000 PYE 19" 13 Channel T.V. Sets. Brilliant Picture, Extra Slim 
Bench Tested. Sold with Money Back Guarantee. Hurry, have a 
second set at the price of E550. Plus carr. and ins. £180. 
FAMOUS R. & A. 7x4" Speakers ex T.V. 3 Ohm 2} Watt 50p. 
Post and Packing I2p, 

COMPLETE- UNTESTED T.V. SETS. With back and all valves. 
BBC I and ITV 17" 90° Tubes El 10. 17" 110° Tube E2.20. 19" 
E3.30. Carr. and ins. on any set LI -75. 

Fifty T.V. Valves. Good assortment not -tested 50p. Post -Paid 
} Cwt, of ex Government Scrap Resistors, Panels and Gears, etc. 
30p. Carr. 80p. 
SPEAKERS REMOVED FROM T.V. SETS, all 3 Ohm 24- Watts. 
7 x 4 ", 6 x 4 ", 8 x 21". All at 27p. Post and packing 12p. 

TOP QUALITY TAPE. Reel to Reel 5" ST, 44p 5" LP 55p. 5$" LP 
60p. 7" ST 66p. 7" LP 80p. Cassette Types C60 35p. C90 45p. 
C120 55p. Post on any tape I2p. 
Jap Earpiece 8 Ohm Magnetic 3 -5 12p. 
Ex Equipment Valves all tested on our Mallard Valve Tester 
before despatch. 3 months guarantee on all valves. Single Valves 
Post 3p, over Post Free. 

ARP12 6p PCF80 6p PY82 I0p 
EB9I 5p PCC84 6p PY33 20p 
EF80 10p PCL82 14p UI91 20p 
EBF89 !Sp PCL83 15p 6ßV77 12p 
ECCB I 12p PCL84 ISp 6BW7 12p 
ECC82 12p PL82 IOp 6U4 20p 
EF91 5p PL83 lOp 6F23 ISp 
EY86 22p PL36 17p 20P1 12p 
EF183 20p PY81 lOp 20P3 12p 
EFI84 20p PY801 17p 30F5 20p 

PY800 17p 30FLI 

ABOVE PRICES INCLUDE V.A.T. 
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obtain a refund of 1/8d. a month on the unexpired 
portion of a car radio licence. Full details were given 
of the construction of a four valve battery portable 
using a novel frame aerial which lay flat on the back 
of the cabinet. 

No. 600 came at the festive season of December 
1956 but the cover price had increased to 1 /3d. 
The cover featured a front door intercomm system 
using relays for the switching circuits. 

- PORTABLE FOUR 
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Smaller sized No. 500 in March 1948 had a very poor quality cover 
that even had a flagrant spelling error! Can you spot it? 

Editor FJC wrote ... "with nearly half a million 
VHF sets sold since the opening of Wrotham in 
May 1955 there is no doubt that this is the answer 
to interference -free reception of very high quality 
and in the course of a few years the system must 
inevitably oust the older one ..." Seventeen years 

- on and there is more MW broadcast activity in this 
country than possibly ever before! 

The first of the Film Shows organised by PW 
was held at Caxton Hall in the following February 
and this issue gave full details of the films that 
were to be shown. These included methods of 
manufacturing CRT's, valves and transistors. These 
shows continued until quite recent times. 

F. R. W. Strafford resigned from the position of 
Technical Manager of Belling and Lee Ltd. His 
claim to fame was as originator of G9AED the 
first UK Band III pilot television transmitter. Gordon 
King concluded his series on Servicing Radio Re- 
ceivers but promised more including "AM /FM models 
and receivers using transistors ". 

Practical projects included a Versatile Valve 

Voltmeter, a Beginner's Shortwave Three for mains 
operation and an Electronic Metronome, using a 
transistor of all things! Incidentally an OC71 then 
cost 24/- compared to 2/6d today. "Matched Crystals" 
was very misleading since the reference was to 
germanium diodes as used in FM , discriminator 
circuits. 

No. 700 of June 1965 was still in the old, smaller 
format and "Free Inside" was a double -sided blue- 
print on how to build the electronic Hawaiian 
guitar featured on the cover. The blueprint service 
was still going strong costing from 1/6 to 8/- each 
including postage and whatever went for VAT in 
1965. The service was always very popular and we 
often wonder if it could ever be resurrected, but 
like the Back Numbers department, we fear that it 
has gone forever! 

Letters to the Editor numbered no less than nine 
in strong contrast to the meagre offerings of today. 
Personally, we'd like to see ninety -nine an issue! 

The world's first commercial communications 
satellite was in stationary orbit and Goonhilly 
tracking station was busy modifying its equipment 
to handle the increased volume of traffic expected 
from "Early Bird ". On a slightly smaller scale C. J. 
McClelland, G6AG, of Chalfont St. Peter in Bucks, 

Looking at No. 600 with its colour printing, it would seem that the 
importance of bookstall appeal was beginning to be appreciated. 

had reports from the USA on his 2 metre signals 
received there via amateur radio's very,own satellite 
Oscar 3. He also made two way contact with amateurs 
in Germany, Switzerland and Sweden through the 
satellite. -continued on page 530 
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uractically 
Wireless 

HENRY commentary by 
ANXIOUS to cure his noise 

without adding to -I quote 
-`my heap of damaged 

output transistors', a reader of a 
very popular audio magazine has 
written to the Editor, asking for 
advice. He read 'with interest' an 
article published a couple of 
months before, describing an 
editorial venture into d.i.y. 

The relevant point for PW 
readers is that the kit he had 
blundered upon was first des- 
cribed in these pages, and has 
since earned worldwide acclaim 
as an inexpensive and honest 
attempt at quality without pre- 
tensions. 

Henry wished that he had the 
`full might' of his employer to 
enable him to indulge in some of 
the design problems that beset 
an ordinary workshop. Such as, 
making a new comparator, switch - 
boxes and pre -amplifiers that can 
couple anything to anything else, 
universal filters which enable 
specification tests to be made 
without recourse to the equip- 
ment supplier's factory, an inter- 
mittent -fault testing device that 
will ring a bell or activate a 
buzzer when the signal deviates 
from the normal . - _ and so on. 
In our line of business, such 
service aids as one acquires are 
usually made up in the lonely 
winter evenings. 

intense antagonism between supporters. 

522 

Doing it yourself is great fun. 
especially when you have to sur- 
mount the initial difficulty of 
finding a suitable design. Better 
still, when you are capable of 
geting under the writer's skin 
and determining whether a design 
is indeed suitable -let alone 
`good' -or will be followed in 
successive months by corrigenda. 

Even the mighty lapse some- 
times, and current argument in 
the audio glossies barely covers 
with 'politeness an intense antag- 
onism between the supporters of 
shunt and series feedback. 

Worse than this, far too many 
major makers of wireless and 
other electronic equipment bring 
out designs that are advertised 
as world -shaking, only to follow 
them, perhaps a year later, with 
carefully tabulated modifications. 
These are printed and listed, 
punched and perforated to be the 
more easily - inserted into the 
original, elaborate service manual. 

With hand on heart, the maker 
will state (through the mouth- 
piece of his Press Relations 
Officer), that he `reserves the 
right to make improvements to 
the original design.' This simply 
means that he will take note of 
the feedback of complaints and 
questions from his dealers and 
rap his designer over the 
knuckles, producing one or two 
hasty amendments which will 
then be published with the usual 
hoo -ha of trumpets as 'modifica- 
tions'. 

The trouble with modifications 
in do- it- yourselfery is that so 
many are made by the con- 
structor, from expediency. 

If only, in their avid desire to 
do it themselves, the electronic 
builders of this world would 
either take basic principles and 
evolve from there, or trust those 
whose experience and expertise 
has paved the way for them, the 
tangled travesties of published 
ideas would not land on the door- 
steps of Henry and his ilk, to be, 
most uneconomically, unravelled. 

No. 101 

Doing 
it 

yourself 

In other words, brothers, if 
you must do it yourselves, please 
gen up on the underlying prin- 
ciples, or leave the job alone. If 
you simply want to build -and 
impress your more gullible 
neighbours, then buy some reput- 
able kit, follow each instruction 
to the letter, and please do not 
try to circumvent the designers' 
intentions. That way, you may 
save yourself, at least, a heap of 
damaged output transistors. 

ALL. ABOUT OUR 
CARTOONIST PAX" 
PAX -man of peace, or man of 

many pieces. Has survived 
the handling of editors for 55 
years, and hopes to be around for 
at least another couple of weeks. 
Draws part -time, to earn enough 
to keep alive, though it looks 
doubtful if he has succeeded. 
Has illustrated a couple of books 
(editors do have incautious 
moments) and done many bits 
and pieces with pens and things. 
Born in Aberdeen, Scotland, 
probably the only town with no 
Jewish residents -they couldn't 
hope to make a living up there. 
Unmarried, to the best of his 
knowledge. Has lived many long 
years in London, almost a Scotch 
Cockney by now. Likes drawing 
cars, animals and Pax characters. 
Gets mixed up with music when 
he isn't drawing. with disturbing 
results. 

Q 

"PAX" by Pax. 
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HOME RADIO (Components) LTD Dept. EE, 234 -240 London Road, Mitcham,CR4 3HD Phone 01 648 8422 

The Catalogue you MUST have! 

HOME R 
COMPONENTS 

6,185 electronic 

compond ts clearly 

listed 
components 

Price list 

regularly 
updated 

Bookmark 
with useful 
list Uf 

technical 
abbreviations 

Only 55p.plus 22p POST AND 
PACKING I 

Details of our popular 
Credit Account Service 
and our Easy Ordering 
System are included 
in the catalogue. 

IT NB III MIN eMa IN IM MaeIII III e euee111' 

1 

POST THIS COUPON 
with cheque or P.O. for 77p. 

The price of 77p applies only to customers 
in the U.K. and to BFPO addresses 

Name 

Address 

HOME RADIO (Components)LTD. (Regn. No. London 912966) I 

11. === inummeimeloneweenioll 
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SAVE TIME 

AND MONEY 
p LIST OUR 

PRICE £6 87 I PRICE kdílU 
INCLUDING V.A.T. 

As supplied by us to SCHOOLS, TECHNICAL 
COLLEGES, SHOPS, OFFICES AND IN- 
DUSTRY. Silver grey stove enamelled steel 
cabinet with 48 transparent styrene drawers 
fitted with moulded handles and label slots. 
Dividers can be supplied at an extra charge 
to enable each drawer to be sub- divided into 
six compartments. Transparent drawers 
allow swift selection of components at a 
glance and eliminates duplication of stock. 
A really first class time saving unit. She of 
cabinets 21;" x 111" x 6k ". Size of 
drawers 5k" x 2E' x 14 ". Other sizes 
available. Callers welcome. NEW as illus- 
trated OUR RPICE ONLY £6.60 plus 44p 
carriage on orders less than f16.50. Money - 
back guarantee. SEND FOR FREE LISTS. 

TRADE AIDS 
(DEPT. PW IS),1 I I CHILTERN DRIVE, 

BERRYLANDS, SURBITON, SURREY 
01 -399 4383 

100 yds. Berrylanda Railway Station. 

GETTING BORED WITH 
ELECTRONICS 

Some things are repetitive, once you have built 
an astable ultivibrator they tend to get 
boring -tried a 555 timer It works in mono or 
astable modes for long or short pulses (95µ). 
How about building a radio tuner for your 
record player. the ZN4I4 chip makes this 
simple (Eí.10). LEDs? We have a fantastic 
choice -LED lamps- TIL209 or HP4480, 4 for 
LI, 50 for E10 large lamps (HP4880), 35p each, 
50 for EI5, RED and GREEN LEDs EI per pair. 
LED displays- TIL302 (or similar) £2.50 each 
T1L312 (similar to MAN4) £2 each -limited 
quantity. TIL360 6 digit package £15, DL34 four 
digit package £10. DL62 (9 /s') 16.50. 
Phosphor diode displays DG I O or DG I2 12 each. 
CLOCKS CLOCKS CLOCKS CLOCKS 
Bywood is now foremost in the LSI clock chip 
market (who else has four different clock chips 
in stock with two more on order?). MM5311- 
the original -Ell 50. MK5017AN with alarm 
and radio controls EI550. MK5017AA with 
alarm or MK5017BB with calendar, either of 
these two is offered with a PCB, socket and 
suitable displays (4 DG 12s) at E24. 

Don't get bored, if none of the above fascinate 
you how about liquid crystal displays, DVM 
chips, etc? This technology, is here to stay, 
Bywood have got it or can get it -give as a try. 
VAT. All prices above EXCLUDE VAT, add 10% 
P. & P. Please add l Op post and packing. 
You can have clock data sheets for a S.A.E. or 
our 1973 catalogue (2nd issue) for I5p. (And 
we havn't even mentioned our calculators yet - 
but they are in the catalogue). 
You may phone us for help on 0442 -62757 and 
you can use your ACCESS card for phone or 
personal purchase -Service from Bywood! 

E3YUJDDU 
ELECTRONICS 

181 EBBERNS ROAD, HEMEL 
HEMPSTEAD, HERTS. 0442 62757 
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SINCLAIR EQUIPMENT 

1 = 111.x'` ^_0101 

1 s 

Project 60 FM Tuner £15.00 (£1.70) 
2 Z30 /Stereo 60 /PZ5 £16.75 (£2.05) 
2 Zan /Stereo 60 /PZ6 £18.85 (£2.25) 
2 Z50 /Stereo 60/PZ8 /Trans £23.20 (£2.70) 
Z30 £3.50 (55p) Stereo 60 £7.80 (98p) 
Z50 £4.30 (65p) Trans for PZ8 £2.95 (50p) 
PZ5 £347 (57p) 2000 Amp £22 -OS (62.70) 
PZ6 £630 (83p) 3000 Amp £31.50 (£3.35) 
AFU £4.40 (64p) Q16 £5.90 (79p) 
PZ8 £6.40 (84p) Project 605 £20.98 (6240) 

PROJECT 60 KIT £2.50 (36p) 
Our extremely popular kit contains the extra 
capacitors, din plugs and sockets, cable and fuse- 
holder needed to complete Project 60. 

BATTERY ELIMINATOR BARGAIN 
Introducing the most £3.60 (58p) 
versatile battery 0101. 

eliminator ever offered, 
with a high current t 

- 

output that makes it 
suitable for operating 
most battery tape recor- 
ders, record players, 0101 

cassette recorders and 
shavers. Input 200/240V. 
Output voltage selected 
by front panel switch 
may be set to 3V, 4.5V, 6V, 7.5V, 9V and 12V at 
500ma. Housed in a very strong, attractive, plastic 
case and fully guaranteed for 12 months. 

IC RADIO CHIP TBA651 £2.10 (32p) 
The world's most advanced IC radio chip. Con- 
tains RF Amp, oscillator, mixer, IF Amps, wide 
range AGC circuitry and voltage stabilizer. With 
data £2.10 (32p). Send S.A.E. for free leaflet. 
A kit of resistors, capacitors and IF filters is 
available to go with the chip for £175 (29p). 

S -DECS AND T -DECS 
S -DECS £1.44 (25p) 

, 
I 

r T -DECS £2.68 (40p) 

µ-DEC A £3.00 (41µ) _ __`6iä4 .rr. 
16 dal IC 
carriers £1.20 (17p) 

SINCLAIR SUPER 1C12 £2.10 (43p 

ffÌ4th 
, 

printed circuit 

DELUXE KIT 
Includes all parts for the printed circuit and vol- 
ume, bass and treble controls needed to complete 
the mono version £1.45 (25p). Stereo model with 
balance control £3.30 (44p). 
BASIC KIT FOR THE IC12 
Contains components for P.C. board and volume 
and simple tone controls. Mono version £1.25 
(24p). Stereo model with balance control £2.00 
(4oµ) 
IC12 POWER KIT 
A set of components to construct a 28V 0.5 Amp 
power supply £227 (45p). 
LOUDSPEAKERS FOR THE IC12 
5' 8 ohm £700 (26p). 5 x 8' 8 ohm £1.45 (31p). 
la-x6. 15 ohm £2.20 (44p). 
PREAMPLIFIER KITS FOR THE 1C12 
Type 1 for magnetic pickups, mice and tuners, 
with 3 position equalization switch. Mono model 
£1.30 (24p). Stereo model L2.30 (34g). Type 2 for 
ceramic or crystal pickups. Mono 80p (17p). 
Stereo £1.20 (23p). 
SEND SAE FOR FREE LEAFLET ON KITS 

SINCLAIR EXECUTIVE CALCULATOR 

- as .Mao. 0010. =ECM 
NOW ONLY £41.00 (64.60), 

SWAN LEY ELECTRONICS 
32 Goldsei Rd., Swanley, Kent 
Please add the sum shown in brackets after the 
price to cover the cost of post and VAT. 
Mall order only. No callers, please. 

4- STATION INTERCOM 

£8.75 
Soave your ica- 
tion problems 

a 
with this 

4- Station Transistor Intercom system (1 master and 
8 Subs), in de -luxe plastic cabinets for desk or wall 
mounting. Call/talk /listen from Master to Sobs 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 with 3 connecting wires each 66ft. and 
other accessories. P. & P. 45p 

MAINS INTERCOM NEW MODEL 
No batteries -no wires. Just plug in the mains 
for instant two -way, loud and clear communication. 
On off switch and volume control. Price £17.95 

OUR 
PRICE 
ONLY 

£4.75 
Same as 4 -Sta ion n ercom for two -way instant 
communication. Ideal as Baby Alarm and Door 
Phone. Complete with 66ft. connecting wire. 
Complete with Battery. P. & P. 30p 

TransISCC/TELfVHPNf/jMP[/FIfR 

£3.99 
Why not boost 
business effi- 

ciency with this incredible De -luxe Telephone Ampli- 
fier. Take down long telephone messages or converse 
without holding the handset. A useful office aid. On/ 
off switch- Volume Control. Complete with Battery. 
P. & P. 25p. Full price refunded if not satisfied in 
7 days. 

WEST LONDON DIRECT SUPPLIES (PW.81 
188 KENSINGTON HIGH STREET, LONDON, W.8. 

EX COMPUTER PC PANELS 
2 x 4 in. packed with semiconductors and 
top quality resistors, capacitors, diodes etc. 
Guaranteed min. 35 transistors plus data. 

10 boards 50p (9p) 

SPECIAL BARGAIN PACK 
25 boards for El (25p). 
Panels with 4 Power transistors sim 0C28 

50p (9p) 
ELECTROLYTICS 
68,000µ 16, 4; x 2 in- dia., 25,000p 25v, 
2O,000µ 30v, 5,000µ 90v, 35,000p ISv, 
8,000µ, 4# x 3 dia. 50p (I5p) 15,000p (5v, 
I0,000µ 35v, 4f x 2 in. dia. 30p (IOp), 
2,000p 25v wire ends 15p (5p), 12 for E1 /50 

(I5p) 
20A DIODES 4 for LI (7p) 
3A DIODES 4 for 50p (5p) 
8 BLACK TOGGLES close 50p (8p) 
250 MIXED CAPACITORS 60p (8p) 

250 MIXED RESISTORS 60p (8p) 
ISO HI -STAB RESISTORS 60p (8p) 
200 SI PLANAR DIODES 50p (5p) 
SUB. MIN. CO -AX PLUGS & SKTS. 

4 pairs 50p (5p) 
REED RELAYS. MIXED IO for 50p (Sp) 
MICRO SWITCHES 8 for 50p (8p) 
ASSORTED RELAYS 8 for El (12p) 
MIN. GLASS NEONS 12 for 50p (5p) 
10 WAY TERMINAL BLOCKS 

10 for 55p (Sp) 
PAPST EXTRACTOR/BLOWER FANS 
IOOcfm41- x4 }x2 in fá.50(28p) 
43 -H BULBS 12v 55w SOP (Sp) 

Postage and package shown in brackets. 
Please add 10% VAT to prices. 

KEYTRONICS 
(Mail Order only) 

44 EARLS COURT ROAD 
LONDON W8. 01- 478 8499 
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J. HUGHES i 

BY PRACTICAL PROJECT STEPS 
THiS new series is designed to give the 

lesser experienced reader an interesting 
set of potential projects that can be taken 

to several stages of complexity. It will follow 
along the lines of instructional articles but will 
be of a practical nature. Each month a series 
of experiments (which may be simple projects 
in themselves) will lead logically from one step 
to another and by combining the reading of the 
text and participating in the experiments the 
relative newcomer to electronics will not only 
get some very useful practical knowledge of 
various types of circuitry but could-if he 
wants to -make a number of useful novelties 
en route. 

Economy will be very much in mind and we 
recommend that readers build the experimental 
circuits on T -Dec; as far as possible we shall 

arrange the circuits to re -use components over 
and over again although there is no reason why 
any circuits that catch the eye should not be 
"permanised" on Veroboard or some other 
assembly. 

To be involved in the experiments all you 
will need is T -Dec, a 9V battery (two 4.5V bell 
batteries in series are ideal) and an assortment 
of components that can be bought as you go 
along. A multi -range meter will be useful but 
separate voltmeters and milliammeters will do. 
Voltage measurements should only be made 
with 20,0000; volt instruments or better. You 
should not cut the leads of the transistors if 
you want to re -use them; in fact it is advisable 
to lengthen the leads with about lin, of 20 or 
22 s.w.g. tinned copper wire to permit easy 
insertion in the T -Dec. 

PART 1 ELECTRONIC SWITCH 
THE heart of modern electronics is the transistor, 

so let us start with this and see what we can 
do with some surprisingly simple circuits. This 

month we shall look at the transistor as an electric 
switch. 

A transistor is made to conduct between collector 
and emitter by passing a current into its base. To 
make base current flow you have to have a voltage 
at the base that is greater than the voltage at the 
emitter with respect to the common line or "earth ". 
In the case of the more common npn silicon tram 
sistors, this voltage has to be at least 600mV more 
positive than the emitter. The amount of base 
current is controlled by a resistor in series between 
the base and the main voltage rail of the circuit in 
question. There are two factors which control the 
amount of current that flows between collector and 
emitter, these are (a) the value of resistor in the 
collector /emitter circuit and (b) the amount of base 
current that is permitted to flow. The maximum 
collector current one can control for a given base 
current can be calculated by multiplying the base 
current by hn, or beta of the transistor in question. 
For a BC108 hF,; is between 100 and 250 -depending 
on how lucky or unlucky you were in your purchase. 
You can see the effect of a transistor's current gain 
from the experimental circuit of Fig. 1. Measure 
the voltage between the collector and ground with 

R1=2- 2k1/ and R2= 220kft. Before point A is con- 
nected to the positive rail the potential at B should 
be virtually +9V. When 9V is applied to A we have 
arranged values so that sufficient base current flows 
to provide a collector current that will make the 
voltage at B fall to almost zero. We say that the 
transistor is in full conduction or in saturation. 
Change the value of , R2 to 2.2M1ì and see what 
happens then. The base current is much less (down 
by a factor of ten) hence the maximum collector 
current will also come down by a factor of ten. This 
will be insufficient to give a 9V drop across Rl and 
the voltage you read will be by no means as low as 
zero. The actual value will be dependant on the 
hFr of your transistor. If you now increase the value 
of Rl by a factor of ten to 22k12 you will revert to a 

reading of zero because the smaller collector current 
is again able to give a 9V drop across the higher 
value resistor. Try reducing Rl to 220ft and see by 
trial what is the highest value of resistor you need 
for R2 to get back to the reading of zero at Trl's 
collector. 

The circuit that gives you a full 9V swing at the 
collector when OV or 9V is applied at point A is 

sometimes called an inverter because when the 
voltage level is high at the input it is low on the 
collector output and vice versa. It is much used in 

logic systems. You can directly couple one inverter 
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10V 
f.s.d. 

Fig. 1: .See text for experimental values. Experiment to show how 
collector current and voltage at B is controlled by the values R1 and 

R2 respectively. 

Fig. la: Double inversion. When point A is connected to r9V Tr1 
goes into conduction and effectively shorts point B to ground so no 
base current flows into Tr2. Hence point C goes to +9V. Connect 
point A to ground (or leave it disconnected) and point C goes to OV. 

Fig. 2: Basic practical lamp driver circuit. Close the switch and the 
/amp lights. 

Fig. 3: Lamp driver preceded by an inverter. Close the switch and the 
lamp goes out 

to another -Fig. la -so that the sense (or level) 
of the output signal is the same as the input. Not at 
first a very likely thing to want to do but it does 
have a "not so obvious" application. The 9V of the 
first stage input is being fed through a 220k12 source 
resistor (very small current is being drawn) whereas 
the output at the collector of Tr2 is coming through 
a collector load resistor of 10012. We have thus got 
the same voltage signal out as we put in but there 
is considerably more current being switched and 
this could be useful in itself or for driving other 
circuits. 

The inverter if often used to drive low voltage 
lamps -which need a reasonable amount of current 
to make then glow. Because the maximum collector 
current rating for a BC108 is 100mA we can only 
control bulbs up to this capacity. For experimental 
purposes a 6V 0.04A bulb is ideal. You can liken this 
bulb to a 10012 resistor for the purposes of calcu- 
lating base current required to make it go on when 
it is in a collector circuit. Either by experimental 
methods or calculation you should find that 9V 
applied through a 2.2k12 resistor as base current is 
ample to make LP1 (Fig. 2) turn on. If S1 was a 
push button, when you pressed it the lamp would go 
on. It might be you wanted the lamp to go off when 
you pressed the button. To do this it is only necessary 
to insert another inverter stage into the circuit - 
Fig. 3. Notice that the collector load of Trl has the 
same ohmic value that will supply the necessary 
base current for Tr2 -when Trl is not conducting. 

You can use two inverter circuits connected to- 
gether to make a simple form of "snap" detector - 
these are frequently used in television quiz games 
to decide who was first to press their button. We 
have to modify the circuitry a bit so that when one 
button is pressed it makes it impossible for the 
opposition's light to go on when they press their 

Fig. 4: Basic workable quiz "snap" detector. 

Fig. 5: Snap Indicator with direct drive to the bell and buzzer. Coil resistance of each should not be less than 1252.- R2 and R5 are included so that the collector potentials of Tr1 and Tr6 are not held down by Tr2 and Tr5 drawing their respective base currents. For lower resistance coils use 2N3055's for Tr3 and Tr4. 
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BIPREPAK 
SUPPLIERS OF SEMI -CONDUCTORS TO THE WORLD 

COMPLETE TELEPHONES 
EX. G.P.O. NORMAL 

HOUSEHOLD TYPE 

ONLY fí'05 
POST & PACKING 45p EACH 

TELEPHONE DIALS 
Standard Post Office type. 
Guaranteed in working order. 

ONLY 27 =p 
POST & PACKING 16 }p 

TESTED AND GUARANTEED PAKS 

B79 4 
11%40°007p 

Sil. Roc. diodes. 
IV lamp plastic 55p 

BBI 10 Reed Switches, I Ion$, 55p t' dla, High Speed P -O, type 

B99 200 Mixed Capaciors. Approx, 55p quanity, counted by weight 
P & P I p 

H4 250 Mixed Resisor, Apprx, SSP quanúty munced by weicht 
P&P 15p 

H7 40 Wirewound Resistors. Mixed 55p types and values. 

H9 
2 P ocolTransisorr'sitive 55p 

Hle 20 OC2áeé 
TÓS 

^Sdtcon 55p 

Mio 20I Wact.Zener Diodes, 
Mixed Voltages 6.8 -43V- 55p 

H3S 100 Mixed Diodes, Germ, Gold 
bonded, Marked and 55p 
Unmarkedc 

Hit 30 
S 1 cronl Pla area 

siscor,. NPN 55p rues. 

Hit 6Integrated Circuits- 4 Goten 
BMC 962, 2 Flip Flaps BMC 945 P 

°H° 
20 B F Y 5012, 2 696, 2 N 1613 

NPN Silicon uncoded TO-5 55p 
1141 2 Sil Power transistors 

comp pair 60 1 3 111 32 55p 

UNMARKED UNTESTED PACKS 

BI 50Germanium Transistor. 
PNP, AF and RF P 

666 150 Germanium Dode+ 55p Min. ¢lass type 

683 200 Trns, m 
NPNPNePrs 

' 
Srie. 

ieand 55p 
Germ 

B84 100 Silicon Dindon DO -7 glas+ 
equiv, to DA200, DA202 55p 

B86 100 Sil. Diodes sub- min. 
IN914 and IN916 types P 

HO 40 D8-7 Min. GlasaD ypea 55p 
HIS 30 Ó P.atMixeá °ó 

ctct'nera, 55p 
H 16 15 m«á:á á c; :: ó ta 55P 

supplied 

H17 20 3 ami. a,i dan Stud Rectifiers, 55p 

H2O 20 8Y1261 ';:.Si linon Rectifiera 
i amD plastic. Mixed ygita, 55p 

H34 I5 NPN Silicon TOJ Cana 
Gent 55P 

MAKE A REV COUNTER 

FOR YOUR CAR 
The 'TACHO BLOCK'. This 
encapsulated block will turn any 
0 -1 mA meter into a linear and 
accurate rev. counter for any 
car with normal coil ignition 
system. 

£l'1O each 

OVER 

1,000,000 
FREE CATALOGUE 

TRANSISTORS IN STOCK 

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

Silicon planar plastic trans- 
istors. Unmarked, untested factory clear- 

ance. A random sampling showed these to be 

of remarkably high quality. 

Audio PNP, similar to ZTX500, 2N3702/3, 
BCY70 etc. 
Audio NPN, similar to ZTX300, 2N3708/9, 
BC 107/8/9, BC 168/9 etc. 
Please state Audio NPN or Audio PNP when 
ordering. 

10,000 ALLAT500for E3.30, 1,000 for E5.50, 
for E44 P. & P. I Ip /1,000. 

OUR VERY POPULAR 4p TRANSISTORS 
TYPE "A" PNP Silicon alloy, TO -5 can. 

TYPE "B" PNP Silicon, plastic encapsulation. 
TYPE "E" PNP Germanium AF or RF. 

TYPE "F" NPN Silicon plastic encapsulation. 
TYPE "G" NPN silicon similar ZTX 300 range 
TYPE "H" PNP silicon similar ZTX 500 range 

TRANSISTORS, 
RECTIFIERS, 
DIODES, 
INTEGRATED 
CIRCUITS, 
FULL PRE -PAK 
LISTS 

8 VARIO UPS TYPES £1.1 Q 
27+ 

Our famous PI Pak is still 

leading in value for money. 

Full of Short Lead Semiconductors & Elec- 

tronic Components, approx. 170. We 
guarantee at least 30 really high quality 
factory marked Transistors PNP & NPN, 
and a host of Diodes & Rectifiers mount- 
ed on Printed Circuit Panels. Identifica- 
tion Chart supplied to give s 

e information on the Transistors. 
Please ask for Pak P.I. Only 55p. 

I I p P & Pon this Pak. /' 

A CROSS HATCH GENERATOR 
FOR f3.85!11 

YES, a complete kit of parts including 
Printed Circuit Board. A four position switch 
gives X- hatch, Dots, Vertical or Horizontal 
lines. Integrated Circuit design for easy 
construction and reliability. This was a project 
in the September 1972 edition of Television. 

This complete kit of parts costs E3.85, 
post paid. 

A MUST for ColourT,V. Alignment. 

ELECTRONIC TRANSISTOR IGNITION 
Now in kit form, we offer this "up to the min- 
ute" electronic ignition - system. Simple to 
make, full instructions supplied with these 
outstanding features: - 
Transistor and conventienal switchability, 
burglar proof lock up and automatic alarm, 
negative and positive compatibility. This pro- 
ject is a "star" feature in the September 
edition of "Electronics Today International" 
magazine. Our kit is recommended by the ETI 
magazine, 

Complete kit including p & p £7.92 
Ready built and tested unit £3.02 extra. 

PLASTIC POWER 
TRANSISTORS 

NOW IN TWO RANGES 
These a e 40W and 90W Silicon Plastic Power 
Transistors of the very latest design, available in 
NPN or PNP at the most shatteringly low prices of 
all tame. We have been selling these successfully i 

quantity to all parts of the world and we are proud to 
offer them under our Tested and Guaranteed terms. 
Range I. VCE. Min 15. FIFE Min 15. 

1 -12 13 -23 26-50 
40 Watt 22p 20p 1130 

90 Watt 264e 24 }p 22p 
Range 2. VCE. Min 40. HFE Min 40. 

1 -11 13 -25 26-50 
40 Watt 33p 3lp 29p 
40 Watt 38 1p 36 }p 33p 
Complementary pairs matched for gain at 3 amps. 
I I p extra per pair. Please state NPN or PNP on 
order. 

INTEGRATED CIRCUITS 
We stock a large range of I.Cs at very competitive 
prices (from I ID each). These all listed in our 
FREE Catalogue, see coupon below. 

METRICATION CHARTS now available 
This fantastically detailed conversion calculator 
carries thousands of classified ferences between 
metric and British (and U.S.A.) measurements of 
length, area, volume, liquid measure, eights etc. 
Pocket Size 15p. Wall Chart 18e, 

LOW COST DUAL IN LINE I.C. 
SOCKETS 
14 pin type at 16 1-p each'lNow new low profile 
16 pin type at IBp each I type 

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

B.P.1 Transistor Equivalents and 
Substitutes; 40p 

This includes many thousands of British 
U.S.A., European and C.V. equivalents. 

The 'Rife Radio Valve & Transistor 
Data Book 9th Edition; p. & p. 231p. 7Sp 
Characteristics of 3,000 valves and tubes, 
4,500 Transistors, Diodes, Rectifiers and 
Integrated Circuits. 

Send for lists of publications. 
N.B. Books are void of V.A.T. 

Al MI - i-O . W+ 
Please send we the FREE Bi -Pre -Pak Catalogue. 

1 

, 

NAME 

ADDRESS 

ALL PRICES INCLUDE 10% VAT 
MINIMUM ORDER 50p. CASH WITH ORDER, 
PLEASE. Add I 1p post and packing per order 
OVERSEAS ADD EXTRA FOR POSTAGE 

BUY THESE GOODS WITH ACCESS. - - - - --. 
t 

BI-PRE-MK . 
LTD TELEPHONE SOU TH (0702) 46344LIFF 

-oN -SEA, ESSEX SSO 9DF 

CO. REG. No. 820919 
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MANUFACTURERS OF ELECTRONIC AND 

AMPLIFICATION EQUIPMENT 

SPECIALISTS IN QUALITY TRANSISTOR 

EQUIPMENT 
OPEN 6 DAYS A WEEK. 9.00 a.m. - 6.00 p.m. 

PRE -AMPLIFIER £4.22 

All Tuac audio modules are constructed on glass 

fibre P.C. board, are ready assembled and fully 
tested. Low noise silicon and FET transistors 
together with H.S. carbon film resistors are used 

throughout. Extensive research has gone into the 
various wide range tone control circuits, producing 
superb sound quality from any signal. Previous 
range still available. 40V d.c. 60mV 0/P- 
VANS - Vol, Trek, Mid and Bass Controls. HI 

14.22 IMP. FET I /P. Suitable Mic, Guitar, Radio, 

P. & P.20p Trebta +35dB at 16k zSensitivity 15 B 
at !kHz, Bass +20 -10dB at 40Hz. 

VA06 - Vol, Treb and Bass Controls. 8mV sensi- 

£3.72 tivity. Treb +28 -I5dB at 12kHz, 

P. & P. 20p Bass d: I 8dB at 40Hz. 
MVA01- Vol, Tone. Vol, Tone Controls. Ideal for 
£4.50 Disco. Suitable for Mie I /P. Sensitivity 
P. & P.20p 2mV. Tone range +25dB at 12kHz to 

+20dB at 40Hz. 
AMF01 -- Auto Mic Over -ride for Disco use. Feed 

P. & P.20p O/P to main Atop. 30mV operating level. 
and Vol Controls. 

ACCESS & BARCLAY CARDS ACCEPTE 

DISCOTHEQUE 
ERSION AVAILABLE 03.00 

FEATURING 

TUAC 0 e 
Panel mounting Cut out 17 x 3 }ins. 

POWER AMPLIFIER £1 SI 8 

TRANSISTOR UNIVERSAL 

LIFICATION COMPANY LTD. 

CHAM ROAD, LONDON SW 17 9PG 

01 -672 3137/9080 

POWER SUPPLY £9.10 
100 W. R.M.S. 
sine. 200 W. 
R.M.S. square. 
428.50 + p & 
Trade & export 
enquiries wel- 
come. 

Cal far a 
demonstration 

PSI00- 100 Watt Power Supply for one TPIOOW 
49.10 Module. Complete as illus. above. 
PS5n -- 50 Watt Power Supply for one TP5OW 
£6.86 Module. Similar to illus. above. 
Postage and Packing 50p each. 

PS U2- 40V. 250mA. Pre-amp./Disco Mixer 
42.95 Supply. P. & P. 25p. 

TPIOOW with RCA output transistors - IMPROVED SPEC. t 

TPIOOW 100 Watts r.m.s. continuous sine wave into 811. 60mV input into 10kfl full power frequency 

£15.18 response I0Hz -20kHz ± 2dB. Hum and noise better than -75dB. T.H.D. at 100 Watts 1 %. 

P. & P. This rugged circuit incorporates a special layer wound driver transformer to give increased 

45p. reliability under all conditions. Short and open circuit proof. An external heatsink area is 

Illuz. required. Just bole on the module. 2N6254 output transistors 150W each. 

TPOOW 50 Watts r.m.s. continuous sine wave into 8 -ISf2. With Ils Watt RCA 2N3055 output 

£1036 transistors. Specifcation as TPIOOW. 

D, JUST SEND US YOUR NUMBER. H.P. ARRANGED THROUGH PAYBONDS 

AUTO -FADE, DELUXE STEREO 
12200. P. & P. 50p. PSU £2.95 
Designed for the discerning D.J. 
of professional standard. Auto 
Fade is fitted as standard. 
Controls: Mic Vol, Tone. Over- 
ride depth, Auto Manual 5w. 
Tape Vol, L & R Deck Faders. 
Deck Volume. Treb. & Bass. 
H. Phon Vol, Selector. Master 
Vol, on /off sw. 

HIGH POWER AMPLIFI- 
CATION 

Suitable for Disco, 
P.A., Guitar etc. 
Rugged circuit, rug- 
ged case. 

10O watt 
£60 -50 
100 watt 
Slave 
449.50 
50 watt 
441.25 
P. & P. 
£1.00 

LIGHT MODULATORS 
Triac controlled. Safety isolating 
input transformer. 0.5 Watt 
sensitivity with controls. 
SILMB 3 1000 Watt outputs. 
£17.45 Bass, Mid & Treb. 
S2LMB 1 1500 Watt output. 
46.47 Operates on all fre- 

30p& 
P. 

Now with RCA 
TRIACS. 

ALL TUAC KITS ARE 

P 

COMPLETE 
I , 

ALL 

TO FOLLOW LARGE p qs áIES GLS fC ßÁ ASSEMBLED ON 

FIBRE P. 
MODULES ARE 

ÑDIIDÚALLYTED 
D GÁM AL RICESNCL 

INSTRUCTIONS 

4t, ALL 
SILICON! 

ELECTRONIC IGNITION SYSTEM 
This Capacitor- Discharge Electronic Ignition System was 

recently described in Practical Wireless and has proved ex- 

tremely popular. We are able to offer the kit in two forms; the 

standard kit containing the electronic components only, enab- 

ling the customer to tailor these to his own layout, or the 

de -luxe version containing a ready- drilled roller- tinned printed - 

circuit board and fully machined die -cast case with A,M.P 

Electrical Spade Connector Block. Each kit is supplied with a 

custom wound transformer, first grade components and full 

constructional details. 
The original circuit employed Germanium Power Transistors 

for the negative earth version. WE NOW SUPPLY SILICON 
P.N.P. POWER DEVICES AT NO EXTRA COST! All 

components available separately. Case size 4k" x 3f" x 2 ". 

Complete assembly and wiring manual 25p, supplied with de- 

luxe kit only, refundable on purchase of kit. 

Suitable for 12v systems with Pos. or Neg. earth. 

Price: Standard Kit £7.97 U.K. Post Free 

De -Luxe Kit £9.62 U.K. Post Free 

Quantity Discounts: 
Trade and Overseas 1 -5 Nett 6 -9 Less 10% 

Enquiries Invited 10 -49 Less 15% 50 -99 Less 20% 

Mail Order Only 100 -999 Less 25% 1000 up Less 30% 

ALL PRICES INCLUDE VAT 

OR PLEASE STATE 
POS. 

NE. EARTH WHEN 

114.0v. PRACTICAL 
09` WIRELESS 

DABAR ELECTRONIC PRODUCTS 
98A LICHFIELD STREET, 

WALSALL, STAFFS. WSI 1UZ 
Tel. Walsall 34365 
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Extensive range of semi conductors; 
Electrolytic capacitors; Myler, Poly- 
ester and Ceramic capacitors; Fixed 

and variable resistors. Brand new 

by well known manufacturers. 

Send S.A.E. for comprehensive list 
to - 

W.P. COMPONENTS 
7 Brook Avenue, 
Edgware, Middx. 

LEARN RADIO 
& ELECTRONICS AT HOME 
No knowledge needed- Extras.Tools,transistors, 

build as you learn with meter etc. All supplied. 
the exciting new You could build a 

`Technatron' kit. No radio in weeks. 

SEND 
CS, C & 

PAGE TE RADIO/TV, 
TELECOMMS ETC. r gti -amen so gmagmgsgg8 -M gfa 

IDept. BPW20 Aldermaston Court, Reading RG7 4PF 

Marne 

' 
I 

Address 

Age CV BPW20 

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY. 
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button; of course the converse must hold true - 
depending on who presses first. See Fig. 4. 

Trl draws its base current from the collector of 
Tr2 via the push switch. Initially neither transistor 
will be conducting therefore the collectors of both 
will be at +9V and the lamps will be off. Say that 
Si is pressed first; base current can flow through 
LP2 via the switch and Rl into Trl's base. LP1 will 
light up and the potential at Trl's collector falls 
to nearly zero. If S2 is now pressed there is not 
sufficient potential at Trl's collector to drive base 
current into Tr2 hence as long as Si is pressed LP2 
cannot be lit. As an indicator for a game you can 
make it more interesting if, say there are two 
teams competing, you have two -or more- switches 
in series on each side. Every member of the team 
must have their button pressed before their light will 
go on. Alternatively you could have several switches 
in parallel and then any one of the team can 
instigate the light going on. By introducing a relay 
instead of the respective lamps (6V coil with not less 
than 10052 resistance) or an extra buffer stage and 
a power driving transistor (Fig. 5) you could dis- 

pense with the lights and have a buzzer and bell 
(low voltage types with coil resistances of more 
than 1252) on opposing sides. It is necessary, in the 
latter case to include a diode across the buzzer bell 
to prevent any high voltages (caused by the sudden 
breaking of the inductive circuit) damaging the 
output transistor: 

The snag with these circuits is that they lack 
memory. If the player was to take his finger off the 
button his light goes off and he leaves things open 
for the other side. If the judge was not quick enough 
there might be a few cries of "cheat ". This can be 
overcome by building in a little more complexity- 

Underside views 

o 
O 

b 
0 000 

e c b 

Bc108 (T018) 
2N2218 (T05) 2N3702 2N3055 

LP1 

Fig. 6 (above): Snap indicator with 
memory on both sides. LP1 and LP2 
can be replaced by 22012, resistors 
and the bell)buzzer drive circuits of 
Fig. 5 substituted to give direct drive 

for an audible indicator. 

Fig. 7 (right): Layout for Fig. 4. 

+9V 

OV 

20 o co.0 o a ma 
40 0 0 
o 

R2 

^-. 
o.,=ro 00 R1 

,=ao'--'0}0 
o 

0 
O 

o 
o -- oi 

C 

LP2 

1AM 00591 

1N4004 

or ' 20o-$ogo aao20 
03 ,2to,o'ooo oo'oom.o22. 
04 .230=.0=+0.0 oQOmoo23 
06- 0240=.oomo .,000m.o25 
07' .250oo.... c.so am= 026. 

27o o o a.o a.=o2$ 
ocao.äq...g2g 

Ow.-.0c+9ç*?0 N..032 
o=ooq.a.a ooOmg>o3q 

qeaOna0 o o35 

3Bo .,.q.'...o ® o 037 

38 '-..° 

OmOCCo ö 
,==.ö T 

000 á 8 

51 52 

¡AM 0056{ 

529 

www.americanradiohistory.com

www.americanradiohistory.com


without introducing any 
new major concepts. We 
need another transistor on 
each side of the basic indi- 
cator-as shown in Fig. 6. 
Note that these are pnp 
types. We have estab- 
lished that when Si is 
pressed the potential at 
Trl's collector falls to 
zero; this zero voltage is, 
in fact, a high base drive 
for the pnp transistor Tr2 
so the latter switches on 
and its collector rises to 
about +9V. This level is 
applied back to the base of 
Tri through R2 so that 
when the finger is taken 
from the button, base 
current is maintained and 
LP1 stays on- inhibiting 
the other side. Exactly the 
same reasoning would 
apply to the other side of 
the circuit if S2 was 
operated first. To cancel 
the indication for the start 
of the next game the 
emitters of Tr2 and Tr3 
have to be momentarily 
disconnected from the 
positive rail by depressing 
the normally closed switch S3 -this would (pre- 
sumably) be under the control of the judge. 

All these circuits will work and you can build 
any of the versions -obviously some have more 
refinements than others and of course that will cost 

2s 
.28 

29 
31 

32 

34' 

Fig. 8: Layout for Fig. 6. 

a bit more. We leave it to you to go as far as you 
like! 

Next month we shall look at more aspects of the 
transistor as a switch including the emitter follower 
(not a switch in itself) and some trigger circuits. I 

GOING BACK -continued from page 521 

A two transistor radio, which today would be built 
on a small piece of veroboard, was assembled on a 
board 6 X 5 X lzin. so it seems that even transistors 
had to go through the breadboard stage! The PCR 
ex- government communications receiver was re- 
vamped by W. V. Woods by adding a mains operated 
power supply and rearranging the circuitry around 
more modern valves. 

Increasing solar activity in 1965 led to information - 
packed reviews of the short wave broadcast bands 
by John Guttridge and of the amateur bands by 
"ol faithful" Dave Gibson, G3JDG. And, guess what? 
Here's Henry with his Practically Wireless No. 10 
lashing out at the gimmicks at the International 
Audio Fair held at the Russell Hotel. He even 
mentions a Quad decoder! Did he mean quad or 
Quad ?? 

Brian Robinson was churning out Part 8 of his 
series on preparing for the Radio Amateurs 
Examination. Since the exam is still going strong a 
repeat of the series or something like it might not 
come amiss. A whole page of Club News in 1965 
has sadly dwindled out of existence although we 
are sure that the Clubs are just as numerous and 
active today as they were then. 

Most of the magazine's advertisers in 1965 are 
still with us today. Indeed, without them there 
would not be a No. 800! 

530 

'PRACTICAL 
WIRELESS 

JUNE 1965 2' 

DOUBLE -SIDED 

BLUEPRINT 
To mu MIS 

f[ECT'R NIC 

HAWAIIAN 

GUITAR 

Further appeal with a 'Free Inside' blueprint in No, 700. 

www.americanradiohistory.com

www.americanradiohistory.com


IN NERi MONTH' 
PRACTICAL 
WIRELESS 

free CARDSE 

FOR ALL USERS OF AUDIO EQUIPMENT A 
SPECIAL EXTRA GIVE -AWAY FOR PRACTICAL 
WIRELESS READERS IN THE NOVEMBER ISSUE! 
In addition to the very popular and successful 

PW DATACARDS 
(Numbers 3 and 4 given free with the November issue 
give you valuable help in sorting out DIN Plugs and 
Decibels) we are also giving you an extra 8 -page 

supplement DICTIONARY OF AUDIO TERMS. 
This attractive pull -out supplement is illustrated and 
printed on tinted paper to make it easily recognised. 
It sorts its way through the language of audio giving 

clear concise explanations and illustrations. 

exib r PAGE 

ILLUSTRATED SUPPLEMENT ' 

DICTIONARY 
of R-k 

AUDIO TERMS 
* VHF SUPER -REGEN 

RECEIVERS 

ALSO 

PHASE 
LOCKED 
LOOP LC. 
METAL 
DETECTOR 
The second article in our new 
series on Phase Locked Loop 
projects shows how you can 
make the "PW FERRET" 
our new integrated circuit 
metal detector. This model is 
designed to "sniff" out buried 
or hidden metal objects 
underground, under floor 
boards or in walls. 

* A SIMPLE 

WOBBULATOR FOR - 

RECEIVER ALIGNMENT 

* MORE ON PROJECT 

Q4 OUR EXCLUSIVE 

QUADRAPHONIC DE- 

CODER FOR ALL 

EXISTING QUAD 

SYSTEMS 

PLUS MANY OTHER 

INTERESTING 

FEATURES 

DON'T MISS ANY ISSUE OF 

PRACTICAL WIRELESS. NOV- 

EMBER ISSUE ON SALE 5th 

OCTOBER:' 
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Stereo 
disc 

Stereo 
radio 

Stereo 
tape 

ING QUAI 
N 

OW that quadraphony is here to stay, many readers may be 
wondering what it sounds like in the home, how it functions, 
and what advantages it has to offer over stereo. This series 

of articles will set out to explain the basic principles, and give 
constructional information and tips to enable the amateur audio 
enthusiast to make a serious start on quad without too much 
expense. 

With stereo, we were concerned with feeding two signals to a 
pair of speakers to achieve a distribution of individual sound - 
images in the gap or sound -stage between the speakers. The 
result is rather like listening to a musical performance through 
an open window. Sound -images are separate, with a real feeling 
of depth to them, but the listener is isolated from the perform- 
ance and has no natural reverberation from the rear. Stereo 
headphones, on the other hand, actually place the sound -images 
inside the head, from ear to ear, and with no feeling of front to 
back depth at all. 

It can be said, therefore, that the true aim of quadraphonic 
sound is to remove the inherant limitations of stereo and thus 
open up new possibilities of musical experience by placing the 
listener in a more intimate relationship with the sound. 

Four channel 
tape 

LF 
RF0 
LBO --0 

Existing stereo 
amplifier 

Pre -amps Main amps 

L 

L 

R 

LF 
RF 

LB 

RB 

2 ch. 
inputs 

4 ch. 
inputs 

LF 

RF 

3 

S' LB 
o 

RB 

LF RF 

sod sta,., 

+ 

+ 

I 

Listener 

LB 
LS 

B 

RB 

RB 

Decoder with Back 
balance and amplifiers 

gain controls 

PYV 

Fig. 2: Approximate relationship 
between quadraphonic sound stage, 
circle diameter and interchannel 

separation. 

Fig. 1: Converting an existing stereo amplifier to quadraphony with 
a decoder and back amplifiers. The speaker arrangement for quadra- 

phonic listening is also shown. 

PERHAPS the most striking demonstration of the 
effectiveness of quadraphonic equipment in a 
home setting is when a familiar and well 

recorded stereo disc or tape is played through four 
speakers in the `surround- sound' mode. The enhanced 
detail and realism is astonishing, to say the least. 
Actual quadraphonic recordings offer the promise 
of even better results, but with the limited amount 
of quadraphonic material to choose from at the 
moment, most of which is ineptly recorded `muzak', 
it is difficult to arrive at a valid comparison. 

It has been said that listeners prefer to hear their 
quadraphonic music at about half the normal stereo 
output level, but this could be attributed to a desire 
to remain apart from the performance, or to 
equipment defects. An experiment conducted by the 

PART 7 C 
writer on a number of 
they slowly adjust to fou 
tend to opt for higher a 
The initial response is to 
as `frightening' or `uncanny 
best describe quadraphonic 
If you prefer music as an u 
conversation then you mii 
stereo. 

One snag with quadrapl 
realism emphasises defect 
on the part of the musicians 
distortion, dust and scratc 
rumble, etc., but this is 
greater fidelity. With son 
systems it is difficult for 
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ROJECT 

i, BOLLEN 
riends suggests that as 
r speaker Iistening they 
ad higher output levels 
describe the experience 

,', but the word that may 
listening is `involvement':' 
nobtrusive background to 
;ht just as well stick to 

it 

Cony is that the greater 
s, such as lack of skill z 

and recording engineers, 
hes on discs, tape hiss, 
always the penalty of 

ie of the quadraphonic 
More than one hstenel- 

ogs 

S recordings 

Discrete Cß4 recordlo 

SURROUND SOUND 

LF -- 
Four RF-i- 

channel Mai 

tape 
deck LB 

Pre- amplifiers ampli 
----- 

RB --fa- 

Fig. 3a: Discrete tape system, 

Pre -amplifiers 
R 

L 

R 

Matrix 
decoder 

R F 

LB 

RBi-- 

RF 
Main 

amplifiers 
LB 

RB 

--- 
-0- 

3dB -- 
i- 3dB 

< 
Pick up 

3dB 

F'g. 3b: Matrix disc system. 

in a small room to hear the perfoimance in perfect 
balance. 

work? 
The -OW standard arrangement for quadraphonic 

listening is to have four speakers placed in a square 
array- preferably in the corners of the room--and 
facing inwards along diagonals, with the listener 
seated at the centre of the square, see Fig. I. 
Abbreviations LF, BF, LB and RB, denote left and 
right; front and back channels. The circular sound - 
stage, shown dotted in. Fig. 1, is a subjective 

Outputs 
3dB to .: 

speaket5 

p _ _.s'..- 

o 
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Q4 MATRIX DECODER 
SPECIFICATION 

Two -channel input impedance 43 -47kQ 
Four -channel input impedance 100k0 
Output impedance 2-2k0 
Maximum gain 2 
Equivalent input noise 100 /1V 

Maximum input signal 2V r.m.s. 
Maximum output signal 2V r.m.s. 
Distortion at 11042 500mV 0.1% or less 
Phase shift error 90`=±= 10% 100Hz -10kHz 
Maximum channel separation 30Hz 60dB 

1 kHz 50dB 
20kHz 25dB 

Frequency response 30Hz -30kHz ,'-1dB 

and then decode the resulting pair of signals with 
a mixing circuit or matrix to reconstruct the original 
four signals, Fig. 3b. Notice that separation between 
channels in the discrete case will be 20dB or more, 
while the matrix may offer as little as 3dB separation. 

Poor separation with two- speaker stereo reduces 
the distance between sound images, and at zero 
separation the images would be piled on top of each 
other as a mono sound centrally placed between 
the speakers. The situation is slightly different with 
quadraphony because poor separation reduces the 
apparent size of the sound -stage circle without 
affecting the distribution of sound -images. All that 
happens is that balance adjustments become more 
critical and movement of the listener in relation 
to the speakers is more restricted. 

boundary which is felt as a `hole' in the sound, or 
as a clear area of fioorspace where few sound- images 
occur. There is, however, no limit to the apparent 
location of sound -images outside the circle. Many of 
them seem to be a long way off, beyond the walls 
of the listening room. 

The old idea of coupling four speakers to a stereo 
amplifier is just not on these days. Each of the 
quadraphonic speakers needs to be fed with an 
adequate signal of low distortion. An economical and 
versatile way of going quadraphonic, with the least 
equipment redundancy, is to add a pair of back 
amplifiers and speakers, and a decoder, to an 
existing stereo set -up, as shown by the block diagram 
of Fig. 1 Stereo disc and tape decks, with their 
associated pre -amplifiers and tone controls, can then 
be employed for playing surround -sound stereo, 
and two -channel quadraphonic discs and tapes with- 
out modification, using the decoder circuit to split 
the two channels into four. Four -channel tape 
sources can also be played direct through the 
decoder gain and balance controls to the four main 
amplifiers, and it would be a simple matter to add on 
a CD4 disc demodulator and decoder in the same 
way. Thus, several quadraphonic systems can be 
catered for at the same time, with the vital controls 
centralised in the decoder unit. 

Discrete versus Matrix 
A discrete four -channel recording medium, such as 

multi -track tape, offers the best in quadraphonic 
sound. Each channel is free from crosstalk with 
other channels and signals are relayed direct to the 
main amplifiers after suitable pre -amplification, see 
Fig. 3a. Another less satisfactory approach is to 
encode four signals on a two- channel disc or tape 

534 

Internal view of the P.W. Project Q4 
matrix decoder. 
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Fig. 2 shows the approximate sound -stage diameter 
for several values of separation. Assuming the 
speakers are ten feet apart then a 3dB sound -stage 
will be 2ft. in diameter, and a 9dB stage Eft. If a 
critical listener moves his head one quarter of the 
sound -stage diameter in any direction this will throw 
a musical performance out of balance, so in the 
above case the listener would be confined to an area 
lft. in diameter with 3dB matrix separation, and 
5ft, in diameter when separation is virtually discrete 
and exceeds 19dB. 

Matrix techniques also introduce undesirable 
phase shifts in the speakers, which will tend to 
blur and shift those sound images having a smooth, 
rounded tone. Images of sharp sounds are much less 
affected, due to the inability of the ear to detect 
phase shifting above about 8kHz, this is probably 
why matrixed quadraphonic recordings tend to favour 
the use of plenty of percussion instruments. When 
a matrixed recording is correctly decoded, image 
width and channel separation are optimised. 
Incorrect decoding not only alters the intended 
location of sound images and tonal balance, but it 
can also boost the sound level of some instruments 
and reduce others, with peculiar results in some 
instances. 

To achieve widespread acceptance a quadraphonic 
system must be able to offer convenience of use, 
low cost per playing time, low noise, low distortion, 
a wide frequency response, and plenty of programme 
material, and these requirements are most easily 
met at the moment by vinyl discs. It is significant 
that the technically excellent, but inconvenient, four - 
channel open -reel tape recorder has been around 
for some time now and that little effort has been 
made to supply users of these machines with pre- 
recorded quadraphonic tapes. The quadraphonic 
snowball only started rolling when the matrix 
appeared, because this allowed highly developed 
stereo disc techniques to be readily adapted to quad. 

The present position is, therefore, that matrix 
users can now quite literally surround themselves 
with surprisingly good sounds from disc, tape, and 
radio, and play those favourite old recordings to 
maximum advantage, despite the shortcomings of the 
system, while advocates of discrete systems must 
wait, and content themselves with a very limited 
range of good programme material. 

Which system? 
At the moment in the UK a serious choice exists 

between the following systems: discrete Q8 tape 
cartridge, discrete Victor -RCA CD4 disc, Sansui -Pye 
QS matrix disc, C'BS -EMI SQ matrix disc, with RM 
or `regular matrix' being employed as a `back -up' 
system for stereo surround -sound playback. There 
are other systems in other countries, and new 
systems under development, but these are not likely 
to become established for some time. The Philips 
quadraphonic cassette is still under development, 
and may go discrete or matrix. A choice of system 
made by the BBC for FM radio will depend on the 
outcome of long -term listening tests, and many areas 
still await the coming of FM stereo. 

The currently available quadraphonic systems will 
now be discussed in greater detail. 

Q8 TAPE 
Discrete four -channel Q8 tapes and playback 

equipment are at present marketed mainly for the 
motorist, and are not stereo compatible. The 
recorded tracks on quadraphonic Q8 do not match 
up with the tracks on a stereo Q8, but this problem 
can be solved by tape head swiching. Provided that 
hiss and tape wear can be kept within reasonable 
bounds, and the manufacturers of pre- recorded tapes 
make some effort to extend frequency response, then 
this system could enjoy widespread popularity in 
the home as well as in the car. There is a rapidly 
increasing amount of quadraphonic programme 
material available for Q8. 

VICTOR -RCA CD4 
A conversion kit is available for this discrete 

disc system at a cost of around £90. The kit includes 
a special stylus and cartridge, low capacitance pick- 
up cables, and a pre- amplifier combined with decoder. 
CD4 is capable of providing a really good quadra- 
phonic performance but uses complex circuitry which 
is prone to noise and distortion when incorrectly 
aligned. With less than fifteen discs available (at 
the time of writing), CD4 is still very expensive in 
terms of pleasure for money. Additional equipment 
would be needed to play surround -sound stereo or 
quadraphonic matrix discs. 

RM (REGULAR MATRIX) 
The main use for this system is to enhance 

ordinary stereo programme material with four 
speakers by `bending' the stereo sound -stage around 
the listener giving the "surround- sound" effect. This 
is not true quadraphonic sound in its strictest sense, 
but a very acceptable compromise, giving subjec- 
tively better results than `one -wall' stereo. The 
presence of 180° phase shifts in the speakers causes 
serious blurring of some sound images. With RM, 
the sound -stage can only occupy a 270° sector, 
leaving a 90° hole behind the listener. Basic channel 
separation is 3dB, but this can be modified by the 
use of a variable separation matrix. QS and SQ 
recordings played through RM will suffer slight to 
moderate image mislocation. 

SANSUI -PYE QS 
This Japanese sysem uses the same matrix values 

as RM but employs 90° phase shifts to give more 
distinct images and a 360° sound -stage. Results can 
be good, with an even distribution of images around 
the listener. Basic channel separation is 3dB, but 
this can be altered in the same way as RM and 
Sansui have now introduced an automatic separation 
enhancement circuit called Variomatrix. QS record- 
ings are available under the 'Pye label and from 
import record stores. There is slight to moderate 
image mislocation from a stereo record played 
through QS, and serious image mislocation from an 
SQ record. 

CBS -EMI SQ 
90° phase shifts are also used in this American 

system, but matrix values are quite different to RM 
and QS. Excellent left to right separation is achieved 
at the expense of centre front to back separation, 
which means that a centre front or back sound - 
image will tend to be located close to the listener's 
head. A better image distribution can be achieved 
by deliberately introducing a measure of crosstalk 
between left and right channels, called blending, or 
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by the use of additional gain -riding `logic' circuits. 
A stereo or QS record played through SQ will 
exhibit serious displacement of images, generally 
towards the back and to one side. The SQ system 
currently offers the largest numl?er of quadraphonic 
recording in the UK, under CBS and EMI labels, 
and from import stores. 

If the reader is wondering why an SQ record 
sounds reasonably good through an RM matrix, and 
a stereo record sounds bad through an SQ matrix, 
this seeming contradiction can be explained by so 
called `psychoacoustic' factors. The ear does not 
behave in a predictable way when confronted by 
phase shifts and sounds issuing from point- source 
loudspeakers. 
One must accept that SQ records played through an 
RM (or surround sound) system is only the poor 
man's substitute for real quadraphonic sound. It 
does not clearly define the position of the performers 
or the listener. 

Back amplifiers and 
loudspeakers 

All main amplifiers and the four speakers should 
be as closely matched as possible in terms of power 
output and frequency response. The task of installing 
a pair of back amplifiers is now made easy by 
readily available modules with matching power 
supplies. It is only necessary to house these modules 
in a suitable box and wire them up according to 
the manufacturer's instructions to achieve results 
not far removed from the best in hi -fi at power 
levels ranging from a few watts to more than a 
hundred watts r.m.s. per channel. 

One very important point to check when setting 
up the back amplifiers and speakers is that these 
are in -phase with the front channels. This can be 
tested by feeding a low level signal of around lkHz 
into a front and back amplifier via separate gain 
controls, see Fig. 4a, and adjusting those controls 
for identical output levels as measured with an a.c. 
voltmeter between amplifier outputs and earth. Do 
not use a high level test signal as this could damage 
the amplifiers or loudspeakers. If the voltmeter is 
now linked between the two amplifier outputs, Fig. 
4b, a small or zero reading will indicate that phasing 
is correct, and a large reading that the amplifiers 
are incorrectly phased and that the polarity of the 
rear speakers should be reversed. 

If speaker polarity is not indicated -usually by 
a red dot beside one speaker terminal -it can be 
found by applying a 1.5V battery to the terminals 
and noting the resulting cone movement. In most 
cases, when battery positive is applied to speaker 
positive there will be an outward movement of the 
cone, but check that this is so with the other 
speakers. 

Room shape and furnishings may dictate a depar- 
ture from the ideal square speaker array, in which 
case aim for a rectangular configuration with 
speakers equidistant from the listening position. The 
speakers should preferably radiate at head height. 

Looking next at the stereo amplifier used for the 
front channels; if this is a modern unit it will almost 
certainly have pre- amplifier left and right outputs 
brought out to the rear panel, and bridged to the 
main amplifier inputs with a switch or plug. If not, 
then the unit will have to be modified to provide 
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this facility, and it would be a good idea to contact 
the manufacturers to see if they can supply a circuit 
diagram of the amplifier with suitable take -off points 
shown. 

The PW Project Q4 that follows examines matrix, 
circuits more closely, and describes a decoder circuit 
which offers switch selection of RM and QS, both 
with variable separation and SQ with variable blend. 
There is also provision for inputs from discrete 
sources, such as a Q8 tape -deck or a CD4 decoder. 
Switched modules are used in the decoder to allow 
for individual modifications or the construction of a 
simplified version which caters for one system only. 

The decoder design to be described in this series 
uses readily available components and will cater for 
several quadraphonic systems without adversely 
affecting the intended location of sound images or 
tonal balance. Correct decoding is achieved by switch 
selection of matrix parameters and infinitely variable 
adjustment of front and back crosstalk. 

In addition to handling all available quad matrixed 
recordings, including Pye- Sansui QS and CBS -EMI 
SQ, the decoder will also operate in regular matrix 
(RM) surround -sound stereo with variable 'wrap- 
around' and ambience -conventional two speaker 
stereo, two or four speaker mono, and will serve as a 
common control centre for discrete signals from a 
tape player or CD -4 decoder. If desired, the decoder 
can be built in a simplified form to cater for one 
system only. 

The matrix 
A matrix circuit is a special kind of mixer with 

four outputs which responds to the amplitude and 
phase of a pair of input signals. When fed with 
appropriate left and right input signals, a symmetri- 
cal matrix circuit will phase cancel an output signal 
to one loudspeaker when the sound image associated 
with that signal is located diagonally opposite that 
speaker. 

AC 
voltmeter 

1 

Fig. 4a r Checking amplifier phase, Step 1. Adjust input potentiometers 
for equal low -level outputs from LF and LB main amplifiers. 

Fig. 4h: Checking amplifier phase, Step 2. If voltmeter reading is 
higher than Step 1, reverse connections to LB and RB speakers. 
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The experienced stereo listener may have noticed 
that in -phase left and right signals create sound 
images in the gap between the two loudspeakers, 
while anti -phase signals cause sound images to 
extend outside the speakers. Anti -phase is sometimes 
used deliberately in stereo recordings to produce 
artificial effects, and it also occurs naturally in the 
form of ambience or reverberation, but in matrixed 
quadraphonic recordings phase should be carefully 
controlled. 

When a two -channel recording is played through 
a matrix to four loudspeakers, the in -phase images 
will be distributed around a semi -circle to the front 
of the listener; this is equivalent to a `wrap- around' 
stereo sound stage with a left only signal producing 
an image to the left of the listener and a right only 
signal to the right. Anti -phase images will then be 
located around a semi -circle to the rear of the 
listener. So, if there is any anti -phase content on a 
conventional stereo recording, this will be routed 
to the back speakers when played through a matrix. 

Fig. 5 shows the circular quad sound stage made 
up of in -phase and anti -phase images, and also lists 
the properties of input signals for four selected 
image locations. 

Matrix 
decoder 
with 

amplifiers 

-VLF 
LF 

RF 

LB 

CF' 

hase T 
RF 

R 

( LT 0051 

RB 
\ 

9 \yr 
. Aase 

_41,LB ` CB 

Input signals of the same 
amplitude and frequency 

Sound -image 
location 

L and R in -phase CF 

R only R 

L and R anti -phase 

y 
CB 

L only L 

Fig. 5: How phase affects matrix image location. 

The subject of separation between matrix channels 
is full of apparent contradictions. For example, a QS 
disc displays a separation of 7.7dB when played in 
two speaker stereo, and a simple QS decoder circuit 
also offers a left to right separation, of 7.7dB, but 
when the QS recording is played through the QS 
decoder the resulting separation is 3dB. Further- 
more, although QS separation is 3dB between 
adjacent channels, it is not, as one might suppose, 
6dB between alternate channels, that is, across the 
diagonals of the listening area. Instead, diagonal 
separation is infinite! 

With the basic SQ matrix, on the other hand, left 
to right separation is infinite, but front to back and 
diagonal separation is only 3dB. All rather confusing, 
but explainable in terms of code and decode 
formulas. 

Various tricks can be employed to increase 
separation with a matrix, such as the Sansui auto- 
matic matrix adjuster or. `Variomatrix' and the SQ 
gain- riding `logic' circuit, but these will only operate 
effectively with simple sound sources and would be 
confounded by a full orchestra. Fortunately for the 
listener, the net effect of poor separation with a 
matrix is merely to make balance adjustments and 
the listening position more critical, without otherwise 
influencing the location of sound images and tonal 
balance, but if programme material coded for one 
matrix system is decoded by the equipment of 
another matrix system results will nearly always be 
disappointing. 

Matrix decoders 
If matrix decoders are compared, and are broken 

down into basic circuit elements, they can be seen 
to consist of similar phase splitters, phase shifters, 
and mixers. The phase splitting and shifting circuits 
take the left and right input signals and process 
them to give a group of phase related outputs which 
are then added and subtracted by the mixers in 
proportions depending on the system code being 
handled. It is possible to cater for all available 

Unit 'A' 

R 

Phase -splitters Mixers 

/ T 

Outputs 

LF' 

RF' 

Unit '8' 

+L -L+R -R LFRFLBRB 

Phase -shifters 

LB' 

RB' 

Phase- splitters 

Fig. 6: The arrangement of units A and B. 
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The Sinclair Cambridge... 
no other calculator is so powerful 

and so compact. 

Complete kit- £2495 . R.A» 

The Cambridge - new from 
Sinclair 
The Cambridge is a 

new electronic 
calculator from Sinclair, 
Europe's largest . 

calculator manufacturer. 
It offers the power to 
handle the most complex 
calculations, in a 

compact, reliable package. 
No other calculator can 
approach the specification 
below at anything like the 
price - and by building it 
yourself you can save a 

further £5.50 ! 

Truly pocket -sized 
With all its calculating 
capability, the Cambridge 
still measures just 
42 "x2 "x ;6 ".That means 
you can carry the Cambridge 
wherever you go without 
inconvenience- it fits in your 
pocket with barely a bulge. It 
runs on ordinary U16 -type 
batteries which give weeks of 
life before replacement. 

Easy to assemble 
All parts are supplied - all you 
need provide is a soldering iron 
and a pair of cutters. Complete 
step -by -step instructions are 
provided, and our service dbpartment 
will back you throughout if you've any 
queries or problems. 
The cost ? Just £27.45! 
The Sinclair Cambridge kit is supplied to you 
direct from the manufacturer. Ready 
assembled, it costs £32.95 - so you're 
saving £5.50 ! Of course we'll be happy to 
supply you with one ready -assembled if 
you prefer - it's still far and away the best 
calculator value on the market. 

Features of the Sinclair 
Cambridge 
*Uniquely handy package. 

42" x 2" x 6 ", weight 32 oz. 
*Standard keyboard. All you 

needforcomplex calculations. 
*Clear -last -entry feature. 
*Fully- floating decimal point. 
*Algebraic logic. 
*Four operators ( +, -, x, -), 

with constant on all four. 
*Constant acts as last entry 

in a calculation. 
*Constant and algebraic 

logic combine to act as a 

limited memory, allowing 
complex calculations on a 

calculator costing less 
than £30. 

*Calculates to 8 
significant digits, with 
exponent range from 
10.20 to 1079. 

*Clear, bright 8-digit 
display. 

*Operates for weeks on 
four U16 -type batteries. 
(MN 2400 recommended.) 

538 

www.americanradiohistory.com

www.americanradiohistory.com


¡A complete kit! 
The kit comes to you packaged in a 

heavy -duty polystyrene container. It 

contains all you need to assemble 
your Sinclair Cambridge. 
Assembly time is about 3 hours. 

Contents : 

1. Coil. 
2. Large -scale integrated circuit. 
3. Interface chip. 
4. Thick -film resistor pack. 
5. Case mouldings, with buttons, 

window and light -up display in 
position. 

6. Printed circuit board. 
7. Keyboard panel. 
8. Electronic components pack 

(diodes, resistors, capacitors, 
transistor). 

9. Battery clips and on /off 
switch. 

10. Soft wallet. 

This valuable book -free! 
If you just use your Sinclair Cambridge for 
routine arithmetic.- for shopping, 
conversions, percentages, accounting, 
tallying, and soon -then you'll get more 
than your money's worth. 

But if you want to get even more out of it, 
you can go one step further and learn 
how to unlock the full potential of this 
piece of electronic technology. 

C 

as` 
n 

6 % 

F-. 

How ? It's all explained in this unique 
booklet, written by a leading calculator 
design consultant. In its fact-packed 32 
pages it explains, step by step, how you 
can use the Sinclair Cambridge to carry 
out complex calculations like: 
Logs Sines Cosines 
Tangents Reciprocals nth roots 
Currency Compound 
conversion interest 
and many others ... 

Sinclair 
Sinclair Radionics Ltd, London Road, 

St Ives, Huntingdonshire 
Reg. no : 699483 England 
VAT Reg. no : 213 8170 88 

Why only Sinclair can make you this offer 
The reason's simple : only Sinclair- Europe's largest electronic calculator 
manufacturer- have the necessary combination of skills and scale. 

Sinclair Radionics are the makers of the Executive -the smallest electronic 
calculator in the world. In spite of being one of the more expensive of the small 

calculators, it was a runaway best -seller. The experience gained on the Executive 
has enabled us to design and produce the Cambridge at this remarkably low price. 

But that in itself wouldn't be enough. Sinclair also have a very long experience of 
producing and marketing electronic kits. You may have used one, and you've 
almost certainly heard of them -the Sinclair Project 60 stereo modules. 

It seemed only logical to combine the knowledge of do- it- yourself kits with the 
knowledge of small calculator technology. 
And you benefit ! 

Take advantage of this money -back, no -risks offer today 
The Sinclair Cambridge is fully guaranteed. Return your kit within 10 days, and 

we'll refund your money without question. All parts are tested and checked before 
despatch - and we guarantee a correctly- assembled calculator for one year. 

Simply fill in the preferential order form below and slip it in the post today. 

Price in kit form: £24.95 + £2.50 VAT. (Total: £27.45) 
Price fully built: £29.95 + £3.00 VAT. (Total: £32.95) 

MI NUM Mil =Ell ISM NM 111111111 ME NMI II=1 NMI NNW MO 
PW 1073 

ITo: Sinclair Radionics Ltd, London Road, 
St Ives, Huntingdonshire, PE17 4HJ 

IPlease send me Name ' 
IE a Sinclair Cambridge calculator kit at I 

£24.95 - £2.50 VAT (Total : £27.45) 

1 - a Sinclair Cambridge calculator ready 
Ibuilt at £29.95 £3.00 VAT Address ' 
(Total: £32.95) 
*I enclose cheque for £ made I 
out to Sinclair Radionics Ltd, and 
crossed. 

1 
*Please debit my * B,arclayca rd /Access ' 
account. Account number 

I*Delete as required. PLEASE PRINT I - VIM _ MIN MNM --- ® MME WM M -- - -- 
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Two channel 
inputs 
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'A' 
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Fig, 7: Unit A as an RM surround -sound 
discrete inputs 

I LT 0071 

decoder w lh additional 

matrix systems with four phase splitters, two phase 
shifters, and four mixers. 

In the PW Q4 decoder, these circuits are grouped 
into two units, see Fig. 6. Unit A contains a pair 
of phase splitters and the four mixers, with the 
splitters providing non -inverted and inverted (180° 
phase difference) outputs denoted by a plus and a 
minus sign respectively. 

Unit A can be employed on its own for surround - 
sound stereo decode by connecting the splitter out - 
puts via a suitable resistance network to the mixer 
inputs, and additional mixer input resistors would 
serve for discrete inputs also. 

Unit B in Fig. 6 is designed to be coupled to unit 
A, and contains two phase shifters and two phase 
splitters. The shifters impart a lagging phase shift 

?+20V 

022pF 
L O-H-- 

Fig. 9: Units A and B as a QS 
decoder with 3dB separation. 

R O-I 
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of approximately 90° to the left and right input 
signals (leading is signified by a plus sign and lagging 
by a minus) which is thehi fed to the splitters to give 
leading and lagging outputs in relation to the 0° 
left and right outputs. For practical purposes the 
phase relationship between shifter and splitter out- 
puts and the original left and right inputs may now 
be ignored as the 0° outputs serve as reference 
signals. Another way of looking at this is to assume 
that the 0° output has been shifted +45° in relation 
to the input signal and a -90° output has been 
shifted -45° in relation to the input. 

When unit B is combined with unit A, and inter- 
connected by a suitable resistance network, they will 
offer a basic QS or SQ decode. 

With only two circuit modules, it is therefore 
possible to individually decode one of three systems 

+20v 

0.221l}rF- 

L O--'r 
0.22pF 

RO-'- 
+L -L +R -R 

Unit 
'A' 

LF RF LB RB 

100k111 100k 11 100k11 100k 
lin. lin. lin. lin. 
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--0LB' 
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Fig. 8. Unit A as a surround -sound decoder with variable separation. 
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1 
with a minimum of additional components, or to 
cover a wide range of codes and programme material 
by the use of a switched and variable resistance 
network. Suppose a user requires a surround -sound 
RM decode for his stereo tapes, plus discrete inputs 
for his four -channel tapes, he could employ the 
circuit of Fig. 7. An alternative RM decoder, which 
is suitable for surround -sound experimentation, with 
variable left to right separation set by dual -gang pots, 
is shown in Fig. 8. Yet another user might only be 
interested in a straightforward QS decoder, and he 
could combine units A and B with the resistance 
network values shown in Fig. 9. The circuit of 
Fig. 10 would give an SQ decode, with 10% (20db) 
front and 40% (8db) back blends to ensure a strong 
centre front image. 

The circuits of Figs 7 -10 all have a throughput 
gain of two and will function as shown, without 
additional components other than gain and balance 
controls and a power supply. 

For those who wish to experiment with resistance 

OLF' 

ORF' 

OLB 

ORB' 

* Blend resistors 

Fig. 10: Units A and B as an 
SQ decoder with 20dB front 
separation and 8dB back 

separation. 

network values, they can be arrived at by dividing 
the code figure into 100kul. Thus, for the 
Scheiber code the values are 100k/0.92 = 108.7kí2 
rounded off to 110k12, and 100k12/0.38 =263.1 
rounded off to 270k11. In the circuit of Fig. 8 the 
potentiometers cover code values of 0 -0.92, and are 
loaded by the 110kft resistors so that 0-38 occurs 
close to centre track. 

The SQ decoder of Fig. 10 can also be modified 
for blend on the basis of blend resistor Rb= 480/% 
blend, so if a blend value of 15% is required this will 
be 480/15 =32kft rounded off to 33kí2. Since SQ 
blend resistors tend to reduce the outputs from a 
pair of blended channels the above formula become 
increasingly inaccurate above about 30% blend, 
hence the value of 15kí1 in Fig. 10. 

The loudspeakers shown on this month's cover 
are the AUDIOTRONIC CRITERION. 

Next month, full circuit details will be given. 

RAE Courses 
We give below some of the 
centres which are running courses 
for the Radio Amateurs Examina- 
tion. 
BATH City Technical College, 
Avon Street. The instructor is 
P. A. Bubb, G3UWJ. 
BOSTON College of Further 
Education, Rowley Road. Lecturer 
is D. Byrne, G3KPO, Home House, 
Quadring Watergate, Spalding, 
Lincs. 
BRIDGNORTH College of Fur- 
ther Education, Stourbridge Road. 
Starts September 17. Lecturer is 
P. Edwards, G3DKJ and M. Jones, 
G3JCX. 
BRIGHTON Technical College, 
Faculty of Engineering, Richmond 
Terrace. 
CANNOCK Technical College, 
Stafford Road. Further gen from 
Principal, Cannock 5811. 

CANTERBURY College of Tech- 
nology, New Dover Road. Lec- 
turer: D. J. Bradford G3LCK. 
FARNBOROUGH (North and 
West) Further Education Centre, 
St. John's Road, Cover, Farn- 
borough. Lecturer is John Hardy, 
G3KND. 
GOSFORTH The Grammar 
School, Gosforth, Northumber- 
land. Tutor: D. R. Loveday, 
G3FPE. 
LIVERPOOL College of Tech- 
nology, Riverside Road. Details 
from the Head of Department of 
Electronics and Radio Engineer- 
ing. 
LONDON (Beckenham) Adult 
Education Centre, 28 Beckenham 
Road. Tutor is R. E. Piper, 
G3MEH. 
LONDON (Chingford) Com- 
munity Centre, Friday Hill House, 
Simmons Lane. Instructor is E. 
Johnson G2HR. 

LONDON (Holloway) Shelburne 
Youth Centre, Hornsey Road, 
London N.7. Phone 01 -607 8522. 
LONDON (Wembley) Copland 
Evening Institúte, Cecil Avenue, 
Wembley. Further gen from I. J. 
Bayliss, G8CZQ, 4 Aintree Close, 
Hillingdon, Middlesex. UB8 3HS. 
MANCHESTER Adult Evening 
Centre, Moorside County High 
School. Swinton. Instructor is P. 
Whatmough, G8BFP, and further 
information may be obtained 
from: T. Honeyford, 2 Gorsefield 
Drive, Swinton, Manchester. 
NEWPORT College of Further 
Education, Nach Road, Newport, 
Mon. 
PETERBOROUGH Electronic and 
Engineering Dept., Peterborough 
Technical College, Enfield Road. 
Further details from D. Byrne 
G3KPO, Roma House, Quadring 
Watergate, Spalding, Lincolnshire. 
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TV MAGNIFIER 
HAVE you ever wished you could 

take a closer look at some tele- 
vision programme? How about a 

television magnifier? One European 
research establishment has come up 

with a device which is based on 
closed circuit television (c.c.t.v.) 
principles. The unit can enlarge from 
5x to 25x and could be used to help 
people with poor vision or, perhaps, 
for educational applications. 

It must be confessed that the 
thought of having Raquel Welch on 

the television is exciting enough, but 
the prospect of having a gadget 
which could magnify her left toenail 
by 25x is positively unbearable, 
although it might put your scribes' 
viewing habits on a firm footing. 

ALPHA -NUMERICS 
Alpha- numeric displays have been 

with us for quite some time. There 
are many types, i.e. I.e.d., hot wire, 
liquid crystal etc. Someone has just 
found another type and they are 
calling it "Electroclìromic ". The basis 
of operation is to take a colourless 
organic material and transfer elec- 
trons to it from an electrode. 

A small, flat glass cell is filled 
using viologen bromide in aqueous 
solution. The display is formed by 

arranging a suitable pattern of 
working electrodes plus a common 
electrode inside the cell. The viologen 
ions receive electrons at the working 
electrodes by the application of only 
one volt between the common 
electrode and relevant working elec- 
trode. This causes the solution in the 
immediate vicinity of the working 
electrode to assume a blue /purple 
colour. Thus a shape (number, 
figure etc.) is shown coloured 
against a clear background. 

By applying the voltage again, but 
in the reverse polarity, the viologen 
ions are forced to give up their 
captured electrons and thus the 
display is erased. 

These displays can exhibit a 

memory effect and offer good con- 
trast which is claimed to be independ- 
ent of the direction of viewing. 

AGAINST THE LAW! 
Many people are becoming in- 

creasingly alarmed about the use of 
computers to store vast amounts of 
"personal" information. It is com- 
monly felt that a great deal of private 
information about the individual can 

ON RECENT DEVELOPMENTS 

be accessed by all and sundry. 
So, three rousing and sincere cheers 
for Sweden, the Swedish Government 
and for Prime Minister Olof Palme. 

A law has been passed which gives 
at least some protection to the man 

in the street. In Sweden, you are not 
allowed (now) to even compile a 

personal register of names etc. 
without the express permission of the 
newly appointed Data Inspection 
Board (D.I.B). It is now against the 
law to keep "sensitive" information 
about people in computers, such as 

psychiatric notes, arrests, alcoholism 
etc. unless you have permission from 
the D.I.B. And you are not allowed to 
keep computer notes about an 

individual's political or ' religious 
views. 

Two of the best items are a) An 
individual can sue a Data Bank which 
gives out wrong information about 
him or her and b) Every individual has 

the right to receive a free printout of 
all information which a Data Bank has 
on him -and that such a printout 
shall be in an understandable form. 
Government Departments can still 
keep Data information, but it is a very 
good start. At present, Sweden is the 
only country in the world to have such 
a system. Lets hope it's catching. 

ENERGY CRISIS 
The energy resources of the world 

are going fast, so we're told. Other 
methods of supplying power must 
be found. One possibility which has 
been with us for sometime is sunlight/ 
daylight plus the photoelectric cell. 
I predict some really hot develop- 
ments in this field, especially from 
the United States where people are 
becoming acutely aware of the energy 
crisis which is approaching. 

One company over there currently 
markets a unit composed of five cells 
which has a 1.5 Watt capability and 
sells for around 30 dollars for quanti- 
ties of 1,000 plus. Solar cells are 
already being employed in a variety 
of applications -to drive a small 
television receiver and to power a 

navigational beacon, the latter re- 
quiring 50 Watts. 

A European company is manu- 
facturing a unit which comprises 
64 cells and measures just over 
1.5 inches in diameter. It gives 
8 Watts but before you get too 
excited the price in the States is 
around 310 dollars for 1,000 up 

quantities. The U.S. is mentioned 
here because it uses such a colossal 
amount of energy. One official body 
in the U.S., the Solar Energy Panel, 

advises that 20% of the electrical 
energy required by the U.S. during 
the next three decades could be 
obtained from solar energy -but 
only if sufficient funds were made 
available for research. 

THE T.S.Q. 
In London recently a company 

demonstrated what it called a Touch 
Sensitive Digitiser. This touching 
display involves a piece of glass. 
Two edges of the glass (at right 
angles to each other) have piezo- 
electric transducers bonded to them 
thus forming X -Y axes, The trans- 
ducers are fed alternately with a 

signal which causes them to produce 
a pulse modulated surface wave. 
Frequencies involved are around 
4,000kHz. 

When not energised the relevant 
transducer is connected to a receiver 
circuit. Special counter circuitry 
carefully measures the intervals 
between transmission of the wave 
and the reflection from a finger in 

contact with the glass (or any other 
object in contact with the glass). 
Thus, by putting a finger on the 
surface, its position can be accurately 
determined. 

Because the glass is clear and has 
nothing internal added (i.e. electrodes 
etc.) it can be simply laid over images 
such as photographs, maps or even 
have an image projected onto it. 
A finger may then be pointed to any 
part, and that portion of the image 
can be stored in a computer. Thus a 

complete image can be put into the 
computer memory just by using a 

finger. 
Some of the applications are 

interesting and very practical. How 
about using the idea for an electronic 
keyboard for typewriters or even 
electronic organs -no contacts and 
no noise. Clearly the solution to many - 

problems will soon be in everyone's. 
hands. 
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PART 2 

SIGNAL PROPAGATION 
The FM programmes are carried on very high 

frequency (v.h.f.) channels in Band II which extends 
from approximately 88 to 108MHz. The signals thus 
have some similarity between those used for tele- 
vision in Bands I and III. They are propagated in a 
similar manner, and the service area of a transmitter 
spans a radius little more than 40 to 50 miles (some- 

, times more in one direction than others owing to 
deliberately engineered transmitting aerial direc- 
tivity or due to topographic features). 

Thus consistent reception, particularly of stereo, 
cannot be normally expected much beyond this maxi- 
mum range. However, this is not to imply that FM 
reception over greater distances is impossible. In- 
deed, under favourable conditions reception is not 
unknown over hundreds of miles, but then the 
propagation is enhanced by signal refraction in the 
troposphere (upper atmosphere) and sometimes in 
the ionosphere (the electrical layers above the Earth's 
local atmosphere). 

However, reception due " to such propagation is 
singularly unreliable and occurs (tropospherically) 
during spells of fine weather (i.e., during an anti- 
cyclone when the pressure is high). Fading is experi- 
enced as the refractive index of the troposphere 
varies. 

LONG -DISTANCE RECEPTION 
Reasonably consistent reception can sometimes 

be achieved over a path up to about 100 miles or so 
at an elevated receiving site and with a very sensitive 
tuner (IHF usable sensitivity in the order of 1.5,ß,V, 
p.d. 75 ohms) coupled to a high -gain multi -element 
aerial accurately orientated and connected to the 
tuner through low -loss feeder. The author is currently 
receiving stereo from his nearest stereo -encoded 
station over a distance of about 100 miles on the 
Goodmans Module 90 tuner -amplifier (receiver) in 
conjunction with a six- element Antiference aerial 
at a site with a good outlook towards the station 
at an elevation of about 200ft. Reception is not one 
hundred per cent reliable even then, but for most of 
the time `entertainment quality' stereo reception is 
possible. 

Readers who may be contemplating establishing a 
system to receive stereo at such extreme ranges must 
ensure that the tuner is of good quality and that it is 
endowed with good selectivity (IHF alternate channel 
selectivity not less than about 45dB) as well as high 
sensitivity, especially if the distant stereo station is 
close to the frequency of the much more powerful 
`local' signal. 

Moreover, if the `local' signals are very strong the 
tuner or receiver must have a high immunity against 
input (or front -end) overload, this generally calling 
for two or more variable tuned circuits in front of the 
mixer and field -effect transistors for r.f. amplification, 
if not for mixing. 

The aerial required for good stereo thus depends 
on the distance of the site from the transmitter, 
amongst the other factors already noted. In the inner 
service area, up to about 20 or so miles from a trans- 
mitter, a relatively simple aerial might extract suffi- 
cient signal strength from the passing radio signal, 
provided there is not a lot of local screening or elec- 
trical interference (e.g., car interference from a 
nearby main road!). 

FM DIPOLE 
The simplest FM aerial is the dipole. This is a 

length of wire or rod conductor of about 5ft. in over- 
all length broken in the centre for feeder connection, 
as shown in Fig. 2. The actual length depends on con- 
ductor diameter and on the part of the FM band 
where it is desired to `peak' the response. The length, 
in fact, . tunes the aerial. The wavelength of an 

et) gfn 

oaxiai feeder 
recever 

Fig. 2. The simple dipole aerial, useful in close proximity to the 
transmitter. 
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electromagnetic wave in metres is equal to the wave 
velocity divided by the signal frequency. The velocity 
is very close to 300 X 106 metres /sec., so the wave- 
length of a 100MHz signal is 3 metres. 

The simple dipole is useful when its length 
corresponds to about half the wavelength, which in 
this case is 1-5 metres, which is close to 5ft. However, 
the velocity is reduced slightly as the wave is ex- 
tracted by the aerial, depending on the velocity fac- 
tor (a function of the length /diameter ratio), so a 
practical dipole is generally made a little shorter and 
tuned to a slightly lower frequency, such that it 
works out to approximately 5ft. again. 

The FM signals are horizontally polarised (mostly, 
anyway, though `slant' polarisation is used in some 
parts to facilitate response on FM car aerials which 
are vertically disposed). This means that the receiving 
aerial has to be disposed horizontally to secure maxi- 
mum `capture' of the signal. So arranged, the aerial 
has a so- called `figure -of- eight' polar diagram, as 
shown in Fig.3, where there are two maxima and two 
minima response directions, the aerial picking up 
most signal when broadside on to the station and 
least when end on. 

re PO 

Ma timum 
response 

maximum 
response 

Fig. 3. Diagram showing the pickup characteristics of a dipole aerial. 

This sort of aerial may be all right up to ten miles 
from a powerful station, even when placed indoors 
or in the roof space, though towards the edge of the 
inner service area it may have to be mounted outside 

imum 
".sponse 

Tran 

Di 
gneis 

dipole 
Reflected 
signal 

- -. 

Fig. 4. Regardless of signal strength unwanted reflections of the 
signal can cause distortion on FM. 
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In some areas several FM pro- 
grammes are receivable but usually 
only if it is arranged to rotate the 
aerial system. In the Stolle system 
the motor -driven rotator, left, is 
remotely, controlled by the 'Mem- 
omatic' control box, below, thus 
showing the direction in which the 
aerial system is pointed. (J -Beam 
Ltd.) 

on a bracket, fixed to a wall for example. However, 
since it is wide -open to signals arriving from all 
directions it is of little use for discriminating against 
unwanted signals and interference. 

REFLECTIONS 
Like television signals, FM signals are vulnerable 

to reflection from hills and large structures. On tele- 
vision we get the well known ghost image or picture. 
On FM we get severe harmonic distortion, and, when 
the system is stereo, impairment of the stereo separa- 
tion and consequent loss of stereo effect. 

What happens is shown in Fig.4. The simple dipole 
receives the direct signal at one side and a reflected 
signal from a hill on the other side, where the 
response is still high. The reflected signal arrives a 
small fraction of a second after the direct signal 
owing to its longer route, and it is this which results 
in the distortion (and ghosting on television). An 
aerial of greater directivity is thus required to elimin- 
ate or reduce the response to the reflected signal or 
signals. 
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AERIAL DIRECTIVITY 
A dipole is given directivity by the addition of so- 

called parasitic elements (meaning that they are not 
in actual effective electrical connection with the 
dipole). Such an element behind the dipole is called a 
reflector and elements in front are directors. There is 
usually one director (or director system, depending 
on aerial design )and one or more reflectors. 

Fig. 5. Polar diagram of a typical four element FM beam aeria /. 

A simple horizontal 'H' type aerial could be com- 
posed of the dipole and one reflector or one director. 
With the former the dipole would face the station 
(reflector behind) and with the latter the director 
would face the station (dipole behind). Usually, how- 
ever, the parasitic of an 'H' aerial is a reflector. 

The greater the number of elements used in a 
design (up to a certain number governed by technical 
and practical factors), the greater the directivity, and 
with four elements (reflector, dipole and two direc- 
tors) we might obtain a polar diagram as shown very 
approximately in Fig.5. Here is indicated that the 

p9 

Fig. 6. Positioning of beam to avoid reflected signals can be quite 
critical. 

The FM aerial here is an Arrow 'Eight' by R. Smith Aerials of Luton. 
The accompanying TV array is one of the Zodiac range by the same 
company. 

response has been `pushed' from the rear and sides 
towards the front (rather like a stressed balloon), 
and resulting from this the front of the aerial picks 
up more signal than a simple dipole. 

The aerial is thus said to have 'gain'. Such an 
aerial, therefore, could be used to advantage in a 
situation as shown in Fig.4 to reduce the response to 
the reflected signal (Fig.6) and also in an area of weak 
signal field, where the intrinsic gain yields a greater 
signal than a simple dipole at the feeder. 

Thus, even in areas relatively close to a trans- 
mitter a high -gain directional aerial may be required 
to discriminate against unwanted signals arriving at 
bearings off the main beam, while at locations to- 
wards the edge of the primary service area and into 
the outer service area a high gain array might be 
required to produce sufficient signal strength for 
noise -free stereo reception. 

No hard and fast ruling can be given, but as a 
rough guide a simple dipole might prove adequate 
up to ten or so miles from a station, a two- element 
aerial from ten to twenty -five miles, a three -element 
aerial from twenty -five to about thirty -five miles and 
a four -element array at the extremes of the service 
area; but as already expounded, much will depend 
on the sensitivity of the tuner or receiver, on the site 
elevation and height of aerial above ground. For 
extreme fringe working an aerial of six elements 
could make all the difference between just about 
acceptable stereo reception and good, noise -free 
stereo reception. 

PART 3, NEXT MONTH, WILL CONCLUDE THE SHORT 
SERIES BY SHOWING HOW TO CONSTRUCT A FOLDED 
DIPOLE AND A FOUR ELEMENT BEAM FOR FM. MATCH- 
ING DEVICES AND ATTENUATORS ARE ALSO 
DISCUSSED. 
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E G. RAYER 

G30GR 

THE transmitter described here has only three 
stages, is crystal controlled, and gives a very 
useful RF output, running at about 10 watts. 

This, with a simple dipole aerial, will give solid 
contacts over a fair radius so for local working a 
rotary beam aerial is not necessary. 

CIRCUIT 
Fig. 1 is the circuit. The lowest frequency present 

is 72MHz, followed by a doubler to 144MHz. This 
results in an output free from unwanted frequencies. 
With a 144MHz transmitter it is quite usual to employ 
an 8MHz oscillator followed by multipliers (such as 
3 X 3 X 2) to obtain 18 X , or 144MHz. This can 
result in the presence of unwanted frequencies 
with the output. But with a 72MHz oscillator, 
followed by a doubler, incorrect adjustments, which 
will produce frequencies outside the band, are 
extremely unlikely. 

A 72.2MHz crystal was fitted for output on 
144.4MHz, but other frequencies can be used. V1, a 
6C4, is employed with an overtone crystal with 
Ll tuned to about 72MHz. With this type of oscillator 

(Not 
CT) 
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the circuit does not oscillate at the crystal funda- 
mental and so no lower frequency energy is present. 
Oscillation is directly at the overtone frequency for 
which the crystal is made. 

Experiments with this kind of circuit show that 
it is almost useless trying to press old surplus 

250/300V + 
s1 + 

p 
Modulator 

+ 2507300V 
M2 
100mA 

Fig. 1. Complete circuit of the 2m transmitter using spot frequency crystal control. 
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crystals 'into service even if a har- 
monic works out at the required 
frequency. These crystals may fail 
to oscillate or may give only a very 
small output or not provide the 
expected frequency when oper- 
ating in an overtone mode. It is 
thus virtually useless to try the 
circuit with any crystal except the 
correct type. 

Feedback depends on the 
position of the tapping on LI, and 
the small trimmer TC1 allows ad- 
justments to tuning. 

V2, a 5763, receives drive at 
72MHz and doubles this to 144MHz 
so no problems of stability arise. It 
was not found necessary to operate 
this stage at maximum dissipation 
in order to get enough grid 
drive for the power amplifier. 
However, maximum ratings for the 
5763 used may be noted, in case it is wished to raise 
the output. When operating as a doubler, 300V may 
be applied to the anode when R3 can be reduced 
to 12.5k0. Maximum anode current should then be 
40mA resulting in a maximum anode dissipation of 
12 watts. 

L2 is tuned to 144MHz by VC1, and TC2 compen- 
states for stray capacitance in V2. Tap G is a test 
point allowing grid current to be checked without 
having to disconnect R4. 

The QQV03 -10 is an internally neutralised double 
beam tetrode, working as a straight through PA 
at 144MHz. L3, tuned by VC2, drives the grids in 
push -pull and, as bias is obtained by grid current 
through R7, a grid current meter Ml is permanently 
fitted. The actual maximum rating of this stage is 
76mA anode current at 300V, or 23 watts input, 
with 3mA grid current. Normally, a somewhat lower 
input has been used, around 10 to 15 watts. 

* components list 

Resistors 
R1 3 3kS1 iW 
R2 100k0 4 W 
R3 33ki+ W 
R4 82k!? 4-W 
R5 1kS) }W 

R6 330û1W 1 
R7 2Tkát ¡ W 
RS '47í1 á W } 

R9 39kfZ 1W 
R10 47á2 z`-W 

Capacitors 
Cl, C4, CS 001f2F 350V disc ceramic 
C2, C5, C7, C8, C9 0-01,4F 150V disc ceramic 
C3 22pF mica 
C10, C11 2000pF 800V disc ceramic 

Ali 10Y,,, 

TC1 10pF 
TC2 10pF 
VC1-25pF 
VC2 25pF 
VC3 12pF 
VC4 50pF 

trimmer (Jackson Tatter) 
tubular trimmer 
butterfly 0.015' spacing (Jackson C713) 
butterfly 0.015° spacing (Jackson C713) 
butterfly 0.045" spacing (Jackson C713) 
(Jackson C801) 

Valves 
V1 6C4 V2 5763 V3 QQVO3 -10 

Miscellaneous 
Ml, meter 5mA ísá. M2, meter 100mA ísá 
Chassis, 8 x 5`z 2in, with 5 x 2in. screen. 
Co -axial socket. On -off toggle switch. 
Crystal HC18U (or HC25U, see text) (Senator 
Crystals, 36 Valleyfield Road, London, SW16). 
Valveholders, B7A (1) ceramic with skirt and 
screen, BOA (2) ceramic. 

471 
LJ LJ lJ 

LJ 

Fig. 2. Drilling details for the top of the chassis. Note the unconventional 
anti- clockwise valve sequence. 

L4 is tuned by VC3, and M2 is permanently con- 
nected to show anode current. HT for this stage is 
drawn from the modulator so S1 can be opened 
during tune -up, so that HT is not applied to the PA. 

TC3 adjusts PA loading and the output is fed into 
a co -axial cable which runs to the aerial. The 
original transmitter could be operated without the 
least disturbance to TV reception in the same house, 
but this depended on various factors and it is 
impossible to say that this happy state would remain 
so in all circumstances. 

CHASSIS WORK 
Drilling dimensions for the 8 X 5 X 2in. chassis are 

shown in Fig. 2, V1 requiring a skirted holder with 
screening can, but screens must not be used on V2 
or V3. A screen is required across the holder of 
V3, below the chassis. If a "universal chassis" is 
used, an extra 5 X 2in. flanged side can be used for 
this purpose its flanges being cut to fit inside the 
front and back flanges. 

Holes are cut or punched in the front runner to 
take the meters and switch, the back runner taking 
the co -axial aerial socket and a grommet for the 
power supply leads. 

The capacitors VC1 /4 are readily available each 
being mounted by two 6BA bolts. The exact values 
shown need not be used and some slightly smaller 
surplus capacitors of similar type have been cheaply 
available and are quite suitable. 

WIRING 
Fig. 3 shows all wiring and components and Fig 4 

the construction of the coils. All by -pass capacitors 
(Cl, C2, C4, etc.) should be connected with the 
shortest practical leads. 

One end of L1 is soldered to the insulated tag of 
a small tag strip, which also supports TC1. A lead 
from the second tag of TC1 runs to pin 5 on V1 and 
this lead supports the other end of Ll. 

A wire -ended crystal was used its leads going to 
pin 6 on VI and the junction of Ll and TC1 at the 
tag strip. 

Keep heater and HT leads against the chassis, but 
RF leads, such as to C3, clear of the metal. TC2 is a 
tubular trimmer, mounted by a nut which forms the 
chassis return. 
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+250/300V 6.3V 

Modulator 
Aerial 

R5 VC1 yc2 
RMC' V2 _- 7 // 

V i 
. 

CCS,i' TC 
R6 R7 

..MC V1 

0 5/0 Insulator 
. 

. 

1181 

Li 11 

Q_ ' -tJ 

Switch Si 

VC3 

TC1 

Crystal 

+ M2 

Fig. 3. Layout of components and wiring underneath the transmitter. See note at end of article 
with reference to crystal mounting. 

R6, R7 and R10 have a very short lead to the centre - 
tap of the appropriate coil. Position L2 and L3 so 
that they are almost touching each other. 

The junction of R3, C6 and R6 is supported by an 
insulated tag or pillar as is the junction of C10, Cll 
and R10. 

Position the holder for V3 so that pins 1 and 3 
come to the left of the screen, as in Fig. 3. Cut the 
screen to pass closely over the valveholder, while 
adequately clearing tags 1, 3 and 4. Note that the 
screen passes completely across the holder. It is 
secured by bolts fixing the valveholder and is also 
bolted to the front and rear of the chassis. 

The ends of L5 are shaped so that they can be 

548 

soldered to VC4 and the aerial socket, when L5 is 
pushed between the middle turns of L4. 

Check that the capacitors can be adjusted without 
fouling leads or resistors. Chassis returns should be 
stout and as short as possible. 

Fit flexible leads from the tag strip for power 
connections. The jumper between HT tags is to allow 
easy disconnection of V2. 

The heaters require 1.73A at 6.3V. For HT pur- 
poses, a 300V 120mA or similar supply is most 
suitable, though the equipment will work satisfac- 
torily at reduced input with a lower voltage. 

If the HT voltage for Vl and V2 is too low, it 
may be difficult to obtain enough grid drive for V3. 

Photograph of author's prototype transmitter which may be compared with Fig. 3, above. 
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A voltage of under 250V is not recommended for 
V3. With 250V it is better to keep to about 6W to 8W 
input, rather than trying to load V3 to a greater 
input, which may actually reduce RF output, when 
the HT voltage is low. Anode current is shown by 
M2. 

A small push -pull modulator will do very well with 
the transmitter. Good results can also be secured 
with an economical modulator consisting of a twin 
triode such as a 12AX7, followed by a single 6BW6 
or similar output stage, but the PA input should then 
be kept down to 8 or 9W. 

ALIGNMENT 
It is obviously necessary to adjust the circuits for 

proper working. However, wrong adjustment is more 
likely to result in no RF output, rather than an output 
which is outside the permitted band. The PA is not 
switched on by S1 until 1 to 2mA grid current has 
been obtained, as shown by Ml. In any case correct 
operation of the crystal oscillator must first be 
checked. 

L1 

Wound with sleeving 
R6 R7 

6t 20s g 5t 20swg 

5' 
e 

1 
día 

L2 

é 

Pia 
L3 

R10 
4t 16swg 

L4 

it T 
Single turn, 
insulated, in L4 

rdia 

Fig. 4. Winding information for 
the four coils. See text for 

position of tap on Lt. 

Temporarily disconnect the HT jumper so that HT 
is on V1 only. V2 must however be in place. A meter 
should be included in the HT lead to Vl. Ideally, 
rotation of TC1 should now show a point where the 
anode current of V1 falls, showing that oscillation 
has begun. Turning TC1 away from this position, 
either way, should result in anode current rising 
again, due to oscillation ceasing. In these circum- 
stances, the frequency of oscillation is controlled by 
the crystal and all is well. In addition, checking with 
a receiver will show that the oscillator frequency does 
not change, no matter what setting is used for TC1. 
Wrong adjustment of TC1 merely causes oscillation 
to cease. 

It may be found that current remains relatively 
low, say 7 to 8mA, for all settings of TC1 and that 
the oscillator frequency moves over the band as 
TC1 is adjusted. If so, the oscillator is not controlled 
by the crystal. This must be corrected by moving the' 
tapping on Li a little nearer the crystal end of the 
coil. 

On the other hand, it may be found that no adjust- 
ment of TC1 produces oscillation and that current 
remains around 15mA or so. In this case, the tapping 
must be moved a little nearer the anode end of Ll. 

TC1 is purposely small, so that it is practically 
impossible to tune to wrong overtones of the crystal. 
It might thus be necessary to compress or stretch Ll 
a little to get the circuit on frequency. If a grid dip 
oscillator is available, adjust L1 so that this shows 
resonance at 72MHz with TC1 about half screwed 
down. 

This type of oscillator is not particularly tricky, 
but may require a little care and patience. Once 
adjusted, it is reliable and will not need any more 
attention. 

When oscillation is obtained, clipping a meter 
across R5 (meter negative to G) should show a little 
grid current in this stage, rather less than 1mA. HT 
can then be applied to V2. 

Rotating the capacitors VC1 and VC2 should now 
show grid current on Ml. If VC1 is fully closed with- 
out a peak being reached, compress L2 slightly, and 
vice versa. Coverage of these circuits is quite small, 
and it is impossible to tune them to wrong harmonics, 
if made as described. Coils L3 and L4 can also be 
adjusted in the same way, if necessary, so that each 
trimmer has a definite tuning point. 

TC2 can be set about half open. Subsequently 
adjust it a little at a time, while correcting tuning 
with VC1, until the best grid current reading on Ml 
is obtained. 

Should the best obtainable grid current be too small 
L2 may be moved nearer to L3. It may also be 
necessary to increase the HT voltage to V2 in particu- 
lar, if this is rather low, or to reduce the value of 
R3, or to make a small adjustment to the tap on Ll, 
to secure more drive. Final adjustments are made 
with all stages tuned up and working. Where grid 
current is more than adequate, L2 and L3 may be 
separated a little, or tuning slightly staggered. 

PA ADJUSTMENT 
As mentioned, HT must not be applied to V3 until 

at least 1mA is shown by Ml. A load such as a 12V 
6W lamp can then be plugged into the aerial socket, 
VC4 is opened and S1 is closed. Adjusting VC3 to 
resonance should light the Iamp. If L4 needs adjust- 
ment, make this as describèd for L2 and L3. 

Closing VC4 will increase loading. As is usually the 
case with VHF equipment of this type, an accurate 
indication of PA tuning cannot be obtained by 
observing the dip in anode current shown by M2. A 
slight re- adjustment of VC2 and VC1 may be re- 
quired as the. PA is loaded and tuned. 

It should be found that the circuit works reliably 
when switched on. If the oscillator does not start, 
tune TC1 slightly off peak, until this is overcome. 

For local working, a dipole is easily made which has 
the advantage of minimal directivity. It can be con- 
structed from alloy tubing, flattened and drilled at 
the inner ends and secured here in an ordinary junc- 
tion box. The overall total length should be about 
3812in. A co -axial cable is attached to the inner ends 
of the elements, in the junction box, The aerial can 
be raised on a light post or pole, or can be fixed 
to a support arranged as convenient on the house. 

As the use of a wired -in crystal severely restricts 
the versatility of the transmitter constructors may 
wish to use the similar plug -in crystals, type HC25U, 
with a suitable socket. -Tech. Ed. 
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TAKE 2 
DAVID ANDREWS 

No. 53 
SWANEE WHISTLE 

A series of simple transistor projects, using not more than twenty components. 

A 
very simple project this month, based on our 
old friend the astable multivibrator. Although 
it uses only small -signal transistors it gives a 

surprisingly high output signal level into a 35 ohm 
Ioudspeaker. 

Circuit 
Transistors Trl and Tr2 are the active components 

of the multivibrator, the frequency of oscillation 
being being set by Cl with R2 and C2 with VR1 and 
R3. The signal at the collector of Tr2 is directly 
coupled to Tr3 which works as an emitter follower 
to provide sufficient current drive for the loud- 
speaker. 

Note that the circuit runs from a 4-5V battery. It 
would be very unwise to exceed this voltage because, 
as the circuit stands, Tr3 is working on the limit of 
its power dissipation; an increase in supply voltage 
could easily destroy this transistor. Because of the 
lower- than -usual supply voltage it is not necessary 

R1 1 kS2 
R2 100kS2 
R3 12kS2 
R4 1 kS2 

R5 .: 1kS2 
C1 ' 4700pF 
C2 4700pF 
VR1 200k0 (linear} 
TM BC108 
Tr2 BC1O8 
Tr3 BC1O8 
SW1 Push switch 

tp 
11) 
1p 
1p;. 
4p? 
4p 

25p 

10p .i 

10p; 
15p 

830 

LS1 is a 35 ohm loudspeaker and is not allowed for in 
the above list. 
No allowance is made for minimum order costs or 
for postage and packing,and these points should be 
checked carefully before ordering. 

550 

to protect the base /emitter junctions of Trl and Tr2 
with diodes. Thus the circuit is probably as simple 
as it could possibly be. 

Operation 
Operation is effected by the push button in the 

supply line and provided this is of reasonable quality 
clicks should not be too troublesome. It would be 
possible to use a slider potentiometer for VR1 and 
make quite a smart looking instrument that would 
operate in much the same way as a real Swanee 
Whistle. If the frequency of operation is not in the 

IAM 00391 

Circuit of the Swanee Whistle 

range desired it can be dropped by about one 
octave by doubling the values of Cl and C2; con- 
versely, halving the values of these two capacitors 
raises the frequency by about one octave. 

A word of warning: it is not advisable to run the 
circuit with a loudspeaker having an impedance of 
less than 35 ohms but higher values may be used at 
the expense of power output. R 

BC108 

LS 4-5V 

Suggested layout of circuit on veroboard and connections to external components. 
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LARGE STOCKS 

ATTRACTIVE DISCOUNTS 

DEPENDABLE SERVICE 
Everything brand new & to makers specs. 

TRANSISTORS BY 
SIEMENS AND 
NEWMARKET 
243052 npn silicon power 60p 
AC153% pup germanium low power 82p 
AC176K npn germanium low power 82p 
AD161 npn germanium medium power 42p 
AD162 pnp germanium medium power 40p 
AF139 pop germanium UHF 49p 
BO 107 13p; 130108 lep; ßC109 18p; 
BC167 lip 130168 10p; BC169 llp 
BC177 21p BC178 19p; 1íC179 21p; t 
BC257 12p BC258 11p; 230259 18p f 
Standard groupings available. 
ßD135 ope med power 87p 
ßD136 pop med power 38p 
DIODES 
OA90, 0A91, 0A95 each 80 
0A200 9p; 0A202 10g 
Other eemicondnctora 
AC128 17p; AF117 82p 
BFY51 19p 

Full lists and technical data will be found in 
Catalogue No. 6. See also amendments list. 

omponent 
Specialists 

ELECTROLYTIC CAPACITORS 
AXIAL LEAD Prices subject to amendment by the manufacturer. 
Rated voltage: 3V 28V 10V 16V 25V 40V (13V 
Capaclt 

047 
yµ F 

100V 

1.0 
2.2 
4.7 14 7p 
10 8 
22 7p 7p 

79 
7g 

47 7p Sp 7p 8p 7p 
100 Sp 7p 7p 7p 7p 9p 
220 7p Sp 8p Op Op 10p 
470 8p 9p Bp 14 12p 17p 
1000 10p 12p 12p 17p 20p 24g 
2200 14p 17p 22p 25p 86g 40p 
4700 25g 28p 87p 41p 54p 
10,000 40p 43p 

10p 
10p 

lop 

7p 
Sp 
7p 
7p 
99 

lip 
17p 

40p 

7p 
7p 
SP 
71; 
80 
9p 

120 
19p 
27p 
43p 

Polycarbonate 
-5% Tolerance 
250V up to 0.1µF: 100V /01µF and 
above. 
0.01; 0012; 0015; 0.018; 0022; 
0027; 0033; 0.047; 0058; each 40. 
0068; 0082; 0,1; 012; 0.15 each 4p. 
018; ;.22 ; each 5p. 
027; 0.33; Op. 039 71. 047 89 0.5610g. 
06811p. 1µF 13p. 
Prices subject to amendment by the 
manufacturer. 

SILVERED MICA non -polarised 
capacitors in 34 values from 2.2 pF 
to 680 pF, each 8p 

SIEMENS' 
THYRISTORS 

ZENER DIODES full range E24 values: 400mW: 2,7V to 
36V. 14p each; 1W: 6.8V to 82V, 21p each; 1.5W; 4.7V 
to 75V, 48p each. Clip to increase 1 0W rating to 3 watts 
(type 286F) 4p. 

RESISTORS 1 0%, 5 %, 2% 
Code Power Polereae. Ronge 

0 1120W 0% 822 -220K L2 
C I /8W 5% 4'7R -470K L) 
C 1/4W 5% 4,7 0 -103412 
C 1 /2W 5% 4.761 -1034 i2 
0 IW 5% 4.70 -10M i1 
MO 1/2W 2% 100 -1Mí1 
WW 1W 10°óf1 /20 f2 0.2262 -3.90 
WW 3W 5% 1A -10K61 
WW 7W 6% 1R -10K f2 

Codes; C- carbon 1ì1m, high etabillty, low noise. 
MO -metal oside, Electrosil TES, ultra low noise. 
WW-wire wound, Pleseey. 

Values: 
212 denotes serine: 10, 12, 16, 18, 22, 27, 33, 30, 47. 56. 68, 82 
and their decades. 
224 denotes series: as Ell plue 11, 13. 16, 20. 24, 30, 36, 43. 51. 
82, 75, 91 and their decades. 

Values 
a vailobl. 

1 to 9 10 to 99 100 up 
!.ee note below) 

212 9 8 75 
224 1 09 0.75 nett 
F12 1 0.9 075 nett 
E24 1.2 1 0.9 nett 
212 2.5 - 2 1.6 nett 
E24 4 a 2 nett 
E12 7 7 8 
212 7 7 8 
E12 9 8 8 

Prise, are in pence each for quantities of the came 
ohmic value and power raring. NOV mired calas(. 
(Ignore fractions of one penny on total value of 
resistor order). 

* Please remember to add V.A.T. to your order. 

DIN PLUGS & SOCKETS 

2 way LS- socket 10p; plug 12p. 3 way ser. motet 10p; 
plug 12p. 6 way scr. socket 12p; plug 13g. 

If you hare already got your No. 6 catalogue and want to 
now talea( additional items and price amendments, aero) 

B.A.E. for special supplementary list. 

TRANSISTOR 
ACCESSORIES 
To3 cover 7p 
Beat sinke 11C/w, type 6W1, undrilled 80g 

SWITCHES 
10110 SPOT 
toggle 20p: 
409 DPDT toggle 
29p. (There are chrome plated 
2.5A rating) 
7201 Sub-miniature DPDT 
250V a.c /2A 48p 

ROTARY SWITCHES 
Badiospares Miniature Maka- switch fie assembly kit form) 
Shalt 48p. 
Wafers, 3íßB -2P5W, 1P11W: 1113M- 1P12W. 2P6W, 
3P4W, 403W, 6P2W, each, 80. 

WAVECHANGE 
SWITCHES 
1P12W, 2PBW, 3P4W, 
4P3W, each 24p 

ELECTROO UE 

KNOBS 

Fte 

KB4 

All grub screw fitting for 5" shafts. 
Black. For other typen -see 
Catalogue No. 6, P.34 

Ft3. 

tr. 

IF.14 (26mm) pack cf 2 88p 
F.13 (2mm) pack of 2 88p 
F.12 (33mm) pack of 2 40g 
F.19 (20mm) pack of 2 32g 

K30í3 F.18 (26mm) pack of 2 88p 
F.17 (38mm) pack of 2 40g 

%B.4 (20mm) pack of 4 40p 
K.10/3 (17mm) aluminium, each 24p 

POTENTIOMETERS 

rrrE ee20 

Rotary carbon track, double wiper 
SINGLE P20 lin 10052 to 2.2M11 
12p, P20 log 4 .7K 52 to 2.2 meg. l2p 
JP20 Log, 4.7Ki2,to 2.2311212p, 
Dual gang lin 4.7 %0 to 2 -2m S2, 
42p; Dual log, 4.7 %S2 to 2.2m SI 
42p; Log /antilog, 10K, 22K, 
47K, DM only 44; Dual anti - 
log, 10% only, 42p. Any type 
with 2A D.P. mains switch, 
12p extra. 
Only decades of 10, 22 2 47 avail- 
able in rangea quoted. 
DUAL CONCENTRIC DP20 in any 
combination of P20 values, 60p; 
with switch, 72p- 

SUPER 
Lin or log. 10M to ]meg. in ail 
popular values, each 28p. 
Escutcheons- White, grey, black, 
10p each. 
Control knobs: b1k /white /red /yel/ 
gr. /blue /dk. grey /lt. grey, each 5p. 
CARBON SKELETON PRE -SETS 
Small high quality, PR lin: 10051 
220 il, 470 52, 1K, 2K2, 4K7, 101K, 
22K, 47K, 100K, 220K, 470K, 1M, 
2M2, 5M, 10M 12. Vertical or 

S1 ider horizontal mounting, 5p each, 

IT'S ALL IN THE LATEST 
ELECTROVALUE CATALOGUE 

No. 6 (4th printing) contains details 
of 100's of semi- eonductore; ICs with 
circuit diagrams, R's and C'a of 
practically every kind, acceaaoriee, 
components, tools, materials, etc. 
information and equivalent tables, 
etc. Weil illustrated (96 pages 50. x 
81 ") 25p. post free with refond 
voucher for 25p, allowable on orders 
over £5 or more. 

With 
25p 

refund 
voucher 

All items offered for sale in accordance with our stated 
terme of business, copy of which available on request. 
Prices quoted DO NOT include V.A.T. 
Orders from U.K. customers must be accompanied by 
an additional 10% of nett value for V.A.T. 

DISCOUNTS Nob allowed on nett price items. 
10% on order, for £5 or more, 15% on orders for £15 or 
more. Pikes rubjeet to alteration without prior notice. 

PLEASE SEE LATEST AMENDMENT LIST. SEND S.A.E. 

ttsti 411MMINIMMIMNIMII 

POSTAGE AND PACKING FREE 
SURCHARGE 10p on small mail orders under £2. On, erseas 
orders carriage and insurance charged at cost. 

(Dept. P.W. 8) 28 ST. JUDES ROAD., ENGLEFIELD GREEN, EGNAM, SURREY, TW20 OHB 

Hours: 9 -5.30: Sat. 1 p.m. Tel.: Egham 3603 Telex 264475 
ERG. REG. NO. 1047788. R.O. 28 ST. JIIDES ROAD, ENGLEFIELD GREEN. EGHAM, SURREY. TW20 OHB 
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TECHNICAL 
TRAINING 

in radio television 
and electronics 

Whether you are a newcomer to radio and electronics, or are 
already engaged in the industry, ICS can help you. We can 
further your technical knowledge and provide the special- 
ized training so essential to success, or prepare you for a 

recognised examination. ICS have helped thousands of 
ambitious men to. move up into higher paid jobs - we can 
do the same for you. 

Take one of these courses.. 
Society of Engineers Graduateship (Electrical 
Engineering) 
C & G Telecommunications Technicians 
Certificates 
C & G Electrical Installation Work 
C & G Certificate in Technical Communication 
Techniques 
C & G Radio Amateurs 
MPT General Certificate in Radio Telegraphy 
Audio, Radio and TV Engineering and Servicing 
Electronic Engineering Maintenance, 
Engineering systems 
Instrumentation & Control systems 
Computer Engineering and Technology 
Electrical Engineering, Installations, 
Contracting, Appliances 

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

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

To: INTERNATIONAL CORRESPONDENCE SCHOOLS 

Dept. No .532U, Inte. text House, Stewarts Road, 
London SW8 4UJ or telephone 01 -622 9911. 
Please send me the ICS prospectus - free and without 
obligation. 
(State Subject or Exam.) 
Block. Capitals Please 
NAME 

ADDRESS 

OCCUPATION AGE 

ICS your key to a brighter, 
better future 

Accredited bythe Council for the Accreditation of Correspondence Colleges L 
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SPEAKER BARGAINS £ 
EMI 13" x 8" 3, 8 or 15 ohm 

2.10 
With Co -Axial Tweeter .. 2.20 
Twin Tweeter . .. 3-55 

Type 350 8 ohm, 20 watt 8.00 
6j" 8 ohm, 10 watt 2.50 
8" 8 ohm, 10 watt 3.75 

12" 8 ohm, 20 watt 5.50 
8" x 5" C /Mag. 5 watt 1 "20 
8 z 5" Duelcone 

8 ohm, 10 watt 2.50 

All Prices include V. ' .T. £ 
FANE 7 "x4" 3or 8 ohm .. 1.00 

8" Dualtone 8 ohm.. 2 "40 
CELESTION 8" 15 ohm .. 1.55 
ADASTRA 10" 8 or 15 ohm, 

10 watt .. 2.75 
BAKER GROUP 25 12" 8 or 

15 ohm, 25 watt .. 6.45 
P. & P. .. ' -25 

5" 8 ohm, 5 watt C /Mag... -85 
24" 8 ohm o r 64 ohm .. .50 

P. & P. .. -10 

TWEETER & CROSSOVER 
EMI 34" 3or 8 ohm C /Mag 1-00 
Cone Tweeter 8 or 15 ohm, 

10 watt .. 1.90 
Cone Tweeter 8 ohm, 3 watt 1.00 
Horn Tweeter 8 ohm, 20 watt 5 "50 

Dome Tweeter 8 ohm, 30 watt 4.00 
Crossovers CN23 (3 ohm), 

CN28 (8 ohm), CN216 (16 
ohm) .. .. 1.00 

P. & P. .. 10 

KIT FORM CABINETS TEAK 
12 x12 x6 with 8 "8 "x5 "or 

6h" and 3-," cut out.. . 2.45 
17 010 x6 with 8" or 13" x8" 

cutout .. .. .. 3.25 

18x11 x 9 with 13" x 8" cutout 
for EMI 350 .. .. .. 4.25 

P. & P. ea. -35. 

MICROPHONES 
CM20 Crystal Hand .. .50 
CM70 Planet stick metal, 

switch crystal 1.55 
DM160 Dynamic uni -dir, ball 

metal . 3.95 
UD130 50K /600 ohm, uni -dir 

ball meal .. .. .. 4.50 

5.75 
CONDENSER MIKE 600 ohm, 

uni -dir . 7.90 
Cassette Stick Mike with R. 

Control on /off switch 
(2 "5 & 3.5mm J /Ply) .. 1.35 

Lapel type, crystal . .. -40 
P. & P. .15 

SOLDERING IRONS 
ANTEX CN240 15 watt .. 1.60 

SK1 Kit (15 watt iron 
2 spare Bib etc.).. 2.65 

X25 25 watt (low 
leakage) .. 160 

CARTRIDGES 
ACOS GP91 /2SC or GP91 /3SC 

Stereo comp. .. 1.00 
GP93/1 Stereo crys... 1.35 
GP94/1 Stereo crys... 1.75 
GP95 /1 .. .. 1.35 
GP96 /1 .. .. 1.75 

GP104 .. .. .. .75 
SONOTONE 

9THAC Stereo cer. diam. 1.80 

9THAC /G Slim fit, stereo 
cer. diam. 

19 -TI Stereo crystal -80 
BSR SC5M Stereo ceramic 2.25 

SX5H Stereo crystal .. 1-60 
SX5M Stereo crystal .. 1.60 
X5H Mono /stereo .. 1.25 
X5M Mono /stereo .. 1.25 

COLORING G800 .. .. £3.85 
G850 .. £2.95 

P. & P, .03 

STYLI for above cartridges COLORING G800 
Sapphire .. .. .. -35 
D. Diamond .. .. .. 1.25 P. & P. .05 

BATTERY ELIMINATORS 
240v input 6, 7-5 or 9 300mA 2.20 
12v d.c. input (fits in car 

lighter socket) 6, 7.5 or 9 

d.c. output at 300mA .. 2.20 

P. &P. -10 

TAPES 
Stnd. 

5" 45p 
51" 55p 

LP 
55p 
65p 

DP Stnd. LP DP 
70p 7" 65p 95p 11018 
95p P. & P. 1-3,9p ea. 4 or more, lot 30p 

LOW NOISE CASSETTES 
1 -5 6 -10 11 -20 

C60 35p 33p 30p 
C90 45p 43p 40p 
C120 55p 52p 50p 

Cassette Head Cleaner 35p 
P. & P. 1 -5, 3p ea. 6 -10, 15p lot. 
11 -20, Post Free. 

PLASTIC LIBRARY CASES 
For 5" Reels .. .. 18p CASSETTE CASES 10p 

Si" Reels .. .. .. 22p P. & P. 1 -3, 5p ea. 4 or more, 205 
7" Reels .. .. .. 25p 

BIB ACCESSORIES Hi -Fi Stereo Hints 
Compact Tape Head & Tip Book .. Ref. 56 .25 

Cleaning Kit Ref. J 45 Stylus Balance Ref. 32A 1-15 
Tape Editing Kit Ref. 23 1.30 Spirit Lever Ref. 46 -50 
Recording Tape Cassette Case (holds 12 cas - 

Splicer Ref. 20 1.1S setter) .. Ref. 34 1.00 
Cassette Tape, 

editing Ref.24 1.40 
Hi -Fi Stereo Test Cassette 
Groove -Kleen Record Cleaner 

1.90 
1.90 

CassetteSalvageKit Ref. 29 -40 P. & P. -10 

Send 25p for COMPLETE CATALOGUE, refundable upon first order. 
ALL OUR MERCHANDISE IS FULLY GUARANTEED. 

Riversdale Electronics 
Mail Order Department PWIO 

P.O. Box 470, Manchester M60 4 BU. 
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MEDIUM WAVE BROADCASTS 
by CHARLES MOLLOY 

BBC 
RADIO NOTTINGHAM is now broadcasting 

on 1520kHz (197m) from a temporary installa- 
tion which is expected to provide satisfactory 

reception up to about 8 miles from the centre of the 
city. This brings the total number of BBC Local 
Radio Stations transmitting on the medium waves 
to eighteen, only Carlisle 755kHz (main) and 1457kHz 
(relay) and Derby 1115kHz have still to come on 
the air to complete the network of stations in 
England. The following are currently on the air; - 
Radio Blackburn 854kHz; Radio Solent (main) 
998kHz; Radio Medway, Radio Sheffield 1034kHz; 
Radio Leeds 1106kHz; Radios Birmingham, London, 
Manchester, Newcastle on 1457kHz; Radios Brighton, 
Humberside, Merseyside, Oxford on 1484kHz; Radio 
Stoke -on -Trent on 1502kHz; Nottingham 1520kHz; 
Bristol, Teeside 1546kHz; Leicester, Solent (relay) 
1594kHz. 

Ian Gordon (Birmingham) has tried the medium 
waves with his Codar CR70A receiver, aerial tuning 
unit and 80ft longwire aerial. He reports hearing 
Radio Nacional Espana, Madrid, on 584kHz; Radio 
Prague 1286kHz at 2200hrs; Radio Tirana, Albania 
1394kHz in German at 2200hrs and Trans World 
Radio Montecarlo 1466kHz with sign -on at 2115hrs. 

His daytime loggings of BBC Local Radios are 
Nottingham 1520kHz at 1430hrs; Bristol 1546kHz at 
1240hrs and Leicester 1594kHz at 1000hrs. 

Richard Tubridy (Bickley, Kent) has been 
listening to North Africa on the medium- waves and 
he reports hearing Algeria with its Arabic Service 
on 533kHz from Ain Beida and on 548kHz from 
Oran. The French Service was heard from Alger 
Chain 3 on 890kHz and also during the daytime 
from Tipaza 251kHz on the long waves. Richard 
has been having difficulty with Radio London 
1457kHz at night owing to interference from a 
station playing Chinese music and he asks if this 
could be coming from China itself. The 500kW 
transmitter at Durres in Albania operates on 
1457kHz and as this station relays the External 
Service of Radio Peking every evening it is the most 
probable cause of the interference. A similar high 
power transmitter which operates on 1214kHz has 
caused trouble with reception of BBC Radio One 
in some parts of the U.K. 

Radio 4 medium wave broadcasting is to be 
restored to the south -west of England. In a recent 
written parliamentary answer the Minister of Posts 
and Telecommunications stated that he has 
authorised the BBC to install low -power transmitters 
at Exeter, Barnstaple, Torbay, Plymouth and Red - 
ruth to broadcast on medium frequencies the 
programmes carried on the VHF transmissions of 
Radio 4, which include regional items. Redruth is 

now on 908kHz but so far there is no information 
as to the frequencies of the others. During 1973 it 
is likely that Radio 4 transmitters at Stagshaw and 
Scarborough will change from 1151kHz to 908kHz, 
according to the BBC. 

VHF /FM by SIMON DAVID 
IAM not quite sure how the editor would react 

to my mentioning Pirate Radio stations yet 
again especially after I mentioned that one of 

our readers had picked up Radio Classic recently. 
Another reader Peter Welton has sent information 
to me about some of these stations. 

The reason I mention this is not so much to give 
these stations publicity but rather to highlight an 
increasing problem that could occur on the v.h.f. 
band which is already existing on the a.m. band. 
That is the increasing congestion of broadcasting 
stations coming in on particularly sensitive receivers 
especially around the 95MHz region. 

Chris Webstor sends me an interesting letter in 

which he lists several stations which can be picked 
up from the continent. He says that he is in rather 
too steep a valley to enjoy tropospheric DX except 
from due north and south. He is at Ringwood,. Hants. 

On 16th June he says that several f.m. stations in 
France were completely swamped by Yugoslav 
signals and this report bears out what has been the 
experience of several readers of late. He uses an 
FM6S aerial a home made pre -amp and a Teleton 
tuner and lists several frequencies ranging from 
87.7 up to 99.6MHz. These have all been the result 
of sporadic -E interference. Examples he mentions 
are Radio Beograd on 90 and 99.6MHz, the largest 
signal he claims comes from Celevac, Croatia, on 
95.1MHz. This and Novi Sad, Serbia on 87.7MHz 
both transmit at 50kW. Most of the real DX, Chris 
says, comes from Russia around 70MHz but Russian 
television sound comes in on 91.75 and 9975MHz. 

Mr. G. M. Christie writes to me from Orkney, north 
Scotland. When there is a high pressure area situated 
to the East and South of his home he is able to 
receive clear and strong signals from the Norwegian 
f.m. stations, wiping out some BBC v.h.f. trans- 
missions from local stations about 10 miles away. 
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ONTHE 
He has received second channel images from 
Grampian television sound and the vision carriers 
from channel 9 Aberdeen and channel 8 Rumster. 

Have you noticed the lack of v.h.f. frequency 
information -with the radio programmes in some 
newspapers? The wavelength on the medium or 
long wave is usually given but they seem to ignore 
the v.h.f. band. Perhaps the BBC could help to 
rectify the situation in the near future, or at least 
recommend through all newspaper editors that they 
include all broadcasting bands for their stations in 
the information provided opposite their programme 
material. 

It is well worth recommending once again the use 
of good aerials, particularly near the edge of normal 
reception areas if you want to pick up a good stereo 
signal. Elsewhere in this issue you will find part two 
of an excellent article which Gordon King started 
last month on improved stereo reception which I 
would recommend. to all enthusiasts of the v.h.f./ 
f.m. band whether stereo biased or not. 

Although modern receivers are extremely sensitive 
it is necessary to improve on background noise and 
to make sure that you lock on correctly to the stereo 
signal. This is not always possible if your aerial 
system is inefficient and in particular does not employ 
the correct matching cable between the aerial array 
and your receiver. Furthermore the interference 
from car ignition is a particular problem with f.m. 
so justifying the use of a highly directional aerial 
of high gain. 

DX enthusiasts usually use a rotating aerial which 
is controlled from the receiver location but excellent 
results can be achieved by careful and strategic 
sighting of your aerial in the first place. If it is 
directed at a local high power British broadcasting 
station you are not likely to achieve very good 
results from long distance reception and you are 
also inclined to have difficulty in separating one 
station from an adjacent one. 

The BBC issues local maps for v.h.f. radio services 
with average field strength contours of 60 and 48dB 
relative to 1µV /m for a receiving aerial height for 
30ft above ground level. These are average figures 
and contours and do not take into account steep 
hills or any other such violent variations in the 
local topography. However very good and satis- 
factory results can be achieved in many places with 
sensitive receivers using telescopic aerials but one 
must not expect to get good stereo signals in this 

"Birdies" 
One of our frequent correspondents, Hugh Cocks, 

of Mayfield, Sussex, reports that on June 20th RNE 
Spain came in well on 87.75MHz. On July 13th, he 
reports, Spain and Yugoslavia was received and Genk 
-97.9MHz -from Belgium on August 2nd. 

In certain parts of the country, reception is 
affected by transmitters operating on adjacent 
channels, i.e. on frequencies close to that of the 
wanted services. This interference can result in an 
audible effect known as "birdies " -a varying high - 
pitched background to the programme heard from 
the loudspeakers. A carefully positioned multi -rod 
aerial may help to eliminate the interference but it 
is also important that the receiver should incorporate 
a low -pass filter. All stereo receivers should have such 
filters. 

SHORT WAVE DX 
by MALCOLM CONNAH 

A good receiver for the newcomer to the hobby is 
the ex -RAF R1155 which can be obtained in good 
working order for as little as £5. Other receivers 
which are commonly available include the early HRO 
and the ÁR88. The latter is probably the most well - 
known of these sets and can be obtained for about 
£25. 

One receiver of particular interest is the CR100 
which was made by Marconi for Services use during 
the last war. This set is ideal for both medium and 
short wave listening. The coverage is in six bands 
from 60kHz to 30MHz and the set has two r.f. and 
three i.f. stages, a crystal filter, a b.f.o. and an 
internal mains power supply. 

The main shortcomings of the CR100 are its lack 
of sensitivity above 20MHz and the absence of an 
`S'- meter. The high frequency performance can be 
improved by modifying the r.f. stages to use modern 
valves such as the 6BÁ6 and an `S' -meter is a 
very simple addition. The CR100 can be obtained 
for about £5 to £15 depending on condition, and 
fully reconditioned sets have been seen for £20 -£25. 

Readers' Logs 
The first log this month comes from D. A. 

Lavender of Gravesend in Kent who used his Teleton 
TF182 receiver and a 75 foot inverted `L' aerial 
to hear the following: 
3997 SABC, South Africa in English at 2330. 
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4765 C.R.E. Guayaquil, Ecuador noted at 0435. 
4820 La Voz Evangelica, Honduras, English at 0355. 
4832 R. Capital, Costa Rica in Spanish at 0445. 
4905 R. Relogio, Brazil in Portuguese at 2300. 
4915 Nairobi, Kenya in Swahili at 2000. 
4995 R. Brazil Central in Portuguese at 0035. 
5047 R. Lome, Togo in French at 2130. 
6020 R. Nederland, Bonaire relay at 0025. 

11745 HCJB, Quito, Ecuador in English at 0158. 
11810 Beirut, Lebanon in English at 0230. 

Andrew Dutfield of South Brent in Devon has a 
Trio 9R -59DS receiver and with this he connected to 
a 100 foot long -wire he was able to hear: 

3335 BCC, Taiwan in Japanese at 2050. 
3999 Godthab, Greenland in Danish at 2120. 
4755 RRI, Makassar, Indonesia at 2105. 
4865 R. Ponta Delgada, Azores, music at 2115. 
5345 Voice of Free Yemen with music at 1840. 
7690 R. Espana Independiente, music at 1910. 
9870 R. Bangladesh in Bengali at 1935. 

11415 Peyk -e -Iran, identification at 1945. 
Harold Emblem of Mirfield in Yorkshire used his 

Lafayette HA -63 receiver and 18 metre long -wire 
aerial to hear the following interesting stations: 
6020 R. Nederland, Lopik noted at 1515. 
6065 R. Sweden, Horby noted at 2055. 
9475 R. Cairo, N. American Service at 0300. 
9515 Voice of Turkey, Ankara at 2210. 
9625 CBC, R. Canada noted at 0230. 
9745 R. Baghdad, Iraq noted at 1940. 

11620 All India Radio from Delhi at 2120. 
15205 VOA, Tangier noted at 2000. 
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AXON ENTERTAINMENTS LTD. 
.5 STANDARD & CUSTOM -BUILT AUDIO & ELECTRONIC EQUIPMENT 

NEW & SECONDHAND MUSICAL INSTRUMENTS. 
DISTRIBUTORS FOR A.K.G. -HIGH QUALITY MICROPHONES. 

Announcing our 
improved range of 
constructor modules 
FOR DOMESTIC 
& COMMERCIAL 
USE 
New Versions using 3A 
Plastic Power' Driver 

Transistors Now Available. 
To meet demand, we have 
included a more powerful 
module in our well - 
established and proven 
range. These power 
amplifiers are carefully 
assembled, tested and 
guaranteed. They offer 
superb value for reliability 
and versatility. 

SA35 
35 watts RMS. Uses 7 24.45 transistors and 7 diodes 

Carr. paid. 

A NEW ADDITION IS THE 

SA50 at £5.65 
Carr. paid. A rugged, well built unit, capable 
of 50 watts R.M.S. out, with all the advan- 
tages of Saxon Amplifier design and quality. 
Ready now. 

Á100 mceo aan 

s sim iuen 210.90 90 
real glutton for work. 

Reliable, tough and compact. 11 transistors, 6 diodes. Carr. paid. 

BRIEF SPEC. FOR ALL THREE MODULES 
All modules incorporate OPEN AND SHORT CIRCUIT PRO- 
TECTION, plus proof against over -dissipation and faulty inductive 
loads in the SA.100. 
Freq. response 15- 40,000 Hz ± 1dB 
Distortion 0.2% at1 kHz 
Loads 4to 16 ohms - 

Quiescent current 15 mA 
Noise Better than -75 dB 
Supply voltage SA35 25-45 volts 

SA50 /SA100 40 -70 volts 
Size 4 #" n 4" x t' (SA100) 

4" x 3" x t' (SA35 /SA50) 
Circuits, connecting instruction and application data are supplied 
free with all modules. 

ITWO NEW PA /MIXER CONTROL UNITS 
Using grouped pairs of inputs and outputs 
(high Z and low Z inputs) with individual 
bass, treble and volume controls on each 
pair, plus master control. These low -noise 
units will feed all makes of amplifiers, 
making them ideal for clubs, discos etc. 
Standard jack sockets. Compact design. In 
strong metal cases. All units guaranteed for 
3 years. 

M.4H 
4 high Z, 41ow Z inputs, 4 sets of controls. 
Case 14"x 8"x 2 4' Carr. - pd. 

£18.50 + V.A.T. 

M.6HL Case 18.x8x2 1" 
12 inputs (6 high Z, 6 low Z). Carr. pd. 

£2750 + V.A.T. 
Channel section modules, 

for building your own 
mixer. Gain -16 x (24dB). 
Tone controls -18dB swing. 
Carr. pd. £350 + V.A.T. 

SAXON CONTROL UNITS 
Mono (as shown) 

Carr. 20p.£650 
Stereo. Carr. 30p. 21 5 80 
Two decks, and full headphone monitoring. The unit is mains operated and measures 17k" x 3- x 4' deep 
and Is finished with a smart white on black facia. The controls are: Left /Right deck fader, volume, bass, treble, Headphone Selector and volume. Microphone volume, bass, treble, mains on /off. COMPARABLE TO UNITS AT OVER TWICE THE PRICE. (N.B.-Stereo only has mic Input.) 

160 watt version £2790 
with power Zí 2 
supply p 
(Carr. 50p) 
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120 WATT HEAVY DUTY MODULE 
Rugged class A driver stage, this module will run from all our mixers, 
etc., and most other makes. Delivers 120 watts into an eight ohm load 
and employs 4 T03 can (115 watt) output transistors. These are the 
modules where extra power is demanded. 
Power output 120 watts into 8 ohms Module .ií13.9® Freq. response 20- 20,000 HZ ± 2dB only j 
Input sensitivity 200 mV into 10K (Carr. 20p) 
Construction Fibreglass board 
Size 8" x 4" x 4" (5" with Modul & Q / supply) e 

power £18a5 Low distortion parallel push -pull supply 
output stage. (Carr. 40p) 

SOUND AND LIGHT UNITS 
Our popular 3 channel model handles up to 3KW (3000 watts) of 
lighting and incorporates versatile sound control arrangement to 
enable professional standards to be achieved. Both units are 
excellent examples of Saxon quality and value. - 

3 CHANNEL UNIT 
Includes bass, middle and treble as well as master 
controls. 2 amplifier sockets eliminate need for 
split leads. Up to 3KW lighting load. Smartly 
finished steel case. Carr. 30p. £1 9.75 

SINGLE CHANNEL UNIT 
Operates from 5 to 100 watt amplifiers. Supplied 
for bass note operation, is easily adapted for 
treble or mid -range at a cost of about Sp. 

£8.90 Carr. pd. 

POWER SUPPLIES FOR 
THE SA25/35 & SA100 AUDIO MODULES 
PU45 
PU70 

PS45 

MT45 
MT30 

PS70 

MT70 

Unstabllized supply for 2 SA25/35 £4.90 
Unstabllized supply for one or two SA100 

£7.75 carr. 40p 
Stabilized module for 2 SA25's or two SA35's 

£350 cary. free 
Transformer for above, heavy duty £2.95 carr. 20p 
Transformer for unstabilized supply complete with 
rectifier diodes mounted £3.50 carr. 20p 
Stabilized supply module for one or two SA100's 

- £4.90 carr. free 
Transformer for PS70 £4.90 carr. 40p 

ALL MODULES ARE BUILT ON GLASS 
FIBRE P.C. BOARD AND SUPPLIED 

FULLY TESTED 

COMPLETE AMPLIFIERS 
- 

CSE 100. £34.90 carr. free 
This versatile unit is now available in a black vynide 
case and so represents even better value than ever 
delivering speech and music powers of up to 100 
watts RMS and continuous signal outputs of 
70 watts. Two individually controlled inputs with 
wide range bass and treble controls. 

SAXON 100 £48.50 carr. free 
With an RMS output of 120 watts speech and music, 
100 watts continuous power, tour individually 
controlled FET input stages and wide range bass 
and treble controls, this amplifier has established 
itself as a unit offering quality and reliability at low 
cost. 

LOUDSPEAKERS British made bargains!! 
12. 25 watt 8 /15 ohms £595 carr. 30p. 15" 50 watt 8/15 ohm £14.50 carr. 50p. 
12" 40 watt 15,000 gauss magnet system 8/15 ohm £11.50 carr. 40p. 

A.K.G. MICROPHONES 
D11 DHL IDEAL DISCO MIKE ONLY £945 (rrp £11.00). 

Prices quoted do NOT include V.A.T. 10% must be added on to total 
value of order for V.A.T. S.A.E. for special price list. 

600 Watt 3 colour Ligh 
Boxes Smart Resine 
finish £15 carr free. 

Orders and personal shoppers to: 

SAXON ENTERTAINMENTS -LTD., 327 Whitehorse Rd., W. Croydon, Surrey. CRO 2HS. 

Telephone 01 -684 6385 

Hours 9.30 a.m. -5.30 p.m. 
TRADE & EXPORT ENQUIRIES INVITED 

TERMS OF BUSINESS 
Cash with order (C.W.O.) For C.O.D. please add 35p 

extra, cash by regd. letter, please 
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SANSEI TEST EQUIPMENT 
"M ainraffrair* 

( ë i 
10 IN ONE MINI LAB 
10 instruments in one. Including 
AC & DC Voltmeter, Ohm Meter, 
etc. 

£11'95 VAT&P.P. 

SIGNAL 
TRACER/ 
INJECTOR 
Designed to 
receive audio 
frequency, built in 
amplifier with high 
gain of 60dB. 

£11.55 
including 
VAT & P.P. 

SIG MITTER 
Powerful trouble 
shooting signal 
injector. Model 
SE260. 

£2.20 
including 
VAT & 
P.P. 

Associates Ltd. 

DC POWER SUPPLIES 
Regulated power supply variable up 
to 15V 0.5A. Model SE800 . , , ideal 
for development work. 

£11.00 VATI 
&dP.P 

NEW 
HIGHLY SENSITIVE 
MULTITESTERS 
Model M650 with mirror scale. 

£7170 u&d P.P. 

Cricketfield Lane, Bishops Stortford, 
Herts. Tel. 0279 56347 

A special 
ssage to the Fume 

Ingered Freds among u 

NEW STEPHENSPEAKERS 
A new range of loudspeaker kits and cabinets with a 
style and specification for every purpose. You'll be 
cheating a bit if you tell your friends "made it myself ". 
We supply superb craftsmen built fully finished cabinets 
in beautiful stain and scuff resistant vinyl in white or 
teak. 
Just fit the speaker cloth (supplied) and screw in your 
speaker. 

HIGH QUALITY 
AT LOW COST 
Send for our free booklet 
" Choosing a Speaker" S 
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STEPHENSPEAKERS, 
WILMSLOW AUDIO, Dept. 'PIN', Swan 
Works, Bank Square, Wilmslow SK9 1HF 

CASED AMPLIFIERS 
Polished wooden cabinet 
14 x 13 x 9" with hinged 
lid containing a sensitive 
(20pV) 4 -valve amplifier 
with tone and volume 
controls, giving about 3 
watts output to the 7 x 4" 
30 speaker. Also included 
is a non -standard single 
motor tape deck. Easily 

converted to record player, guitar practice, baby alarm, etc. 
Supplied in good working condition with circuit diagram. 
Mains operated. ONLY £3 (£1 up to 200 miles, £1 20 over). 
Special cassettes £1 (25p). Spare heads 40p. Damaged 
machines from £1.50 to callers only. Discounts on quantity. 
Amplifier chassis, 2xECC83, EL84, EZ80 £1.65 (35p). 

71b BARGAIN PARCELS 
Hundreds of new components - capacitors, resistors, 
switches, crystals, pots, PC boards, etc., etc. Outstanding 
value £1.65 (37p). 
COMPUTER P AN EL S: Type E: 4 OC29, 4 ACY19, 8 other transistors 35 diodes 
etc. £1 (10p). Parcel of 12 top quality boards, inc. power transistors, trimpots, 
IC's, etc. £2 (25p). 31b of lower quality £1 (25p), 7lbs £2 (40n). 581ós £12 (c.od). 
Pack of boards containing at least 500 components including 50 trans "stors, 
60p (15p). 
NEW COMPONENTS:741C, TO99 or 8 pin DIL,32p;BC107- 9,Spor14 for £1; 
2N3055, 35p, 10+ 32p, 504- 29p. 
PANEL METERS: Clearing 200 meters from 10p each to callers only. Oscil- 
loscopes available, also lots of odd units for spares. TF144G sig. gen. 85kHz- 
25MHz from £12.522. BFO No. 8 audio oscillator 50Hz -20kHz £10. 10x crystals, 
25 asstd. 75p (2Sp): 4p8w switches 40p (10P); 2 -pF beehive trimmers 5p; 
3 x 2 +" 15amp thermocouple meters £1 (10p); delay line unit, operating around 
1MHz with 7 transistor amplifier, Short delay 40p, long delay 60e (10p ea). 
1MO pots Sp. Just received ICT 1500 Computer -All parts available. 

Post in brackets, small parts 3p. VAT NOT INCLUDED- 
ADD 10% TO TOTAL. SAE list, enquiries. 

GREENWELD ELECTRONICS (PW5) 
All mail to 24 Goodhart Way, West Wickham, Kent, 
BR4 OES. Shop at 21 Deptford Broadway, SE8 (Next to 
old cinema). Tel. 01 -692 2009. Callers most welcome. 
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ON THE 
AIR 

SHORT WAVES 
by DAVID GIBSON, G3JDG 

IT has been another month where 28MHz has 
provided some surprises. Signals from ZP5, 5U7, 
CR6 and VU have been logged by more than one 

listener. Best periods to listen on ten metres appears 
to be late afternoons and early evenings but with 
this band one is never quite sure. The VU, for 
example, was heard around 1400 hours and quite a 
few African stations were logged around 1200 hrs. 

Incidentally, on ten metres, there are a number of 
very useful beacon stations which operate and give 
an indication of what's happening on the band. On 
28.180MHz is ZC4CY located in Cyprus, and on 
28.190MHz there's 3B8MS on the island of Mauritius. 
Other beacon stations on ten metres are: VP9BA, 
28.165MHz (Bermuda); VE3TEN, 28.175MHz (Ot- 
tawa, Canada); DLOIGI 28.195MHz and 28.200MHz 
-note this station is on 28.200MHz each hour be- 
tween five minutes past the hour and 30 minutes 
past the hour (Salzburg, Germany); GB3SX, 
28.185MHz (Crowborough, Sussex). Seems that you 
can log some quite good DX in beacon , stations 
alone. Why' not have a go this month and see just 
how many of these you can log -you might hear 
some other DX too. 

Readers' Logs 
Paul Newman (Thame), listens on 144MHz and 

70cros. Best on 70cros; G2CXT, G3ISO /P, G3KEQ, 
G3WIR /P, G3YXZ /P. On 144MHz; PAOZAZ /P, 
FOAKD, F6BHI /P, GC2FZC, GC8AWE. Paul uses an 
8- element Yagi at 23ft on 144MHz and an 8- over -8 at 
18ft. for 70cm. Gear consists of `Sentinel' converters 
feeding an RA1 tuning 28 -30MHz with an n.b.f.m. 
discriminator fitted. He also has an aerial in the loft 
called a turnstile -do you mean you actually charge 
the signals for admission? 

Another 70cm enthusiast is Nicholas Richardson 
(Wendover, Bucks). The antenna is a 46- element Yagi 
at 37ft. Signals are down -converted to 144MHz and 
another converter is then used to feed an EC10 MkII 
receiver tuning 28-- 30MHz. Stations logged on 70cm 
include: G3s-BNL/P, EHM, LTF /A: RPE /P, 
THQ /A, TTV /P, VER /P, WDG /P, XJS, G4AJW, 

G4ARD /P, G8s -ACE, ATD /P, ATP /P, AZU /P, 
FMK. Nicholas informs me that he is licensed to 
receive artificial Earth satellites and uses a MOSFET 
converter (136MHz- 138MHz) feeding the EC10. 

Michael Bolton (Banbury, Oxon) has been on ten 
metres for four weeks. The station consists of a 
homebrew MOSFET converter feeding a BC348RX 
tuning 4 -6MHz. Antenna is a homebrew 6- element 
Yagi plus rotator at 30ft. Two -metre signals were 
heard from: FOAKD, F1AGV, F1CBH /A, F6BCK, 
F6BHI /P, G3IVE /M, G3TIR /P, G4AKA /P, 
GW3ONP /P, GW8PFU /M, PAOAKK, PAOVTR, 
PAOVV. 

Stanley Sharred (South Yardley, Birmingham) 
sends in a super log for top band. His receiver is -a 
CR150 /2 and the antenna a horizontal Vee with 60ft. 
in each leg. "Ears" are Sharred Mk II's and the 
160 -metre stations heard: GM3TMK, GM3YOR, 
GW3VLX /P, GW3WSU /A, GW3ZQN, DUFF, 
EP2BQ, HB9NL, K2ANR, LU5HFI, PY1DVG, 
5Z4KL. A listen on 3.5MHz s.s.b. raised : GD6IA, 
C3IFO, CN8MN, KP4AN, LU2AFH, PY2CIQ, 
PY7BLV, VO1FG. 

D. Dance (St. Boswell, Roxburghshire) claims to 
have logged the following stations using a CR7OA, 
PR40 preselector, a.t.u. and a 264ft. end fed at 20ft. 
Topband c.w. signals from: DJ3CY, DUFF, EI9J, 
GW3TLW, GW3UCB, OK1ATP, OK1MAC. On eighty 
c.w.; W4ZMQ, and W80N, while on eighty s.s.b.; 
CT1ADV, CN8MN, CT2BG, G3SKR /KP4, K2LWR, 
KP4AN, LU4CAM, OA4AKL, A OA4SS, VE1AHP, 
VElED, VO1BT, W3EGA, YV5AMW. Stanley even 
had a go on 7MHz and managed: LUSHFI, VK2BPN, 
ZL2BFU all on c.w., and VK3XI on s.s.b. 

J. Eagland (Brighouse, Yorkshire) sends in a long, 
long log of G stations heard on 3.5MHz with the aid - 

of his CR45 and 80ft. end -fed high up in the loft. 
"I am a newcomer to Amateur Radio at the age 

of sixteen ", says John Hughes (Gee -all those wasted 
years). John's equipment consists of an AR88LF, 
PR30 preselector "and a crude 60ft. of wire ". The log 
for 14MHz reads : CT2BG, MP4BJR, 0Y31-1, VK2MZ, 
VK3XI, VK5FM, VK6NM, VK8KK, ZE4NEB, ZD7SS, 
ZD7SD, ZK1PA, 5B4ES, 5X5FS, 6Y5ED, 7G1CD, 
7Z3QR, 9F3USA, 9X5PK. John's best on eighty 
metres were: CX3BH, PJ2CW, PY2SUS, PY3GIQ, 
TF5TP, 3X2AX, 9G1DY, 9H1BX, 9J2WR. As a P.S. 
he asks where XK4 is hidden. Perhaps it's 20 miles 
each of XL4- anyone know for certain? 

Stephen Fletcher (Bromsgrove, Worcester), has a 

150ft. long wire in the loft and a homebrew, un- 
aligned Heathkit SW717. Pick of Steve's best on 
eighty metres s.s.b.: CN8FL, VO1EL and 9H5D. Up 
on twenty metres Steve logged: CR4BS, CT1KA, 
EA2RAZ, EA3GN, HB9J, IOSNI, PJ2CW, PZ1DR, 
VE1HX, VE1WF, VK6JJ, VO1BT, VU2MX, YV3UN /P, 
YV5DER, 4X4UK, 7X2BK, 9H4E, 9Y4AVC, 9Y4VU, 
9Y4VV, all on s.s.b. Ten metres produced: EA6BG 
and HBOAWQ, both on s.s.b. 

BROADCAST BARDS- 
hart Wave Reports by 15th Of the month to Malcolm Cannah, 59 Windrush, 

Highworth, Swindon, Wiltshire, SN6 70T. 
Medium Waves Logs to Charles Molloy, 132 Segars Lane, Southport, PR8 3JG. 

V,HF /FM Reports to Simon David, c/o Practical Wireless, Fleetway House, 
Fárringdon Street, London, EC4A 4AD. 

AMATEURBANDS 
Short Wave /VHF 
Logs in alphabetical order please 
by 15th of the month to David 
Gibson, G3JDG, 12 Cross Way, - 

Harpenden, Hertfordshire. 
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The `CONST -AMP' 

ALTHOUGH a constant -current generator is not 
an essential piece of apparatus in the 
amateur's workshop, it is not without its uses. 

The "Const -Amp" is a simple yet effective constant 
current source which can be connected to almost 
any low voltage power supply. The circuit described 
has been designed to supply up to 100mA but with 
the data provided it is a simple matter to alter it 
to individual requirements. 

CIRCUIT OPERATION 
In the circuit of Fig. 1 it can be seen that the 

base voltage is accurately controlled by the zener 
voltage Vz. Thus, taking into account the base - 
emitter drop of the transistor Vbe, the voltage 
across Ra is set and so its current is also set. This 
current Vz- Vbe /Ra can be assumed to flow com- 
pletely into the collector circuit. By suitable choice 
of Ra the load current can be accurately set. 

-- Load 

Rb 
Vz 

a IAM 0041 

Fig. 1 : A simple circuit for providing a constant current in a load. 

The value of Rb must be chosen so that the 
current drawn through it, determined by the supply 
voltage minus the zener voltage, is greater than the 
zener operating current plus the transistor base 

D. T.GOODWIN B. Sc. 
current. Assuming the transistor is of the 0C28 
family (Rfe =25) then the base current is Ic /25. 
Thus the current through Rb must be greater than 
Iz nominal + Ic /25 but not so great that an excessive 
current is drawn through the zener. The only limit 
on Ra is that the maximum collector current of the 
transistor is not exceeded. 

The 'Const -Amp' completed and ready for the workshop. 

THEORY INTO PRACTICE 
The completed circuit as shown in Fig. 2. The main 

control is VR1 /2 which controls the amount of 
current flowing in the load, Rl being inserted so 
that the maximum collector current can be set. R2 
has been calculated so that the zener is not overrun 
when VR2 is at minimum. VR2 ensures that when 

100mAA 

-R5 110 
see text 

O- 

10k 2.2k 

30V approx. 

D1 5-6V 

0+ 

Fig. 2: Circuit of the 'Const -Amp'. R1 should be 1W, the remaining resistors W at 5% or better. The author used a 1mA meter of 751) resistance 
but 1001) is suitable. The zener diode rating is 400mW (BZY88 series). 
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RECORD PLAYBACK HEADS 
(TRUVOX 
Individual price., of these arc:- - 

2 track record playback heads 50p each 
4 track record pllyback heads 72p each 
Erase heads are also available -- separ- 
ately--2 track 33p - 4 track 55p 
MA -metal mounting ,sh lends 39p each 
2 track -heads already fixed on heavy 
mounting plate with shield £1-22. 

CONTROL 
DRILL 

SPEEDS 

DRILL CONTROLLER 
NEW /KW MODEL 
Electronically changes 

speed from approxi- 
mately 10 revs. to 

maximum. Full power at all 
spende by finger -tip control. 

It includes all parts, case, 
veryt .cod lull instruc- 

tions. £1.95. 
node up model also evadable. £2.95. 

MIGHTY MIDGET 
t'eol alsly the finest possible radio, as described 
In Practical It'rrelees, January '78. All electronic 
parts 92 20 post paid. 

TIME SWITCH 
Smith's mains driven clock wine 
15 amp switch, also notes 
showing how you can wake np 
With mush; playing, kettle 
Wiling or come home to a warnt 
house, warn off burglars, keep 
pets warm. halve your heating 
hill, etc. £195. 

I CHIP RADIO 
Ferranti, latest. device 7.N414 giver results 
better them superhet. Secpplic.l complete with 
technical notes and circuit s. £1.38 each. 10 for 
91111. 

HI -Q TUNER COMPONENTS 
For experimenting with the ZN414. 
KIT NO. I. Plessey Miniature Tuning Cowlenerr 
with built-in I.W switch and 3" Ferrite slate and 
liez wound 51W coil, 72P. 
KIT NO. 2. Air spaced tuning condenser 6" 
ferrite rod Mx wound MW and LW coils, 94p. 
KIT NO. It Air spaced TC with slow motion 
drive 8" ferrite rod, with lite wound LW and MW 
coils, £1.10. 
KIT No. 4. Permeability tuner with fast and 
slow motion drive and LV, loading eoíls, 50p. 

ROCKER SWITCH 
13 amp self -fixing into an oblong hole 
size approximately 1" f" 9p Niel,. 
In for 82D. 

SLIDE SWITCHES 
Slide Switch. 2 -pole changeover panel 
mounting by two 611.A. screws. Site 

approx. the x in rated 250V lamp. 
Sp each. 10 for 73p, Ditto as above but 
for printed circuit 8p each 10 for 089. 
Sub Miniature Slide Switch, UPDT 19mm 

tiro approx.) between fixing centres. 20p each nr 
10 for £1.90. SP Change over spring return 25n, I 

amp. 11p. 

MICRO SWITCH 
a amp changeover contacts. 11p vasid 
10 for 99p. IS amp. on /o0 Model 15P 
Changeover 19P each. 

EXTRACTOR FAN 
Cleans the air at the rate of 

-10,000 cubic ft. per hour. 
Suitable for kitchens, bath- 
rooms, factories, changing 
roosts, ele., its so quiet it can 
hardly be heard. Compact, 59" 
casing wide 51" fart blades. 
Kit comprises motor, fan 
blades, sheet steel casing, pull 
switch, mains connector, and 
fixing braekets, £2.75 plus 
o -Op post and ins, 

MAINS OPERATED SOLENOIDS 
Model 772 - email but 
powerful lin. pull- appear 
size 19 x 19 x lain. 66p. 
Model 4001 / -1in. pull. 
Size 21 x 2 x 141n. 8Sp. 
Model TT1 -1 }in. pull. 
Size S x 29 x lin 21.98 
plus tep mass. and insurance 

MAINS TRANSISTOR 
POWER PACK 
Designed to operate transistor eete anti amplifiers. 
Adjustable output 6v., 9v., 12 volts for up to 
500mA (class It working). Takes the place of any 
of the following batteries: PPI, PP3, PP4, PPS, 
PP7, PPO, and others. Kit conmprises: remains 
transformer rectifier, smoothing and load resistor 
condensers and hmstruetinns. Ideal snip at only 
£1.10 plus 10p postage. 

DESK TELEPHONES 
Ex G.P.O. Black standard 
model with dialling dial but no 
Internal bell. Supplied with con- 
nection diagram £1 each. Ditto 
with bell but without dialling 
dial £1.25 model as illustrated 
with bell and dial £1.50 each 
plus 50p post for single then O5p per pair. 

PAPST MOTORS 
Est. 1 /40th h.p. Made for 110 -120 volt working, but 
two of these work ideally together off our standard 
240 volt mains. A really beautiful motor, extremely 
quiet running and reversible. £1.65 each. Postage one 
23p, two 33p, 230V model £3.30. 

10 AMP DIMMER CONTROL 
For the control of lighting on stage or ín a stadia or for control of portable 
equipment in workshops, etc. This has two 13 amp socket outlets each is con 
trolled by a 5 amp solid state regulator. The overall length is 17ín., width 39in. 
and depth I fin, In the end is fitted a master On/01T switch indicator, lamp and 
fuse. Price £8.25. 

STANDARD WAFER SWITCHES. 
Standard size 19" wafer- silver -plated 5 moll contact, standard f" spindle 
2" long- -with locking washer and nut. 
No. of Poles 2way 3 way 4way Sway fievay Sway 

1 pole 44p 44p 44p 44p 44p 44p 
o poles 44p 44p 44p 44p 445 445 
3 poles 44p 44p 44p 44p 77p 77p 
4 poles 44p 44p 44p 77p 771' 77p 
6 poles 44p 44p 77p 77p £1.04 £1.04 
6 poles 44p 77P 77p 77p £104 £1.04 
7 poles 77p 77p 77p £1.04 £1.32 £1-32 
8 poles 77p 77P 77p £1.04 91.32 £1.32 
9 poles 77p 77P £1.04 £1.04 £1.80 £1.80 

10 poles 77p 77p £1.04 £132 £1.80 £1.80 
11 poles 77p £1-04 £1.04 £1.32 £187 £1.87 
12 poles 77p £104 £104 £1.32 £1.87 21.87 

9w-ay l0way12way 
44p 44p 445 
44p 77P 77P 
77p £1.04 £1.04 
77p £1.82 £1.32 

£1.04 £1.80 £180 
£1.04 £187 £1.87 
£1.32 £2.15 £245 
£1.32 £2.42 £2.42 
£1.80 £ff70 £210 
£180 £3ff0 £3-00 
£187 £3.25 £3.25 
£1.87 £8.52 £3.52 

THE TWENTYLITE 
Fluorescent lighting unito with polyester 
choke ami finished white enamel. 2ft. 

t 

motel ideal kitchen, bedroom, halt e t 
way, porch, lift -tc with tube. As- 
sembled ready t tall Price £2.50 -, -- -- _ 

dop p. A p. 

MULLARD UNILEX 
This D.I.Y. Stereo Amplifier is .still available complete at £7.00 for the 
four Mullard Modules, or Modules can be bought separately as follows:- - 
4 watt amplifier module (2 required) Mullard Ref. No. E.P.9000 -- £1.80. 
Pre amp module Mallard Ref. No. E.P.9001 -£1.98 each. 
Power Module- Milliard Ref. No. E.P.9002 -£2.58 each. 
In addition and made to Mullard specification we offer:- 
Standard Control Unit with escutcheon and knobs -£3.30 
Knobs -Set of 4- 50p. 
Special offer the complete l'nilex with control panel at l're VAT price 
£1000 post paid. 

TANGENTIAL HEATER UNIT 
This heater unit le the very latest type, most 
efficient. and quiet. running. Is as fitted in 
Hoo and blower heater noting £75 and 
more. lire have a few only. Comprises motor. 
impeller, 2hW, element and 1kW. element 
allowing switching 1, 2 and 3kW, and with 
thermal safety cut -out. Can be fitted intd 
any metalline case or cabinet. Only needs control sec itch. £3.85. 2k1, . M.,dtd as 
above except 2kW. 52.75. Don't miss this. Control Switch 39p, P. 9 P. Ooh 

CENTRIFUGAL FAN 
Mains operated, turbo blower type. Premed steel housing 
contalns motor and impeller. Motor is 1 /10111 h.p. giving 
considerable air flow but virtually no noise. Approx. dimen- 
sions 104 ín. wide c< 11 in. dia. outlet into tronking 109 
49 in. £8.55 plus £1 post and insurance. 

TAPE PLAYBACK UNITS 

Mains operated. Made by Redituar the fat-non- 
-music in background people ". These are toms 
plete units ready to work and see understand 
that they are lee good going order. We have not 
tested them but would exchange any that do not 
work properly. These have a superior motor 
driven fly wheel to control the tape through the 
capstan and also an even equally useful valve 
amplifier with EL84 output. In a steel ease with carrying handle. Two 
models offerer], good as new £8.50 and somewhat used at £3.50. 75p car- 
riage up to 200 miles then 50p per 100 miles extra. 

NEW ITEMS THIS MONTH 
MINIATURE SEALED RELAY 
American marls. Our Ref.: REL Al. Measures 
only f" wide x thick and 0" high and it's a 
double change over, we don't know- the contact 
rating but eetitnate this at 3/5 amps. The coil 
resistance is 000 ohms and 9 -12 volt will close it. 
Ideal for models ani miniaturised equipment. 
It's a plug in relay but we supply complete 
with base. Price 28p including base. 

SUB. MINIATURE 
MICROSWITCH 
Made by Burgess, their ref. V4Tet our ref. 

m 

MS. Al. These meal only f" e 1" o h" 
thick -have change over contacts and tag 
connection- Price 16p each or 10 for £1.44. 

3 CORE MAINS FLEX 
Metric size -5mm which is approx. equivalent to 
the old 14/38 rating. Suitable therefore for 
mower or similar portable tools. Cores are 
colour coded to the new European standard. 
Brown --live; Blue --neutral: Yellow /Green 
arth. Grey P.V.C. covered overall. 100m toile £5. 

50m coils £3 and 25m coils £175. Post 40p on 
100m. 25p for S0m coils and 20D for 25m cons. 

PANIC SWITCHES 
Tough enough to he foot switches and elegant 
enough to be panel switches. Bakelite construction 
with white push rod. Price 40p less quantity 
discounts. Switch is rated 250e -2 amp. 

12 VOLT I+ AMP 
POWER PACK 

This comprises double. 
wound 250/240V mains 
ransforceeer with full wave 

rectifier and 2000 mF 
smoothing. Price £2.20 - 
p. 5 p. 20p. 

6 MAINS TRANSFORMERS 
Our Ref.: MTM1 27 volt at 8 amp. Upright 
mounting fully shrouded -flying leads -fully 
tapped primary. Price 2330. 
Our Ref.: MTM2 12v at 1 amp. Upright mounting 
with fixing lugs, tag connection. 240v primary - 
12v 1 amp secondary. Price 82p. 
Our Ref.: MTM3 6.3e 5 amp upright mounting 
with fixing lags, tag connections. 240v primary 
6.3v 2 amp secondary. Price 77p. 
Our Ref. MTM4 18v -b amp with thermal cut -out, 
upright mounting with fixing lugs -tag connections. 
Primary 240v -- secondary 18e at 9 amp. Price 
88p. 
Maine Isolation MTM5 850 watts earth shielded 
flex ] d -upright mounting lugs for fixing. 
Price £440 each. 

6 VOLT RELAYS 
Our ref.: REL MI. Removable clear plastic 
enclosed two screw fixing. Have a 8 volt D.C. 
operated coil but two change -over contact*, 
each rated to stake and break 240v A.C. at 
15 amps. Price BBp each. 

P.O. TYPE 3000 RELAY 
Our ref.: REL M2 --100 ohms toll and '2 pair 
normally open heavy duty contacts. Prier 75p 
each. 

6 DIGIT COUNTER 
Resettahle. 440 ohm coil 
up to 55 impulses per 
second. Ex- equipment but 
guaranteed perfect. £2.20 
each. 

COMBINATION SWITCH 
This comprises of 12 minia- 
ture change - over micro 
switches. Joined in banks of 
3 and mounted on frame 
with four digital numbered 
thumb wheels and a remo 
able lever for locking the 
thumb wheel - the thumb 

w Lee/ operates 3 banks. Over 4,000 combinations 
are possible but by re- wiring the switch con 
sections underneath then thousands more 
variations are possible. If you are making 
equipment which you don't want switched on 
accidentally or without authority then this is a 
switch to consider- -this can also be used as a 
coding switch for many other operations. Very 
neat and compact and measuring approx. 4" s 

it" s. 11" deep. Prised at £3.03. 

PUSH BUTTON SWITCH 
Type 14 D.M.G. A very fine switch made by 
Honeywell. The switch is intended for mounting 
on panel through oblong hole. No screws required 
for fixing its sprung clips secure it quite firmly. 
The operating button is approx. 1" dia, round 
and dished for ease of operation. Has 2 sets of 
10 amp change -over contacte. Spring loaded, 
returns to normal when pressure is released. 
Ideal for instrument or quality gear. Price 90) 
each. 10 for 94.50. 100 for £40. 

PHOTO -MULTIPLIER TUBE 
American R.C.A. type No. 4555. These tuber 
have a gain of a million or more. Regular Price- - 

over £15. We have a limited quantity and offer 
these at £4.50. 

24 -HOUR TIME SWITCH 
Made by Smiths, these are AC mains operated, NOT 
CLOCKWORK. Ideal for mounting on each or shell 
or can be built into box with 13A socket. Two com- 
pletely adjustable time periods per 24 hours, 5A 
changeover contacts will switch circuit on of off 
during these periods. £2f70post and inn. 25p. Additional 
time contacts 55p pair. 

MULLARD AUDIO AMPLIFIERS 
All in module form, each ready built complete wit li 
heat sinks and connection tags, data supplied. 
Model 1163 600mW power output 72p. 
Model 1172 760mW power output 94p. 
Model EP9000 4 watt power output £1.60. 
11P9001 twin channel or stereo pre entp. £1.99 
lO'n discount 11 10 or more ordered. 

THIS MONTH'S SNIP 
ROOM THERMOSTAT. Macle by the famous Smiths Company. 15 amp. 
at 250v. Elegant white and beige case, size 49 inches long by 11 square 
approx. Adjustment is by slider (lockable) adjusts through range 30-90°F. 
Special Snip price £105 

TERMS: 10 °. discount it ten of an item 

J. BULL (ELECTRICAL) LTD. , L qd -other 
0 ¡temeordered, poet 

sand 
Ires or 

postadee 
it r lot 

where 
these items is £00 

otherwise add 20p. (Dept. P.W.) 7 Park Street, Croydon CRO IYD 
eau.. to: 102/7 Tamwerlh Road. CROYDON 
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MAPLIN ELE CTRONIC 3UPPLIEÍÍ9!JI!4N 
OF 

3RD EDITION NOW AVAILABLE 
SERVICE 

Send for your copy of this beautifully produced fully 
illustrated catalogue and we will forward it to you 
by return of post. Please send 9p in stamps. 
Everything guaranteed brand new marked by manufacturer MAPLIN: Projected site of London's 

third airport. 

RESISTORS 
Carbon film 5% from 
I0 to IMS2, 10% 
from IMO, 1.2MR 
to 10M12. 512 series, 
4W Ip ;4W 1-2p. 
Metal Oxide 2% 
IOU to 1 MG. E24 
series 4W 4p. 
Also I W, 2-4W, 5W, 
IOW types stocked. 

HIGH QUALITY 
WIRING TOOLS 

Sidecutters 61.40 
Long -nosed Pliers 

£1.98 

Tbio Ìl; a babp Centurion 

Size 8 "x 6'x 21" 18 swg alumin- 
ium. White front and rear. 
Sides and top blue hammer. 

LI -85 inc. p. & p. 

The smallest in the range of 
beautiful Centurion instrument 
cases, designed for the profess- 
ional market. SAE please for free 
illustrated leaflet on the whole 
range. 

8 pin Dil Op Amp 
741C 36p. 
14 pin 741C 45p. 
70V r.m.s. I -8A full 
wave bridge recti- 
fier. 
REC 41A £1.06 
DIODES 1N914 4p, 
BAX13 5p, IN4001 
6p, 1N4002. &4p 
I N4003 7p, I N4004 
74p, I N4005 8p, 
I N4006 81p, 1N4007 
9p., 

SEMI- 
CONDUCTORS 

We stock a large 
range of transistors 
and I.C.s, for details 
please see our 
catalogue. LOOK! 
These popular de- 
vices at amazingly 
low prices. BCI07 /8f 
9 IOp each. BCI69C 
12p. BFY5I 16p. 
TIS43 (SS43) 28p. 
2N706 10p. 2N2646 
45p. 2N3055 49p. 
2N3819 24p. 

DIN PLUGS. 3 pin, 9p. 5 pin A (180 °), 
5 pin B (240 °), 10p each. 
DIN SOCKETS. 3 pin, 5 pin A, 5 pin B, 
7p each. 
DIN LOUDSPEAKER. 2 pin plug, 8p. 
Socket 6p. 
JACK PLUGS standard fin plastic 
barrel, 13p, Stereo, 25p. 
Bright metal barrel, 17p. Stereo, 299. 
Jack sockets standard fin open type 
IOp, Moulded 2 break 13p, Moulded 
stereo 3 break 18p 

SPECIAL IC, for organ builders, 
7 stage frequency divider in one 14 pin 
OIL package, L2.63 or special price 
for pack of 12, £25. 
Why not ask us to slip a data sheet in 
with your catalogue. 

ROTARY SWITCHES 
Adjustable stop. I pole 2 -12 way, 
2 pole 2 -6 way. -3 pole 2 -4 way. 4 pole 
2 -3 way. Only 24p each. 

POTENTIOMETERS 
Miniature carbon track with fin 
spindles. 5k D, 10k G, 25k G, 50k O, 
100k O, 250k D, 500kG, 1M 0,2M D. 
Log or lin (and IkS2 lin), 12p. 
Log or lin with switch 23p. 
Dual gang less switch 38p. 

HARDWARE 
Wide range of nuts and bolts, platted 
brass and nylon types plus solder tags, 
shakeproof washers, etc. 
SOLDER 10 metres of 22 gauge multi - 
core, 20p. 
Insulating sleeving 3 sizes, 6 colours. 

MISCELLANEOUS 
LT700 Eagle sub -miniature 0/P trans- 
former 1200/50 200mW max., 35p. 
Slide switch DPDT, 12p Miniature 
Push to make non -locking switch 12p. 
Silicon grease in special dispenser, 
20m1, 38p, 

-SEE OUR CATALOGUE 
for details of how you can 
obtain £I worth of com- 
ponents. 

ABSOLUTELY FREE 

V.A.T. Please add 10% V.A.T. to final total. 
Orders and enquiries for catalogues to 

MAPLIN ELECTRONIC SUPPLIES, 
P.O. Box 3, Rayleigh, Essex SS6 8LR 
Tel. Rayleigh (03742) 79033 

Postage and packing FREE in U.K. But we have to ask you to send e 
10p handling charge with order under 509. 

SUPERSOUND 13 HI -F1 MONO AMPLIFIER 
A superb solid state audio 
amplifier. Brand new corn- "- , onents throughout. 5 silicon 1 li t 

ansistors plus 2 power out- 

Y 
Put transistors in push -put- 
Full wave rectification. Out- 

I j ms put approx. 13 watts r 
into 8 ohms. Frequency 
response 

stage with separate 
Sab. 

Vully integrated stage wioh 
Volume. Bass 

speakers. 
and Treble out controls. Suitable 

for 8 -15 ohm speakers. Input for ceramic or crystal 
cartridge. Sensitivity approx. 40mV for full output. 
Supplied ready built and tested, with knobs, escutcheon 
panel, input and output plugs. Overall size 3" high x 
6" wide x 71" deep. AC 200/250V. P. & P. 

PRICE f 1 1.60 25p. 

SPECIAL OFFER I 
H1 -Fl LOUDSPEAKER SYSTEMS 

Beautifully made teak finish enclosure with most 
attractive Tygan- Vynair front. Size 1G" high x 10;° 
wide x 6" des Fitted with E.M.I. eramic Magnet p 
13" x 8" bass unit, two H.F. tweeter units and 
crossover. Maximum power handling 10 watts. 
Available 3 or 8 or 15 ohms impedance. 
OUR PRICE £9 25. Carr. 70p. 
Cabinet Available Separately 

with 
£EMI Carr. 85p. 

speaker 
er 

with 
o 8 with F.MI 13" x 87 pass 

speaker with parasitic tweeter £715. Carr. 70p. 

HARVERSONIC SUPER SOUND 
10 + 10 STEREO AMPLIFIER KIT 

New further improved 
model with higher output 
and incorporating high 
quality ready drilled fibre 
glass printed circuit board _. . 
cation 

component trdedfor 
` S_ cation clearly marked for - even easier construction. 

A really first -class HiFi Stereo Amplifier Kit. Uses 14 
transistors including Silicon Transistors in the first five - 

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 out - 
put stage. Impedance 3 ohms. Output approx. 3.5 watts. 
Volume and tone controls. Chassis size only Tin. wide 
x lin. deep x bin. high overall. AC mains 200/240v. 
Supplied absolutely Brand New, completely wired and 
tested with good quality output transformer. 

P. & P. 35p. BARGAIN PRICE £3'30 

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. Very simple to 
modify to suit magnetic cartridge -instructions included. 
Output stage for any speakers from 5 to 15 ohms. Compact 
design, all parts supplied including drilled metal work, 
high quality ready drilled fibreglass printed circuit board, 
smart brushed anodised aluminium front panel. with 
matching knobs, wire, solder, nuts, bolts -no extrae 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: 13dB 12- 30,000 Hz. Sensitivity: 
better than 80mV into 1M S2. Full power bandwidth: 
d: 3dB 12- 15,000 Hz. Bass boost approx. to ± 12dB. 
Treble cut approx. to -16dB. Negative feedback 18dB 
over main amp. Power requirements 35v. at 1.0 amp. 
Overall Size: 12" w. x 8" d. e 23" h. 
Fully detailed 7 page construction manual and parts 
list free with kit or send 18p plus large S.A.E. 
AMPLIFIER KIT .. £11.55 P. & P. 18p 
(Magnetic input components 33p extra) , 

POWER PACK KIT .. .. £3.30 P. & P. 33p 
CABINET .. .. .. £3.30 P. & P. 33p 

(Post Free if all units purchased at same time) 
Full after ands service. 

Also available ready built and tested £2310. Post Free 

DE LUXE STEREO AMPLIFIER . A.C. mains 200 -240 v 
:go,- Using heavy duty fully 

{. <i. isolated mains trans- 
-*\_.F` 0I ;ß former with full wave 

I.I Il _ - rectification giving ade- i leute smoothing with t.- 
-(G negligible hum. Valve 

`l - line up: -2 x ECL86 
Triode Pentodes, 1 x 
1E7,80 as rectifier. Two 

dual potentiometers are provided for bass and treble 
control. giving bass and treble boost and cut. A dual 
volume control is used. Balance of the left and right 
hand channels can be adjusted by means of a separate 
'Balance' control fitted at the rear of the chassis. Input 
sensitivity is approximately 300miv for full peak out- 
put 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, h size 
17 "w x seed Overall height including Cg valve. Ready 
built &tested to ahìgh standard. PRICE £9.90P kP 45 P- 

SPECIAL OFFER ! 

LIMITED NUMBER OF BRAND 
NEW ELAC 10" TWIN CONE 

1 
LOUDSPEAKERS 

I With large ceramic magnet and \ .) plasticised cone surround. 
8 ohm impedance. P. &P. 

E2.70 25p. 

10/14 WATT HI -F1 AMPLIFIER KIT 
A stylishly finished monaural 
amplifier with an output of 14 Orgi .. 
watts from 2 EL84s in push- 
pull. Super reproduction of both bps 

- ` ''U - 
music and Speech, with gli -, Y. 
male hum. Sam all 

records 
for . mike and gram allow rfoi is 3 .. >G 

Beautifully 
ENGINEERED PLINTHS 

Beatic 
coated 

do steel. in heavy gauge "folio take 
plastic coated steel. Resonance free. Designed to take 
Garrard 1025, 2000, 2025TC, 2500, 3000, 3503, 5100, 
SP25 II and III, SL65B, AT60 etc. or B.S.R. C109, 
C129, A21 rte. Black leatherette finish. Size 15)" x 
14)" x 3)" high (approx. 7)" high, including rigid 
smoked acrylic cover). NOW 

f4.95 P& P. 35p. ONLY 

and announcements to follow 
QUALITY RECORD PLAYER AMPLIFIER MK. II. 6 

duty 
top quality record player 

transformer, 
employing heavy 

duty double wound mains transformer, ECC83, EL84, 
and rectifier. Separate Lass. Treble and Volume controls. 
Complete with output transformer matched for 3 ohm 
speaker. Size lin. wide x lin. deep x Gin. high. Ready 
built and tested. PRICE £440 P. & P. 40P. 
ALSO AVAILABLE mounted on board with output 
transformer and speaker. PRICE £565 P. & P. 50p. 

each other. 
output 

shrouded sec- 
to wound output transformer 
to match 3-15 Q speaker and ' ind,l,en,len volume 
controls, and separate bass and treble controls are 
provided giving good lift and cut. Valve line -up 2 EL84s, 
ECC83. EF86 and EZ80 rectifier. Simple instruction 
booklet 15p + SAE (Free with parts). All parts sold 
separately. ONLY £8.80 P. & P. 55p. Also available 
ready built and tested 212-10 P. & P. 60p. 

Open 9 -5.30 Monday to Friday. 9 -5 
Saturday. Early closing Wed. 1 p.m. 
A few minutes from South Wimbledon 
Tube Station. 

PRICES NOW INCLUDE VAT 

H A R V E R S O N SURPLUS C O a LT ®a 

(DEPT. PW) 170 HIGH ST., MERTON, LONDON, S.W.19 Tel: 01 -540 3985 

SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRES 

(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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the base current drops the current drawn through 
the zener does not increase to a dangerous amount. 
The tener diode that was used was a 400mW one 
and tests have shown that although the manufac- 
turers recommended working current is 5mA the 
voltage remains steady with less than lmA flowing. 

The capacitor Cl has been added to ensure that 
rapid changes in supply voltage, such as from a 
poorly stabilised supply, do not adversely affect the 
zener voltage. In the meter circuit it was deemed 
necessary to add the switch S1 to the original design 
thus enabling the current to be set before it is 
allowed to flow through the load, thus eliminating 
costly mistakes. The power transistor is of the 0C28 
family, so the maximum collector current is of the 
order of lA but if any significant current is likely 
to be drawn, say above 250mA, a heat -sink will be 
required. 

CIRCUIT LIMITATIONS 
The maximum load that can be supplied by this 

circuit will vary and is dependent on the current 
drawn and the supply potential. The prototype was 
designed for a 30 volt supply and thus the maximum 
load resistance (R) which can be supplied with a 
load current (I) is given by the following equation 
R= Vs- Vz +Vbe /I. So for a load current of 100mA 
the maximum load for the prototype would be 
approximately 25011, for 10mA it would be 2.5k11 
and for lmA it would be 25k11. 

The circuit of Fig. 2 will supply up to 100mA 
with the minimum current being 0.5mA. If a higher 
supply voltage is used the designer must ensure 
that the zener is never overrun and if a higher 
current is desired the meter circuit and base current 
circuits must be altered. 

The meter circuit needs little explanation. It has 
been designed to give an accuracy of about 5% 
and this should be an acceptable error for such a 
device and needs no alteration. If a meter of a 
greatly different resistance is used it may be 
necessary to alter some of the resistor values, but 
a meter of 10012 should also give satisfactory results. 

To M1 +ve A 0 

and 51 pole 

4 :: 

3 

5 

To M1-ve B 

10 

11 

12 

13 

14 
:.......'. 

.. 

15:.;_ 

16 

To 52 
(100mA) 

To 52 
(10mA) 

1A 00431 

R4 

To +30V terminal 

C M 0 E F O H I ! K L N 0 
To VR1/x,y 

+ 

C %`f nt' 

R1 

., 
An" 

,,,,,. 

':.... i To Trt/b r 
To VR1/z 

R2 

To Tr1 /e 

To VR2 / 
/zz 

To 52 rotor. 
VR2 /x,y 
and -ve 

terminal 

Fixing bracket 

Fig. 3: A small piece of 0-lin. matrix veroboard will take the few 
components. The board could be omitted and the components wired 

directly between the panel components. 

rnA 
10 Ku, CURRENT 

General construction of the 'Const -Amp' can be seen here. 

CONSTRUCTION 
The circuit, apart from the output transistor, was 

built on a small piece of veroboard, shown in Fig. 3, 
R5 consisting of 2 x 2212 resistors in parallel to 
obtain the 1111 required. The whole instrument was 
built into a case 6 x 4 x 312in. and was very light 
and sturdy. 

The 0C28 transistor was mounted on a piece of 
s.r.b.p. board. If a heat -sink is fitted ensure that it 
is electrically isolated from the rest of the circuit. 

OPERATIONAL NOTES 
Before switching on the device the meter selector 

switch should be switched to its maximum value of 
100mA. Linear potentiometers for VR1 and VR2 
give a rapid rise in current towards the end of their 
travel so log potentiometers may be preferred. Rl 
may need to be reduced in value because the 
potentiometers minimum resistance may reduce the 
maximum obtainable current. 

If possible a well regulated DC supply would be 
preferred but a simple supply as shown in Fig. 4 
should suffice and give little ripple on the output 
current. 

APPLICATIONS 
Many types of equipment require a constant 

current supply. One application is the testing of 
semiconductor devices and the measurement of 
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r r 
"°1 MADE IT MYSELF" 

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

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

own modern transistor radio! 
Practical lessons teach you sooner 

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

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

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

You get everything you need. 
Tools. Components. Even a ver- 
satile Multimeter that we teach 
you how to use. All included in 
the course AT NO EXTRA 
CHARGE! And this is a course 
anyone can afford. You can even 
pay for it in easy payments - in 
fact you could make extra cash 
from spare -time work when you've 
turned yourself into a qualified man 
through B.I.E.T. training. 

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

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

Send now for FREE 
76 page book - see how 

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

POST 

TODAY FOR 

FREE BOOK 

To: 
ENGINEERING TECHNOLOGY QH BFN45 

Aldermaston Court, Reading RG7 4PF 

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

NAME 

ADDRESS 

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 
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T1 Note: R1 varies to give 30V 
across C3 with 
maximum current 
being drawn. 

R1 +30V 

C2 C3 

5000ytF 
50VW 

-ve 

2500}íF 
50VW 

IAM o0441 

Fig. 4: Suggested circuit for power supply for use with the'Const -Amp'. 

transistor parameters. For example, in the evaluation 
of zener diodes it is important to use a constant 
current source. Also, most tunnel diode circuits 
perform at their best when operated from a source 
possessing constant current characteristics. 

Ordinary diodes can be tested simply by placing 
them across the output terminals and watching the 
meter. In one direction the current should flow and 
in the other there should be very little or no current 
flow. It can also be used in conjunction with a 
voltmeter, to measure low values of resistance. A 
suitable current is chosen and applied to the resistor 
and the voltage across it is measured. Ohm's Law 
then provides the resistance value. Finally, it can 
also be used as a constant current battery charger, 
within the current limitations, with the advantage 
that the terminals may be shorted together without 
damaging the charger circuit. 

rPRACTICAL 
WIRELESS 

DATA[ARD 
SYSTEM 1913 

Now that you have your first pair of PW Datacards 
we hope that you will be able to find a safe place in 
which to keep them in. your r ss11t however 
humble. 'Tire' 
Because of problems associated with colour print- 
ing, the colour mauve, representing 7 in the colour 
code on the Datacards, is not as accurate as we 
would have liked it to be. In poor or artificial light it 
could be confused with brown (1), so take caret 
This warning is also applicable to the reading of 
colour on resistors and capacitors themselves in 

poor light. 

pW for November will contain Datacards Nos. 3 
and 4 haying a special appeal to those who need to 
inter connect audio equipment but can never find 
the DIN plug and socket information when they want 
it! Decibels come into the limelight with a simple 
explanation and a chart that will enable readers to 
decipher some of the weird terms used in some 
audio equipment brochures. 
Datacards Nos. 5 and 6 will appear in the Decem- 
ber issue of P.W. providing one chart for the rapid 
determination of current, voltage, power and resis- 
tance in DC circuits and another chart to assist in 

obtaining that odd value of resistance that is some - 
times required, by connecting two or more resistors 
in parallel. The same chart can also be used for 
capacitors in series, , .; 
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NEW MULLARD & MAZDA VALVES 
All individually boxed 
and guaranteed. Full 
trade discounts to bona 
fide companies. Price 
and availability lists on 
application. 
DM70 088 EF80 0.48 
DY51 0.85 EF83 1.03 
DY86/7 0.42 EF85 0.43 
DY802 0.46 EF86 0.90 
EABC80 1.00 EF89 0.81 
EB91 0.38 EE91 1.30 
EBC81 0.75 EF92 1.40 
EBF80 0.60 EF95 1.35 
EBF83 0.82 EF183 0.80 
EBF89 0.58 EF184 0.60 
EC86 0.75 EH90 0.58 
EC88 0.77 EL34 0.95 
ECC81 0.45 EL36 1.05 
ECC82 0.43 EL81 0.90 
ECC83 0.45 EL84 0.47 
ECC84 0.55 EL85 0.55 
ECC85 0.53 EL86 0.95 
ECC88 0.75 EL95 0.70 
ECC189 0.71 EL91 1.31 
ECF80 0.56 ELL80 1.30 
ECF82 0.78 EM84 1.18 
ECF88 0.71 EM87 1-18 
ECH81 1.00 EY51 0.83 
ECH83 1.00 EY86/87 0-42 
E01184 0.78 EY88 0.84 
ECL80 0.53 EZ80 0.51 
ECL82 0.81 EZ81 0.40 
ECL83 0.88 OY501 0.90 
ECL86 0.83 GZ34 0.78 

PC86 
PC88 
PC97 
PC900 
PCC84 
PCC88 
PCC89 
PCC189 
PCF80 
PCF82 
PCF86 
PCF200 
PCF201 
PCF801 
PCF802 
PCF806 
PCH2O0 
PCL82 
PCL83 
PCL84 

0.75 
0.75 
0.45 
0.56 
0-52 
0-80 
0.85 
0.85 
0-51 
1.30 
0-65 
0.85 
0-87 
0-65 
0.71 
0.66 
0.88 
0.54 
0.66 
0-59 
0-63 

PCL86 0.63 
PCL805/85 

0.83 
P0500 1.55 
PFL200 0.80 
PL36 0.88 
PL81 0.75 
PL81A 0.88 
PL82 0.50 
PL83 0.96 

EXPRESS 
POSTAGE 
5p for 1 Valve. 
Each additional Valve 
add 2p 

PL84 0-88 
PL504 088 
PL508 1.05 
PL509 1.55 
PL802 0.98 
PY33 0-66 
PY81/800 0.50 
PY82 0.55 
PY88 0.80 
PY500A 1.05 
PY800 - 0-50 
PY801 0 50 
1526 1.00 
15191 1-00 
U193 0.50 
UABC80 0 90 
17B081 0.70 
UBF89 0.80 
UCC85 0.80 
U01181 1-00 
UCL82 0.70 
UCL83 0.70 
UF89 0.80 
151,84 0 95 
15Y85 0.50 
6/30L2/ 
ECC804 1.00 
6F23/EF812 

1-05 
3001/PCF80 

0.51 

30C15/ 
PCF800 1.05 
30017 1.00 
30C18/ 
PCl`805 0.90 
30F5/PF818 

1.10 
30FL1/ 
PCE800 0.75 
30FL2 0.75 
30FL12 1.05 
30E714 0.85 
30L1/PCC84 

0.52 
30L15/PCC805 

1-05 
30L17 0.90 
30P4MR 1.30 
30P12/PC801 

1.05 
30P19/PC802 

1.00 
30PL1/PCL801 

0-95 
30PL13/ 
PCL800 1-20 
30PL14/ 
PCL88 1.25 
30PL15 1-05 

NEW VALVES 
Individually boxed and 
guaranteed but of Euro- 
pean or other origin at 
greatly reduced prices. 
Quotations for any 
valve not listed. Send 
SAE for lists. 
AZl 0.60 
AZ31 0.55 
CBL31 1.00 
CL33 1.50 
0731 0.50 
DAF91 0-30 
DAF96 0-50 
DCC90 1.85 
DF91 0-30 
DF96 0.50 
DK91 0.45 
DK92 0.70 
DK98 0.80 
DL92 0.40 
DL94 0-48 
DL96 0.55 
DY86/87 0.37 
DY802 0-37 
EABC80 0.38 
EAF42 0.75 
EB91 0.22 
EBC33 1.00 
EBC41 0.75 
EBC81 0.33 
EBF80 0-40 
EBF83 0-40 
EBF89 0-32 
EBL31 1-50 
ECC81 0.40 
ECC82 0.33 
ECC83 0-83 
ECC84 0-80 
ECC85 0.40 
ECC88 0.40 
EC1135 1.25 
ECH42 1-00 
ECH81 0'30 
ECH83 0.45 
ECL80 0.45 
ECL82 0.35 
ECL83 0.88 
ECL86 0.40 
FCLL800 2.25 
EF37A 1.20 
EF39 1.20 

EF80 0.25 
EF85 0.35 
EF86 0-30 
EF89 0.28 
EF91 0.37 
EF92 0-35 
EF95 0-40 
EF98 e 0-75 
EF183 0.30 
EF184 0.35 
EL32 0.60 
EL33 1.75 
EL34 0-50 
EL36 0.58 
EL37 2.35 
EL41 0.90 
EL42 0.90 
EL84 0-25 
EL95 0.35 
ELL80 1.00 
EM80 0.45 
EM81 0.80 
EM84 0.35 
EM85 1.00 
EY5] 0.40 
EY86 040 
MO 0.75 
F,Z41 0.75 
EZ80 028 
E281 029 
GY501 0.80 
GZ30 0.45 
GZ32 0.50 
GZ34 0.60 
GZn7 1.25 
HN309 1.50 
KT61 1.75 
KT66 2.35 
KT81 (705) 

1.13 
KT81 1-75 
KT88 2-25 
KTW61 1.00 
11014 1-00 
778 1.60 

PC86 0.80 
PC88 0.60 
PC97 0.45 
PC900 0-48 
PCC84 0.40 
PC088 0.55 
PCC89 0-50 
PC0189 0.60 
PCF80 0.30 
PCF82 0.35 
PCF86 0.60 
PCF801 0-50 
PCF802 0.50 
PCF805 080 
PCF806 0.75 
PCF808 0.85 
PCL82 0-35 
PCL83 0-88 
PCL84 0.45 
PCL85 0.50 
PCL86 0.45 
PCL805/85 

0.50 
PD500 1.80 
PEN45 0.75 
PL36 0-55 
PL81 0.50 
PL82 0.45 
PL83 0.45 
PL84 0.40 
PL500 0.75 
PLSO4 0.75 
PL508 0.90 
PL509 1.55 
PL802 0.95 
PX4 3.00 
PX25 3.00 
PY33 0.83 
PY81 0-30 
PY82 0.35 
PY83 0-38 
PY88 0.40 
PY500 0.47 
PY81 (800 0.50 
PY801 0.50 

SP41 3.00 
SP61 0.75 
T41 1.00 
1714 1-00 
1.125 0.85 
U26 0.85 
U191 0.75 
15ABC80 0-40 
UAF42 0.75 
170041 0.75 
UBC81 0.45 
UBF80 0-40 
UBF89 0.40 
110085 0-45 
U01342 0.75 
U01181 0.40 
UCL82 0.35 
UCL83 0.70 
UF41 0.75 
UF89 0-40 
UL41 0.85 
UL84 0.43 
UY41 0.48 
TJY85 0-40 
VRI05-30 0.40 
VR150-30 0.40 0 0-40 
OB2 0.40 
1115 0-45 
105 030 
174 0.30 
384 0-40 
3V4 0-48 
5R4GY 0-75 
5U4G 0-40 
5040 0.50 
5Y3C=T 0.45 
5Z4G 0.45 
8/30L2 0-80 
6AK5 0.40 
6AD15 0-90 
6AQ5 0-42 
6A 07G 0.85 
6AT6 038 
6AU8 0.30 
6BA6 0-28 
fiBE6 0.32 
66116 0-75 
6B36 0-55 
6EQ7A 0.55 
611117 0.90 
61357 1.35 
6BW6 0.90 
6BW7 0.90 
BC4 0-35 
6CD6G 1.30 
60136 0-80 
6CW4 0.70 
6E23 1.05 
6F25 1.00 
6E28 0.70 
6J5M 0.80 
035(: 0.45 

636 
6J7M 
6J7G 
611607 
6K7M 
6K7G 
611851 
6K8G 
6K25 
6L6G 
6Q7M 
6Q7G 
681,707 
68N7GT 
6SQ7GT 
6U5G 
6V6G 
67607 
6X4 
6X50 
6X5GT 
7136 
7117 
705 
706 
7117 
7117 
787 
7Y4 
12AT6 
12ÁT7 
12AU6 
12AU7 
12AX7 
12BA6 
12BE8 
3001 
30015 
50017 
30018 
30F5 
30FL1 
30FL2 
30FL14 

0.30 
0-45 
0.40 
0.75 
0.43 
0.30 
0.60 
0-45 
0.75 
0.55 
0.50 
0.50 
0.45 
0.45 
0.50 
0.75 
0.40 
0.45 
0.40 
0-40 
0.45 
0.75 
0.70 
1.00 
0 -75 
0.70 
0.75 
2.25 
0.75 
0.40 
0.40 
0.45 
0.38 
0.33 
0.45 
0.50 
0.80 
1.05 
1.10 
0.80 
140 
0-75 
0.75 
0.85 

ß0L15 1.05 
ß0L17 0.90 
30P4MR 1.30 
ß0P12 1.05 
3ßP19 1.00 
30PLO 0.95 
30PL13 1.20 
30PL14 1.25 
ß5W4 0.40 
35Z4GT 0.70 
50006G 1.20. 
807 0.50 
813 ITT £13 
813 USSR 

65.75 
860.4 0.85 

TRANSISTORS -INTEGRATED CIRCUITS 

EXPRESS 
POSTAGE 

All transistors, l.C's offered 
are new and branded. 
Manufactured by Mul- 

3p for first Transistor, 
for each additional add lard, Texas, RCA, Fer- 
'p. ranti, Motorola, ITT, 

AA119 
AAZ13 

0.7 
0.10 

BD132 0.80 
BF115 0.25 

Fairchild, Lucas, etc. 
Quantity discounts on 

AAZ15 
AC107 

010 
0.35 

13E167 0.25 
BF173 0.25 application. Send SAE 

AC126 
AC127 

0.25 
0.25 

131,179 0.30 
131180 0-30 for full lists. 

AC128 0.25 BF181 0-32 
AC176 0.25 BF194 0.15 
AC187 0.25 BF195 0.15 0016 0.75 ZTX500 0.15 272646 0.50 
AC188 0.25 BF197 0.15 0020 0.95 ZTX501 0.18 272904 0.18 
ACY21 0.20 BF200 + 0 35 0023 0.85 ZTX503 0.17 272904A 0.25 
ACY39 0.55 BF561 0.25 0025 040 ZTX531 0.20 272905 0.28 
AD140 0.50 BF898 0.25 0028 0.65 ZTX550 0.20 272905A 0.28 
AD149 0.50 BFX29 0.25 0035 0.50 I7914 0.7 272906 0.20 
AD161 085 BFX88 0-20 0036 0-65 I74001 0.8 273926 0.10 
AD162 0.35 BFY50 0.20 0042 0.40 1N4002 0.7 273053 0.20 
AF115 0.24 BFY51 0.20 0044 0.15 I74003 0.8 273055 0.55 
AF116 0.25 BFY52 0-20 0045 0.15 1N4004 0.8 2N3525 0.75 
AFll7 0.20 13E1710 0.61 0071 045 I74005 0.10 273614 0.59 
AF186 0.40 BY100 0.15 0072 0.25 1114006 0.12 273615 0.75 
AF239 0.40 BY126 0-15 0076 0.40 1N4007 0.15 273702 0-10 
ASY27 0.30 BY127 0-15 0077 0.45 1N4009 0.5 273703 0.10 
A8Y28 0.25 BZX61 series 0081 0.25 174148 0.8 273704 0.10 
BA102 0.30 0.12 OC81D 0.25 I8921 0.10 273705 9-10 
BA115 0.7 BZY88 series 0081Z 0.55 182033 0-20 273708 0.10 
B0107 0.10 0.10 0083 0.25 I82051A 0.20 273707 0.10 
BC108 0.10 CR81-05 0-25 00140 0.55 182100A 0-20 273708 0.10 
BC109 0.10 CR81-40 0.35 00170 0.25 183010 0.25 2N3709 0.10 
BC113 0.15 CR83-05 0.30 00171 0-30 2N696 0.15 273710 0.10 
BC117 0.20 CR83-40 0.45 00200 0.45 2N697 0.15 273711 0.10 
110143 0.35 MJE340 0.50 00201 0.75 27706 0.10 273819 0.35 
BC147 0.12 MJE370 0.70 00202 0.80 2N706A 0.12 273820 0.50 
130148 0.10 MJE520 0-75 00203 0 -50 271131 0.25 273823 0.82 
BC169C 012 MJE2955 1.10 OCP71 105 271132 0.25 273903 0.15 
BC182 0.10 MJE3055 0.75 0RP12 0.50 271302 0.18 273904 0.17 
BC182L 0.12 MPF102 0-42 0RP60 0.40 2/61303 0.18 273905 0.21 
BC184L 0.11 MPF103 0.85 T1005 0.30 271304 0.22 273906 0.12 
BCY32 0.80 MPF104 0.37 7I044 0.35 271305 0.22 274058 0.18 
7307.33 0.84 MPF105 0.40 7102260 1.50 2N1306 0.22 2114059 0.9 
BCY34 0.35 NK7404 0.50 TIL209 0.30 271307 0.25 274060 0.12 
BCY70 0.15 OAS 0.50 7I843 0.35 271308 0.25 274061 0-12 
BCY71 9.20 oA30 0.35 ZTX107 0.15 271309 0.37 274062 0.12 
BCY72 0.15 OA79 0-7 ZTX108 0.12. 271613 0-20 316141 0.81 
BCZ11 0.50 0A81 0.10 ZTX300 0.12 271614 0.20 40360 0.40 
BD121 0.75 0A91 0.7 ZTX301 0.15 272147 0.75 40361 0.40 
BD124 0.80 OA200 0.7 ZTX302 0.18 272160 0.59 40362 0.50 
BD731 0.75 OASIS 0-10 ZTX304 0.25 272369A 0.15 40430 1.00 

877400 0.20 077425 0.48 8117473 0.40 5774107 0.50 5774157 1.80 
877401 0.20 577427 042 877474 0.40 8774110 0.80 8774170 4.10 
877402 0.20 877428 0.50 8,77475 0-55 8N74111 1.45 8N74174 2.00 
BN7403 OB0 877430 0.20 877476 0.45 8774118 1.00 8774175 1.35 
877404 0-20 0N7432 0.42 877480 0.80 8774119 1.90 0774176 1.80 
8117405 0-20 077433 0.70 877482 0-87 0774121 0.80 0774190 1.95 
BN7406 0-30 877437 - 0.85 877483 1.00 9774122 1.85 8774191 1.95 
8/67407 0.30 077438 0.85 SN7484 0-90 9774123 2.70 8 ,074192 2.00 
877408 0-20 077440 0-20 077486 0-45 81674141 1.00 8N74193 2.00 
8N7409 0.45 8N7441AN SN7490 0.75 9774145 1.50 8N74194 2.50 
SN7410 0-20 0.75 8N7491AN 8N74150 8.35 0774195 1.85 
877411 0-28 877442 0.75 1.00 81674151 1.10 8N74196 1.50 
077412 042 877450 000 877492 0-75 01674154 2.00 áN74197 1.50 
877413 
0N7416 

0-30 
0.30 

0167451 0.20 
SN7453 0.20 

0N7493 0-75 
877494 0-80 

9774155 
8774156 

1.55 
1.56 

8774198 4.80 
81474199 4.80 

877417 0-30 877454 000 877495 0.80 
DIL 14 pin I5p 877420 0-20 077460 0.20 977496 1-00 

077422 
877423 

0-48 
0.48 

877470 0.30 
077472 0.30 

877497 6.25 
8774100 2-50 SOCKETS 16 pin 17p 

VAT 
10% to be 
added to 

all orders 
including 
POSTAGE! 

THIS MONTH'S 

ITT NUMICATOR 
TYPE GNP4A 
LIST PRICE £2.70 

OUR PRICE £125 
Data Sheet Supplied 

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

R T VALVE MAIL ORDER CO. S 16a Wellfield Rd., London, SW16 2BS 
Tel: 01 -677 2424 Telex: 946 708. 
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DIN GUWISMITH 1GO (nADrn)IID 
AUDIOTRONIC MODEL ATM.I 
Top value 1000 o.p.v. 
pocket multimeter. 
Ranges: 0/10/50/250/1000v. 
AC and DC 
DC Current 0- 1mA /100mA. 
Resistance 0 /150k ohms. 
Decibels -10 to +22dB. 
Size 90 X 60 x 28mm. 
Complete with test leads. 
£2.50. Post 15p. 

LT601 
MULTIMETER 
New style 20,000 
o.p.v. pocket multi - 
meter. 5/25/50/250/ 
500 / 2500 V. D.C. 
10 / 50 / 100 / 500 / 1000V. 
A.C. 50µA / 250mA. 6K / 6 
meg ohms. -20 to + 22 dB. 
68.75. Post 20p. 

MODEL TH -12 
20,000 o.p.v. Overload pro- 
tection. Slide switch selector 
0 ( 25 f 2.5 / 10 f 50 / 250 / 
1000V. D.C. 0 ¡ 10 / 50 f 250 / 
1000V. A.C. 0 / 50µA / 25 / 
250mA. D.C. 0 / 3K / 30K / 
300K f 3 meg - 20 to + 50dB 
6407. Post 15p. 

RUSSIAN 22 RANGE MULTIMETER 
Model 11437 10,000 o.p.v. 
A first class versatile in- 
strument manufactured in 
U.S.S.R. to the highest 
standards. Ranges: 2-5/10/ 
50/250/500/1000v D.C. 2.5/ 
10/50 /250/500/1000v A.C. 
DC Current 100wAf1/10/ 
100mA /iA. Resistance 
300 ohms /3/30/300K/3m Q. 
Complete with batteries. 
test leads, instructions and 
sturdy steel carryMg case. 
OUR PRICE 05-97. P. & P. 25p 

MODEL PL436 
20k í2/ Voit D.C. 8k 12/ 
Volt AC. Mirror scale. 
6/3/12/30/120/600 V 
D.C. 3/30/120/600 V 
A.C. 60)600µA)00 /600 
mA. 10/100K/1 Meg /10 
Meg S2 -20 to +46db. 
£6.97. P. & P. 12p. 

MODEL S00 
30,000 O.P.V. with over- 
load protection mirror scale 
01.5/2 5/10/25/1001250 /500/ 
1,000v. D.G. 0 /2. 5/10/25/ 
100/250/500/1,000V. A.C. 
0 /50µA /5 /50 /500mA. 12 
amp. D.C. 0/60/K/6 Meg./ 
00 Meg Q 
£9.95. Post paid. 
Leather Case 01-75 

U4312 MULTIMETER 
Extremely sturdy instrument fo 
electrical use. 667 o.p.v. 
0/-3/1.5175/30/60 /150/300/ 
600 /900 VDC and 75mV. 
0/.3/1-5/7.5/30/60/150/300 
600/900 VAC. 
0 /300µA /15/6/15 /60/150 
600MA /1.5/6 AMP. D.C. 
0/1-5/6/15/60/150/600MAf 
1.5/6 AMP. AC. 
0/200Q/3K/30K Q. 
Accuracy DC 1 %. AC 1-5%. 
Knife edge pointer, mirror scale. Complete 
with sturdy metal carrying case, leads and 
instructions. £9.50. P. & P. 25p. 

general 

HIOKI MODEL 730X 
100,000 O.P.V. Overload 
protection. Mirror scale. 
.3/.6/1.2/1-5/3/6/12/30/60/ 
120/300/600/1200V DC 
1.5/3/6/12/30/60 /150/300/600 
1200 V. A.C. 
15/30µA/3/6/30/60/150/300mA 
6/12 AMP. DC. 2K/200K/2 
Meg /20 Meg ohm -20 to 
+63dB. £1350. P. & P. 20p 

MODEL C -7080 EN 
Giant 6" mirror scale. 
20,000 o.p.v. 0 / 25 / 1 / 
2- 5/10/50 f 250 /1000/ 
5000V. D.C. 0 / 2.5 / 10 / 
50 / 250 / 1000 / 5000V. 
A.C. O / SOp.A f1 /10 /100f 
500mA / 10 amp. D.C. 
0 /2K / 200K 20 meg - 20 to + 50 dB. 
£1895. Post 35p. 

All prices are subject to 
10% VAT 
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370 WTR MULTI -METER 
Features A.C. current ranges. 
20,000 o.p.v. 0/-5/2.5/10/501 
250/500 1000 V. D.C. 
0/2.6/10/50/250/500/1000V AC 
0 /50uA /1f 10/10omA/1f 10 Amp 
D.C. 
0 /100mA /1/10 Amp AC 
0 /5K /50K /500K /5 MEG/ 60 
MEE. 
-20 +62db. 
£15. P. & P. 25p. 

KAMODEN 72.200 
MULTITESTER 
High sensitivity tester. 
200,000 0.5.v. Overload pro- 
tection. Mirror scale. Ranges: 
0 /-06/-3/ 3 f 30 / 120/ 600/ 
1200V. D.C. 
0 / 3 / 12 / 60 / 300 / 11,200V. 
A.C. 
0 / 6µA / 12mA f 120mÁ / 
600mA / 12A. D.C. 
0 j 12A. A.C. 
-20 to +63dß. 0 / 2K / 200K / 2 meg / 
200 meg ohms. £1695. Post 30p. 

TMK LAB TESTER. 
100,000 O.P.V. 61in. 
Scale Buzzer Short Cir- 
cuit Check. Sensitivity: 
100,000 O.Y.V. D.C. 5K/ 
Volt A.C. D.C. Volts: 
.5, 2.5, 10, 50, 250, 1,000 
V. A.C. Volts: 3, 10, 25, 
50, 250, 500, 1,000V. 
D.C. Current: 10, 100µA, 
10, 100, 500mA, 25, 10 amp. Resistance: 
0K, 10K, 100K, 1OMEG, 100MEG Q. 
Decibels: -10 to +49 db. Plastic Case 
with Carrying Handle. Size: 75ín. x Olin. x 
31in. £1895. P. & P. 25p. 

Model S -I00TR MULTIMETER! 
TRANSISTOR TESTER 
100,000 o.p.v. mirror scale/ 
overload protection. 002/ 
6/3/12¡30/120/600 V DC. 
0/6/30/120/600. V AC. 0 /12/ 
600µA/ 12/300mA/12, AMP 
DC. 0/10 K/1 MEG /10051EG. 
-20 to +50db. 0.01 -2 MFD. 
Transistor tester measures 
Alpha, beta and Ice. Complete 
with batteries, instructions 
and leads. £1350. P/P 25p. 

KAMODEN HM.350 TRANSISTOR TESTER 
High quality instrument 
to test Reverse Leak 
current and DC current. 
Amplification factor of 
NPN, PNP, transistors, 
diodes, SCR's etc. 4" x 
40" clear scale meter. 
Operates Iròm internal 
batteries. Complete with 
instructions, leads and 
c arrying handle. £1250. 
Post 30p. 

MODEL 449A IN 
CIRCUIT TRAN- 
SISTOR TESTER 
Checks true A.C. 
beta in / out. Cheeks 
Icbo. Checks diodes 
in / out. Checks 
SCR, etc. Beta 
HI 10 - 500, 
LO 2 - 50. Icbo 0- 5000µA. 220/240 V A.C. 
operation £1750. Post 25p. 

LB3 TRANSISTOR TESTE 
Tests ICO and B. 
PNP / NPN. Operates 
from 9v battery. Com- 
plete with all in- 
structions, etc. £3.95. 
P. & P. 20p. 

LB4 TRANSISTOR 
TESTER 
Tests PNP or NPN tran- 
sistors. Audio indication. 
Operates on two 1.5v bat- 
teries. Complete with all 
instructions, etc. 04.50. 
P...2 P. 20p. 

TE-40 HIGH SENSITIVITY 
A.C. VOLTMETER 
10 meg. input 10 ranges: 
01/-003/-1/3/1 /3/10/30/100/ 
300V. R.M.S. 4cps: 1 -2 Mc /s. 
Decibels -40 to +50dB. 
Supplied brand new complete 
with leads and instructions. 
Operation 230V. A.C. £17.50. 
Carr. 25p. 

TE -65 VALVE VOLTMETER 
28 ranges. D.C. volts 
1.5- 1,500v. A.C. volts 
1.5- 1,500v. Resistance up 
to 1,000 megohms. 200/ 
240v. A.C. operation. 
Complete with probe and 
instructions. 
£17.59. P. & P. 30p. 
Additional probes avail- 
able: R.F. 02325; H.V. 
£2.50. 

KAMODEN HM. 7206 
F.E.T. V.O.M. 
Input impedance 10 meg 
ohms. 
Ranges: 
0 ¡ -25 / 1 / 2-5 / 10 f 50f 
250 / 1000V. D.C. 
Of 2.5/10/50/250 
1000V. A.C. 
0 / 25µA / 2.5 / 25 / 250 
SIA D.C. - 20 to + 62dB 
0 /5K /50K /500Kf 5meg 
500meg ohms. 
21495. Post 30p 

TMK MODEL 117 F.E.T. ELECTRONIC 
VOLTMETER 
Battery operated, 11 
meg input, 26 ranges. 
Large 41" mirror scale. 
Size 'x41 "x20 ". 
DC VOLTS 0.3 -1200V 
AC VOLTS 3 -300V 
RMS. 8.0 -800V P -P. 
DC CURRENT 12- 
12MA. Resistance up 
to 2000M ohm. Decibels -20 to + 51dB. 
Complete with leads /instructions. £1750. 
P. & P. 20p. 

MODEL L -55 FET 

Y.O.M. 
Input impedance 10 meg 
oluns.0 /-3f12/6/30í 
120 / 600V. D.C. 0 f 3 f 
12 / 60 / 120 / 600V. A.C. 
0 / 120µA / 120mA D.C. 
O/ 1K / 100K / 10 meg 
/100 meg ohms 
£1597. Post 15p. 

KAMODEN HMG -500 INSULATION 
RESISTANCE TESTER 
Range 0 -1000 Meg - 
ohme, 500 Volt. 
Battery operated. 
Wide range clear 
meter 45" x 4 ". 
Complete with de- 
luxe carrying case, 
batteries, instruc- 
tions. 01995. Post 30p 

MODEL U431I SUB -STANDARD MULTI - 
RANGE VOLT AMMETER 
Sensitivity 330 ohms /Volt 
AC and DC. Accuracy 
5% D.C. 1% AC. Scale 
length 165mm. 0/300/750µA/ 
1.5 / 3 f 7.5 / 15 / 30 / 75 / 
150 / 300 / 750mA f 1.5 / 3 / 
7.5AMP DC 0 / 3 / 7.5 / 15/ 
30 / 75 / 150 / 300 / 
750mA / 1.5 f 3 / 7.5 
AMP AC O / 75 / 150 / 
300 750mV / 1.5 / 3/ 
7.5 / 15 / 30 / 75 / 150 f 300 / 750V DC 
0 /750mV / 1.5 f 3 / 7-5 / 15 / 30 / 75 / 150 / 300 
/750V AC. Automatic cut ont. Supplied corn. 
piète with test leads, manual and test certifi- 
cates. £4900. Post 50p. 

BELCO AF -SA SOLID STATE SINE 
SQUARE WAVE C.R. OSCILLATOR 

Sine 18 x 200,000 Hz; Square 18 X 50,000 Hz 
Output max 
+ 10 dB. 
(10 K ohms) 
Operation in- 
ternal batteries 
Attractive 2- 
tone case 75' x 
5^ x 2'. 
Price £1750. 
Carr. 171p. 

TO -3 PORTABLE OSCILLOSCOPE 
3in. tube, Y amp. Sensitivity 
0.1v p -p /CM. Bandwidth 
1 5 ops -1.5 MHz. Input imp. 
2 meg D 255F X amp. 
sensitivity 0.9v. p -p /CM. 
Bandwidth 15cps- 800kHz. 
Input imp. 2 meg 12 20p0'. 
Time base. 5 ranges 10 cps 
300 kHz. Synchronization. 
Internal /external. Illuminated 
scale 140 x 215 x 330 mm. Weight 1511b. 
220/240V. A.C. Supplied brand new with 
handbook. £5250. Carr. 50p. 

CI -5 PULSE 
OSCILLOSCOPE 
For display of pulsed 
and periodic waveforms 
in electronic circuits. 
VERT. AMP. Band- 
width 10MHz. Sensi- 
tivity at 100KHz VRMS/ 
mm. 1 -25; HOR. AMP. Bandwidth 600KHz. 
Sensitivity at 100KHz, V RMSfmm. 3.25; 
Preset triggered sweep 1- 3,000usee.; free 
running 20- 200,000Hz in nine ranges. 
Calibrator pips. 220 x 360 x 430mm. 
115.230V. AC,operation. £39.00. Carr. paid. 

RUSSIAN CI -16 DOUBLE 
BEAM OSCILLOSCOPE 
6 me /s Pam Band. Separate 
VI and Y2 amplifiers. 
Rectangular 5in. x 4in. 
C.R.T. Calibrated trig- 
gered sweep from S u /sec. 
to 100 milli -sec. per em. 
Free running time base 50 c /s -1 mels. Built - 
in time base calibrator and amplitude 
calibrator. Supplied complete with all 
accessories and instruction manual 
£87. Carr. Paid. 

MODEL AT20I DECADE ATTENUATOR 
Frequency range 0- 
200KHz. Attenuator 
0- 111db, 0-1db step. 
Impedance 600 ohms. 

1 Max. input power 
30dbm. Size 180 x 90 x 55mm. 
£150. Post 37p. 

ARF -300 AF /RF SIGNAL GENERATOR 
All transistorised, 
compact. fully port- 
able. AF aine wave 
18 Hz to 220 KHz. 
AF square wave 18 Hz 
to 100 KHz. Output 
sine f square 10v. 
P.P. RF 100 KHz to 
200 MHz. Output Sv. 
maximum. Operation 
220/240v. AC. Com- 
plete with instructions 
and leads. £29.95. 
Post 50p. 

MODEL TE.IS 
GRID DIP METER 
Transistorised. Operates as 
Grid Dip, Oscillator, Absorp- 
tion Wave Meter and Oscil- 
lating Detector. Frequency 
range 44OKc /s- 28OMc /s in 
6 coils. 500µA Meter. 9V 
battery operation. Size 180 x 
80 x 40mm. 
£1500. Post 20p. 

TE -200 RF SIGNAL GENERATOR 
Accurate wide range signal 
generator covering 120 
Ke /s 500 Mc /s on 6 bands. 
Directly calibrated Vari- 
able R.F. attenuator, audio 
output. Xtal socket for 
calibration. 220/240V. A.C. 
Brand new with instruc- 
tions £17.50. Carr. 37p. 
Size 140 x 215 x 170 mm. 

TE22 SINE SQUARE WAVE 
AUDIO GENERATO: 

Sine: 20cps to 200 
he /s on 4 bands. 
Square: 2ocps to 30 
kc /s. Output impe- 
dance 5,000 ohms, 
200/250V. A.C. op- 
eration. Supplied 
brand new and 
guaranteed with instruction manu 
leads. £1750. Carr. 370p. 

and 

AUTO TRANSFORMERS 
0/115/250V. Step up or step down. Fully 
shrouded. 

80 W £2.35 P. & P. 18p 
150 W £3.00 P. & P. 18p 
300 W £4.00 P. & P. 23p 
500 W £51O P. & P. 33p 

1000 W 68.25 P. & P. 38p 
1500 W 01125 P. & P. 43p- 
2250 W £1900 P. & P. 50p 
6000 W 64000 P. & P. £1 

MCA. 220 AUTOMATIC 
VOLTAGE 
STABILISER 
Input 88 125 VAC or 176, 
250VAC. Output 120VAC 
or 240VAC. 200VA rating. 
£1197. Carr. 50p. 
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JOSTY 

HIGH QUALITY 
CONSTRUCTION KITS 

uockiste nt an branche: 
Corn rit 

Post and packing 10P per kit 

ÁF20 Mono, ensislo, annotai., 
ÁF30 Mon or pre plifie 
ÁF350 M er lose two for stereo 
ATS Autorn tic igitt control 
ÁT30 
AMO W Triaignd iner /siehe cent, 
ÁT55 
AT56 Mac 

light 
t tlim erlspeetl 

channel 4165 PsY hedeh lightic 

4165 
Medium 

disintor mi1chxnnel 
NF61 e r t.i r radon 

80 
£2.61 
E6.91 
E2.58 
£5.70 
E4.80 

£6.90 
E7.90 

£14.55 
f333 

HF75 FM oanostor ,ece,ver E2 88 
HF310 FM tuP2 r nit £1581 
HF325 CHt'u sFM tuner unit 24.12 

H F310/11F325 . C9.96 

HF395 Aurai l amplifier for AM /FM banes l,0, lu £1.27 
GP310 Stereo preamp for use with 2rc 41310 £21.27 
GU330 Tremolo unit for guitars etc.. . £750 
NT10 Power supply 100 ode 91/ stab. 12V uns I, £6.15 
57300 Professional stmntieed power supply 

2x30 Volt. 22 Amp 
£ 

12.61 
51305 Transistor caner ter 12í15V AC /OC to 60, 

]SVO.9VpD 
24 

f4.50 
NT310 Asun to 2x 18. 

at 2 Amps I. f4.80 
51315 Power supply 240V AC to 4.5 -151/ OC 

RP214 REGULATED POWER SUPPLY 

Solid state. Variable output 0 -24V DC u p 
to I amp. Dual 6tale meter to 'monitor 

--- voltage and current 
Input 220/240V AC. 

fty' :size 185 x 85 x 
`.., 105mm. £8.97 

P. 8 P. 25p. 

PS.200 REGULATED P.S.U. 

Bolid state. Variable output 
6.20 volt D.C. up to 2 amp. 
independent meters to 
monitor voltage and cur 
rent. Output 220/240 V. 
A.C. Size 74" x 51" x 31 ". 
11295. P. & P. 26p. 

PS.I00013 REGULATED 
POWER SUPPLY 
Solid state. Output 6, 9 
or 12 volt DC up to 3 
ampo. Meter to monitor 
current. Input 220/240v 
AC. Size 4" x 34" x 65 ". 

£11.97. P. & P. 25p. 

" YAMABISHI " VARIABLE VOLTAGE 
TRANSFORMERS 

Excellent quality at low coat. All modele- 
Input 230V. 50/60 cje. Variable output 
0 -260V. 

MODEL S -260 
GENERAL PURPOSE 
BENCH MOUNTING 

1 Amp 
2.5 Amp 

6 Amp 
8 Amp 

10 Amp 
12 Amp 
20 Amp 
25 Amp 
40 Amp 

37.00 
£8.05 

£1175 
£1590 
£22.50 
£2880 
£49.00 
£5800 
182.50 

MODEL S -2608 
Panel Mounting. 

1 Amp .. £7.00 
2.5 Amp .. £8.05 

Carriage and 
Packing Extra 

POWER RHEOSTATS 

High quality ceramic con- 
struction. Windings em- 
bedded in vitreous enamel. 
Heavy duty brash wiper. 
Continuous rating. Wide 
range available ex- stock. 
Single bole fixing. tin. dia. 
shafts. Bulk quantities avail- 
able. 

25 WATT. 10/25/50/100/250 /500/1000 ohms. 
955. P. A P. 10p. 

60 WATT. 10/25/50/100/250 /500/1000/2500 
or 2000 ohms. £1.35. P..0 P. 10p. 

100 WATT. 1/5/10/25/50/700 /250/500/1000 
or 2600 ohms. £1.95. P. 5 P. lap. 

230V/240V SMITHS SYNCHRONOUS 
GEARED MOTORS 
Built in gearbox. All brand 
new and boxed- 30 RPH 
CW; 2 RPH CW; 20 RPH 
CW; 2 RPH ACW; 30 
RRH CW; 
609 saah Post 12p. 

«EwCLEAR PLASTIC PANEL METERS 
USED EXTENSIVELY BY INDUSTRY, GOVT. DEPTS., EDUCATIONAL 

AUTHORITIES, ETC. 
Over 200 ranges in stock -other ranges to order. Quantity discounts available. 

Send for fully illustrated brochure. 

Type SW.I00 100 x 80 mm. 
50µA - 1445 -'- -- 

50 -0 -5044A 83.95 
100µA £3.95 
100 -0- 1000A £8.90 
6000A .... 18.70 
1mA £880 
20V. D.C. £3.60 
50V. D.C. 29.80 5 amp. D.C. £3.80 
300V. D.C. £3.60 300V. A.C... £3.70 
1 amp. D.C. £3.80 VU Meter .. £230 

Type MR.85P. 41in. x 4/in. fronts ;- Type MR.38P.. I 21132in. square fronts 

Type SD.830 82.5mm x 110mm Fronts 
10mA .... £310 
50mA .... £810 
100mA .... 88.10 
500mA .... £3.10 
1 amp 8310 
5 amp £8.10 
10 amp. 13.10 

500A 1340 SV. D.C. .. £310 
60 -0 -501,A £8.40 10V. D.C. .. £810 
1000A 28.85 20V. D.C. .. 18.10 
100 -0 -1000A 13.85 6µV. D.C. -. £3.10 
2000A £3.80 300V. D.C. 1810 
5000A 83.15 15V. A.C. .. 13.80 
1mA £3.10 300V. A.C. .. 16.80 
6mA .. 1310 VU Meter .. £360 

Type SD.640 63.5mm x 85mm Fronts 
50uA £3.05 600mA £2.90 
50 -0 -5014A 1305 1 amp 1290 
100µA .. 8300 6 amp 1290 
100 -0 -100µA 1800 10 amp £2'90 
200µA .... 13.00 6V. D.C. £290 
600µA .... 12.95 20V. D.C. . -. 82.90 
tout 1290 60V. D.C. 1290 
6mA 1290 300V. D.C. 1290 
10mA 12'90 15V. A.C. .. 83 00 
60mA 12.90 300V. A.C... 18'00 
100mA - 12.90 VU Meter £3.15 

Type SD.460 46mm x 59.5mm Fronts 
50µA £280 
50-0-60µA £2.80 
100¡4A . 8275 
160-0-100pA 8275 
200µA 12.70 
500µA 12-55 
1mA £280 
5mA 1280 
10mA £210 
50mA £2.80 
100mA £2.80 
500mA 12-80 

1 amp 12.80 
5 amp 82.80 
10 amp 1280 
5V. D.C. 1280 
10V. D.C. 12.80 
20V. D.C. £280 
50V. D.C. 12.80 
300V. D.C. 12.80 
15V. A.C. 82.70 
300V. A.C 12.70 
VU Meter - 2290 

100mA .... 
600mA 
lamp 
5 amp 
15 amp. 
30 amp 
20V. D.C. 
50V. D.C. 

50µA £4.40 150V. D.C. 
50 -0 -50µA £425 300V. D.C. 
IOOpA 14.25 16V. A.C. .. 
100 -0 -1000A 84.05 300V. A.C... 
2000A 14.05 S Meter 1mA 
5000A £2.90 VU Meter 
500 -0 -5000A 83.90 1 amp. A.C.* 
lmA 8390 6 amp A.C. 83.90 
1-0-1mA 8390 10 amp. A.C. 8390 
5mA 8890 20 amp. A.C. 88.90 
10mA 18.90 30 amp. A.C. 8890 

£3.90 
£3.90 
£3.90 
£390 
£8 90 
£3.90 
£8.95 
18.90 
1390 
£290 
£890 
1895 
£885 
£8.90 
£4.55 
1890 

Type MR.52P. 2 }-n. square fronts 
SopA £360 10V. D.C. .. £250 
50 -0 -50µA 18.05 20V. D.C. .. 12.50 
10044A ... 18.00 00V- D.C. .. 8250 
100 -0 -1000A 8295 300V. D.C. 1250 
6000A .... 12.85 16V. A.C. .. 82.80 
lmA 82.50 300V. A.C... 82.80 
6mÁ £260 8 Meter lmA 8280 
10mÁ £260 VU Meter .. 18.80 
50mA 12.60 1 amp. A.C. 5250 
100mA 12.60 6 amp. A.C. 5250 
500mA £2.50 10 amp. A.C. 12.50 
1 amp 12.60 20 amp. A.C. 52.50 
6 amp 8250 30 amp. A.C. 1260 

Type MR.65P. 3 }in. x 31.ïn. fronts 
60µA 1870 10V. D.C. .. 5280 
50 -0 -600A 1845 20V. D.C. .. 1280 
100µA 0815 00V- D.C. .. £2.80 
100 -0-10044A 8840 160V. D.C. 12.60 
200µA £3.05 300V. D.C. 1280 
600µA 12.76 16V. A.C. .. 12.80 
600 -0 -50014A 5280 20V. A.C. .. 5280 
lmA 1280 150V. A.C... 12.80 
5mA 5280 300V. A.C- .. 8280 
10mA 12.80 600V. A.C. 8280 
60mA 1260 8 Meter lmA 1285 
100mA 1280 VU Meter .. 18.70 
500mA 82.80 60mA A.C. 12.80 
1 amp 82-80 100mA A.C. * 12.80 
5 amp £2.80 200mA A.C. 1280 
10 amp. 12.00 600mA A.C. 1280 
15 amp... -. 1280 1 amp. A.C. 12.80 
20 amp. 52.80 6 amp. A.C. 12.80 
30 amp 1280 10 amp. A.C. 82'80 
50 amp 1290 20 amp. A.C. 1260 
5V. D.C. 12.60 30 amp. A.C. 8280 

"SEW" EDUCATIONAL 
METERS 

Type ED.107. Size 
overall 100mm x 
90mm x IO8mm 
A new range of high 
quality moving coil 
instruments Ideal 
for school expert - 
mente and ether 
bench applications. 
3" mirror scale. The 

meter movement is easily accessible to 
demonstrate internal working. Available 
in the following ranges: 

"SEW" EDGWISE METERS 
Type PE.70. 3 I7132in. x 1 15132in. x 

21in. deep 
50µA £3.75 1 000µA .... 1320 
50 -0 -50µA 1360 
100pÁ . £360 
100- 0 -1001A £8.50 
20011A .... £8.40 

1mA 8820 
300V. A.C 2385 
VU Meter 

"MOVING IRON - 
ALL OTHERS MOVING COIL 

Please add postage 

60pA £690 
100pA 18 40 
50 0 50pA 1240 
1mA 1595 
1-0-1mA £295 
IA d.c. £5-95 
5A d.c. £595 
10V d.c. £6.95 

20V. d.c. .. £5.95 
60V. d.c. .. £6.96 
300V. d.c. .. 1595 

Dual range 
500mA /6A d.c. 27.00 
5V /50V d.c. 17.00 

200mA .... 
-""`°`-' 300mA .... 

500mA .... 
£2.25 
£225 
12.29 

°e9" v 750mA .. . £2.25 ',. 1 amp ..,.., n..... 2 amp 
£2'25 
£2ß5 _"- ' 6 amp 

10 amp. .. 
£2E5 
£215 

3V. D.C. £2ß5 
50µA £2.55 10V. D.C. .. 22.25 
50-0-60).:A £2-50 I5V. D.C. .. £225 
1000A . £2.45 20V. D.C. .. 1225 
100-0-10044A 12.40 50V. D.C. .. £225 
200pA 12.25 100V. D.C. 12.22 
600pA 12.25 150V. D.C. 12ß5 
600-0-500pA £225 300V. D.C. 12ß5 
1mA £225 600V. D.C. £2.26 
1-0-1mA £2ß5 750V. D.C. £225 
2mA £225 15V- A.C. .. £280 
6mA £2ß5 60V. A.C. .. 12.30 
10mA 12.25 150V. A.C. .. 12.30 
20mÁ £225 300V. A.C. .. 12610 
50mÁ E226 600V. A.C. .. £230 
100mA 22.25 8 Meter 1mA £2.90 
150mÁ £225 VU Meter .. £2.86 

Type MR.45P. Zia. square fronts 
5 amp 22.40 
10V- D.C. 8240 
20V. D.C. 82.40 
50V. D.C. 52'40 
300V. D.C. 1240 
15V. A.C. 89.40 
300V. A.C 12.40 
B Meter lmA 12-50 
VU Meter 1270 
1 amp. A.C. 12.40 
6 amp. A.C. *82.40 
10 amp. A.C. *12.40 
20 amp. A.C. 82-40 
30 amp. A.C. * £2.40 

50µA 22.70 
50- 0 -50 /A £2.86 
100µA . 82.80 
100 -0 -1004A 8250 
2000A 1280 
6000A 12.45 
500 -0 -5000A 12-40 
lmA 12-40 
5mA 1240 
10mA 12.40 
50mA 22-40 
100mA 12.40 
500mA 12.40 
1 amp 22.40 

"SEW" BAKELITE 
PANEL METERS 

Type MR.65. 34.in. square fronts 

25µA 1480 
60{.A £3.55 
50-0-50µA £3.05 
100µA . £8-00 
100-0-100µA 1300 
6001.1A . £2.70 
500-0-60014A 12.80 
1mA £2.80 
1-0-1mA 12.80 
6mA £2 80 
lOmA 12'80 
50mA 12-60 
100mA - 12-80 
600mA £2.80 

1 amp. 22.80 
6 amp 12.80 
15 amp. 22.80 
30 amp. £280 
60 amp. ... - £2.80 
6V. D.C. £2.80 
10V. D.C. £280 
20V. D.C. £280 
50V. D.C. 12.80 
160V. D.C. 12.80 
300V. D.C. 8280 
60my. D.C. 82-90 
100mV. D.Ç. 62.90 
30V. A.C. * £2.85 
60V. A.C. * 82.85 
150V. A.C. 12.85 
300V. A.C. 5.285 
500mA A.C. * £2.80 
1 amp. A.C. 12.80 
6 amp. A.C. 22.80 
10 amp. A.C. *2220 
20 amp. A.C. 12.80 
30 amp. A.C. £2.80 
50 amp. A.C. 22.80 
VU Meter 23.85 

Type S -80 80 mm. square fronts 
60µA 13-50 ®mer 
20- 0 -500A 23.40 
100pÁ 8840 
100 -0 -100µA 1830 
600µA 83.05 
1mA 13 00 
20V. D.C. £3'00 
50V. D.C. £3.00 6 amp. D.C. £300 
300V. D.C. 23.00 300V. A.C... £3-00 
1 amp. D.C. £3.00 VU Meter .. 13.70 

HAND HELD 2 -WAY WALKIE 
TALKIES 
Battery operation. Volume and squelch 
controls. Call button and press to talk 
button. Telescopic aerial. Complete carrying 
cases. 

100mw £24.95 
Pair 5µp. 

300mW 
el L52.5µ Post Sop. 

annal £" ,2 
Post 505. tt 

Licence required fer operation in U.B. 

240° Wide Angle 
1mA Meters 
MW 1.6 60mm square 13.97 
MW 1 -8 80mm square 14.97 

P. 4e P. extra 

230 VOLT A.C. 
50 CYCLES 

RELAYS 
Brand new. 5 sets of 
changeover contacts at 
6 amp rating. 40p each. 
P. d P. iOp (100 lote £30) 
Quantities available. 

SEND SAE FOR NEW 8 PAGE LIST 
SEMI CONDUCTORS & VALVES 

ALL PRICES ARE 
SUBJECT TO 10% VAT 

ALSO SEE 
FOLLOWING PAGES 
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GW5 G.WISMIIH Cfl(uuwrn)tID 
UNR 30 RECEIVER 

d Bands covering 550 be /s -30 me /s 
B.F.O. Built -in Speaker 220/240 v. 
A.C. Brand new with instructions. 
Our 115.75 Carr. 
Price 37p 

UR -IA RECEIVER 

EMI LOUDSPEAKERS 

Model 350. 13" x 8" 
with single tweeter/ 
crossover. 20- 20,000 
Hz. 15 watt RMS. 
Available 8 or 15 
ohms. £7.25 each. 
P. & P. 37p. 
Model 450. 13" x 8" 
with twin tweeter/ 
crossover. 55- 13,000 
Hz. 8 watt RMS. 
Available 8 or 15 
ohms. 23.62 each. 
Y. & P. 25p. 

SPECIAL OFFER 1 

STEREO 
SPEAKERS 

Matched pair 
of stereo book- 
shelf speakers. 
Deluxe teak 
veneeredflnieh. 
Size 145" x 9" 
x 74 ". 8 ohms. 
8 watt RMS. 

16 watt peak, Complete with DIN 
lead. 

4 Bands covering 550 km/s -30 me /s. 
FET, S Meter. Variable BFO for 
SOB. Built -in Speaker, Band - 
spread, Sensitivity Control. 220/ 
240 v. A.C. or 12 v. D.C. 125fn.x 
Ohs. x 7fn. Brand new with 
instructions. 
Our £25.00 Carr. 
Price 37p 

SKYWOOD CX203 
RECEIVER 

a©®cl00 ç 

Sol d state, 5 bands covering 200- 
420 KHz and -55 to 30 MHz. 
Illuminated slide rule dial. Band - 
spread. Aerial tuning. BFO, AVC, 
ANL, "S" meter, AM /CW /SS B. 
Integrated speaker and phone 
socket. 220/240 v. A.C. or 12 v. 
D.C. Size 325 x 266 x 150 mm. 
Complete with instructions and 
circuit. 
Our £32.50 Carr. 
Price 50p 

LAFAYETTE HA -600 
RECEIVER 

General coverage 150 -400 kc /s, 550 
kc /s -30 me /s, FET front end, 2 
meth. filters, product detector, 
variable B.F.O., noise limiter, 
S Meter Bandspread. RF Gain. 
15ín. x 9 }'n. x 85ín. 18 lb. 
220/240 v. A.C. or 12 v. D.C. 
Brand new with instructions. 
Our £50.00 Carr. 
Price 50p 

TRIO 9R59DS RECEIVER 
C.rra4Jl' Ay'arrseces , . 

4 bande covering 550 kc /s to 30 
me /s continuous and electrical 
bandspread on 10, 15, 20, 40 and 
80 metres. 8 valve plus 7 diode 
circuit. 4/8 ohm output and phone 
lack. SSB -CW, ANL, Variable 
BFO. S meter. Sep. bandspread 
dial. IF frequency 445 kc /s, audio 
output 1.5w. Variable RF and AF 
gain controls 115/250 v. A.C. 
Size: 7ín. x 13in. x loin. with 
instruction manual. 
Our 
Price £49'50 Paid. 
PULL RANGE OF TRIO STOCKED 

ALSO SEE 
PREVIOUS PAGES 
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Our £12.95 Carr. 
Price 50p 

HA -I0 STEREO HEADPHONE 
AMPLIFIER 
All silicon 
transistor 
amplifier op- 
erates from 
magnetic, 
ceramic or 

tuner inputs with twin stereo 
headphone outputs and separate 
volume controls for each channel. 
Operates from 9v battery. Inputs 
5MU /10OMU. Output 50MW. 

Our 
Price £6.77 P. & 

p 

1021 STEREO LISTENING 
STATION 

'\ For bal- ancing 
and gain 
selection 
of loud' 
speakers 
with addf- tfonal 

facility for stereo headphone 
switching. 2 gain controle, speaker 
on -off slide switch, stereo head- 
phone sockets. 6" x 4" x 2 }" 

Pr ce £2.25 P. p 

MP7 MIXER PREAMPLIFIER 

5 micro- 
phone inputs 
each with 

ßk2 individual 
gain con- 
trols enabl- 

ing complete mixing facilities. 
Battery operated. 95" x 5" x 3 ". 
Inputs Mies: 3 x 3mV 50K; 2 x 
3mV 600 ohm. Phono meg. 4mV 
50K. Phono ceramic 100mV 1 meg. 
Output 250mV 100K. 

P. Our 
Price £897 P. 

20p 

(9 

EA.41 REVERBERATION 

AMPLIFIER 
Self contained ;' 
transistorised, 
battery operated. 
Simply plug in 
microphone, 
guitar, etc., and output into your 
amplifier. Volume control, depth 
of reverberation control. Beautiful 
walnut 75 x 3 x 45in. 

Price £I 50 P. & 
15p 

0 J D I8 0 III I In III r EQUIPMENT v 
Audlot ouic Products are manufactured exclusively for the Audiotrouic 
Group of Companies and as a member of the group we are pleased to 
offer you this fabulous range of high quality equipment. Made to our own 
specifications each item provides outstanding performance and reliability 
at a value for money price! 

ACD.660 Stereo Cassette 
Deck 

AUDIOTRONIC DOLBY 'B' 
NOISE REDUCTION UNITS 
Reduce tape hiss by 3dB at 600Hz, 
6dB at 1200Hz and lObB for all 
frequencies above 3000Hz. 
Size 165" x 8" . 3 ". AC 200 /250v 

A beautifully 
styled 4 track stereo 
deck with an outstanding speci- 
fication offered at a remarkably 
low price. Incorporates a host of 
features including switchable noise 
filter normal /chrome tape selector, 
twin VU meter, slider record/ 
playback level controls, front panel 
headphone socket, recording indi- 
cator lamp, phono /Din line input 
sockets, 3.5mm mike input sockets 
etc. etc. Frequency response 
100 -0KHz (100 -12KHz Cr02) 
S /N -45dB. Crosstalk 45dB. Separa- 
tion-35dB. Noise limiter -6dB at 
10KHz. Complete with phono 
connecting leads. 
OUR 139.50 Carr. & 
PRICE Ins.50p 

AHP -8D 8 Track Stereo 
Tape Deck 
Can be used 
with most hi fi 
amplifiers. 
Push button 
track selector 
and illumina- 
ted track 
indicators. Attractive cabinet with 
black and silver trim. Output level 
750mV. AC 220/240v. 
OUR 
PRICE 111 95 P. & P. 50p. 

AHP -8A 8 Track Stereo 
Tape Player 

Incorporates built in amplifiers 
giving 25 + 21 watts ems output. 
Push button track selector, 
illuminated track indicators, slider 
controls for volume, balance and 
tone. Attractive cabinet with 
black and silver trim. Output 
impedance 8 ohms. AC 220/240v. 
OUR 
PRICE 

P. &P. COp. 

Stereo Headphones 
LSH.20 Individual 
volume controls 
Stereo mono 
switch. 8 ohms. 40- 
19,000 Hz. 
£3.50 P & P 30p 
L511.30 Open back 
type. Individual 
tone and volume 
controls. 8 ohms. 
30- 20,000 Hz. 
£5.50 P & P 30p 
LSH.40 Two way 
speaker system. 
Individual volume 
controls. 8 ohms. 
20- 20,000 Hz. 
£8.95 P & P30p 
LS11.80 3" speaker 
unite. 8 ohms. 20- 
20,000 Hz. Com- 
plete with zipped 
carrying case. 
£8.50 P. & P. 30p 
LQH.400 4- channel 
dynamic head- 
phones. Each ear- 
piece has 4 drive 
units. 4-32 ohms. 
20- 20,000 Hz. 
89.95 P. & P. 309 
LSH.50 Eleétro- 
static with self 
powered energiser 

ail and control unit 
with headphone 
speaker selector. 
4 -32 ohms. 20- 
24,000 Hz. £15.95 P. & P. 30p 

U 

Bt/ 

PROCESS FOUR -' 
For use with semi -professional tape 
recorders. Freq. res. 30Hz -20KHz 

2dB. S/N better than 70dB. 
Full source tape monitoring. 
Record /Replay metering. Switch - 
able multiplex filter. Supplied with 
test tape. 
Our í50.A0 P & P 
Price L V 50p 
PROCESS TWO 
For use with cassette and tape 
recorders. Freq. res. 30Hz -20KHz f 2dB. Off tape monitoring. 
Switchable multiplex filter. Two 
Dolby calibration meters. S/N 
better than 70dB. 
Supplied with test cassette or tape 
as required. 

Our £34.50 P & P 
Price 50p 

ACR.14 Battery Mains 
Cassette Recorder 
Portable twin 
track mono 
recorder with 
automatic 
recording level 
control. Built 
in speaker. 
Earpiece 
socket. Input 
for radio or 
record player. 
Fast forward and rewind. 
Output 500mW. AC 220/240v or 
8v DC operation. Complete with 
remote control microphone, mains 
lead, earpiece and batteries. 

PR 
OUR 

ICE 110.50 P. & P. 5op. 

AMR -900 GLOBAL 
AM /FM PORTABLE RADIO 

10 wavebands 
covering 
AM: 535- 
1605 kHz, 
LW: 150- 
380 kHz, 
MB 1.6- 
4.00 MHz, 
SW1: 40- 
8 MHz, 

SW2: 8.0 -1.6 MHz, SW3: 16- 
24 MHz, PSB1 30 -50 MHz, 
PSB2: 148 -174 MHz, FM 88- 
108 MHz, AIR: 108 -136 MHz. 
Features time zone map and 
timing dial. Large clear scale. 
Telescopic aerial and built in 
aerial. AFC or FM. 6" x 4" 
speaker and personal earpiece. 
Battery /mains operation. Size: 
345 X 133 X 305mm. 

pg RE 136.00 P. & P. 50p. 

AR,1000 SPORTSMAN 
AM/FM PORTABL RADIO 
5 wavebands 
covering 
AM 535 - 

z. 
FM 00- 
108MHz. 
AIR 108- 
1353111z. 
PB 147 - 
174MHz. 
WB 162. 
5MHz. Large horizontal slide dial 
with logging scale. Slider volume 
and squelch controls. 7 section 
telescopic aerial for FM and built 
in ferrite bar for AM. AFC. 3in. 
speaker. Earpiece socket. Green. 
leatherette covered cabinet with 
metal side panels. Size152 x 79 x 
219mm. Battery /mains operation. 
OUR 
PR CE 1 I 1 .50 P. & .P 35p. 

AUDIOTRONIC AMB.S00 
MULTIBAND RADIO 

5 wavebands 
covering 
MW 535 - 
1605KHz and 
FM 88- 
175MHz. All 
transistor. 
Battery or 
mains opera- 
tion. Built in 
aerial and 8 
section teles- 
copic aerial. 

Complete with batteries, shoulder 
strap and earpiece. 
OUR 
PRICE 16.95 P & P 35p 

LOW NOISE TAPE CASSETTES 
Top Hf -Fi quality in library cases 
TYPE 5 10 25 Cassette 
C80 £1.29 £2.53 £5.98 Tape Head 
C90 51.85 £3.62 £839 Cleaner S0p 
0120 22.29 £4.48 21068 
P. & P. 15p. post free 

ACR 3500 
CAR RADIO 

--,uC1...-., 
.. 

Manual tuning of Medium and 
Long waves. 12v pos. or neg, 
earth. Complete with speaker. 
mounting brackets and instruc- 
tions. 
Our £657 0 P P 
Price 50p 

ACP.8 8 TRACK 
CAR PLAYER 

12v neg. earth. Slider controls for 
Volume, Tone and Balance. 
Channel selector button with red 
pilot lamp, with speakers, mount- 
ing brackets and instructions. 
Our 
Price £ 1 2.50 P40p 

ACRI PUSHBUTTON 
CAR RADIO 

Push button tuning of one LW 
and five MW stations of your 
choice. 12v pos. or neg. earth. 
Complete with speaker, mounting 
brackets and instructions. 
Our £8.95 P & P 
Price 50p 

ACASSE ELECTRIC 
CAR AERIAL 

p section. Fully 
automatic. 12v DC. 
Extends to approx. 
40 ". Complete with 
switch, all leads and 
instructions. 

Our Price 

£5.95 
P & P 50p 
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SPECIAL PURCHASE! 

ARMSTRONG rWrij -11I CAMBRIDGE 
KEF- LUX-NIKKO 
SANSUI -SANYO 

SONY -TEAC 
TRANSCRIPTORS 

TRIO-UHES 
YAMAHA 

Prices request or 
send S.A.E. for full Discount List 

ALL EQUIPMENTS FULLY 
GUARANTEED AND COVERED 
BY 12 MONTHS FREE SERVICE 

RICES SUBJECT TO 10% VAT1 
Order with confidence by Post-but 
remember to add 10% VAT to total 
value of order including carriage and 
packing and send cash with order, 
PLEASE PRINT NAME & ADDRESS 
CLEARLY IN CAPITALS. 

®`TELEPHONED ORDERS ACCEPTED 
FROM ACCESS and 

..A1===. BARCLAYCARD 
HOLDERS 

CREDIT TERMS 
FOR PERSONAL 
CALLERS Ion sales 
of £50 and over). 

20 -3 -73 

ulbl <t to chanae without n nce. - 

UP IO 331/% OR T 

,, 
SUPER AKAI HIFI BARGAINS 
CS35 STEREO CASSETTE RECORDER 

For conventional or Chromium Dioxide 
tape. 4 track record /playback. Volume and 
tone controls. Frequency response 40- 

16kHz (using CrO2 tape), 
distortion better than 2%. wow 
and flutter better than 0.2% RMS. 
Complete with pair of matching 
Akai COSO speakers. 

I Rec. Price £960. E56.50PAP. OUR PRICE 50p 

CS3SD STEREO DECK 
4 track record /playback deck. Accepts 
chrome /regular tape cassettes. 
Rec Price 

WS PRICE £.é P. 45 50p 
CASSETTE (P. & P. SOP) MICROPHONES (P, A P. 50p) 
GXC4OD Deck . - £5728 ADM Dynamic (pair) .. £730 
GXC40 Recorder £8720 
GXC4OT Deck /Receiver £9905 STEREO RECEIVERS (P. A P. 75p) 
GXC45 Deck , £7825 AA6300 20 +20 watt .. £74.30 
GXC46D Dolby Deck .. £8335 AA8030 25+25 watt .. £9230 
GXC46 Recorder .. £8995 AA8080 40 +40 watt .. £117.50 
GXC60D Deck . , . £87.65 AA8100S 2 x 36 or 4 x 18 w. £1700 
GXC65D Dolby Deck .. £9265 AA8500 65 +65 watt .. £15050 

CARTRIDGE (P. & P. 50p) 
CR81 Deck with amps. £65.40 
CR81D Deck , £53.60 
CR81T Recorder /Receiver £9275 
CR80S8 4 channel Reedr- £11425 
CR8ODSS 4 channel Recdr. £9365 

TAPE (P. ez P. 75p) 
4000DS Deck ., £59.95 
4000DS Dust Cover .. £3.95 
1721L Recorder .. £60.35 
X5000 Recorder .. £82.50 
X201D Deck ., £1020 
GX220D Deck .. £12395 
GX221D . , .. , . £13840 
GX28OD Deck .. .. £1950 
0X370 Deck ,. .. £21150 

TAPE /CASSETTE (P. 0e P. 75p) 
GX1900D Deck .. .. £14450 

STEREO AMPLIFIERS 
(P. 0e P. 50p) 
AA5200 20+20 watt .. £61.75 
AA5500 30 +30 watt .. £7850 
AA5800 45 +45 watt .. £117.50 

STEREO TUNERS (P. & P. 50p) 
AT550 AM /FM .. , . £6050 
AT580 AM/FM .. , . £04.50 

4- CHANNEL UNIT (P. 0e P. 50p) 
S81 Synthesiser . , . , £39.95' 

SPEAKERS 
SW155 (each) .. ,. £51.00 

STEREO HEADPHONES 
A8E11 ,. 24.75 
ASE20 
ASE22 .. ., £8.25 

SUPER HEADPHONE BARGAINS! 
SH628 STEREO HEADPHONES 

Outstanding 
value. Soft 
ear -pads, 
adjustable 
headband. 
8 -16 ohms. 
20- 20,000 
Hz. Com- 

plete with lead and stereo plug. 

Our 
Price 87 P. 

30p 

LHO2S STEREO HEADPHONES 

Lightweight 
headphones 
with padded 
earpieces. 
4 -i6 ohms. 
20- 20,000 
Hz. Com- 
plete with 

6 ft. cord and plug. 

Price L I.95 P. 
30p 

TEI018 DE -LUXE MONO HIGH 
IMPEDANCE HEADSET 

Sensitive 
magnetic 
headset with 
soft earpads. 
Impedance 
2,600 ohms 
(d.c. 600 
ohms). Fre- 

quency response 200 -4,000 Hz. 

Our íE2.25 P. & P. 
Price LL 30p 

BH.00I HEAD SET AND BOOM 
MICROPHONE 

Our 
Price 

Movingeoil. Ideal 
for language 
teaching, com- 
munications. 
Headphone imp. 
16 ohms. Micro- 
phone imp. 200 
ohms. 

f4.95 P, 
30p 

SPECIAL PURCHASE! BSR 
8 TRACK PLAYER CHASSIS 
Famous BSR 8 track chassis as 
used in Model TD8S complete 
with silver and black escutcheon 
ready to fit into cabinet. Output 
125mV. AC 240v. Overall size 
approx. 185 x 215 x 80mm. 
OUR £8.95 P. & P. 50p. 
PRICE 

RECORD DECK PACKAGES RECORD DECKS 
SINCLAIR PROJECT 60 

PACKAGE DEALS 

Carriage and Packing 75P. 

Complete units with Stereo cart- 
ridge ready wired in plinth cover. 

GARRARD 
2025-TC/9TAHCD .. 
SP25 111/0800 ., .. 

SP25 111/M44E .. .. 

SP25 111/3144-7 .. 

SP25 111/M55E 
SP25 111 Module/M75-6 
AP76/0800 .. ,, 
AP76/G800E .. .. 

AP76/M44E .. .. 
AP76/3144-7 
AP76/M55E . - .. 
AP76/M75ED .. .. 
AP76/M75EJ .. 

AP76 Module M75-6 .. 
AP96 Module 3175-6 
ZERO 1008 Module/3193E 

B.S.R. McDONALD 
210/507M .. 
MP60/0800 
MP60/TPD1/G800 
MP60/M44-7 
HT70/TPD1/G800 

GOLDRING 
GL72 /G800 ,. 
GL75 /0800 .. 

GL75 /G800E -, 

GOODMANS 
TD100 /0800 Teak 
TD100 /G800 White 

LEAK 
Delta /M75 -6 . . 

Truspeed .. 

PHILIPS 
GA105/GP200 
GA160 /GP200 Teak .. 
GA212/GP400 . . 

GA308 (less cartridge) .. 
GA308 P.U. 

£1065 
£1590 
£1740 
£1695 
£1785 
£19.45 
£25.55 
£28.10 
£2705 
£18.95 
£2750 
£31.70 
£3030 
£2910 
£33.20 
£4415 

£7.40 
£1500 
£1580 
116.60 
£1920 

£3150 
£3665 
£8915 

£4685 
£4860 

£4720 
£3595 

£1380 
£19.50 
£4525 
£2395 
£32.75 

PIONEER 
PL12D (Lese cartridge) £3175 
PL15C (Less cartridge) £4425 
PL41D (Less cartridge) 210475 
PL50 (Less cartridge) 898-90 
PL61 (Less cartridge) . £110.30 
PLA35 (Less cartridge) .. £61.55 

THORENS 
TD160C / Ortofon M15E8 £7035 
TD125 AB /11 /Ortofon 

1115E Super . ,. £9205 
TD165 /Ortofon M15E 

Super .. .. , . £62.55 

WHARFEDALE 
Linton /M44 -7 Teak .. £23.55 
Linton /M44 -7 White .. £2470 

HOMER INTERCOMS 

410 
h 
Ideeal for 

uffice, stores, 
factories, 
etc- com- 

plete with batteries, cable and 
instructions. 

2 Station £2.97, P. & P. 15p. 
3 Station £5.25, P. & P. 15p. 
4 Station £8.62, P. & P. 17p. 

Carriage and Packing 50p 
B.S.R. McDONALD 

C114 Mini 
0129 Mono 
C137 
510 /TPD1 
610 
610 /TPD1 
710 .- 

MP60 , . 

31P60/G800 
MP60 /TPD1 
MP60 /TPD2 
HT70 
HT70 /0800 
HT70 /TPD1 

CONNOISSEUR 
BD1 Kit .. 
BD1 Chassis ., 
BD2 /SAU2 /Chassis 
BD2 /SAU2 /Plinth /Cover 

GARRARD 
2025 T/C Stereo 
SP25 III . 

SP25 III Aces GP104C 
SP25111/G800 .. 
SP25/3175 -6 . , .. 
AP76 .. .. .. 
áL65ß .. .. .. 

8L72B .. .. .. 

SL95B -, 
401 
ZERO 100A 
ZERO 1008 

GOLDRING 
G99 
G101P /C 
GL69 /2 
GL72 
GL72 /P , - 

GL75 ,. 
GL75P , 

GL78P /C 
GL85P /C 

£3.95 
£5.50 
£7.00 

£18.95 
£10-55 
£1545 
£2115 
£28.30 

£8.25 
£10.90 
£13-20 
£1125 
£11.60 
21425 
£16.55 

£9-10 
£1135 
£2270 
£28.20 

£6.35 
89.25 
£8.50 

£10.95 
£1390 
£19.00 
£11.15 
£17.75 
£3115 
£2435 
£3410 
£6140 

£2250 
£22-50 
£1575 
£2545 
£83 75 
£32-20 
84165 
£56'25 
£7200 

SPECIAL GARRARD 
OFFERS! 

STEREO 
1025T 

4 speed autochanger unit fitted 
with stereo ceramic cartridge. 
Our £4.95 Carr, 
Price L! 73 

WITH ACO 
GP104- 

50p 

2 x Z30 Stereo 60/P/Z5 £1595. 
P. 0e P. 37p. 

2 x Z30 /Stereo 60 /PZ6 £1800. 
P. 0e P. 37p. 

2 x Z50 /Stereo 60 /PZ8 £20.25. 
P. 0e P. 37P. 

Transformer for PZ8 23.65. 
Active Filter Unit £4.45. 

Pair of Q16 Speakers £1070 
Sinclair Project 605 £2097. 

P. 0e P. 37p. 
All other Sinclair Products in stock 

2000 Amplifier £2295 
3000 Amplifier £2895 

2000/3000 Tuner £2880 
QS30 Speakers £29.98 pair 

P. 0e P. 50p each of above items 

FM TUNER CHASSIS 
6 TRAN- 
SISTOR 
H I G H 
QUAL- 
I T Y 
TUNER. 
S I Z E 
ONLY 

6 x 4 x 25in. 3 I.F. stages. 
Double tuned discriminator. Ample 
output to feed most amplifiers. 
Operates on 9V battery. Coverage 
88- 10811e/s. Ready built ready for 
use. Fantastic value for money. 

P. Our 
Price 

1595 P. 
20p 

Stereo multiplex adaptors £4.97. 

FERGUSON EXPORT MODELS 

TUNER AMPLIFIER 
Covers FM 88 -108 MHz. Five push 
button tuning scales. 8 +8 watts 
rms. Inputs for stereo ceramic 
cartridge and tape etc. Separate 
bass treble, balance and volume 
controls. 
Our 
Price L31.50 P. 50p 

SP25 MK-H. 4 speed single record 
player fitted with Acos GP104 
stereo ceramic cartirdge. 
Our £8.50 Carr. 
Price 50p 

3416 STEREO TAPE DECK 
4 track. 73, 32, 18 i.p.s. Stereo/ 
mono record /play. 7' reels. Inputs 
for dynamic mikes, radio, gram. 
Complete with cover. 

Our 
Price £41.95 P 75p 

nILONDON'S LARGEST STOCKS 
NCLUDINGPRODUCTSBV- G.W.SMITH ICD(no.o)LTD 

PERSONAL CALLERS WELCOME AT ANY OF OUR RETAIL BRANCHES 
CENTRAL LONDON 
257 /6. Tottenham Court Rd, W.1. Tel: 01-580 0670 
10. Tottenham Court Rd. W.1. Te1:01- 637 2232 
27. Tottenham Court Rd. W.1. Tel :01- 636 3715 
87. Tottenham Court Rd. W.1. Te1:01- 580 3739 
21, Old Compton- Street, W 1 Tel: 01- 4379369 
3. Lisle Street. W.C.2. Tel: 01- 4378204 
34. Lisle Street. W.C.2. Tel: 01- 4379155 
118, Edgware Road, W.2. Tel : 01- 7239789 
193, Edgware Road. W.2. Tel: 01- 7238211 

311, Edgware Road, W.2. - Te1:01. 2820387 
382, Edgware Road, W.2. Tel: 01-7234194 
152 /3: fleet Street.E.C.4. Tel:01- 3532833 - 

378, Harrow Road, W.9. Te1:01- 286 9530 
ESSEX 
86, South Street. Romford. Tel: Romford 20218 
SURREY 
1048,Whitgift Centre, Croydon. Tel:01- 681 3027 
27 Eden Street. Kingston ..' Tel: 01-5467845 
32, Hill Street, Richmond. Tel 01. 9481441 

ALL BRANCHES OPEN 9 a.m. -6 p.m. MONDAY TO SATURDAY 
HEAD OFFICE and MAIL ORDER DEPARTMENT 

UNIT 4, THE HYDE INDUSTRIAL ESTATE, THE HYDE, LONDON NW9 6JJ 
TELEPHONE 01- 205 3735 
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NELSON -JONES FM TUNER KIT 

as in `W.W.' June '73 

Now available.to readers of 'Practical Wireless'. The Nelson -Jones tuner was originally made available by this company in 

May 1971, and consequently all 'bugs' have been 'ironed out' of this highly successful kit. 

A recent design addition has used variable capacitance diodes and a Push Button Unit with 6 positions. AFC disable is incorpor- 
ated as well as a pointer for each button showing tuning position in the range 87.5- 108MHz. 

Our complete metalwork system is supplied with nuts, bolts, board standoffs, push button mains on /off and stereo mute assembly, 
sockets, fuse and holder. Printed and Anodised Front Panel and Veneered Teak case. Power supply kits are supplied with complete 
kits of parts, or separately. 

Prices for complete kits start at £23.75 + 45p pp. + VAT for mono tuners, (phase locked decoders are also available to fit in 

the cabinet). Please send large SAE for complete details of special offers and our complete lists. 

TEXAN AMPLIFIER 
The Cabinet of the Nelson -Jones Tuner is specially designed to match the 

Texan amplifier cabiner, see photographs, so that owners of Texan's are 

assured of compatibility, both in superb performance and appearance. 

Texan amplifier kits are available at £28-50 + 45p pp. + Vat. 
Worried about tuner alignment? then let our alignment service take over. i* 

INTEGREX LIMITED, Dept. P.W., P.O. Box 45, Derby, DE1 1TW. Tel. Repton (028389) 3580 

TRANSISTORISED F.M. tuner head with A.M. gang, slow 
motion, drive. 88- 108Mcs, with circuit diagram. £2.30p. 

P -C BOARDS (not computer panels) 
1 off 6 transistors single wave band 
1 off 4 transistor audio 
1 off 3 transistor £1.60 the three. 
Transistor F.M. Stereo Multiplex Decoder. Size: 5; x 2= x 4. 
As used in well known British stereo units with circuit. £3.75. 
GARRARD SP25 MK. II less Cartridge. £10.00. 

10 COMPUTER PANELS packed withc omponents inclu- 
ding one panel with 2 Power Transistors. £1.00. 
LIGHT DEPENDENT RESISTORS (RCA sq3536) 30p each 
4 for £1.00. 

All Transistor STEREOGRAM CHASSIS._ Medium, Long 
and VHF /FM. 3 Watts per channel SIM rating. With circuit 
service manual. Less tuning scale which can be obtained from 
well known British manufacturer ... £20. 

Colour Translator panels, as used on well known British E,V.R. 
Teleplayer. All new panels and components. Type and contents 
of transistors listed below, Each panel £3.50 each. 

X605..14 off BC148. 2 RCA ca 3054(íc). 1 crystal 4.433618MHz. 
Z607..12 off BC148. 1 BC158. 1 BC108. 1 RCA ca3046. 1 RCA 
ca3045 (ic). 
Z608..23 off BC148. 2 BC158. 
Z612..12 off ME4102. 2 BC251B. 1 BFY50. 

CRYSTAL CALIBRATOR (Second Hand) No. 10 crystal 
controlled heterodyne wave -meter covering 500KHz -10MHz 
(harmonics up to 30MHz) power required 300V DC 15mA. 
12V 0.3A DC. Test equipment for 62T M /RC. £2 50 each. 

ALL ITEMS INCLUDE VAT 
All items post paid in GREAT BRITAIN 

SURPLECTRONICS 
216 LEAGRAVE ROAD, LUTON, LU3 IJD, BEDS. 
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ALL PRICES INCLUDE VAT 
BARGAIN PARCELS 141b at £1.60 plus 35p p.o.; 281b at £3.00 plus 
57p p.p.; 561b at £4.95 plus £1 37; p.p. Contain pots, Res. Valves, Diodes 
Tagboards, Chassis, Valveholders, etc. Good value save £££s. Lucky Dip 
Service. 
FANTASTIC BARGAIN. New 6 inch tubes. E450 4 /B /16 4V14, medium 
Persistance, green. Ideal scope tube. 
Also 7BP7. All unused as new. Price £1.55 post paid. 
NEW HEAVY COAX CABLE dia. V' 70 ohms approx. 50ft. lengths £1.55. 
p. & p. 32,p. 100 ft. lengths £2.97, p. & p. 55p. 
AERIALS. New Condition Whip Type, 4ft. 22p; I Ift. 821p. all collapsible 
type. P. & p. 4ft. top, 11 ft. 15p. New bases on adjustable clamp for the 
above, 671,p. p. & p. 271p. 
CRYSTALS AS NEW. He 6u, 5,345; 5,030; 4,945; 4,875; 4,840; 4,795; 
4,580; 4,660; 4,520; 4,510; 2,295 Kc /s. 55p each plus 8p p.p. 
OUR SELECTION OF 6 -Ex. Eau. METERS consisting of 3ín., 2 }in., 2ín. 
mill amps, volts, amps. Mixed at the bargain price of £2.20 P. & P. 271p, 
minimum order of six. 
ANY HEIGHT AERIAL TUBULAR SECTIONS 3" dia. x 3ft. long. Brass 
screw in ends, copper coated and painted. Good condition. 224, p. & p. 5p 
each. Minimum order 6. 

AS NEW AERIAL TUNER UNIT No. 6 RF, consisting of 14 inch 500 mico! 
ampmeter 3 gang tuner 75 PF geared BNC type socket size 54" x 45" x 
5 ". Price £1.65, p. & p. 27 .1p. 

NEW AERIAL WIRE ON BOARDS 7/22 UNCOVERED 90fí 50p, 100ft. 
60p, p. & p. 22p. 
AERIAL POLES 4ft high 2" in diameter push -in type as new 75p each p. & p. 
25p each minimum four. 
AERIAL MAST POLES approx. 5ft high 2" dia. Interlocking ends. Mini- 
mum order three. New condition, £1.10 each section. Carriage 37.p each 
section. +" 75 ohms Coax in sort coils with BNC plugs good condition. 
Price £1.10 + 321p p.p. 
AS NEW 500ua PENNY SIZE METERS complete with lack plug price 
£1.10 each, p. & p. 10p. 
COMMUNICATION RECEIVER PCRS price £10. post paid. 
C.W.O. CARRIAGE CHARGES MAINLAND ONLY 

WOULD CUSTOMERS PLEASE ENSURE THAT ALL ORDERS ARE 
PRINTED IN BLOCK CAPITALS AND INCLUDE YOUR ADDRESS. 

A. H. THACKER & SONS LTD 
Radio Dept., High Street, Cheslyn Hay, Nr Walsall, 

Staffs. 
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(FLITWICK) LTD. 
ELSTOW STORAGE DEPOT 

KEMPSTON HARDWICK 
BEDFORD 

C.W.O. PLEASE. POST AND PACKiNG 
PLEASE ADD 10p TO ORDERS UNDER E2. 

Catalogue which contains data sheets for most of the 
components listed, will be sent free on request. 
IOp stamp appreciated. 

OPEN ALL DAY SATURDAYS 
ALL PRICES SUBJECT TO Y.A.T. 

RESISTORS 
;W lskra high stability carbon film -very low noise- capless construction. 
;W Mullard CR25 carbon film -very small body size 7.5 x 2.5 mm. 
kW 2% ELECTROSIL TR5. 
Power Values Price 
watts Tolerance Range available 1 -99 100+ 

5°° 4.71E -2.2M13 E24 Ip O89 
# Iµ2 3.3MD -10M0 012 Ip 0.8p 
z 2% ionIMD E24 3.5p 3p 

4- 

10% ID -3.90 E12 Ip 0.89 
5% 4.7 0-1M0 E12 Ip 0Sp 

4 10% 10-100 E12 6p 5.5p 
Quantity price applies for any selection. Ignore fractions on total order. 

DEVELOPMENT PACK 
0-5 watt 5% Iskra resistors 5 off each value 4.70 to IM D. 
E12 pack 325 resistors E240. E24 pack 650 resistors f4.70. 

POTENTIOMETERS 
Carbon track 5k0 to 2M D, log or linear (log kW, lin ;W). 
Single, 12p. Dual gang (stereo), 40p. Single D.P. switch, 24p. 

SKELETON PRESET POTENTIOMETERS 
Linear: 100, 250, 5000 and decades to 5M D. Horizontal or vertical P.C. 
mounting (0.1 matrix). 
Sub- miniature 0 I W, 5p each. Miniature 025W, 6p each. 

TRANSISTORS 
AC107 15p AF125 
ACI26 12p AFI26 
ACI27 12p AF127 
AC128 12p AF139 
ACI31 12p AF178 
AC132 
AC 176 
AC 187 
AC 188 
AD 140 
AD 149 
AD161 
AD 162 
AFI 14 
AFI 15 
AFI 16 
AFI 17 
AFI 17 
AF 124 

20p BD132 75p 0C28 509 2N3702 13p 
20p BDI33 75p 0C35 50p 2N3703 12p VEROBOARD 
20p BFII5 25p 0C42 12p 2N3704 13p 0.1 0.15 
32p 13F173 20p 0C44 12p 2N3705 12p 2; x 3 4- 22 16 
32p BF177 28p 0C45 12p 2N3706 1 l 2' x 5 24p 24p 12p AFI80 40p BFI78 32p OC70 12p 2N3707 12p 3 x 3$ 24p 24p 

12p AF181 40p "BF179 32p 0071 12p 2N3708 10p 3 x 5 27p 27p 
22p BC107 9p BF180 32p 0072 12p 2N3709 llp 17 x 2f 75p 573p 
22p BC108 9p BF181 32p 0081 12p 2N3710 lip 17 x 3} 100p 78p 
50p BC109 9p BFI94 15p OC82D 12p 2N371I 11p 17 x 5 (plain) - 82p 
45p BC147 13p BF195 I5p 2N2904 20p 2N4062 12p 17 x 3$ (plain) - 60p 
33p BC148 13p 8F197 15p 2N2926R 9p 40360 35p 17 x 2; (plain) - 42p 
36p BC149 13p BF200 32p 2N29260 9p 40361 35p 2, x 5 (plain) - 12p 
20p BC157 14p BFY50 20p 2N2926Y 9p 40362 40p 2# x 3} (plain) - 1 l 
20p BCI58 14p BFY5I 20p 2N2926G 40408 40p Pin insertion tool 52p 52p 
20p BC159 14o BFY52 20p IOp ZTX302 15p Spot face cutter 42p 42p 
20p BC187 22p BU105 225p 2N3054 58p ZTX500 15p Pkt. 50 pins 20p 20p 
38p 8D131 75p 0C26 45p 2N3055 60p ZTX50220p 
22p 

MULLARD POLYESTER CAPACITORS C296 SERIES 
400V: 0'001äF, 0.0015äF, 0.00220F, 0.0033µF, 0.0047äF, 2 #p. 0.00680, 0.01µF, 
0.0150F, 0.022µF, 0.033µF, 3p. 0.0470, 0.0680, 0.1µF, 4p. 0.150, 6p. 0.220, 
74-p. 0330F, Ilp. 0.470, 13p. 
160V: 0.01µF, 0015µF, 0.0220, 0.0330, 0047µF, 0.0680, 3p. 0 IRF, 33p. 0.150, 
44-p. 0220, 5p. 0.330, 6p. 0470, 73p. 0.680, ilp. 10µF, 13p. 
NULLARD POLYESTER CAPACITORS C280 SERIES 
250V P.C. mounting: 0.01µF, 0.015µF, 0.0220, 3p. 0033µF, 0047µF, O. 06131/F, 
3 }p. 0.10F, 4p. 0.150F, 0.220F, Sp. 033µF, 6 }p. 0470, 83p. 0.680, I 1p. 10µF, 
139. 1.50, 20p. 2.20, 24p. 
MYLAR FILM CAPACITORS 100V CERAMIC DISC CAPACITORS 
0.001µF, 0002µF, 0005µF, 0010F, 0.02µF, 100pF to 10,000pF, 2p each. 
2 }p. 004µF, 0.050F, 0068µF, 0.1µF, 3 p. 
ELECTROLYTIC CAPACITORS- MULLARD 015/6/7 RANGE REPLACES C426, 
C457 RANGES. 
(µF /v) 1.0/63, 1.5/63, 2.2/63, 3.3/63, 4.7/63, 6.8/40, 10/25, 10/63, 15/16, 15/40, 15/63, 
22/10, 22/25, 22/63, 33/6.3, 33/40, 47/4, 47/10, 47/25, 47/40, 47/63, 68/6.3, 68/16, 100/4, 
100 /10, 100/25, 100/40, 150/6.3, 150/16, 150/25, 220/4, 220/10, 220 /16, 330/4, 330/10, 
470/6.3, 5p each. 68/63, 150/40, 220/25, 330/16, 470/10, 680/6.3, 1,000/4, 9p. 100/63, 
150/63, 220/40, 470/25, 680/16, 1,000 /10, 1,500/6.3, 129. 220/63, 470/40, 680/25, 
1,000/16, 1,500/10, 2,200/6.3, 15p. 330/63, 680/40, 1,000/25, 1,500/16, 2,200/10, 
3,300/6.3, 4,700/4, 189. 

SOLID TANTALUM BEAD CAPACITORS 
0.1µF 35V 2.2µF 35V 

022µF 35V 4.70F 35V 
0.470F 35V 6.8µF 25V 

IOUF 35V 100 25V 

22µF 16V 
33µF 10V 
47pF 6.3V 

100µF 3V 

MENER DIODES WIRE WOUND POTS. 3W, 10, 25, 
400mW 5% 3.3V to 30V, 12p. 

1 
5013 and decades to IOOk D, 35p. 

DIODES 
RECTIFIER 
BY127 1250V 
BZYIO 800V 
BZYI3 200V 
I N4001 50V 
I N4004 - 400V 
i N4007 . 1000V 

IA 
6A 
6A 
IA 
IA 
IA 

12p 
25p 
20p 
7p 
8p 

10p 

SIGNAL 
OA85 
OA90 
0A91 
0A202 
I N4148 
BAI 14 

7p 
5p 
59 
7p 
5p 
8p 

BRUSHED ALUMINIUM PANELS 
I2in x 6in, 25p ; I2in x 24in, 10p ; 9in x tin, 7p 

SLIDER POTENTIOMETERS 
86mm x 9mm x 16mm, length of track 59mm. 
SINGLE I0K, 25K, 100K log. or lin. 40p. 
DUAL GANG, 10K + IOK etc. log. or lin. 60p. 
KNOB FOR ABOVE, 12p. 
FRONT PANEL, 65p. 
18 Gauge panel I2in x 4in with slots cut for use 
with slider pots. Grey or matt black finish com- 
plete with fixings for 4 pots. 

THERMISTORS 
VAi055S 15p 
VA 10665 I5p 
VA i 077 15p 
R53 1135 

THYRISTORS 
2N5060 50V 0.8A 30p 
2N5064 200V 0.8A 47p 
CRSI /40 400V IA 25p 
106F 50V 4A 40p 
106D 400V 4A 55p 

JACK PLUGS AND SOCKETS 
Standard screened 18p 2.5mm insulated 
Standard insulated 12p 3.5mm insulated 
Stereo screened 35p 3.5mm screened 
Standard socket 15p 2.5mm socket 
Stereo socket 18p 3.5mm socket 

D.I.N. PLUGS AND SOCKETS 
2 pin, 3 pin, 5 pin 180 °, 5 pin 240 °, 6 pin 
Plug 12p. Socket 8p. 
4 way screened cable, 15p/metre. 
6 way screened cable, 22p /metre. 

12p 

8p 
89 

13p 
8 

p Bp 

BATTERY ELIMINATOR E1.50 
9V mains power supply. Same size as PP9 battery. 

LARGE (CAN) ELECTROLYTICS 
16000F 64V 74p 25000F 64V 80p 4500µF 16V 
25000 40V 74p 2800µF 100V £2.60 45000F 25V 
25000F 50V -58p' 32000F 16V 50p 50000F 50V 

HIGH VOLTAGE TUBULAR CAPACITORS -1,000 VOLT 
0.010 10p 0.0470F 13p 022µF 
0.022µF 12p 0.10 139 0470 

POLYSTYRENE CAPACITORS 160V 2f% 
IOpF to I,000pF 012 Series Values, 4p each. 

50p 
£1-68 
1110 

209 
22p 

SMOKE AND COMBUSTIBLE GAS DETECTOR -GDI 
The GDI is the world's first semiconductor that can convert a concentration of gas 
or smoke into an electrical signal. The sensor decreases its electrical resistance when 
it absorbs deoxidizing or combustible gases such as hydrogen, carbon monoxide, 
methane, propane, alcohol, North Sea gas, as well as carbon -dust containing air or 
smoke. This decrease is usually large enough to be utilized without amplification. 
Full details and circuits are supplied with each detector. 
Detector GDI, E2. Kit of parts for detectors including GDI and P.C. board but 
excluding case. Mains operated detector E520. 12 or 24V battery operated audible 
alarm 17.30. As above for PP9 battery, E640. 
PRINTED BOARD MARKER 97p 
Draw the planned circuit onto a copper laminate board with the P.C. Pen, allow to 
dry, and immerse the board in the etchant. On removal the circuit remains in high 
relief. 

LARGE RANGE ITT /TEXAS IC's NOW IN STOCK 

7400 
7401 
7402 
7403 
7404 
7405 
7406 
7407 
7408 
7409 
7410 
7411 
7412 
7413 
7416 
7420 
7421 
7426 
7430 
7432 
7440 
7441 
7442 
7443 
7447 

PRICES ARE CALCULATED ON TOTAL NUMBER ORDERED REGARDLESS OF MIX 
185 74118' 

18 74121 
11'3 18 74141 
13 18 74145 
13 18 74150 
13 18 74151 
14 30 74153 
14 30 74154 
35 40 74155 
38 40 74156 
23 55 74180 
33 40 74190 
13 74191 
IB 74192 
23 - 74193 
22 74196 

74197 

III 12-24 25-99 100+ 

18 
18 
18 
18 
20 
20 
50 
56 
36 
36 
18 
23 
36 
34 
45 
18 
36 
32 
20 
40 
20 
80 
80 

125 
175 

16 
16 
16 
16 
18 
18 
45 
50 
30 
30 
16 
21 
30 
28 
43 
16 
30 
29 
18 
36 
18 
75 
75 

120 
165 

14 
14 
14 
14 
16 
16 
40 
44 
27 
27 
14 
20 
27 
26 
39 
14 
27 
23 
16 
32 
16 
70 
70 

115 
150 

7448 
7450 
7451 
7453 
7454 
7460 
7470 
7472 
7473 
7474 
7475 
7476 
7480 
7481 
7482 
7483 
7484 
7485 
7486 
7490 
7491A 
7492 
7493 
7494 
7495 
7496 
74100 

175 
16 
16 
16 
16 
16 
28 
28 
38 
36 
52 
36 
95 
115 
96 
97 

115 
245 

42 
67 
92 
70 

170 
14 
14 
14 
14 
14 
25 
27 
36 
32 - 

50 

165 
13 
13 
13 
13 
13 
24 
23 
30 
28 
49 
30 
85 

105 
85 
92 

105 
230 

33 
52 
79 
60 
52 

34 
13 
23 
20 
14 
28 
14 
65 
65 

115 
120 

100 
125 
100 
100 
120 
250 

45 
7S 

100 
75 
75 
95 

105 
100 
250 

68 
90 

100 
95 

240 

32 
90 

110 
90 
95 

110 
240 

37 
60 
85 
65 
60 
85 
95 
90 

235 

80 
90 
85 

230 

100 
43 

100 
150 
330 
110 
120 
200 
150 
130 
155 
195 
195 
200 
200 
200 
200 

709 
741 
741 
723 
747 
748 
DIL sockets 

82 73 64 
40 38 36 
95 90 85 

140 135 130 
280 250 220 
100 95 89 
110 105 95 
180 170 160 
120 100 86 
120 100 96 
136 112 105 
190 185 180 
190 185 180 
190 180 164 
180 170 150 
190 180 170 
195 180 170 

LINEAR IC's 
14 pin DIL 

8 pin DIL 
14 pin DIL 
14 pin DIL 
14 pin DIL 
8 pin DIL 

14 pin and 16 pin 

32p 
34p 
7.8p 
95p 
85p 
35p 
16p 

569 

www.americanradiohistory.com

www.americanradiohistory.com


parts for 
PRACTICAL 
WIRELESS 
projects 
After many requests, Electro Spares are now supplying lists of 
components for ALL the projects featured in "Practical Wire- 
less" commencing July 1973 issue. Just forward an S.A.E. 
(preferably 9" x 4" minimum) stating which project is of interest 
to you -we will forward an individually priced list of components 
required. No need to buy a full kit-you need only purchase the 
parts you require at any one time. 
All Electro Spares supplied components are new, branded products 
of reputable manufacturers and carry full makers guarantee. 

We regret we cannot supply lists for projects published before 
July 1973 issue. 
"ONE SOURCE" BUYING MAKES SENSE -IT CAN SAVE 
YOU TIME, MONEY AND POSTAGE. 

"p.e." f.m. varicap stereo tuner 

Approx. Size :- 81" x 2f" x 6i" 

Features include push button "Spot On" tuning, with up to 5 

pre -set stations (no difficult tuning dial and drive cord). Easy 
"no problem" construction, requiring only a few simple setting 
up adjustaments with a D.C. Voltmeter. Uses NEW pre -set 
modules for R.F. and I.F. Circuits -no circuit alignment. High 
efficiency Integrated Circuit Phase Lock Loop Decoder for 
perfect stereo reception, with stereo lamp indicator. 
Total Kit price only £28.50 including VAT and postage 
With Fibre Glass P.C. Board, neat slimline teak veneered 
cabinet with brushed aluminium front panel, push buttons, etc. 
IDEAL FOR USE WITH THE "TEXAN ", "GEMINI" AND 
ANY GOOD QUALITY STEREO AMPLIFIER 
Please send large S.A.E. for full details. 

"p.e. gemini" stereo amplifier 
QUALITY HI -FI FOR THE HOME CONSTRUCTOR 
30 Watts per channel into 8 ohms Total Harmonic Distortion 
0.02% Frequency Response ( -3 dB) 20Hz- 100kHz 
We are still continuing to supply components for this fabulous 
Amplifier, which is now recognised as practically the ultimate 
in High Fidelity. We know of no better unit for the Home Con- 
structor- hundreds supplied throughout the world. Booklet 
available, containing full specification, complete constructional 
information, wiring diagrams, fault finding guide, etc. Price 55p, 
plus 4p postage. 
Our New Low Price List is supplied with each booklet, or 
supplied separately on receipt of a large S.A.E. 

FOR PEOPLE WHO REQUIRE THE BEST, IT HAS TO 
BE THE "p.e. gemini". 

Note Our New Address -With New Mail Order Department 
For Quick, Effielent Service. 
PLEASE PAY US A CALL -VISITORS WELCOME. 

NO PARKING PROBLEMS 

Electro- Spares 
A 1 288, ECCLESALL ROAD, 

SHEFFIELD, S11 8PE 
"THE COMPONENT CENTRE OF THE NORTH" 
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D.I.Y. 

ELECTRONIC 

ORGAN 

KITS 

In use throughout 
the world by 

professionals 

*Portable -4 octave keyboard with 10 voices, 3 pitches - 
vibrato, £145.29. * Console -5 octave keyboard with 
10 voices, 3 pitches. Keyboard can be split into solo and 
accompaniment. Vibrato, built in amplifier and speaker 
£250.93. *Console -2 x 4 octave keyboards and 13 note 
pedal board, 29 voices. Vibrato, Delay Vibrato, Sustain, 
Reverberation, Percussion, Wah Wah, £406.00. *Console 
-2x5 octave keyboards and 32 note pedal board, 32 voices. 
Vibrato, Delay Vibrato, Systain, Reverberation, Percussion, 

3 Couplers, etc., at £572.55. 
V.A.T. please add 10%-show separately on order. 

ALL COMPONENTS CAN BE BOUGHT SEPARATELY. 
SEND SOp FOR LATEST CATALOGUE WHICH IN- 
CLUDES SPECIALIZED COMPONENTS, HI -FI EQUIP- 
MENT, ELECTRICAL HOUSEHOLD APPLIANCES AND 
MUSICAL INSTRUMENTS. 

ELVINS ELECTRONIC 

MUSICAL INSTRUMENTS 
YOU ARE WELCOME TO VISIT THE ONLY D.I.Y. 
ELECTRONIC ORGAN CENTRE IN EUROPE 
AT 12 BRETT RD., HACKNEY E8, TEL. 9868455 

> 

Q 

become 
a RADIO-AMATEUR! 

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

free ! Brochure, without obligation to: 

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

NAME: 

ADDRESS: 
WBI03 

BLOCK CAPS please 
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AT LAST ! ! Something new in electronics 

RINGBOARD ööQó óäoóö 

04) 
o 

Size of full board 6I 
x 21" 

A standard printed circuit board that really works and is quicker than any other standard P.C. Board, plus a method 
that applies to any discrete circuit you wish to make (I.C. Ringboard to follow). Simple as A.B.C., RINGBOARD is a fan- 
tastic breakthrough in standard P.C. Boards ... just simply ring round all joints on a circuit with a pencil and you are 
on your way to laying out the components on RINGBOARD 
... If you don't understand the method we will give you your STAR POINTS OF RINGBOARD 
money back. Who can make a claim like that? 

RINGBOARDS are made of fibreglass to enable the rings to be seen from the back, 
and are supplied ready drilled. 
RINGBOARDS can by cut into b and 1- boards and still retain all the characteristics 
of a full board. 

SPECIAL OPENING PRICE 
RINGBOARDS COST -- 55p FULL BOARD 47p 

33p HALF BOARD 26p 
22p QUARTER BOARD 16p 
P. and P. 7p extra. Over £t tree. 

Send to - -- PRICES INCLUSIVE VAT 

* Neat and professional finish. 
* 
* 

RINGBOARD 259 Chesterfield Road 
or ask your local trader 

Simple to use. 
Little or no planning. 
Little or no looping. 
As compact as any similar sized standard P.C. Board. 
Money back refund. 
Full instructions of the method with each RING- 
BOARD purchased. 

QUANTITY DISCOUNTS 

Sheffield S8 ORT Yorkshire 

BENTLEY ACOUSTIC 
CORPORATION LTD . E0 .23 

BIM .54 

7a GLOUCESTER ROAD, LITTLEHAMPTON, SUSSEX MI5 .28 
EF86 .27 

All prices inclusive of V.A.T. Telephone 6743 EF89 .28 

EF41 .58 
EF42 .83 
EFMO .23 

0A2 .33 61106 .20 6LI20 .55 
0112 .33 611116 .70 65170T .60 
OZ4 44 613.16 .39 6Q70 .44 
IA3 .49 6B2.17A .50 6Q7GT .47 
1A5GT .49 6BR7 .90 6Q7M) 55 
IA7GT .83 CBRB .75 6127G .80 
1B3UT .49 61157 1.40 657M 75 
LH3GT .55 613R'6 .72 6SA7M .35 
11,4 .14 6145'7 .50 68070T .83 
1N5GT .60 6137,6 .49 6007 .89 
155 .28 60B6A .40 60147 .44 
184 .33 004 28 65J7GT .35 
lU4 .44 609 1.00 681270T .44 
105 .80 601)6(: .80 68Q7GT .88 
21/21 .44 6008A .75 ß04(1T .70 
2l) KS 55 OCHO .55 6V60 .17 
3A4 .36 601,6 .46 6V6UT .27 
3116 .19 60517 -75 6X4 .27 
3244 .49 6005 .75 6X5GT .28 
32450'T .55 ß0W4 .70 7R6 .75 
384 .26 601,.7 ,75 7137 .50 
40116 55 6DT6A .75 7117 .55 
5008 55 611W6 .75 7117 1.50 
5T4 30 6115 .75171'4 .85 
5040 .30 6F1 .70 724 .80 
ßV4(1 .35 6F61: .35 913W6 65 
SY3GT .30 61'13 .45 907 .40 
0Z40 34 61,14 .40 1002 .65 
5Z4GT 38 6.18 .55 100.7 .55 
6/30L9 .55 61,23 .65 101,1 .50 
6A811 .44 0F24 .60 10F9 .65 
6 ,107 .15 6F25 .51 10F18 .55 
6AG5 .27 61 ̂ 28 .60 10I,011 .70 
6ÁH6 .50 61'32 ..30 10P13 .54 
6AJ5 .75 60118Á .75 10P14 2.00 
6AK5 .27 611K5 65 I2A8 1.00 
SAKI .60 6007 .75 12A06 .55 
6AM8A .55 61160T .18 12A1)6 .60 
6AN8 49 6J50T .29 12AS6 .60 
6AQ5 .22 6.16 .20 12AT6 .2$ 
6ÁE5 55 63711 .24 1211136 .88 
61187 1.00 6Jî(50) .38 12AV6 .28 
6AT6 .30 6JU8A 75 12BÁ6 .30 
6AÚ6 .28 61(70 .12 12BE6 .30 
SAVE .38 6K80 33 125117 .27 
6AW8A .65 61.í 2.00 12J7GT .55 
6AX4 .55 6L0(:'í .55 12115 .58 
6138(1 .25 6L7 .50 12127 GT .38 
6BA6 .19 6L18 .49 12Q7GT 45 
6BC8 .80 61.19 2.00.12007 .50 

EF91 .17 
12807 .38 5005 82'5182001.00 EF92 .30 
128H7 .35 502'0602.17 51148 .53 EF97 55 
12SJ7 .44 50EH5 .55 EA50 .27 EF98 .65 
128K7 .55 50í.60T .45 EÁ76 .88 EF183 .25 
128Q7 .55 85A2 .48 EABC80 .30 EF184 .27 
14117 .55 85.43 .40 EAC91 .38 EF804 1.20 
1487 .75 90C1 .59 EAF42 .48 5H90 .84 
19Á45 .42 9000 1.70 EAF801 .50 EL32 50 
1906 1.40 150132 .58 5834 .25 EL34 .48 
2004 2.00 807 .59 EB91 .12 EL35 1.00 
20p2 .87 5702 80 EBC41 .48 EL37 74 
2021 .80 5763 .50 EBC81. .29 EL41 .63 
201'1 .50 7475 .70 EBF80 .30 EL81 .50 
20P3 .75 AC /PEN .98 55F83 .38 EL83 .88 
20P4 .80 AC2 /PEN/ EBF89 .26 EL84 .23 
20F5 .95 OD .98 EBL21 .60 EL05 .40 

25AOG .38 AC6PEN.88 EC86 .59 EL86 .88 

25L6G .20 ACITHI 50 EC88 .69 EL91 .88 

25550 70 AC /TP .98 EC92 .84 EL95 .52 

257.4E ,33 ÁL60 .78 110033 1.50 112280 75 
2525 .60 ATP4 .40 ECC35 .95 EM80 .37 

25Zß0 70 AZ1 .40 ECC40 .68 EM61 .37 

30A5 .65 AZ31 .46 ECC81 .20 55083 .75 

30015 .50 AZ41 .53 ECC82 .21 52084 .81 
30017 ,70 CL33 .90 ECC83 .22 EM85 1.00 
30018 .55 CV63 .53 ECC84 90 EM87 .49 
30F5 .81 CY10 .65 ECC85 .84 EY51 .$5 

CY91 E0006 40 EY81 .85 30FL1 .58 .29 

3OFL2 .60 DAF91 .22 ECC88 .85 EY83 .54 

30Fí12 .89 DAM .36 ECC189 .48 EY84 .50 
DC90 .60 ECC807100 EY87I6 .27 

30Fí13 .50 DF91 .16 ECF80 .27 5555 .40 3.L. .66 01196 .86 ECF82 .25 EZ40 .40 
30L15 55 DE163 .44 ECF86 .64 5541 .42 
30L17 .65 DH76 .45 ECF804 EZ80 .19 
30P4MR.95'DK40 .55 2.10 EZ81 .20 
30P12 .69 DK92 .50 F.CH21 .63 GY501 .75 
301'18) DK96 .45 50H35 .50 0Z32 .39 

301'4 .65' DLti! .26 ECH42 .59 GZ33 .70 
30Pí1 .57 1)L96 .38 ECH81 .28 GZ34 .57 
30PLIO .75 05170 .30 ECH83 .88 0Z37 .67 
30PL14 .75 DM71 .50 ECH84 .34 HABC80.44 
30PL15 .87 DY87I6 .22 EUL80 .29-- . -..... _..-.. - -.. -. 

35A3 .48 DY002 .30 ECL82 .28 All goods are unused, boxed, and subject to the standard 90 day guarantee. Terms of bueiness- 

35D5 70 118000 1.65 ECL83 .52 Cash or cheque with order only. Despatch charge 9p per order up to three items, then each additional 

35L6GT .42 E8OF 1.20 ECL84 .54 item 3p extra. Orders over £5.00 post /packing free. Same day despatch by Bret class mail. Any 

35W4 .23 E83F 1.50 ECL85 .54 parcel insured against damage in transit for only 3p extra per order. Terms of business free on request. 

35Z4GT .24 118800 .60 ECLB6 .33 Business hours Mon: Fri. 9 -5.30 p.m. Cloeed 1 -2 p.m. and Sets. 

35Z50T .80 E92CC .40 EF22 .68 We do not handle seconds our rejects, which are often described as "New and Tested" but have a 

50135 .35,5180F .90, EF40 .49 limited and unreliable life. No enquiries answered unless S.A.E. Is enclosed for reply. 

HL23DD.40 PENDD ' UF41 .50 AAI20 17 130107 .14 0A5 31 
' 11L4101).98 4020 .88 UF42 .80 AA1'29 47 BC108 14 0A9 14 
H .4 .50 L 
11N309 

r33 
.$8 

ÚF80 .85 
1.11,85 .$4 

AC 3 
AC10 7 .17 

0113 .117 

17 
OA17 -47 
OÁ47 11 

1VR2 .58 P1.36 .46 UM .63 ÁC113 .28 B0116 .28 0A70 17 
111/52A .53 P1.81 .43 UF89 .27 AC726 .14 BC118 25 0A73 17 
IcT'L .25 PL81A .48 UL4I .54 AC127 -19 11CY10 .50 0A79 -10 
KT41 .98 PL82 .81 UL84 .59 AC128 .22 BCY12 55 OA81 Q0 
KT44 1.00 PL83 .30 U5480 .83 AC132 .22 BCY33 .22 OASt' .09 
KT66 .80 PL64 .28 
KT81 2.00 PL504 /500 

ÚY41 .38 
171'85 .23 

AC154 -28 
ÁC156 22 

BCY34 -25 
BCY38 25 

OA90 -14 
oÁ91 10 

KTW61 .68 80 010 .45 ÁC157 .28 BCY39 .58 0A95 10 
KTW62 .63 PL508 .90 1112/14 .88 AC165 .58 BCZ71 42 0A200 10 
KTW63 .50 P1,509 1.00 1319 1.73 AC166 -28 BF158 15 OA2O2 11 
MHLD6 .75 P1184 .31 022 .89 ÁC168 .42 BF159 0022 42 
P61 .40 PY33 /2 .50 025 .65 110lî6 61 :El 131,iß3 112 0023 42 
PABC80 .32 5'1'80 .33 1126 .60 AC177 .31 BF173 .45 0024 .42 
PC86 .44 PY81 .25 U191. 65 ACYI7 .28 111,180 83 0025 .43 
PC88 .44 PY82 .25 U251 .82 ACY18 22 B1,181 44 0035 .35 
PC95 .53 PY83 .26 U301 .40 ACY19 .21 111,185 44 0036 .47 
PC97 .36 PY88 .31 U403 .33 ACY20 -20 BF194 47 0044 11 
PC900 .29 PY500 .80 0404 .38 ACY21 .21 BPY50 .55 0045 12 
PC084 .29 PY500A .80 U801 .78 ACY22 17 BFY51 .El 0046 .17 
PCC85 .24 PY800 .81 U4020 .55 1101'28 20 111,1'52 EE O0î0 14 
PCC88 .89 PY801 .31 VP23 .40 ÁD340 40 BYI00 '20 0071 -12 
PCC89 .42 FZ30 .48 VP41 .88 AD149 55 111'106 20 0072 -12 
PC0189 .48 QQV03/10 VT61A .35 ADIßt .50 BY1I4 .20 0074 .25 
I'CF80 .26 1.20 VUlll .44 AD162 .50 131'126 17 0075 12 
PCF82 .80 24875¡'20 .88 V17120 .60 ADT140 69 BY127 I20 0070 .17 
PCF84 .40 QS95/10 .49 VU120A .80 AFIOl .55 BYZ10 .28 0077 30 
PCF86 .44 QV04/7 .68 VU133 .35 AF114 28 131'211 28 0078 17 
PCF200 .67 519 W107 4F115 .17 BYZ12 23 0078D .17 
PCF801 .28 

.28 
SF01 .75 

.50 
W729 .60 A1,117 .21 BYZ13 .28 0081. 12 

PCF802 TH233 X65 AFIS1 .33 0012E B2 0081D 12 .37 
PCF806 .65 

.98 
TP2620 .98 

.50 
X66 .50 AF124 28 FSY11A 55 0082 12 

PCH200 .62 
PCL82 .29 

.17ÁB080.80 
VAF42 .49 

Transistors 
& Diodes 

AF125 .19 
AF126 .20 

FSY41A .25 
009 .22 

00820 
0083 . 

PCL83 .54 1113C41 .45 251404 .20 AF139 .72 GET113 .25 0084 26 
P01.84 .32 1113081 .40 2N966 .58 AF178 75 GET118 .52 00123 25 
PCL805 /85 UBF80 .33 2N1756 55 AFI80 53 GET119 .27 OC139 25 

.37 UBF89 .38 252147 94 AF186 .61 0ET587 .47 00169 25 
POL86 .56 UBL21 .65 2512297 .25 BA115 -15 GET873 47 0C172 .39 
PD500 1.44 0092 .85 2512369 24 BA116 138 GET887 .25 00200 24 
PEN4DD 00084 .33 2N2613 .43 BA129 44 GET897 .25 00201 42 

1.38 UCC85 .33 2N3053 36 BA130 41 GET898 25 00203 .33 
PEN45 .80 UCF80 .31 2N3121 &75 BA 153 17 MI 17 00204 83 
PEN45DD 00H21 .60 2N3703 '21 MATCHED TRANSISTOR SETS. 

.80 U0H42 .67 253709 22 íP15 (ÁC313. 110184. ÁC157. 1111120) bß5 
PEN46 .20 UCH81 .29 2213988 '55 per pack 1-00810 842-0081, 47p. 
FEN4531)1) 110232 .30 50333 ..55 0044 A 2 -0045, 479. 1- 00820. A 

.98 1 Cí83 .64 ÁA119 17 
?; 

2_ OOö2 531,. Set of 3- 0083.751,. 
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EX COMPUTER BOARDS 
Packed with transistors, diodes, capacitors 
and resistors -COMPONENT VALUE £150. 
3 for ONLY 55p + p & p 30p 

SPECIAL ONE. As above PLUS Power Tran- 
sistors ONLY 55p each + p & p 161) 

STABILISED POWER MODULES 
Complete with circuit diagrams. etc, 
99p each +p & p 15p 

PAXOLINE BOARDS 73 x 9" approx. 
4 for 30p + p & p 20p. 

FIBRE -GLASS PRINTED 
CIRCUIT BOARDS 
164 x 4" approx. 2 for 55p 

DECON -DALO 33PC Marker 
Etch resistant printed circuit marker pen 
90p each 

VEROBOARDS 
Packs containing approx., 50sq. ins. carious 
sizes, all .1 matric 55p 

REPANCO CHOKES & COILS 
RF Chokes 
CHI. 2.5mEI 25p CH2. 5.0111H 25p 
CFO. 7'5mH 25p CH4, 10nsR 25p 

CUS. 1.5n:H 25p 
COILS 
DRX1 Crystal set 56p DREI Dual range 45p 

COIL FORMERS & CORES 
NORMAN 1" Cores & Formers 7p 
3" Cores & Formers Sp 

SWITCHES 
DP /DT Toggle 25p SP /ST Toggle 18p 

FUSES 
11" and 20mm. 100mA. 200mA, 250mA, 
500mA, SA, 1.5A, 2A 
QUICK -BLOW 4p ea. ANTI -SURGE 59 ea. 

EARPHONES 
Crystal 2.5mm plug 33p 
Crystal 3.5mm plug 33p 
8 ohms 2.5mm plug 220 
8 ohms 3.5mm plug 22p 

DYNAMIC MICROPHONES 
81223. 200 ohms plus on /off switch and 
2.5mm and 3.5mm plugs £160 

3 -WAY STEREO HEAD- 
PHONE JUNCTION BOX 

.H1012 £187 

2 -WAY CROSSOVER 
NETWORK 
K4007. 80 ohms Imp. Insertion loss 3dB £1 .21 

CAR STEREO SPEAKERS 
(Angled) £3.85 per pair. 

BI -PAK 
CATALOGUE AND LISTS 

Send S.A.E. and 10p. 

INSTRUMENT CASES 

(Black Vinyl coveredi 
No. Length Width Height Price 
BV1 e x 55 x 2" 90P 
Eva 11" x 6" x 3" - £1.20 

ALUMINIUM BOXES 
BAI 51" x 21" x 13" 423 
BA2 4" x 4" x 14" 41p 
BA3 4" x 21" x 14" 41p 
BA4 51" x 4" x 13" 47p 
BA5 4" x x 2" 41p 
BA6 3" 2" x 1" 84p 
BA7- 7" x 5" x 24" 66p 
BA8 S" x 6" x 3" 84p 
BA9 6" x 4" x 2" 54p 

BIB HI -FI ACCESSORIES 
De Luxe Groov -Kleen 
Model 42 £1 84 

Chrome Finish Model 60 £1 50 

Ref. 36A. Reeord /Stylo. Cleaumg li it 28p 
Ref. 43. Record Care Kit £235 
Ref. 31. Cassette Head Cleaner 54p 
Ref. 32. Tape editing Kit £1.54 
Model 9. Wire Stripper /Cutter 88p 

1íc1. l . Ili -l'i Cleaner 31p 
Ref. 32A. Stylus Balance £1.36 
Ref. J. Tape Head Cleaning Kit 61p 
Ref. 34. Cassette Case £127 
Ref. 56. Hi -Fi Stereo Hints & Tips 82p 

ANTEX SOLDERING IRONS 
X25. 25 watt £1.93 
CCN 240. 15 watt £245 
Model G. 18 watt £2.15 
SKI. Soldering Kit £2.86 
STANDS: ST1 £121. STO 77p 

SOLDER: 185W0 Multicore lea 82p 
22SWG 7o, 82p. 185WG 22ft 28p 
22SWG Tube 22p 

ANTEX BITS and ELEMENTS 
Bits No. 

102 For model CN240 3/32" 28p 
102 For model CN240 3/16" 28p 

1100 For model CCN240 3/32" 289 
1101 For model CCN240 3/8 28P 

1102 For model CCN240 1" 28p 
1020 For model G240 3/32" 28p 
1021 For model G240 1/8" 28p 
1022 For model G240 3/16" 28p 

50 For model X25 3/32" 37p 
51 For model X25 1/8" 37p 
52 For model X25 3/16" 379 

ELEMENTS 
ECN 240 £116 
EG 240 £116 

ECCN 240 £146 
EX 25 £1.18 

ANTEX HEAT SINKS 10p 

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

NEW COMPONENT PAK 
BARGAINS 
Pack 
NO. Qty. Description Price 
Cl 250 Resistors mixed values approx. 

count by weight 055 
C2 "200 Capacitors mixed values approx. 

count by weight 0.55 
C3 50 Precision Resistors 1 %, 01% 

mined values 055 
C4 75 )th W Resistors mixed preferred 

values 0.55 
C5 5 Pieces assorted Ferrite Rods 0.55 
C6 2 Tuning Gangs, MW /LW VHF 0.55 
C7 I Pack Wire 50 metres assorted 

colours 0.55 
C 8 10 Reed Switches 555 
C 9 3 Micro Switches 555 
C10 15 Assorted Pots & Pre -Sete 0.55 
Cal 5 Jack Sockets 3 x 3.5m 2 e 

Standard Switch Type 555 
C12 40 Paper Condensers preferred 

types mixed values 0.55 
C13 20 Electrolytics Trans. types 555 
C14 1 Pack assorted Hardware - 

Nuts /Bolts, Grommets etc. 555 
C15 4 Mains Toggle Switches, 2 

Amp D/P 0.55 
C16 20 Assorted Tag strips & Panels 0.55 
C17 10 Assorted. Control Knobs 055 
C18 4 Rotary Wave Change Switches 0.55 
CI9 3 Relays 6. -24V Operating 0.55 
C20 4 Sheets Copper Laminate 

approx. 10" x 7" 555 

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

n Mon.- Thurs. 9.15 -6 p.m. Sat. 9.15 -5.30. Late Night Shopping until 7 Fri. Tel. 61593 
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PLUGS AND SOCKETS 
SOCKETS 
PS 35 DIN 2 Pin (Speaker) 
PS 36 DIN 3 Pin 
PS 37 DIN 5 Pin 180° 
PO 38 DIN 5 Pin 240° 
PS 39 . Jack 2.5min Switched 
PS 40 Jack 3.5mm Switched 
PS 41 Jack 1" Switched 
PS 42 Jack Stereo Switched 
PS 43 Phono Single 
PS 44 Phono Double 
PS 45 Car Aerial 
PS 46 Co -Axial Surface 
PS 47 Co -Axial Flush 

008 
0'10 
01 
0.10 0 

0 

0.30 
.09 

517 
528 
008 
0.10 
009 
09 
01 

04 

INLINE SOCKETS 
PS 21 D.I.N. 2 Pin (Speakers 
PS 22 D.I.N. 3 Pin 
PS 23 D.I.N. 5 Pin 180° 
PS 24 D.I.N. 5 Pin 240° 
PS 25 Jack 2.5mm Plastic 
PS 26 Jack 3.5mm Plastic 
PS 27 Jack b" Plastic 
PS 28 Jack 1" Screened 
PS 29 Jack Stereo Plastic 
PS'30 Jack Stereo Screened 
PS 31 Phono Screened' 
PS 32 Car Aerial 
PS 33 Co -Axial 

043 
517 
0.17 
517 
0.10 
512 
0 24 
028 
022 
032 
514 
5i5 
517 

PLUGS 
PS 1 D.I.N. 2 Pin (Speaker, 
PS 2 D.I.N. 3 Pin 
PS 3 D.I.N. 4 Pin 
PS 4 D.I.N. 5 Pin 180° 
PS 5 D.I.N. 5 Pin 240° 
PS 6 D.I.N. 6 Pin 
PS 7 S.I.N. 7 Pin 
PS 8 Jack 2.5mm screened 
PS 9 Jack 3.5mm Plastic 
PS 10 Jack 3.5mm Screened 
PS 11 Jack 5" Plastic 
PS 12 Jack b" Screened 
PS 13 Jack Stereo Screened 
PS 14 Phono 
PS 15 Car Aerial 
PS 16 Co -Axial 

CABLES 
CP 1 

CP 2 

CP 3 

CP 4 
CP 5 

CP 6 

CP 7 

CP 8 

CP 9 

CP 10 

0.11 
0.12 
0.15 
014 
0.15 
0'15 
0'15 
0.10 
509 
512 
513 
0.18 
0.29 
506 
0.15 
0.10 

Single Lapped Screen 506 
Twin Common Screen 0.08 
Stereo Screened 0'08 
Four Core Common Serren 0.23 
Four Core Individually Screened 0.30 
Microphone Fully Braided Cable 0.10 
Three Core Mains Cable 507 
Twin Oval Mains Cable 0.08 
Speaker Cable 0.04 
Low Loss Co -Axial 0.10 

CARBON 
POTENTIOMETERS 
Log and Lin 
4.7E, 10K, 22K. 47K, 100K. 220K, 470K, 
131, 2M 
VC 1 Single less Switch 514 
VC 2 Single D.P. Switch 0.26 
VC 3 Tandem Less Switch 544 
VC 4 1K Lin Less Switch 514 
VC 5 100K Log anti -Log 0.44 

HORIZONTAL CARBON 
PRESETS 
0.1 watt 506 each 
100, '220, 470, 1K, 22K, 4.7K; 101,, 22K, 
4K7, 100K, 220K, 470K, 1110, 231, 4.731 

BÇOK BARGAIN BUNDLE 
8 Books comprising 
2 Transistor Equivalent Books 
1 Radio and Electronic Colour Code and Data Chart 
1 Radio Valve Guide PLUS 
3 other Constructional books on Receivers. 
1<100 Tuners, etc. 
Also 1 General Constructional book 
Value £3 Our Price £2 10p p & p 

BPI Handbook of Transistor Equivalents 
and Substitutes 40p 

BPI Handbook of Radio, T.V. and 
.Industrial Tube & Valve Equiv. 40p 

11P3 Handbook of Tested Transistor 
Circuits 40p 

1114 International Handbook of the 
Worlds Short Wave, Medium and 
Long Wave Radio Stations and 
FM /TV Listings 35p 

BP5 Handbook of Simple Transistor 
Circuits 35p 

BP7 Radio & Electronic Colour Codes and 
Data Chart 15p 

BP8 Sound and Loudspeaker Manual 50p 
BPS 38 Practical Tested Diode Circuits 

for the Home Constructor 35p 
BPI Practical Transistor Novelty 

Circuits 40p 
129 Universal Cram -Motor Speed 

Indicator Sp 
138 How to make FM & TV Aerials, 

Bands 1, 2 and 3 18p 
141 Radio Servicing for Amateurs 20p 
146 High Fidelity Loudspeaker 

Enclosures 37p 
156 Transistor Circuits Manual No.1 15p 
160 Coil Design & Constructional 

Manual 3OP 
161 Radio, TV and Electronics Data 

Book 25p 
170 Transistor Circuits for Radio 

Controlled Models 40p 
I7á Transistor Subminiature 

Receivers 32p 
175 Transistor Test Equipment and 

Servicing Manual 25p 
176 Transistor Audio Amplifier 

Manual 40p 
Modern Transistor Circuits for 

Beginners 40p 
178 A Comprehensive Radio Valve 

Guide, Book 5 30p 
181 How to Receive Foreign TV Pro. 

grammes on your set by simple 
modifications 32p 

185 Tested Shortwave Receiver Cuircuits 
using MAT's 30p 

187 The TSL Mark '4' Valved FMI Tuner 
and its construction 20p 

196 Reactance- Frequency Chart for 
Audio & RF use 15p 

Resistor Colour Code Disc 
Calculator 10p 

177 

CARTRIDGES 
ACOS GP91 -1SC. 200mV at 1.2cros /sec £146 
ACOS GP93 -1. 280mV at lems /sec £1.65 
ACOS GP90 -1. 100mV at lcm /sec £2.65 
TTC J -2005. Crystal /Hi Output 95p 
TTC J -20 10C Crystal /Hi Output Compatible 

£1.10 
£1.60 
£1.64 

TTC J -200 CS Stereo /Hi Output 
TTC J -2105 Cerano,s /Med. Output 

CARBON FILM RESISTORS 
The E12 Range of Carbon Film Resistors, 
1 /8th watt available in PARS of 50 pieces, 
assorted into the following groups:- 
RI 50 Mixed 100 ohms -820 ohms 40p 
11.2 50 Mixed 1K ohms -8.21, ohms 40p 
R3 50 Mixed 10K ohms -82K ohms 40p 
R4 50 31ixed 100K ohms -1 Meg. ohms 40p 
THESE ARE UNBEATABLE PRICES - 
LESS THAN 1p EACH INCL. V.A.T. 

BI -PAK SUPERIOR QUALITY 
LOW - NOISE CASSETTES 
C60, 32p C90, 41p C120, 52p 
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-the lowest prices! 
BI -PAK QUALITY COMES TO AUDIO! 

AL10 /AL20 /AL30 50W Pk 25w (RMS) 
AUDIO AMPLIFIER MODULES 

The AL10, AL20 and AL30 units are 
similar in their appearance and in their 
general specification. However, careful 
selection of the plastic power devices has 
resulted in a range of output powers from 
3 to. 10 watts R.M.S. 
The versatility of their design makes them 
ideal for use in record players, tape recorders, 
stereo amplifiers and cassette and cartridge 
tape players in the car and at home. 

Parameter Conditions Performance 
HARMONIC DISTORTION Po = 3 WATTS f =1KHz 0.25% 

LOAD IMPEDANCE - 8 -16R 
INPUT IMPEDANCE f =1KHz 100 k CI 

FREQUENCY RESPONSE Or 3dB Po =2 WATTS 5011z -25KHz 
SENSITIVITY for RATED 0/P Vs =25V. R1 =8 t] f =1KHz 75mV. EMS 

DIMENSIONS - 3" x 20" x 1" 

The above table relates to the ALIO, AL20 and AL30 
modules. The following table outlines the differences 
in their working conditions. 

Parameter ALIO AL20 ALSO 

Maximum Supply Voltage 25 30 30 

Power output for 2% T.H.D. 
(RL = 8 0 1 = 1 KHz) 

3 watts 
RMS Min. 

5 watts 
RMS Min. 

10 watts 
EMS Min. 

DIO AMPLIFIER 
MODULES 
AL 10. 3 watts 
AL 20. 5 watts 
AL 30. 10 watts 

RHO 
RHO 
RMS 

£2.19 
£259 
£8.01 

POWER SUPPLIES 
PS 12. (Use with AL10 & AL20) 88p 
SPM 80. (Use with also AL30 & AL50) 

£1.25 
FRONT PANELS PA 12 with Knobs 

£1.00 

PRE -AMPLIFIERS 
PA 12. (Use with ALIO & AL20) £4.35 
PA 100. (Use with AL30 & ALSO) £18.15 

TRANSFORMERS 
T461 (Use with AL10) £1.88 P & P 15p 
T538 (Use with AL20) £1.93 P & P 15p 
BMT80 (Use with AL30 & ALSO) £215 

P&P 25p 

PA 12. PRE -AMPLIFIER SPECIFICATION 
The PA 12 pre -amplifier has been designed to match into 
most budget stereo systems. It is compatible with the 
AL 10, AL 20 and AL 30 audio power amplifiers and it 
can be supplied from their associated power supplies. 
There are two etereo inputs, one has been designed for use 
with *Ceramic cartridges while the auxiliary input will 
suit most ¡Magnetic cartridges. Full details are given in 
the specification table. The four controls are, from left to 
right: Volume and on /off switch, balance, bass and treble. 
Size 152mm x 84mm x 35mm. 

Frequency response - 
2013z- SOKHz( -3dB) 

Bass control- 
12dB at 60Hz 

Treble control- 
14dB at 14KHz 

*Input 1. Impedance 
1 Meg. ohm 

Sensitivity 300mV 
tInput 2. Impedance 

30 K ohms 
Sensitivity 4mV 

EAI000 AUDIO AMP MODULE 3 WATTS R.M.S. 

ONLY 
£2.89 SPECIAL OFFER £2 each while stores last 

The STEREO 20 

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

The 'Stereo 20' amplifier is mounted, ready wired and tested 
on a one-piece chassis measuring 20 cm x 14 cm x 5.5 cm. 
This compact unit comes complete with on /off switch 
volume control, balance, bass and treble controls, 
Transformer, Power supply and Power amps. 
Attractively printed front panel and match- 
ing control knobs. The 'Stereo 20' has been 
designed to fit into most turntable plinthe 
without interfering with the mechanism or, 
alternatively, into a separate cabinet. 
Output power 20w peak. Input 1 (Cer.) 
300mV into 1M. Freq. res. 25Hz- 25kHz. 
Input 2 (Aux.) 4mV into 30K. Harmonic 
distortion. Bass control i 12dB at 60Hz 
typically 0.25% at 1 watt. Treble con. 

14dB at 14klle. f 13.48 

0.1 % DISTORTION! 
HI -FI AUDIO AMPLIFIER 

THE AL50 
* Frequency Response 15Hz to 

100,000 -1 d B. 

* Load -3, 4, 8 or 16 ohms. 

* Distortion- better than .1% at 
1 KHz. 

* Signal to noise ratio 80dB. 

ONLY 

£358 each 

* Supply voltage 10 -35 
Volts. 

* Overall size 63mm 
105mm X 13mm. 

Tailor made to the most stringent specifications using top quality componente 
and incorporating the latest solid state circuitry and ALSO was conceived to fill the need for all your A.F. amplification needs. 
FULLY BUILT- TESTED- GUARANTEED. 

STABILISED POWER 
MODULE SPM80 

AP80 is especially designed to power 2 of the ALSO 
Amplifiers, up to 15 watt (r.m.s.) per channel simul- 

taneously. This module embodies the latest components 
and circuit techniques incorporating complete short 

circuit protection. With the addition of the Mains Trans- 
former MT80, the unit will provide outputs of up to 1.5 

amps at 35 volts. Size: 63mm x 105mm x 30mm. 
These units enable you to build Audio Systems of the highest 

quality at a hitherto unobtainable price. Also ideal for many 
other applications including: -Disco Systems, Public Address, 

Intercom Units, etc. Handbook available lop PRICE £3'25 
TRANSFORMER BMT80 £2.15 p. & p. 28p 

STEREO PRE -AMPLIFIER TYPE PA100 
Built to a specification and NOT a price, and yet still the greatest value on the market. 
the PA100 stereo pre -amplifier has been conceived from the latest circuit techniques. 
Designed for use with the AL50 power amplifier system, this quality made unit incorporates 
no less than eight silicon planar transistors, two of these are specially selected low noise NPN devices for use in the input stages. 
Three switched stereo inputs, and rumble and scratch filters are features of the PA100, 
which also has a STEREO /MONO switch, volume, balance and continuously variable 
bass and treble controls. 

SPECIFICATION 
Frequency Response 20Hz - 20KHz f 14E 
Harmonic Distortion better than 0-1% 
Inputs: 1. Tape Head 1.25 mV into 50K SI / 2. Radio, Tuner 35 mV into 50K n 

3. Magnetic P.U. 1.5 mV into 50K 
All input voltages are for an output of 250mV. Tape and P.U. inputs 
equalised to RIAA curve within ± 1dB. from 2011. to 20KHz. 

Bass Control f 15bß at 20Hz 
Treble Control f 15dB at 20 KHz 
Filters: Rumble (High Pass) 10011z 

Scratch (Low Pass) 0KHz 
Signal /Noise Ratio better than -65dB 
Input overload + 26dB 
Supply } 35 volts at 20mA 
Dimensions 292mm x 82mm x 35mm 

ONLY £13.15 
SPECIAL COMPLETE KIT COMPRISING 2 AL50's, 1 

SPM80, 1 BMT80 & 1 PA100 ONLY £25.30 FREE p. & p. 

Giro No. 388 -7006 
Please send a// orders direct to warehouse and despatch department 

BI-PAN 
P.O. BOX 6, WARE HERTS 

Postage and packing add 11p. Overseas add extra for airmail. 
Minimum order 55p. Cash with order please. 

Guaranteed Satisfaction or Money Back 
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NO EXTRAS 
ALL PRICES INC. VAT 

FREE! P. &P. 

AMPLIFIERS S 
Keletron KSA 700 7 +7 watt 2300 

KSA 1500 15 +15 watt 32.50 
Tripletone Hi-Fi 77 7 +7 watt 2750 

Hi -Fl 1818 18 + 18 watt 3500 
Teleton SAQ307 8 +8 watt 2700 
EMI 1515 15 +15 watt 37.00 
Rotel RA210 .. .. 8200 

RA310 .. 4400 
Rotel Tuner /Amp. RX150A .. 5100 
SANSUI models in stock. 
RECORD DECKS 
Garrard 2025TC /9TAHC /G .. 11-00 

SP25 Mk. III - - - - 11-00 
BSR MP60 /SX5H .- -. 1100 
Connoisseur BD1 Kit.. .. 11.00 

BD2 Chassis - 29.50 
SACS Pick -up Arm 1225 
8C171 Cartridge .. 4.95 

RECORD DECK PACKAGES 
Garrard 8P25 Mk.III /0800 C. & P. 19.50 

AP76 /0800 C. & P. 30-00 
Plinth & Cover for Garrard 

SP25/2025TG .. 3.50 
SPEAKER BARGAINS 
EMI 13" x 8" 3, 8 or 15 ohm 

with Co -Axial Tweeter -. 
Twin Tweeter .. . . 

Type 350 8 ohm, 20 watt . - 

61" 8 ohm, 10 watt - - 

8" 8 ohm, 10 watt - - 

12" 8 ohm, 20 watt 
8" x 5" C /Mag. 5 watt 
8" x 5" Dualcone 8 ohm, 
10 watt .. .. .. 

2.45 
270 
4.00 
8.50 
2.65 
890 
5.75 
1.40 

FANE 7" x 4" 3 or 8 ohm -. 1.15 
8" Dualcone 8 ohm .. 2.50 

CELESTION 8" 15 obra .. 1.75 
ADASTRA 10" 8 or 15 ohm, 

10 watt 
BAKER GROUP 25 

12" 8 or 16 ohm, 25 watt .. 8.50 
5" 8 ohm, 5 watt C /Mag... -95 
25" 8 ohm or 64 ohm 60 

SELECTION OF GOODMAN AND 
WHARFEDALE SPEAKERS ALSO 
AVAILABLE 
KIT FORM CABINETS -TEAK 
12 x 12 x 6 with 8 ", 8" x 5, 

or 6)" and 31" cutout 2-75 
17 x 10 x 6 with 8 "or13" x 8" 

cutout .. . 8.50 
18 x 11 x 9with 13" x 8" cut 

out for EMI 350 -. 4.60 
TWEETER & CROSSOVER 
EMI 35" 3 or 8 ohm C /Mag. 1.10 
Cone Tweeter 8 or 15 ohm, 10 watt 2.00 
Cone Tweeter 8 ohm, 3 watt 1.10 
Horn Tweeter 8 ohm, 20 watt 5.60 
Dome Tweeter 8 ohm, 30 watt 4.00 
Crossovers CN23 (3 ohm), CN28 

(8 ohm), CN216 (16 ohm) 1.10 
CARTRIDGES 
ACOS GP91 /2SC or GP91 /3SC 

Stereo comp. .. .. .. 1.05 
GP93/1 Stereo crys. . . 1.35 
GP94 /1 Stereo crys. 1.75 
GP95/1 .. .. 1.85 
GP06/1 .. .. 1.75 
GP104 ,. -. -. 75 

SONOT ONE 
9THAC Stereo ceramic, Siam. 1.80 
9THAC /G Slim fit, stereo cer. 

diem. .. .. -- 1.80 
19 -TI Stereo crystal .. .. 85 

BSR SC5M Stereo ceramic 225 
SX5H Stereo crystal .. 1.65 
SXSM Stereo crystal -. 1.65, 
X511 Mono /stereo 130 

2.70 X5M Mono /stereo 1.80 

EINMA 
ELECTRONICS 

GOLDRING G800 .. .. 
G850 

STYLI For Above Cartridges 
Sapphire .. .. .. 

D. Diamond .. 
GOLDRING 0800 G850 
MICROPHONES 
CM20 Crystal Hand 
CM70 Planet stick metal, switch 

crystal . 

DM160 Dynamic uni -dir, ball 

UD130 50K/600 ohm, uni -dir, 
ball metal .. .. .. 

TW206 . - 

CONDENSER MIKE 600 ohm, 
uni -dir. 

Cassette STICK MIKE with E. 
Control on/off switch (2.5 h 
3.5 nun J /Ply).. .. 1.45 

MIKE MIXERS Mono.. 4.10 
Mono /stereo de luxe 5.59 

Lapel type, crystal .- .. 45 
CASSETTES 
Type Low Pin- Phil- Mem- An,- 

noise natte lips orex pen 
C45 - - - 50p 45p 
COO 35p 40p 50p 55p 55p 
C90 45p 55p 699 759 75p 
C120 55p 75p 1059 1109 110p 
Cassette Head Cleaner .. .. .45 
BIB Stereo Test Cassette 1655 
AMPEX Head Cleaner De- 

magnetiser 1.65 
PLASTIC LIBRARY CASES 

for 5" Reels 20p. 55" Reels 259- 
7" Reels 80p. 

CASSETTE CABES .. 128 
TAPES Stnd. L.P. D.P. 
5" 55p 85p 809 
51" 85p 75p £1.00 
7" 75p £100 21.20 
AKAI TAPE DECK 

4000DS Tape -. .. .. 7850 
GXC4OD Cassette .. .. 84.95 

£ 
3.85 
2-95 

30 
1.26 
195 

.80 

1.70 

4.00 

4.65 
5.90 

7.90 

MAIL ORDER DEPT 
BELMONT STREET 
MONTON, ECCLES 
MANCHESTER 

CALLERS WELCOME AT OUR 
BRANCES 

Manchester Liverpool 
30 -32 Shudeh!ll 15 Whitechapel 
061 -832 7710 051 -236 0738 
Leeds Sheffield 
4 New Market St. 20 Pinstone St. 

ALL MERCHANDISE FULLY GUARANTEED Tel. 061- 7895268 053242708 074279308 

1sIeeseJ 
Credit Terms for Callers 

BARCLAYCARD 

BUDGET SYSTEMS 
Stereo Record Player using BUSH 
Amplifiers with independent Vol- 
ume, Bass and Treble controls for 
best performance, and a GAR - 
RARD 2025TC /9TAHC /G Deck, 
in deluxe Plinth and Cover. 
Retailing at over £4500. 
Our Price £27.50 inc. V.A.T. 
12 months' Guarantee by Maker 
parts and labour. 

CS35 + 0858 .- 
HEADPHONES 
AMSTRAD HPS5A 
ROTEL 430 .. 

630 -. 

ARAI ASE 115 . 

ASE 20 . - 

ABE 22 
KOSS K711 (Black or Red) 9.95 

K6 - . 1195 
K6LC (with Vol. 

control) .. .. 1825 
K0727B -. 15.75 
K0747 .. .. 1950 
HVI 
PRO4AA -. .. 26.95 
PROSLC -. -- 2875 
ESP6 .. .. 4275 

LENCO ELECTROSTATIC 1950 
Mono stereo super de luxe 8 -16 

ohm .. .: 2.75 
Headphone Adaptor 2.50 

IN -CAR ENTERTAINMENT SECTION 
Car Cassette Stereo Player and 

Two Speakers .. .. 20.95 
Car 8 -track Stereo Player and 

Two Speakers . - .. 1350 
SHIBUYA 8 -track Player Mains/ 

Car detachable with 2 separate 
sets of Speakers -- 39.95 

Pair of Car Stereo Speakers ., 3.85 
Pair of Car Stereo Speakers 

I Door MoontingI 395 

-- 79.95 

4.95 
4.90 
6.20 
8.95 
5.75 
7.95 

CAPACITOR 
DISCHARGE 
IGNITION KIT 

A comprehensive kit of parts with 
detailed constructional details, 
ready drilled diecast case, screws, 
leads, terminals etc. 
Available in both 6 and 12v ver- 
sions. State whether positive or 
negative earth. £9.62 incl. p. & p. 
U.K. only. 
De- coupling kit for impulse tacho- 
meter and interference suppres- 
sion. £1 -10 inch p. & p. U.K. only. 
All our kits use guaranteed quality 
components and have been 
approved by the Author. 

INCLUDES VAT 

MAGTOR LTD. 
68 DALE ST., MANCHESTER 
M1 2HS , 

061 -236 3031 

574 

announcing 

ambit 
international 

Truly state of the art devices, components and 
DATA + brand new surplus stocks, at really LOW 
prices. All our devices have been tried and tested 
in various applications by AMBIT designers and 
application engineers; so if you have any problems, 
we reckon that we can help sort them out for you. 
This service, previously only available to the pro- 
fessional market is now thrown open to the cus- 
tomers of AMBIT, whoever they might be. Send an 

SAE and P.O. for 10p. for full catalogue and details 

W. S. POEL -P. L. A. BURTON of our unique service. 

From the AMBIT range of ICs: (AMBIT will get you any IC from the major manu- 
facturers, including Fairchild, Lithic, National, Signetics, Motorola, Mullard, RCA, 
Texas, Toshiba etc.) All we ask is an SAE to return your quote, and your patience 
to await delivery.) All IC prices include data (if required). 

LM380 (most versatile 14 DIL AF amp. made) £1.45 
TBA651 (SGS advanced radio IC, 1uV sensitivity° 
£2.00. 
TBA720A (FM IF amp. 1!m, 3 del.) £1.24, 
NE561B (PLL) £3.50 (all other PLL available -see 
cat.). 
TAD100 (AM IC radio) £1.55. 
From the discrete list: 
40673 (sim. to 3N140, but gate protected type) 57p. 
BF256La (a 1000 MHz FET -a 'super' 2N3819) 37p. 
RF power en. BLY33/40290 £1.40, and other devices 
up to 30W OUT at 150 MHz. 
A complete range of ignition supression gear, 
eg Fully shrouded plug caps (angle or straight) 50p. 

AMBIT SPECIAL: ÿ ' x+.7 segment LED displays, 
you don't need a magnifier to read these! Fairchild 
type FND70, for DFMs, clocks, DVMs etc. £210 each 
matched sets of 4 £8. Special Fairchild driver IC, 
which does not require any external limiting resistor 
array £2.20 ea. 4 for £7. The brightest and biggest 
LED display for the price. 
MJE340300e, 20W plastic power, 45p. 

ALL TOKO CERAMIC AND MECHANICAL 
FILTERS, with Full data backup -of course! 

455 KHz 4KHz meth filter for only £1.40!1 many other 
types from stock. Also FM 10.7 filters that require 
NO ALIGNMENT. See catalogue. - 

Dalo PCB marker pens 80p. 

LED Panel Lamp 27p. 

Surplus components, at silly prices (all new and 
unused): - 
Ceramics: (many low values between 49F 3 11pf, 
then 13, 16, 33pF, All at 1p). 

Discs: .001, 100v @ ip: 0047, 25v @ 1p: -047 25v 3 
1 18v @ 2p. 

Polystyrenes: 2.7, 5, 6.8, 10, 15, 22, 27, 33, 47, 68, 
100, 150, 220, 470 all 11-p ea. 

10009F feedthrus 1p, 1000 + 1000 with ferrite bead 

2p ea. BNC plugs 50 375 ohm straight, 50 ohm angle 
ONLY Sp each (in makers bags). 

Our Terms: -CWO, credit accounts available for schools, etc., ALL PRICES 
INCLUDE VAT, post 5p per order under V. Send to 

37 HIGH STREET, BRENTWOOD, ESSEX, CM744RH (No callers yet, please) 
N 
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TRANNIES 
I DOCKYARD, STATION ROAD, OLD HARLOW, ESSEX 

Phone Harlow 37739 

P/P 10p. Price list S.A.E. (Saturday callers welcome) 
ALL PRICES INCLUDE VAT 

L 1 9.50 ELECTRONIC DIGITAL CLOCK 
(For complete kit of parts including case.) 

This 4 digit 24 hour clock is available 
to readers at this special price. 
Parts would normally cost over f25. 
Kit of parts includes twelve IC's. 
indicators, and a smart white plastic 
case. 

74 Series TTL 
857400 
9N7401 
9N7402 
8N7403 
9N7404 
SN7405 
8N7406 
9N7407 
9N7408 
9N7409 
857410 
857411 
SN7412 
8N7413 
857416 
9N7417 
857420 
857422 

1 25 
18p 15p 
lep 15p 
16p 15p 
16p 15P 
18p 15p 
189 15p 
88p 35p 
38p 35p 
20p 183 
20p 18p 
17p 15p 
27p 25p 
38p 35p 
32p 29P 
47p 439 
47p 43p 
16p 15p 
55p 50p 

1 25 
057423 ß5p 609 
SN7425 55p 50p 
8N7427 49p 46p 
9N7428 77p 729 
857430 18p 15p 
9N7432 49p 46p 
0N7433 94p 82p 
9N7437 72p 899 
857438 72p Sop 
857440 16p 15p 
857441 74p 70p 
057442 74p 70p 
857443 1439 1.37p 
857444 1.43p 1879 
857445 2 00 1.92, 
957446 107p 1.02p 
857447 1.10p 1.03p 
057448 1.109 103p 

1 25 
857450 18p 15p 
SN7451 18p 15p 
957453 16p 159 
957454 169 15p 
857460 16p 15p 
057470 83p 29p 
857472 339 29p 
857473 41p S9p 
057474 41p 88p 
957475 50p 47p 
857476 44p 43p 
8N7480 73p 70p 
057481 1.32p 1.28p 
857482 97p 95p 
057403 1.209 115p 
057484 1.lOp 105p 
957485 398p 3.85p 
057486 38p 85p 

1 25 
057489 805p 5859 
9N7490 74p 72p 
857491 1.10p 1.04p 
857492 74p 72p 
057493 74p 72p 
857494 85p 72p 
057495 859 72p 
857496 95p 92p 
8574100 1809 I- 75p 
9574104 1.09p 1.06p 
0574105 109p 1.089 
8574107 44p 42p 
8574110 61p 59p 
0N74111 187p 1.27p 
8574118 1l0p 1.05p 
9574119 1.47p 137p 
8574121 44p 41p 
8574122 1- 59p 1.48p 

* Devices may be mixed to qualify for Price Breaks 
* 100 Plus less 10% off 25 plus break 

Linear Integrated Circuits 
301 
301 
301 
301A 
301A 
301A 
307 
307 
307 
308 
308A 
7090 
7090 

DIL 
1099 
8 PIN DIL 
DIL 
T099 
8 PIN DIL 
DIL 
1099 
8 PIN DIL 
1099 
1099 
DIL 
1099 

50p 
55p 
48p 
89p 
89p 
86p 
690 
89p 
B8p 

8.459 
8.40p 

35p 
31p 

7230 
723c 
7410 
7410 
7410 
7470 
7480 
748c 
1437 
1458 
3046 
7503 

DIL 
T099 
8 PIN DIL 
14 PIN DIL 
TO99 
DIL 
DIL 
1099 
DIL 
1099 
DIL 
DIL 

99p 
95p 
38p 
39p 
419 
46p 
89p 
419 

1.27p 
1.27p 

84p 
1.279 

Electrolytic 
Capacitors 

4 VOLT 
47µF 6 }p 
1000F 6Ip 
220µF 61,p 
330µF 6fp 
1000µF I3p 
47000F 29p 

63 VOLT 
33µF 6fp 
68µF 6Ip 
150µF 6fp 

470µF llp 
680µF 13p 
1500µF 18p 
2200µF 18p 
3300µF 26p 

10 VOLT 
22µF 64,p 
47µF 6}p 
100µF 6;p 
220µF 8p 
330µF IOp 
470µF IOp 
1000µF Ilp 
1500µF 20p 
2200µF 24p 

16 VOLT 
15µF 6fp 
33µF 61,p 

6 #p 
8p 
9p 

I7p 
I7p 
25p 
43p 

68µF 
150µF 
220µF 
680µF 
1000µF 
1500µF 
2000µF 

25 VOLT 

22µF 6 #p 
470F 6;p 
100µF 8p 
150µF 8p 
220µF 10p 
470µF 13p 
680µF 20p 
1000µF 22p 
2200µF 39p 
5000µF 68p 

40 VOLT 
6.8µF 61p 
15µF 6p 
33µF 6Ip 

40 VOLT 
47µF 64p 
100µF 9p 
150µF 10p 
220µF Ilp 
470µF lop 
680µF 25p 
1000µF 25p 

2200µF 44p 

63 VOLT 
1µF 6,p 
2-25F 6fp 
4.7µF 6;p 
6.8µF 6 }p 
10µF 61p 
22µF 6 #p 
68µF 10p 
100µF Ilp 
150µF 13p 
220µF 19p 
330µF 22p 
470µF 26p 
1000µF 44p 

Transistors 
AC107 18p BC138 36p 55260 29p 0C44 14p Diodes & ACi26 14p BC142 83p BF329 18p 0C45 14p Rectifiers AC127 13p BC143 33p BF330 18p OC70 28p 
AC128 lip BC144 30p BF390 37p 0071 14p 1N914 Sp 
AC142K 22p BC145 26p BFX84 28p OC72 14p 1N916 8p 
AC141K 20p BC147 9p BFX85 35p 0081 14p 154148 8p 
AC176 15p BC148 9p BFX86 22p 0083 22p 1844 lOp 
AC187 13p 130149 9p BFX87 28p 0084 28p 1N4007 22p 
AC187K 20p BC153- lóp BFX88 28p TIP29A 53p 18113 17p 
AC188 13p BC154 17p BFY50 Elp TIP30A 64p 18120 17p 
AC188K 209 BC157 13p BFY51 17p TIP31A 649 18121 15p 
ACY17 24p BC158 12p BFY52 17p TIP32A 73p 18130 9p 
ACY18 21p BC159 14p BFY64 89p TIP33 41.55 18131 llp 
ACY19 25p BC167 1Sp 51Y90 729 TIP34A 15132 18p 
ACY20 22p BC168 llp BSX20 19p E154 15920 Sp 
ACY21 23p BC169 lip C407 22p TIP35A 19922 9p 
ACY22 18p BC177 15p C426 83p " 19923 13p 
ACY39 68p 57179 15p 0428 81p TIP36A 19940 8p 
AD140 40p BC182L 9p C450 17p £3.19 AA119 lip 
AD142 44pBC183L 9p MP8111 35p TIP41A 79p AA129 llp 
AD143 39p BC184L 9p MP8112 42p TIP42A 91p AAZ13 119 
AD149 38p BC186 33p MP8113 85p 25706 13p AAZ16 14p 
AD150 BOp BC212L llp MP8121 83p 25930 23, AAZ17 14p 
AD161 29p 5C2131, llp MP8122 44p 251131 22p BA100 18p 
AD162 29p BC214L llp MP8123 50p 251132 28p BA102 25p 
AD M/P 50p BC258 9p NKT211 28p 251613 22p BA115 Sp 
AF114 14p 57259 9p NKT21228p 251711 26p BA144 14p 
AF115 14p BC267 14p NKT21425p 252904 40p BA145 229 
AF116 14p BC268 15p NKT217 55p 252904A 5A164 14p 
AF117 14p BC300 40p NKT261 23p 44p BAX13 14p 
AF118 92p BC301 12p NKT271 20p 2N2905 46p BAX16 14p 
AF124 27p BC302 30p N11T27420p 252924 18p BAY18 19p 
AF139 39p BC303 50p NKT27526p 252926 lOp BAY31 9p 
AF239 41p BC304 40p NKT403 71p 253053 28p 5Y100 19p 
AL100 77p BCY70 17p NKT40583p 253054 55p BY126 18p 
AL102 889 BCY71 37p 501Y6035 253055 5Ep BY127 199 
AL103 55p BCY72 17p 68p 253405 44p BYX10 24p A9Y26 31p BD123 66p NKT613G 253663 57p 

0A9 19p ASY27 40p BD130 50p 83p 2N3702 SP 
0A9 119 AU103 99p BD131 88p NKT67426p 253703 9p 

AU110 £1.10 BD132 90p NKT677G 253704 9p OAIO 24p 
AU111 77p BD135 4E9 249 253705 Sp 0447 9p BC107 9p BD136 50p NKT713 32p 2N3706 9p 0A70 Sp BC108 9p BD141£1.87 551773 279 2N3707 9p 0A73 llp BC109 Op BD142 50p 0C19 85p 2N3708 96 

0A79 Sp BC113 1589 55159 339 0020 55p 253709 9p 
BC116 16p BF173 29p 0023 33p 2N3710 9p 0A81 Sp 
BC125 16p BF177 28p 0025 28p 253711 Sp 0A85 llp 
BC126 25p BF178 29p 0028 83p 253794 17p 0A90 8p BC132 16p BF179 35p 0C29 33p 253819 28p OA91 Op 
B0134 18p BF194 15p 0C35 88p 40361 50p 

OA95 SP BC135 16p 1.'195 179 0C36 38p 40362 50p 
BC137 18p BF244 E7p OC41 14p 40636 50p 0A200 lip 

MULLARD POLYESTER'S 
MULLARD POLYESTER CAPACITORS C280 SERIES 
250V P.C. mounting: 0.01µF, 0.015µF, 022µF, 35p. 0.33,F, 0'047µF, 0.068µF, 4p.0.1pF, 4 5p 
015µF, 0.22µF, 5 }9.0.33µF, 7p. 0.470F, 95p.0.681F, 12p. 10µF, 14p.1.51F, 229.2'20iF, 279 

MULLARD POLYESTER CAPACITORS C296 SERIES 
400V: 0 0 001µF, 0- 0015µF, O.0022µ5, 003 µF, 0. 0047µF, 23p.0 0068µF, 001µF, 00150 
0022µF, 0033µF, 3 5p. 0047µF, 0068µF, 01µF, 4 }p. 015µF, 65p. 0.22µF, 8 }p. ,0.33µF, 
12p. 0.47µF, 149. 
160V: 0.014F, 0015µF, 0221./F, 0033µF, 0.047µF, 0068µF, 8p. 0.1µF 34p. 0.15,F, 459. 
022µF, 55p. 033µF, 8 5p. 0.47µF, 8 }p. 068µF, 12p. 1 O1F, 14 5p 
VOLUME CONTROLS 
Potentiometers 
Carbon track 500 CI to 2.231 D 
Log or Linear 
Single 13p. Dual gang (stereo) 44p 
Single type with D.P. switch 13p extra. 

SLIDE POTENTIOMETERS 
58mm, TRACK 
SINGLE GANGED, LOG or LIN 1k to 1M. 
45p each 
TWIN GANGED, LOG or LIN Ile to 500k. 
8130 each. 

CARBON SKELETON PRESETS 
Small high quality type (linear only). 
All .valves 100 -5 meg ohms. 
-.1 watt 5 }p each 
-2.5 watt 8 }p each 

VEROBOARD 0.15 01 
. Matrix Matrix 

24ín x 31 in 199 28p 
25in x 5in 28p 28p 
3 1in x 35ín 28p 28p 
3 4in x 5in 88p 82p 
5in x 17in (plain) 94p - 
Vero Pins (bag of 36), 22p 
Vero cutter, 50p; Pin insertion Tools (0.1 and 
0-15 matrix) at Olp. 

SLIDE SWITCH 
SPST llp each. D.P.D.T. 13p each. 

MINIATURE NEON LAMPS 
240V or 110V 1 -4 5p, 5 plus 4 }p each. 

MINITRON DIGITAL 
INDICATOR TYPE 30I5F 
Reads 0 -9 and decimals 
(Data Sheet on request) 
ONLY LI.50 
16 DIL Socket 83p 
Driven by 7447 £1.05 

RECTIFIERS 
P.I.V. 1 AMP 

50 I54001 48-p 
100 IN4002 45p 
200 1N4003 54p 
400 IN4004 85p 
600 IN4005 Sp 
800 154006 9p 

1000 I54007 10p 

1.5 AMP 

PL4001 Sp 
PL4002 9p 
PL4003 10p 
PL4004 lOp 
PL4005 13p 
PL4006 15p 
PL4007 209 

BRIDGE RECTIFIERS 
P.I.V. 1 AMP 2 AMP 5 AMP 10 AMP 

50 33p 53p £1.76p £2.209 
100 85p 579 
200 37p 80p £1.98p £2.81p 
400 40p 849 12.15p £242p 
600 44p 88p £242p 02.759 
800 49p - - - 
THYRISTORS 
NV 50 100 200 300 400 
1 Amp ES 25 41 44 58 
3 Amps - 44 50 00 88 
7 Amps - S8 1.01 1.24 

RESISTORS 
} watt 5% carbon 19 each 
} watt 10% carbon 1p each 
1 watt 10% carbon 20p each 
Range 10 ohms to 4.7 meg. 
} watt m/o 2% 3p each 
Range 10 -1 meg ohms 

BARGAIN 

PACKS 

Unmarked 
Packs 

Pack of 25 
IN4148 

65p 

Pack of 10 
BC108 55p 
BC107 659 

(Plastic can) 

Pack of 10 
Plastic BC109 

65p 

Pack of 10 
BC169 559 

(unmarked) 
but tested 

2N2646 
(unmarked) 

83p each 

Pack of 10 
2529260 569 

unbranded but 
tested 

Unmarked but fully 
tested 

253055 
1 -9 33p 
10 plus 27p 

FULLY 
MARKED 
TYPES 

AD161, AD162 
51/P 

1 9 59p 
10 plus 58p 

130107 -BC108 
BC109 

1 -9 Sp 
10 -99 Sp 
100 plus 8 8p 

BC 182L: -3- 4212.4 
1 -9 Sp 
10 plus Sp 

AC127 or AC128 
1 -9 18p 
10 plus 129 
100 plus llp 

ZENER 
DIODES 
400 M/W 5% 
Miniature 
BZY 88 Range 
All voltages 
3.3 -33 Volt . 

Sp each 

1 watt 5 

All voltages 
6.8 -200 Volts 
14p each 

10 watt 5% 
All Voltages 
7.5 -100 Volts 
519 each 
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Sinclair Project 60 
New performance 
standards 
...new safety 
margins 
Such are the results of using a PZ8 Mk.3 to drive two Z.50 Mk.2 power amplifiers. Developed 
from the original Z.50, the Mk.2 has improved thermal stability, better regulated D.C. 

limiting to ensure more symmetrical output voltage swing with still less distortion at lower 
outputs and automatic transient overload protection. The PZ.8 Mk.3 is the most advanced 
power supply unit ever to be made at a reasonable price. It cannot be damaged by direct 
shorting, nor will it fail through overloading, because of an ingenious re- entrant current 
limiting principle used usually only in expensive laboratory equipment. Because output 
voltage is variable, the PZ8 Mk.3 makes a worthwhile alternative where PZ.5 and PZ.6 are 

recommended for Project 60 applications, particularly since this most powerful of all 

Sinclair supply units can be operated from a smaller mains transformer. Together, the 
Z.50 Mk.2 and PZ8 Mk.3 provide new standards of performance and reliability and these 
modules are compatible with earlier types in the Project 60 range, 

Z.50 Mk.2 SPECIFICATIONS 
Input impedance 100 KO 

Input (for 30w into 80) 400mV 
Signal to noise ratio, referred to full 
o/p at 30v HT 80d B or better 
Distortion 0.02% up to 20W at 80. 
See published curve 
Frequency response 10Hz to more 
than 200 KHz -. -1 dB 
Max. supply voltage 45v (40 to 80 
speakers) (50v 150 speakers only) 

Min. supply voltage 9v 
Load impedance - minimum: 40 at 
45v HT 
Load impedance - maximum: safe on 
open circuit 

£5.48 
PZ.8 Mk.3 SPECIFICATIONS 
Nominal working output 45V. 
Adjustable between 20 & 50V. 

£7.98 ..T. 
79p 

Mains Transformer £5.98 V A.T. 59p 

Other power supplies 
In addition to the remarkable Sinclair PZ.8 Mk.11l 

as described, there are two other power units 
available, which should be chosen according to 
their types. in order to buy to best advantage. All 
are for operation from A.C. mains 240V. 

PZ.5 30 volt, unstabilised £4.98 
-F V.A.T. 49p 

PZ.6 35 volt, stabilised -(Not suitable for Super 
IC.12), £7.98 

V.A.T. 79v 

Guarantee 
If, within 3 months of purchasing any product direct from 
Sinclair Radionics Ltd., you are dissatisfied with it, your 
money will be refunded at once. Many Sinclair appointed 
Stockists also offer this same guarantee in co- operation with 
Sinclair Radioeies Ltd. 

Each Project 60 module is tested before leaving our factory 
and guaranteed to work perfectly. Should any detect artsetin 
normal use, we will service it at once and without any charge 
to you. A small charge may be made in those cases where 
damage arises through miss -use. No charge is made for 
postage by surface mail. Air Mail charged at cost. 

IriCair` 

Z.50 
Mk2 

Typical Project 60 applications 
System The Units to use together with Units cost 

Simple battery Z.50 Crystal P.U., 12V battery £5.48 
record player volume control, etc. + V.A.T. 54p 

Mains powered record Z.50, PZ.5 Crystal or ceramic P.U. £10.46 
player volume control, etc. + V.A.T. £1.04 

12W. R MS continuous 2 x Z.50, Stereo Crystal, ceramic or mag. £25.92 
sine wave stereo amp. for 60; PZ.5 P.U., F.M. Tuner, etc. V.A.T. 

average needs î2.5s 

25W. R MS continuous 2 x Z.50, Stereo High quality ceramic or £28.92 
sine wave stereo amp. 60; PZ.6 magnetic P.U., F.M. V.A.T. 

using low efficiency (high 
performance) speakers 

' Tuner, Tape Deck, etc. î2.a9 

80W. (3 ohms) R MS 
continuous sine wave de 

2xZ.50Mk.2, 
Stereoß0; PZ.8 

As above £34.90 
+V.A.T. 

luxe stereo amplifier. (60W. Mk.3transformer £3.49 

RMS into 8 ohms) 

Indoor P.A. Z.50 Mk.2, PZ.8 Mic., guitar, speakers, ' £19.44 
Mk.3 transformer etc., controls + V.A.T. £1.94 

A,F.U. (£5.98 + V.A.T.59p) may be added as required. 

SINCLAIR RADIONICS LTD., LONDON RD., ST. IVES, HUNTINGDONSHIRE PE17 4115 Telephone: St. Ives (0480) 64311 Telex: 32250 Reg No. 699483 England 
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the world's most advanced high fidelity modules 

0.16 high fidelity 
loudspeaker 
The Q 16 employs original and by now well proven 
acoustic principles in which a special driver assembly is 
meticulously matched to a uniquely designed cabinet. In 
performance it comfortably stands comparison with very 
much more expensive loudspeakers. A solid teak 
surround is used with a special all -over cellular black 
foam front chosen both for its appearance and ability to 
pass all audio frequencies without masking. 
Specifications 
Construction: A sealed seamless sound or pressure 
chamber is used with internal baffle, and special high 
flux driver 
Loading: Up to 14 watts RMS, into 8 ohms 
Frequency response: From 60 to 16,000 Hz 
Size and styling: 248 mm square x 120 mm deep 
(92 x 42 ") with neat pedestal base. £7.70+V.iP 

440. 
Stereo 60 pre- amp /control unit 
Designed specifically for Project 60 systems, the Stereo 60 is equally suitable with any high 
quality power amplifier. Silicon epitaxial planar transistors used throughout ensure high signal - 
to -noise ratio and excellent tracking between channels. Input selection is by press buttons, with 
accurate equalisation on all input channels. The unit is easy to mount. 
SPECIFICATIONS -Input sensitivities: Radio - up to 3mV. Mag. p.u. 3mV: correct to R.I.A.A. curve 

i -1 dB: 20 to 25,000Hz. Ceramic p.a. -up to 3mV: Aux- up to 3mV. Output: 250mV. Signal to noise ratio: 
better than 70dB. Channel matching: within 1dB. Tone controls: TREBLE -I -12 to -12dB at 10KHz: 
BASS +12 to -12dB at 100Hz. Front panel: brushed aluminium with black knobs and controls. Size: 66x40x207mm. +V.A.T. 

Built, tested and guaranteed, a 99p 

AFU filter unit 
For use between Stereo 60 and two Z 30's or Z 50's in stereo formation. 
Cut off frequencies are continuously variable, with 12dB/octave cut in 
the rejection band- Two stages of filtering - rumble (high pass) and 
scratch (low pass). Amplitude and phase distortion are negligible. 
Supply voltage needed -15-35V. H.F. cut -off ( -- 3d B) 28KHZ to SKHz: 
L.F. ( -3dB) 25Hz to 100Hz. For Project 60 or any good stereo system. 

Built, tested and guaranteed 

£5.98 
.. 

+V.A.T. 59p 

Super IC.12 Integrated circuit 
high fidelity amplifier 

Having introduced Integrated Circuits to hi -fi 
constructors with the IC.10, which was the first 
time an IC had ever been made available for such 
purposes, we followed it with an even more 
efficient version, the Super IC.12. This needs 
very few external resistors and capacitors to 
make an exceedingly efficient high fidelity 
amplifier for pick -up, F.M. radio or small P.A. 
set up. etc. The free 40 page manual supplied 
details many other applications which this 
remarkable IC make possible. The Super IC.12 
is the equivalent of a 22 transistor circuit 

contained within a 16 lead DIL package, and the 
finned heat sink is sufficient for all likely require- 
ments. The Super IC.12 is also compatible with 
those Project 60 modules which would be.used 
with the Z.50 and Z.30 amplifiers. Complete with 
free manual and printed circuit board. 

SPECIFICATIONS 
Output power: 6 watts RMS continuous (12 - 

watts peak) into 6 -8 Q. Frequency Response: 
5Hz to 100KHz+ldB. Total Harmonic 
Distortion: Less than 1 %. (Typical 0.1%) at all 
output powers and frequencies in the audio band 
(28V). Load Impedance: 3 to 15 ohms. Input 
Impedance: 250 Kohms nominal. Power 
Gain: 90dB (1,000.000,000 times) after feed- 
back. Supply Voltage: 6 to 28V. Quiescent 
current: 8mA at 28V. Size: 22x45x28mm 
including pins and heat sink, 
Manual available separately 15p post free 

With FREE printed circuit 
board and 40 page manual. 

£2.98 

ALL PRICES QUOTED IN THIS ADVERTISEMENT ARE THE RECOMMENDED RETAIL PRICES. 

V 
P+ost 

.A. 
freT. e 

29p 

Project 605 

the 
simple 
way to build a 
Project 60 system 
without soldering 
For the many audio enthusiasts anxious to build 
to high standards without too many involve- 
ments, them could be nothing better or simpler 
than Project 605. It offers the advantages of 
Project 60 and is absolutely complete down to 
the last piece of wire cut to length. Whilst not as 
powerful as assemblies using Z.50 power 
amplifiers, we know from experience that there 
are many for whom the specifications of 
Project 605 are ideal, particularly in relation to 
the environment in which it is required to be used. 
In Project 605 you have everything necessary to 
build a versatile Project 60 .thirty watt high 
fidelity amplifier system suitable for all domestic 
requirements. The convenient pack includes two 
Z.30 power amplifiers. a Stereo 60 pre -amp con- 
trol unit and the special Masterlink unit to and 
from which all input and output connections are 
made. For power a PZ.5 is provided. Building is 
particularly easy since all necessary leads are 
supplied colour coded, cut to length and termin- 
ated by contact clips which connect firmly to the 
modules. There is absolutely no soldering to be 
done. Complete with comprehensive, easy to 
follow instructions manual. 

lrr29.95 free 

Send coupon for leaflet 
Please send leaflet and name and address 
of my nearest Sinclair stockist 

Name 

Address 

SINCLAIR RADIONICS LTD., LONDON ROAD, 
ST. IVES, H U NTI N G DO N PE17 4HJ PWI 

sinlair 
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TRAIN FOR SUCCESS 
WITH ICS 

Study at home for a progres- 
sive post in Radio, TV & 
Electronics. Expert tuition for 
C & G (Telecoms Techn's Cert 
and Radio Amateurs') RTEB, 
etc. Many non -exam courses 
including Colour TV Servic- 
ing, Numerical Control and 
Computers. Also self -build kit 
courses -valve and transistor. 
Write for FREE prospectus and find out 
how ICS can help you in your career. 

ICS, DEPT. 732U INTERTEXT HOUSE, 
STEWARTS RD LONDON, SWII 4W 

Practical Wireless Classified Advertisements 
Educational 

EC 

TELEVISION TRAINING 
(MONOCHROME AND COLOUR) 

This private College provides theoretical and practical training in Radio and TV Servicing. Courses of 16 

months' duration, with daily attendance, are available for beginners and shorter courses for men with 
previous training in Electronics and Radio. Next course commencing Jan. 2nd. Training courses in Marine 
Radiocommunication and Radar are also available. Write for prospectus to: London Electronics College, 
Dept. A10 /, 20 Penywern Road, Earls Court, London SW5 9SU. Tel. 01- 373 8721. 

GO TO SEA as a Radio Officer. Write: 
Principal, Nautical College, Broad - 
water, Fleetwood FY7 8JZ. 

Aerials 

GENUINE FULL SIZE 
18 element TV aerial 
as used by leading 
TV companies 

45 
219 Mansfield Rd. Nottingham. 

ITV, 
BBC1 

&28 /W 
& Colour 
Guaranteed 

Perfect Pictures. 
Save Cis. We supply 

this genuine U.H.F. 
aerial for only E2.20, can 

be fitted outside or inside. 
Quality made technically 

advanced design. Precision 

grid reflector eliminates ghosting. 
Complete with clamp, instructions 

advice. Money Back Refund. 
Wall /Caravan Bracket 25p. Low Loss 

Cable 10p per yard. Plug 8p & FREE 

with order maps & channel reference 

of all Radio & TV Transmitters. 
SEND DIRECT TO DEPT. PWte 

IMPERIAL TRADINGfanaatsILTD. 
the quality Aerial Specialists. 

BAINES for High Frequency Aerials 
UHF Multibeams by J Beam 
MBM 18 £3.10 MBM30 £4.20 MBM 46 
£6.60 MBM 70 £11.50 LEM 2 £5.50 75/300 
Balun '51.00 
VHF Stereobeams by J Beam 
SBM 1 £2.10 SBM 2 £2.80 SBM 3 £4.20 
SBM 4 £4.60 SBM 6 £6.95 SP 15 Loft Kit 
42p Stacking Kit £2.30 Aerial Rotator 
£ 22.00 
Amplifiers Masthead 
VHF /UHF £6.30 and £8.50. Setback £4.10 
Accessories. Large SAE please. Co -ax 5p and 
9P. 

Dale Cres, TupTele ton. 
863755 

erfield, S42 6DR. Chest 

Ladders 
LADDERS. 24i, ft £12.39. Carr £1.10. 
Leaflet. Home Sales Ladder Centre, 
(WLS2) Haldane, Halesfield (1) North, 
Telford, Shropshire. Tel: 0952 586644. 
Order C.O.D. 

578 

Situations Vacant 

i 

ELECTRONIC/TECHNICIAN 
ENGINEER 

A responsible position is available within the Company for a person 
to take charge and supervise a small but expanding group of 
technicians engaged in the servicing and maintenance of a wide 
range of modern electronic equipment including portable radio, 
T.V., cassette recorders, digital calculators, etc. 

A working knowledge of the principles of transistor and integrated 
circuits pertinent to the above apparatus is required and qualifica- 
tions to HNC, HND, T.Eng, Final C & G or equivalent is desirable. 
However, academic qualifications are not essential and proven 
practical ability is regarded as more important for this position 
where an active participation in the work is necessary. 

A salary in the region of £2,500 is envisaged for this position 
coupled with excellent conditions and benefits of the Company 
situated at Audenshaw, near Manchester. 
Write or telephone for application form from the Personnel Dept., 

JONES SEWING MACHINE CO., LTD. 
Shepley Street, Audenshaw, Nr. Manchester 

Wanted 

WE BUY New Valves, Transistors and 
clean new components, large or small 
quantities, all details, quotation by 
return. WALTON'S, 55 Worcester 
Street, Wolverhampton. 

TOP PRICES PAID for NEW VALVES 
and TRANSISTORS 

popular T.V. and Radio types. 
KENSINGTON SUPPLIES (C), 

367 Kensington Street, Bradford 8, 
Yorkshire. 

WANTED UUL VALVE. J. Watkins, 
91 Coniston Road, Patchway, Bristol 
BS12 5JS. 

NEWNES RADIO and T.V. Servicing 
1964 -1965 urgently required. Good 
price paid. Tel. Harrogate 86844. 

WANTED. One Henry's MP3 Mono 
Preamplifier, new if possible, or in 
good condition. Baker, i Horrocks 
Close, Newport, Mon. Newport 63438. 

KINGSTON POLYTECHNIC 

AUDIO VISUAL AIDS 
TECHNICIAN 

to work with audio and electronic 
equipment. Must have knowledge of 
tape recorders and audio amplifiers. 
Experience of stage lighting an advan- 
tage. Minimum age 18. (TI) £942 -£1347 
+qualification allowance if applicable. 
Application forms from Assistant 
Registrar, Kingston Polytechnic, Pen - 
rhyn Road, Kingston upon Thames 
KT1 2EE. Tel. 01 -549 1366. 

Receivers and Components 

MINI MAINS TRANSFORMERS 30x30x 
37mm. Cool, quiet, British. Psi. 220/ 
250V. Type MT3, 3 -0 -3V rms, 300mA, £1. 
MT7, 7 -0 -7V, 120mA, £1. VAT included. 
Use MT3 for 3V or 6V rectified d.c., 
MT7 for 9V or 18V. Circuits supplied. 
Mail order only, UK post 5p per order. 
Amatronix Ltd., 396 Selsdon Road, 
South Croydon, Surrey CR2 ODE. 

TRANSISTOR. 465 kc /s IF Strip 75p. 
Amplifier 80p. Tone Control -Pre -Amp 
75p. All with circuit. Record Player 
Cabinets £3.50; Radio Cabinets 12ín x 
6in x 2'3. Suitable for Ext. speakers; 
colours blue, brown or yellow. 60p. 
AM /FM tuning gangs 50p. Archer, 9 
Pine Grove, Maidstone, Kent. J 
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UNUSED RESISTOR and Capacitor Mixture 
Carbon and Wirewound 1 to 2 watt. Paper - 
Silver Mica -Metalised and Electrolytic. A 
useful workshop selection of 175 values. Our 
price 500 for £1.70 
Potentiometers, 20 assorted £ 1.10. 
Bargain parcels 141h for £2.50. No heavy 
chassis, all useful components, Resistors, 
Valves, Pots, Trimmers, Tag Strips, Rectifiers, 
Nuts and Bolts, Capacitors. Unbelievable value. 

Money back Assurance on all goods. 
676 Foxhall Road, Ipswich, Suffolk. 

BUILD THE 

TREASURE TRACER 

MK III Metal Locator 

varicap tontng 
E.eellent sensitivity and stability 
Weighs only 22o,. 
Speaker and earphone operation 
Knacks down to only 17ín. 

Prebuilt search coil assembly 
Ministry approved design 
Thoroughly professional finish 
You only need soldering iron, screwdriver, 
pliers and snips 
Completely new design 

Send s.a.e. for leaflet 

Post 35piVYor Po. 93faeteed£13/5 
MINIBITS ELECTRONICS, 35a LANGLEY DRIVE, WANSTEAD, 
LONDON Ell 2LN. (Mall order only) 

1 

ELEVEN BAND RADIO. SW1-4 (4 -30 
MHz). Marine. LW, MW, FM. PB 
(76416). Aircraft (108 -136). PB (148 -174). 
Battery /Mains. BFO. AGC. Squelch 
Control. Output: 1.3W. 15in x loin x 
512 in, £64. Eight Band Model, with 
BFO, £42. Four Band, MW. FM. Air- 
craft. PB. £15. SAE. Full Lists. Lang- 
tons Radio, High Street, ROCESTER, 
Staffordshire, Tel. 388. 

TEXAN STEREO AMPLIFIER. De- 
signed by engineers of Texas Instruments 
Ltd., this superb amplifier is now available 
READY BUILT. Features include: 20 + 20 
watts at less than 0.1 per cent distortion 
scratch & rumble filters -and is fully guar- 
anteed. Send cheque /P.O. for £38.50 inc. 
Louis James Electronics, 63 Southwell 
Road, Camberwell, S.E.5. Mail Order Only. 

BRAND NEW COMPONENTS by 
return. Electrolytics 16V, 25V, 50V- 
0.47, I, 2.2, 4.7, 10mf ds. -4p. 22, 47- 
412p. (50V -5p.) 100 -5'2p. (50V -7p.) 
220 - 6p. (50V - 9p.). Subminiature 
bead -type tantalums 0.1/35V, 0.22/35V, 
0.47/35V, 1/35V, 2.2/35V, 4.7/35V, 
10/16V -8p. Mylar Film 100V- 0'001, 
0.002, 0.005, 0.01, 0.02 -2p. 0.04, 0.05 - 
3p. 0.068, 0.1 -312 p. Polystyrene 63V. 
E12 series 10 pf.- -1,000 pf. -2p. 1,200 pf.- 10,000 pf. -3p. Miniature Highstab 
resistors, 5 %, E.12 series -Carbon Film 
13 W 111 -10Mí1 (10% over 1 Meg.) 
Metal Film la W 1051- 2.2MS2 and 1W. 
270 -1µM52 all 34p each. Postage 8p. 
The C.R. Supply Co., 127 Chesterfield 
Rd., Sheffield S8. 

5 -N- CHANNEL FETs 2819E -E1 
Full specification devices complete with date and 
circuit details for building voltmeter, timer, ohm- 
meter, etc. 
Send 10p for full list of field effect transistors and 
other top quality transistors available at bargain 
prices. 

REDHAWK SALES LIMITED 
45 Station Road, Gerrard, Cross, Bucks. 

Mall Order only 

TUNBRIDGE WELLS, Components 
from Teleservice, S.A.E. or call in for 
list. Special offers, limited quantity: - 
Matched AD161 /2 68p, 10 transistors 
similar 2N3702/3 unmarked 32p, 12 
1N914/6 20p unmarked, air spaced tavin 
gang receiver tuning capacitors, un- 
used 50p, thin grey connecting flex 1p 
yd. Minmum order 40p post free, but 
add "10% VAT ". 108 Camden Road, 
Tunbridge Wells, Kent. Telephone 
31803. 

INTEGRATED CIRCUIT and FET 
modules for construction of low -cost 
receivers, converters, pre -selectors, 
etc. SAE details. -P. R. Colledge, Glen 
Tor, Torrington, Devon. 

TAPE 
HEADS 

For valve and 
transistorized re- 
corders from £2 ea. 

Send 
stomp for lists. 

R.D.I. Ltd. 
Chilton Works, 

Garden Rd., 
Richmond, 

Surrey, 
TW9 4NS 

PRECISION 
POLYCARBONATE CAPACITORS 

Close tolerance. High stability. All 63V d.c. 
047µF: 5% 80p; ±2% 4011; ±1% 50p 
10µF: 15% 40p; *2% 50p; t1.ó ß0p 
2.2µF: d,5% 50p; f2% Bop; *1% 75p 470: 4,5% 70P: f2;ó 90p; f1%91.15 
0.8µF: f5% 95p; }2%61.15; d:1 %£150 
10µF: d:5 %9110; 12 %21.40; d:1 %£180 
16µF: ±5% 6160; ±2eó92'10; d:1 %6270 
TANTALUM BEAD CAPACITORS - 
Values available 0.1, 0.22, 0.47, I.O, 2.2, 4.7, 
68pF at 35V, 10µF 25V, 15µF 20V, 2214F 
15V, 330F 10V, 474F 6V, 100,F 3V -ail 
at 9p each; 6 for 50p; 141or El. Special pack 
6 off each value (78 capacitors) O. 
NEWT- TRANSISTORS. BCI07, BC108 
BCI09, All at 9p each; 6 for 50p; 14 for El. All 
brand new and marked. Full spec, devices. May 
be mixed to qualify for quantity prices. AF178- 
Up each or 3 for £95p. 
POPULAR DIODES IN914 -7p each, 8 for 
50p; 18 for El- IN916 -9p each, 6 for 50p, 14 
for El. IS44 -5p each, I I for 50p, 24 for CI. 
All brand new and marked. 
NEW LOW PRICE -400 mW Zeners 
Values available 4.7, 5.6, 6.8, 7.5, 8.2, 9.1, 10, 11. 
12, 13.5, 15V. Tel. ± 5% at 5 mA. All new and 
marked. Price 9p each, 6 for 50p, 14 for Es .00 
Special offer 6 off each voltage (66 zeners) E425 
RESISTORS. Carbon film tW 5 %. Range from 
2.212 to 2.2M f3 in E l2 series, i.e. 10, 12, 15, 18, 
22, 27, 33, 39, 47, 56, 68, 82 and their decades. 
High stability, low noise. All at Ip each; Bp 
for 10 of any one value; 70p for 100 of any one 
value. Special development pack -10 off each 
value 2.20 to 2.2M S2 (730 resistors) E5. 
440V A.C. CAPACITORS, 0.1µF, size I tin x 
tin, 25p; 0.25µF, size Ifin x tin. 30p; 0.47 
and 050F, size (tin x tin. 35p; 1.00F, size tin 

at tin, 45p; 2.0µF, size 2in x 1 in, 75p each. 
SILICON PLASTIC RECTIFIERS 1 5 Amp 
Brand new wire -ended 0027. 100PIV at 8p each 
or 4 for Sop; 400P1V at 9p each or 4 for 34p; 
eooPIV at 14p each or 4 for 50p. 
5p post and packing on all orders below E5. 

Please add 10% VAT to all orders. 
MARC OTRADING 

Dept. W.9, The Makings, Station Road, 
Wem, Salop 

COMPONENTS GALORE. Pack of 500 
mixed components manufacturers sur- 
plus plus once used. Pack includes 
resistors, carbon and W.W., capacitors. 
vairous, transistors, diodes, trimmers, 
potentiometers etc. Send £1+ 10p p &p. 
C.W.O. To: Caledonian Components, 
Strathore Road, Thornton, Fife. 

BRAND NEW FULL SPEC. DEVICES 
SATISFACTION 

OR YOUR. MONEY BACK 
U.K. ORDERS -ADD 10% VAT TO TOTAL 
MICROCIRCUITS: 709 24p; 719 36pp; 723 
51p; 741 (14 pin) 27p; 748 370; PA230 60P; 
FET Op. Amp, £ 1.62. 
SOLDERCON IC PIN SOCKETS 0.50 per pier. 
SOCKETS: 14 pin DIL HI or LO 12p each. 
RECTIFIERS: IA: 50V 3,1p; 100V 40; 260V 
40v; 400V 50: 800V Op; 1000V 7p. 
ZENERS: BZY88C 2V7 to 33V lop each. 
DIODES: 1N916 4p; 0A90 6p; 1N4148 34p. 
LED Panel Lamp with Bush and Data 24p. 
DALO PC RESIST PEN 68p. 
TRANSISTORS: 2N2926 BROWN 5p; 2N3053 
15p; 2N3055 35p: 2N3702 10p; 2N3704 100: 
21,3819 26p; 2N4058 129; BC107A 8p; BC108B 
8p; BC109B SP; BC109C 8p; BCY70 150: 
B3'Y50 /51/52 15p. 0C44/45/71/72 120; AF114/ 
5/6/7 12p; AC126/7/8 12P. 
Above prices on 17th July -check our list. 

JEF ELECTRONICS (P.W.10) 
York House. 12 York Drive, Grappenhall, 
Warrington, WA4 2EJ. Mail Order Only. 
C.W.O. P & P at cost. IOp min. LIST free. 

Globe- King" 
V.H.F. & SHORT WAVE KITS 

I Precision standard, low cost valve and ' 
transistor Kits 10 -350 m. V.H.F. 80 -180 1 MHz. "Easy- Build" diagrams and sim- 

1 piffled instructions. For free literature 11 I send S.A.E. to sole manufacturers. 
(Overseas: Int. Reply Coupon). 

JOHNSONS (RADIO) Est. 1943 
Shaw St, Worcester, WR1 20Q 

MMa t =MINIM ® IMF M at VIII 11111-a 

NEW MODEL V.H.F. KIT MK2 
Our latest kit. Improved design and performance 
plus extra amplifier stage, receives aircraft, 
amateurs, mobile, radio 2, 3, 4, etc., this novel 
little set will give you endless hours of pleasure 
and can be built in one evening. Powered by 9 volt 
battery, complete with easy to follow instruction 
and built in jack socket for use with earphones or 
ampiifi er. 

Only £3.50 +p &p 10p U.K. only. 
Illustrated catalogue of selected kits and com- 
ponents, 20p inc. VAT. P&P free. 

ALL PRICES PLUS 10% VAT 
Galleon Trading Co, 
12, Burrs Way, 
Corringham, 
Stanford -Le -Hope, 
Essex. S517 9DE 

Wempus shatter'lK 
ALL BRAND NEW, no rejects. 
Money back warranty. 5V 
DIGITAL INDICATOR. 0 -9DP 
socket and filter £145. LEI) 
TYPE i" 0.9DP DIL £2.25 ea. 
LIGHT EMITTING DIODES. All 
with data and panel clip. 
TIL 209 5" die. 24p. Red " die. 
type 33p. Green 75p, INFRA 
RED beam LED £1.10. TSS 
GAS detector £1.69. ULTRA- 
SONIC TRANSDUCERS £2. 
DALO PCB resist marking pen 67p. Copper board 
12" x 6" SRBP 40p FeC etch PAK 19p. 
INTEGRATED CIRCUITS: with data if required. 
IC LITE SWITCH: Photo amp/trim, 40o,a /17.20 
relay r'I "1'I. 87p. Idi rout El 10. 

iE digital c oc i 
310S Is f r i.. _. Mn 4 -r 6 .heir 11)_4 br. l'hip 
with coakct £13, PCB £1.69, KIT £2149. 741 Dil 
8 pin 28p, 709 14p, Dil 29p, 748 29p, 710 33p, 555 
TIMER mono /astable clock 89p. REGULA- 
TORS, 15A 5 to 20V £1.49. 723 57P. 
RECEIVER ZN414 £109. Mini Rs kit £1.99. 1316 
stereo decoder for tuners £2.69. Kit £3.45. 
74N TTL: Gates 7400 etc. 15p ea. 7413 27p. 7441 
78p. 7447 21.09. 7490 59p. 7492 67p. 74121 401. 
DIL SOCKETS: New type 8 /14/16 pin 13p. 
SEMICONDUCTORS: lA recto. 50V 35p. 400V Op. 
21,3055 32p. 110107 7p. BC108 7p. B0109 71. 
BC147/8/9 10p. BC167/8/9 13p. BCi77 /8/9 15p. 
BC182/3/4 10p. BC212/3/4 11p. BCY70/72 13p. 
BD131 /2 55p. BFY50 /51/52 13p. TIS43 UJT 24p. 
2N706 11p. 2N2869 12p. 2N2926 OY Op. 21,2646 49p. 
2N3053 17p. 2N3614 55p. 2N3702/3/4/5/6/7 /8/9/10/11 
All 9p ea. FETE: 2N3819E 19p. 2N3819 271, 
2N3823E 19p. ZENERS: 52788 8p. SCR 400V: 
1A 29p. 
TRANSFORMER IA 6 /12V £1. Resistors lip. 
450 6 470 Luini IF transformers -Set 3 40p. 
CAPACITORS: Dise 22pf to 0.1 of 3p. Electrolytic 
33V: 10, 70, 100 of 5P. 1000 Vf 151, Presets 5p. 

lipprr 'rit 11p. Dvpual 35p. 

81201: lt E? GRt 
& rgV1111,6112voLTEL50J e7J 

i3" 8 la lull, built ttli ,l,ilu -.er. 13 tit £3 79. 
V.A.T. You must add 10% (1 /10) to all prices. 
FREE CAT. S.A.E. Data ahts. Op ea. P.EP. Op CWO 

P.O. BOX 29, BRACKNELL, BERKS. 

For Sale 

MORSE MADE EASY ! ! 

FACT NOT FICTION. If you start RIGHT you will be 
reading amateur and commercial Morse within a month 
(normal propene 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. 

Beginner's Section only 13-30, Complete Course 24.50 
(Overseas £1.00 extra) details only, 4p stamp. 01.660 2896 

G3HSC (Boa 19), 45 GREEN LANE, PURLEY, SURREY 

FOR SALE 4 Bound volumes back 
issues Practical Wireless 1942 -1946. 
Any offers. Campbell, 1 Haig Avenue, 
Bransty, Whitehaven, Cumberland. 
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SEEN MY CAT? 5,000 items. Mechani- 
cal & Electrical Gear, and materials. 
S.A.E. K. R. WHISTON, Dept. PW, 
NEW MILLS, Stockport. 

TV LINE OUTPUT TRANS- 
FORMERS. Tidman Mail Order Ltd., 
236 Sandycombe Rd., Richmond, 
Surrey TW9 2EQ. 01 -948 3702. 

VALVES AND COMPONENTS lists 3p 
stamp. "Down Barton ", Woodham 
Road, Woking, Surrey (Mail only). 

1000'S VALVES send details, SAE plus 
20p per valve, all tested OK. Edwin, 
Blythewood, St. Georges Hill, Wey- 
bridge KT1 30LY. 

GRUNDIG Radios. Satellite 8SW. 
Marine FM.AM.LW. £115 Discounts all 
models. S.A.E. lists. Langtons Radio, 
High Street, Rocester, Staffs. 

SPARES for Phillips and Pye Radios 
and cassette recorders, SAE enquiries. 
Flex, screws nuts and bolts. SAE list. 
Harvey, 94 Derby Lane, Liverpool L13 
3DW. 

AMIDON type toroid cores. Details 
SAE to T.M.P. (Electronic Supplies), 
Office address 3 Bryn Clyd, Leeswood, 
Mold, CH7 4RU. 

Books and Publications 

DENCO CLACTON LIMITED 
355.7 -9 Old Road 

Clacton -on -Sea, Essex 

Catalogue 20p post paid 

S.A.E. all enquiries 

TRANSISTOR DATA 
THE INTERNATIONAL TRANSISTOR 

DATA MANUAL 
1973 EDITION is now ready. Data on upwards 
of 18.000 transistors of international orgin. 
£6.20 in the U.K., £6.90 elsewhere, includes 
surface mailing. Brochure available. Order 
direct from 

SEMICON INDEX LTD.. 
Freepost, Wokingham, Berks. RG11 2AY. 

Service Sheets 

SERVICE SHEETS, Radio, TV etc., 
8,000 models. Catalogue 15p. S.A.E. 
enquiries. Telray, 11 Maudland Bank, 
Preston. 

SERVICE SHEETS for Televisions, 
Radios, Transistors, Tape Recorders, 
Record Players, etc., from 5p with free 
Fault -Finding Guide. S.A.E. orders/ 
enquiries. Catalogue 15p. Hamilton 
Radio, 47 Bohemia Road, St. Leonards, 
Sussex. Telephone Hastings 29066. 

LARGE SUPPLIER 
OF 

SERVICE SHEETS 
(T.V., RADIO, TAPE RECORDERS, 

RECORD PLAYERS, TRANSISTORS, 
STEREOGRAMS, RADIOGRAMS, 

CAR RADIOS) Only 40p each 

" PLEASE ENCLOSE LARGE S.A.E 
WITH ALL ENQUIRIES & ORDERS " 

Otherwise cannot be attended to 
(Uncrossed P.O.'s please, original 

returned If service sheets not available.) 

PLEASE NOTE 
We operate a "by return of post" service. Any 
claims for non -delivery should be made within 
7 -days of posting your order. 

C. CARANNA 
71 BEAUFORT PARK 

LONDON, N.W.11 

We have the largest supplies of Service 
Sheets (strictly by return of post). Please 
state make and model number alternative. 
Free TV fault tracing chart or TV list on 

request with order. 
Mail order or phone 01 -458 4882 . 

SERVICE SHEETS MANUALS BOOKS 
SERVICE SHEETS 40p plus S.A.E. * SERVICE SHEET CATALOGUE 25p 2 
OVER 12,000 SERVICE SHEETS & MANUALS IN STOCK ON COLOUR /MONO TELEVISIONS 

MP RADIOS, RADIOGRAMS, T /RECORDERS, R /PLAYERS, ETC. S.A.E.'WITH ENQUIRIES 

NEW BOOKS & PUBLICATIONS PRICE 
HOW TO GET THE BEST OUT OF YOUR TAPE RECORDER by P.J.Guy. 142 pp £1.50 
CREATIVE TAPE RECORDING by Vivian Capel. 183 pp. Shows advanced techniques £3.50 
TAPE RECORDERS by H.W.Hellyer. 239 pp. A must for the enthusiast £2.25 
UNDERSTANDING ELECTRONIC CIRCUITS by Ian R.Sinclair. 204 pp. 127 Illust £3.50 
UNDERSTANDING ELECTRONIC COMPONENTS by Ian R.Sinclair. 218 pp. 130 Illus £3.50 
FAULT LOCATION EXERCISES in Radio 8& TV Servicing by K.J.Bohlman, VOL.1 £0.80 ai 
FAULT LOCATION EXERCISES in Radio & TV Servicing by K.J.Bohlman. VOL.2 £1.35 
1972 WORLD RADIO & TV HANDBOOK 26th Edition. 384 pp.Special offer £1.40 
1973 WORLD RADIO & TV HANDBOOK 27th Edition. 400 pp £3.00 
TRANSISTOR AUDIO & RADIO CIRCUITS by Mullard-Ltd. 283 pp. 2nd Edition £1.80 
POWER ENGINEERING USING THYRISTORS by Mullard Ltd. Vol.1. 228 pp £1.50 
RADIO TECHNICIANS BENCH MANUAL by H.W.Hellyer. 215 pp. 131 Illustrations £3.00 
AUDIO TECHNICIANS BENCH MANUAL by John Earl. 182 pp. 114 Illustrations £3.00 
TRANSISTOR Ud 6pircup excellent 

at £300 ERONICIN AUDIO .Jd 169 p. Citdes g perion 
£, ANBOO EI EE EQLETby bHDOOK OF 

TRANSISTOR 
AD RADIO, TV, TUBE AND VALVUIVANSby B.B.Baani £0.40 

HI -FI PA, GUITAR & DISCOTHEQUE AMPLIFIER DESIGN HANDBOOK by Babani £0.75 
RADIO AMATEURS OPERATORS HANDBOOK by Data Publications Ltd. 80 pp. £0.45 
SIMPLE SHORT WAVE RECEIVERS by Data Publications Ltd. 140 ,op £0.80 
SERVICING TRANSISTOR RADIO RECEIVERS by F.R.Pettit. 3rd Edition. 88pp £0.75 
USING AN OSCILLOSCOPE by D.W.Easterling. 108 pp £0.70 
SERVICING WITH THE OSCILLOSCOPE by G.J.King. 176 pp. Illustrated £1.80 
BEGINNERS GUIDE TO RADIO by G.J.King. 7th Edition. 204 pp. Illustrated £1.00 
RADIO VALVE AND TRANSISTOR DATA by A.M.Bail. 9th Edition. 240 pp £0.75 

NEWNES RADIO & TELEVISION SERVICING books bought & sold (all years) Good prices paid. 
Send large S.A.E. for FREE booklists. Postage above books is 5p in the £1.00 (UK only). 

ip NOTE. We stock all Babard & Bernards "RADIO BOOKS" Quantities over £1.00 sent post FREE Ill 
BELL'S TELEVISION SERVICES 

ALBERT PLACE, HARROGATE, YORKSHIRE. Telephone 0423 -86844 e 
580 

Miscellaneous 

AMTRON KITS. Your Devon Stockist. 
E. Wenmouth, 50 South Street, Exeter 
76058. 

QUALITY 12 Track R/P Heads, 
mounted in Mumetal Case. 55p each. 
117 Horton Road, Brighton, BN1, 7EG. 

BUILD IT in a DEWBOX quality 
cabinet. tin x 212 in x any length. 
D.E.W. Ltd., Ringwood Road, FERN - 
DOWN, Dorset. S.A.E. for leaflet. Write 
now -Right now. 

ALUMINIUM SHEET to individual 
sizes or in standard packs, 3p stamp 
for details. Ramar Constructor Ser- 
vices, 29 Shelbourne Road, Stratford 
on Avon, Warwicks. 

GLASS FIBRE P.C. BOARD. Large 
supplies available ' in single sided 
one ounce copper 2p per 3 sq. inches 
(under 1 foot). 75p per sq. ft. (over 
1 foot). in double sided one ounce 
copper Ipper sq. inch (under 1 ft.) 
£1 per sq. ft. (over 1 foot). Please add 
10p per sq. foot postage and packing. 
We can cut to your size at 1p per cut. 
Solid State Lighting, The Firs, Small - 
worth Lane, Garboldisham, Diss, Nor- 
folk. 

CONSTRUCTION AIDS -Screws, nuts, 
spacers etc., in small quantities. Alu- 
minium panels punched to spec. or 
plain sheet supplied. Fascia panels 
etched aluminium to individual re- 
quirements. Printed circuit boards-. 
masters, negatives and boards, one -off 
or small numbers. Send 6p for list. 
Ramar Constructor Services, 29 Shel- 
bourne Rd., Stratford on Avon, 
Warwks. 

ANTIQUE WIRELESS Spares, re- 
pairs, restorations, valves and service 
sheets. S.A.E. with your wants or 13p 
for catalogue to Tudor Rees, 18 Brook 
Road, Mangotsfield, Bristol BS17 3DY. 
Tel: Bristol 565238 evenings & w /ends. 

- TAPE DICTAPHONES: Gr un dig 
Stenorette, Graetz, untested /some 
working £4.25 postage 50p. "Mark - 
onics," 327 Tildesley Rd., London 
SWls. 

MASSIVE 
CLEARANCE 
BARGAINS 

Bargain component parcels contain Resistors, 
Capacitors, Switches, Potentiometers, Knobs, 
IPs, Tag Strips, Drive Drums, Transistor Panels 
etc., etc. Save yourself £s on these well selected 
parcels. Bibs net weight £t.00, p. p. 40p. 
Assorted Electrolytic Capacitors. 61ós net weight 
£1'00. P. p. 40p. 
Brand new Wire -wound Resistors. Good Selec- 
tion. 100 for LI p. p. 15p. 
Mullard Ferrite Bar Magnets A" x f " x -r} ". 100 
for £1.25, p. p. 16p. 
Assorted Computer Panels. These panels are 
exceptionally good value and contain a minimum 
of 75 transistors, stacks of diodes plus Trim Pots, 
Polyester Capacitors, Resistors and include a 
few I.C.s. 10 panels for £1.00, p. p. 25p. 
Mullard Ferrite Cores. LA3 100 to 500kHz. 50p. 
LA4 10 to 30kHz 75p. LA2100 3 to 200kHz 50P. 
Please Include 10% V.A.T. to total cost of goods. 

MAIL ORDER ONLY 

XEROZA RADIO 
1, EAST STREET, 

BISHOPS TAWTON, 
DEVON 
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Darned 
Electronic 

Wizardry 
by Dewtron (VAT extra). 
Famous kits. e.g. waa -wan complete 
kit £295; Fuzz kit £4.75, auto 
rhythm modules P & P 20p min. 
Ring Modulator modules £8 and 
whole range of synthesiser modules, 
musical novelties. etc. Catalogue 15p 
front D.E.1V. Ltd., 254 Ringwood 
Road. Ferndown. Dorset. 

SINGLE CHANNEL. 
SOUND -TO -LIGHT 

CONVERTER 
1 y 

s.,.,,á - 

WITH LIGHT DIMMER 
Max. load 2k W. at 250v. A.C. 

Price Includes ready built and tested module, 
edge connector /mounting bracket, dimmer 
potentiometer, audio sensitivity potentiometer, 
full connecting data. Price £7.90 inc. VAT 

EXTRA FACILITIES. Push-button for Manual 
Pulsing 25p extra. - Photocell for turning on the 
lights as the ambient light decreases, 75p extra. 

3 CHANNEL FILTER UNIT 
When used with three single channel modules 
this unit filters the sound into bass, middle and 
top frequencies enabling three coloured light 
displays to be shown. Independent sensitivity 
controls on each channel. heady built and tested. 

Price £3.50 Inc. VAT 

OIL WHEEL PROJECTOR 
Build your own 

using our 

MULTI- 
COLOURED OIL 

WHEEL AND MOTOR 
KIT 

Suitable for mounting on 
virtually all Slide Projec- 
tors. 

Kit contains: 

* 6" dia. or 4- dia. OIL WHEEL (please state 
size required when ordering). 

* Suitable Miniature mains motor. 
* Full instructions. 
For Professional Discotheque use or home enjoyment. 

Price £7.15 Inc. VAT 
ELECTRONIC COMPONENTS 

BARGAIN COMPONENT PACKS 
Pack No. 
1 500 Carbon resistors, 4, 4, 1, 2 watt. 
2 100 Electrolytic Condensers. 
3 250 Ceramic, Polystyrene, Silver Mica etc. 

condensers - 

4 250 Polyester, Polycarbonate, Paper, etc. 
condensers. 

5 25 Potentiometers, assorted. 
6 250 High -stab, 1%, 2%, 5 % resistors, 
7 50 Assorted Tagstrips. 
8 11b wt. Assorted Nuts, bolts, washers, spacers, 

etc - 

9 25 Assorted switches, rotary, lever, micro, toggle, 
etc. 

10 50 Preset Potentiometers. 

ALL COMPONENTS NEW AND UNUSED. 
£1 + 25p p -p- per pack, £5 for 5 packs pikes 

C. T. ELECTRONICS 
Mall Order, Retail Shop, Components - 
267 Acton Lane, LONDON, W4 5DG 0t- 994.6275 

Warehouse, Test Equipment, Surplus Goods - 
20-24 Beau400nt Road, LONDON, W4 

Audio Accessory Shop, Conlponents- 
17 Turnham Green Terrace, LONDON, W4 

HARDWARE- Screws, nuts, washers 
and other useful items in small quan- 
tities. Sheet aluminium to individual 
requirements, punched /drilled- Send 
6p for list. Samar Constructor Services, 
29 Shelbourlle Rd. Stratford -on -Avon, 
Warwks. 

EXPERIMENTERS! Hundreds of un- 
usual items cheap. 1973 catalogue 5p. 
Grimsby Electronics, 64 Tennyson Road, 
Cleethorpes, Lincs. (Mail Order Only) 

AERIAL BOOSTERS -£3.25 
We make three types of Aerial Boosters: B45- 

UHF 625, B12 -VHF 405, Bi, -VHF RADIO 

VALVE BARGAINS 
ANY 5 -50p, 10 -759, 50- E3 -30:- 

ECC82, ECL80, EB91, EBF89, EF80, EF85, EF183, 
EF184, EY86, PCC84, PCC89, PCC189, PC97, 
PCF80, PCF86. PCF805, PCF808. PCL82, PCL83, 
PCL84, PCL85, PFL200. PL36, PL81, PL504, PY33, 
PY82, PY800, PY801, 30L15. 

19" UHF /VHF (BBC2) £600 
Thorn -850 or Pye, with set of spare valves. 
Carriage £200 (Untested). 

100 MIXED RESISTORS -65p 
} to 2 watt -10 ohms to above 1m -ohms (our 
choice) 100 mixed Capacitors up to 500MFD- 
£110 (our choice). 

BARGAINS PARTS 
Transistor UHF Tuners- E2-00, 500K -ohms V/C 
with Switch -20p. 50 mixed Tre nor Valves-£2.25. 
Brand New Transistors 0F115, BF173, BC171, 
BCt53, BC135, BC113, BC117, BC115, BA102, 
BA129. All 10p each. 
All prices include V.A.T. p. & p. 10p per order 
Money back guarantee. S.A.E. for leaflets. 

ELECTRONIC MAILORDER 
(BURY) LTD. 

62 Bridge. St., Ramsbottom, Bury, 
Lancs. Tel. Rams 3036 

TRANSFORMERS 
DOUGLAS GUARANTEED 

Prices include 10% VAT & p. & p. 
12 or 24 volts 

Output V. & Amps Ref. Nu. Price 
12V x L 250nrA x 2 MT11lCS *t .. .. £1.15 
12V x 2 500uÁ x 2 MT'113CT *f .. .. £1-56 
I2V x 2 lA x 2 MT71AT$ .. .. E1.97 
lop x 2 2A x O DtT18AT . E2.70 
12V x 2 3A a 2 DIT7OAT .. .. £3.34 
12V x 2 4,0 x 2 MT108AT .- £3.74 
12V x 2 5A x 2 . DIT72AT . £4.30 

30 volts. All tapped at 0- 12- 12.20 -30V. 
Output Output 
Amps. Ref. No. Price Amps. Ref. No. Price 
500mA MT11SCT$ £1.47 4A MT2IAT 24.02 
lA DIT79AT$ £189 ` 5A MT51AT £5.73 
2A DfT3AT £2.92 
3A MT2OA'r £3-39 

50 volts. All tapped at 0- 19- 25- 33- 40 -50V. 
500mA IIT10SAT$ £1.92 3A DIT105AT £4.98 
lA MT103AT £2.87 4A MT106AT £8.50 
2A MT104AT £3.93 5A MT107AT £8.11 

80 volts. All tapped at 5-24-30-40-48-60V- 
500mA MT1.24AT$ £2.03 2A DtT127AT £4.12 
lA MT128AT £2.94 3A MT125AT £5.78 

AUTO -WOUND RANGE 
Power 
output Winding tapped at Ref. No. Price 
20VA 0- 115 -210 -240 XMT113CT £1.20 
75VÁ XMTS4AT £2.32 
150VA 0- 115 -200 -2.20.240 XMT4AT £2.85 
200VÁ XMT65AT 03.84 
400V Output at 50 HZ- Ref. IT3AT Price 
C -D Ignition System by It. M. Marston, Esq., 

Wireless World £2.98 
EQUIPMENT RANGE 

Sec. output (r.m.s.) Ref. No Price 
3 -0 -3 V. 200mA MT238CS* f £1.59 
9 -0 -0 100mA MT13CS *t £1.24 
12 -0 -12 50mA MT239CS *f £1.24 
20 -0 -20 30mA MT241CS *t £1.24 
0-20 x 2 300 x 2 DIT214CT *$ £1.59 
0 -8 -9 x 2 500mA x 2 MT207CT *$ £1.87 
0-15-20 x 2 500mA x 2 MT205AT *$ £285 
0 -15 -27 x 2 500mA x 2 DST203AT* £3.17 
0 -15 -27 x 2 IA x 2 MT204AT* £4.25 
20- 12-0 -12 -20 700mA (d.c.) , DIT221AT* £1.58 
AT indicates open universal fixing with tags; CT is open 
11 -clamp fixing with tags; CS is open U -clamp fixing with 
P.C. spills; * with interwinding screen; f untapped 240V 
Primary ;$ tapped at 210 -240V; other Primaries tapped 
at 200- 220 -240V. 

Over 200 types in stock through agents or direct. 
Please send for lists - 

DOUGLAS ELECTRONIC INDUSTRIES LTD., 
Direct Sales Dept. P.W., Thames Street, LOUTH, Lines. 

LN11 7AD 

80 standard sizes available from stock. 
Made from precision extrusions with 
integral board guide slots. 
Finned sides improve appearance and 
radiate heat. 
Parallel sides for ease of component 
mounting. 

vero 
VERO ELECTRON CS LTD. 

Eastleigh, Hants. 505 3Z 
Tel: Chandler's Ford 2952 Telex: 47551 

Subsidiaries and Agents 
throughout the World- 

SHORT-WAVE H.A.C. KITS 

WORLD -WIDE RECEPTION 

Famous for over 35 years for Short -Wave Equip- 
ment of quality, "H.A.0 -" were the Original 
suppliers of Short -Wave Receiver Kits for the 
amateur constructor. Over 10,000 satisfied 
customers- including Technical Colleges, Hos- 
pitals, Public Schools, R.A.F., Army, Hams, etc. 

NEW "DX" RECEIVER 
Complete kit -price £3.85 (incl. p. & p. & V.A.T.). 
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 er the world." 
This kit contains all genuine shortwave com- 
ponents, drilled chassis, valve, accessories and full 
instructions. Ready to assemble, and of course, 
as all our products -fully guaranteed. Full range 
of other S.W. kits, including the famous model 
"K" and "K plus" (illustrated above). All orders 
despatched by return. Send now for free descrip- 
tive catalogue, test report and order form. 
EXCITIN(: COMPETITION for Short -Wave 
listeners. Send stamped envelope for details. 

"H.A.C." SHORT -WAVE PRODUCTS 
29 Old Bond Street, London W.I 
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SPECIAL 40 MHz SCOPE SOLARTRON 
CD1212 ONLY £50. Has to be a snag. There is- 
no plug -in Y amps available. 
TB -100 nanosecs per cm to 5 secs per cm in 24 
calibrated ranges. 20 nanosecs per cm with times 
5 expansion. 5" flat faced tube. Trace locator. 
0'2 microsec. signal delay. Built in calibrator. 
1 kHz square wave. 200 micro volts to 100 volts 
in 18 calibrated ranges. Tube sensitivity 3 V /CM 
MAIN FRAM Y AMP boosts this to better than 
200mV per cm at 40 MHZ. 240V 50 Hz input. 
Complete with full manual including plug -in 
circuits. Come and see one working or Carriage 
£1.50. 

MAKE YOUR SINGLE BEAM SCOPE INTO 
A DOUBLE WITH OUR NEW LOW PRICED 
SOLID STATE SWITCH. 2 Hz to 8 MHz. Hook 
up á 9 volt battery and connect to your scope and 
have two traces for ONLY £5.50. P. & P. 25p. 
(Not cased, not calibrated). 

NEW WIDE RANGE WOBBULATOR 
5 MHz to 150 MHz up to 15 MHz sweep width. 
Only 3 controls, preset RF level, sweep width and 
frequency. Ideal for 10.7 or TV IF alignment, 
filters, receivers. Can be used with any general 
purpose scope. Full Instructions supplied. 
Connect 6.3V AC and use within minutes of 
ece1ving. All this for ONLY £5.75. P. & P. 25p. 

(Not cased, not calibrated). 

20 Hz to 200kHz WB 
SINE and SQUARE GENERATOR. Four 
ranges Independent amplitude controls, termistor 
stabilised. Ready to use, 9V supply required. 
£7.85 each. P.4, P. 25p. (Not cased not calibrated). 

GRATICULES 12cm x 14cm in high quality 
plastic. 15p ea. P. & P. 5p. 

MODERN TELEPHONES type 706. Two tone 
grey, £3.75 ea. The same but black, £2.75 ea. 
P. & P. 25p ea. Also TOPAZ YELLOW £4.50 ea. 
P. & P. 25p. 

STANDARD GPO DIAL TELEPHONE (black) 
with Internal bell, 87p ea. P. & P. 50p. Two for 
£1.50. P. & P. 75p. All telephones complete with 
bell and dial. 

CAPACITOR PACK -50 Brand new compo- 
nents only 50p. P. & P. 17p. 

POTS -10 different values. Brand new -50p. 
P. & P. 17p. 

COMPONENT PACK consisting of 5 pots, 
various, brand new; 250 resistors ; and k watt, 
many high stabs, etc. Fine value at 50p per pack. 
P. & P. 17P. 

P.C.B. PACK S & D. Quantity 2 sq ft -no tiny 
pieces. 50p plus P. & P. 20p. FIBRE GLASS as 
above £1 plus P. & P. 20p 

5 CRYSTALS 70 -90 kHz. Our choice 25p P. & P. 
15p. 

TRIMMER PACK. 2 Twin 50 /200pF ceramic 
2 Twin 10 /60pF ceramic; 2 min strip with 4 preset 
5 /20pF on each; 3 air spaced preset 30 /100pF on 
ceramic base. ALL BRAND NEW. 25p the lot. 
P. & P. 10p. 

ELECTRONIC TIMER UNITS -wall or bench 
mounting -2 Hybrid timer boards may be removed 
leaving excellent 12V battery charger; d.c. Power 
supply, etc. Price only £2.50 incl. carriage. 

MOTOR MIN SYNCHRONOUS. Size 10" x 
2" x ," 240V operation 3.6 RPM 25p each. P. & 
P. 5p. 

5 MOVING COIL METERS various £2 P. & P. 
37p. 

LIGHT EMITTING DIODES (Red) from Hewlett - 
Packard. Brand New 38p ea. Holder Ip ea, In- 
formation 5p. 

PHOTOCELL equ OCP71 -13p ea. 

MULLARD OCP70 -10p ea. 

PHOTO -RESIST type Clare 703. Two for 509. 

DELIVERED TO YOUR DOOR. 1 cwt 
of Electronic Scrap chassis, boards, etc. 
No Rubbish. FOR ONLY £3.50. 

MANUALS and CIRCUIT DIAGRAMS. 
S.A.E. with your requirements. 
13A; CD513; CD523S.2; CD711s.2; CT316 (D300 
CD5181; C1436; CT52/84; Cossor 1035 Mk 1, 2 & 3 
1049 Mk 1, 2, 3 & 4; 1039M; 339; Telequipment S31 
D31; S32; D33; S43; D43; S51; S52; D52; D53 
CT38; TF144G; TF801A; BC221M; LM14; 770U 
770R; Creed Teleprinters 6S /5 & 6S /6; Pye 
Reporters etc. and MANY, MANY OTHERS 
AVAILABLE. 

PLEASE ADD 10% V.A.T. 
OPEN 9 a.m. to 6.30 p.m. ANY DAY 

CHLTMEAEll LTD 
7/9 ARTHUR ROAD, READING, BERKS. 
(rear Tech. College) Tel Reading 582605 /65916 
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WILMSLOW 
AUDIO 

THE Firm for speakers ! 
SPEAKERS 
EMI 13 x 8, 3, 8 or IS ohm E2.03 
EMI 13 x 8,150 d/c 3, 8 or 15 ohm 5225 
EMI 13 x 8,450 t /tw 3, 8 or 15 ohm £3.60 
EMI 13 x 8 type 350 8 ohm £825 
EMI 6f" 93850 4 or 8 ohm £280 
EMI 8 x 5, d /Cone Roll /s 8 ohm ¿250 
Baker Group 25 3, 8 or 15 ohm £6.60 
Baker Group 35 3, 8 or 15 ohm , £7.50 
Baker De Luxe 12" d /cone £9.62 
Baker Major 12" £7.50 - 
Kef T27 £4.67 
Kef TI5 f5.50 
Kef B110 £6.16 
Kef 8200 £7.42 
Kef 8139 510-72 
Kef DN8 £192 
Kef D N9 £1.37 
KefDNI2 E4I2 
Kef DN 13 £275 
Fane Pop 100 watt 8/15 ohm £2145 
Fane Pop 60 watt 8/15 ohm £12.26 
Fane Pop 50 watt 8/15 ohm £1017 
Fane Pop 25/2 25 watt 8/15 ohm £594 
Fane Pop 15 watt 8/15 ohm £4.40 
Fane Crescendo 15" 8 or 15 ohm £27.50 
Fane Crescendo I2A 100w 8 or ISohm 524.20 
Fane Crescendo 12B 75w bass 8 or 15 £24.20 
Fane 807T 8" d/c roll/s 8 or 15 ohm £3.16 
Fane 808T 8" d /cone 8 or 15 ohm £264 
Goodmans Axent 100 tweeter £6.60 
Goodmans 8P 8 or 15 ohm £3.80 
Goodman: IOP 8 or 15 ohm £4.49 
Goodmans 12P 8 or 15 ohm E11.55 
Goodmans I5P 8 or 15 ohm £17.05 
Goodmans I8P 8 or 15 ohm £29.70 
Goodmáns Twinaxiom 8 £6.79 
Goodmans Twinaxiom 10 £761 
Elac 9 x 5 5" 59RM 109 15 ohm. 

59RM 114 8 ohm 
Elac 64" d/c roll /s 8 ohm 
Else 6f" d /cone 8 ohm 
Elac 4" tweeter TW4 
Wharfedale Bronze 8 RS /DD 
Wharfedale Super 8 RS /DD 
Wharfedale Super 10 RS /DD 
Coral 6f" d /cone roll's 8 ohm 
Siran 61" 3 or 8 ohm 
Richard Allan 12" 4/c 3 or 15 ohm 
10 "x6 "3,8or15ohm 
B "x5 "3or8ohm 
7 "x4 "3or8ohm 
21" 64 ohm or 70 mm 80 ohm 
Adastra Hiten 10" lOw 8 or 15 ohm 
Eagle DT33 dome tw. 
Eagle HTI5 tweeter 
Eagle CT5 tweeter 
Eagle CTIO tweeter 
Eagle MHTIO tweeter 
Eagle FR4 
Eagle xover CN23, 28, 216 £110 
Sp. matching transformer 3 -15 ohm LI I0 
Celestion MFI000 25w horn 8 or 15 ohm 

£10.45 
Celestion P58 (for Unilex) 5216 
Celestion GI2M 8 or 15 ohm 512.00 
Celestion G I2H 8 or 15 ohm £15.00 
Celestion GISC 8 or 15 ohm £24.00 
Celestion G18C 8 or IS ohm £33.00 
Car Stereo speakers -ask for leaflet. 

E2.53 
£3.22 
E259 
£1.21 
£3.11 
55.50 
59.80 
£2.42 
51.44 
£2.20 
51.92 
51.38 
51.38 
E0-65 
£2.80 
55.45 
£3.66 
51.25 
£2.54 
43.74 
54.45 

SPEAKER KITS 
Wharfedale Unit 3 £8.25 
Wharfedale Unit 4 £1450 
Wharfedale Unit 5 21.00 
Richard Allan Twinkit £733 
Richard Allan Triple 8 £10.76 
Richard Allan Triple Assem. £16.20 
Richard Allan Super Triple £1936 
Goodmans DIN 20 £8.58 
Fane Mode One £9.00 
Kefkit 2 52575 
Kefkit 3 £35.50 
Peerless 2 -8 5550 
Peerless 3 -I5 £10.45 
Peerless 3 -25 £16.00 
Peerless 10 -2 £8.47 
Peerless 20 -2 £10.41 
Stephenspeaker kits and cabinets -send for 
free booklet "Choosing a Speaker ". 
Prices include VAT. 
Carriage and insurance 50p per kit. 

RADIOS/CASSETTES/AMPS. 
Grundig Mariner TR865 522.00 
Grundig Party Boy 210 £20.00 

£2700 
52700 
£38.75 
£34.25 
£27.00 
£22.75 
EI6.7S 

£121.00 
£27.00 
537.75 
587.00 
£58.00 
£30.50 
533.00 
541.00 
549.50 
520.00 
£36.50 
£18.70 
£2125 
516.00 
El 8.00 
£22.82 
529.32 
54400 
£4000 
£56.50 

Grundig Elite Boy 500 
Grundig Melody Boy 500 
Grundig Melody Boy 1000 
Grundig Yacht Boy 210 
Grundig RF430 mains 
Grundig RF3I0 mains 
Grundig Top Boy 
Grundig Satellit 1000 
Grundig C402 cassette 
Tandberg TP4I 
Nordmende 7000 
BASF 9301 radio /cassette 
Bush RTP100 radio /cassette 
Trio KA2000A 
Trio KA2002 
Hitachi TRQ232S stereo cassette 
Hitachi TRQ257 cassette 
Hitachi KCTI210L radio /cassette 
Hitachi KH986 
ITT /KB Golf Preset 
ITT /KB Weekend Auto 
ITT /KB Europa 
ITT /KB SL53 cassette 
ITT /KB Studio 60M cassette 
ITT /KB Studio 73 stereo cassette 
Koyo KTR1664 8 waveband 
Koyo KRT 1770 II waveband 
Prices include VAT. 
Carriage and insurance 50p. FREE with each 
radio -"World Radio Stations Book" (160pp) 

PA /DISCO AMPLIFIERS 
Carriage and insurance £1.00 
Baker 100 Watt 
Linear 30/40 
Linear 40/60 
Linear 80/100 

140.00 
£25.00 
E3000 
E5500 

FREE with speaker orders over £7 
"Hi -Fi Loudspeaker Enclosures" book. All units guaranteed new and 
perfect. Prompt despatch. 
Carriage and insurance 25p per speaker (tweeters and crossovers I5p) 

ALL PRICES QUOTED INCLUDE V.A.T. 

WILMSLOW AUDIO Dept. P.W. 
Loudspeakers: Swan Works, Bank Square, Wilmslow, Cheshire 
SK9 IHF. Radios etc: 10 Swan St., Wilmslow, Cheshire SK9 IHF. 
Telephone Wilmslow 29599 
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Fully guaranteed 
Individually packed 

VALVES 
B12H £1.76 
CY31 40p 
DAF96 405 
DF96 405 
DK96 51p 
DL92 825 
DL94 45p 
DL96 40p 
DM70 40p 
DY86 29p 
DY87 285 
DY802 805 
E88CC/01 

81.08 
E180CC 87p 
E181CC 909 
E182CC ' 

£1.08 
EA50 189 
EABC60 27p 
EAF42 48p 
EB91 20p 
EBC33 45p 
EBC41 505 
ECC81 81p 
EBF80 369 
EBF83 40p 
BBF89 275 
ECC81 27p 
ECC82 25p 
ECC83 255 
ECC84 275 
ECC85 365 
BCC86 805 
ECC88 39p 
ECC189 48p 
EOF80 1315 

ECF82 819 
ECF83 679 
ECF801 58p 
ECH81 255 
ECH83 405 

ECH84 40p 0A2 S8p 
ECL80 405 OB2 35p 
ECL82 315 PABC80 355 
ECL83 63p PC97 41p 
ECL86 865 PC900 42p 
EF36 509 PCC84 86p 
EFS7A 855 PC089 45p 
EF40 62p PCC189 49p 
EF41 855 PCE800 75p 
EF80 255 PCF80 25p 
EF83 605 PCF82 279 
EF85 815 PCF84 545 
EPOS 275 PCF86 505 
EF89 255 PCF200 605 
EF91 2.75 PCF201 005 
EF92 815 PCF801 44p 
EF95 Slp PCF802 45p 
EF183 285 PCF805 80p 
EFI84 81p PCF806 655 
EFL200 87p PCF808 859 
EL84 59p PCH2O0 659 
EL41 65p PCL81 505 
EL84 21p PCL82 30p 
EL85 37p PCL83 605 
EL86 865 PCL84 Sop 
EL90 315 PCL85 40p 
EL95 365 PCL86 439 
EL500 765 PFL200 80p 
EL504 76p PL36 50p 
EM31 22p PL81 405 
EM80 865 PL82 85p 
EM84 S1p PL83 88p 
EM87 625 PL84 80p 
EY51 36p PL500 82p 
EYBR SBp PL504 825 
E781 405 PL508 70p 
EY88 40p PL509 11.05 
EZ41 45p PL802 88p 
EZ80 22p 8714 2250 
EZ81 24p PY33 55p 

PY80 85p 
PY81 80p 

2 23P KT66 £280 pyg3 SOp 
N78 11-60 P788 825 

V.A.T. 
Please add 10% to all 

orders 

GZ34 525 
GZ37 

015 
OÁ10 
0A70 
0171 
0A73 
0A74 
0A79 (6D15 

10p 
0A81 813 
OÁ91 7P 
0A200 7p 
01202 lOp 
OÁ210 25p 
0A211 Sop 
0022 505 
0025 409 
0026 25p 
0028 600 
0029 805 
0035 509 
0036 88p 
0038 429 
0044 175 
0045 125 
0070 12p 

TRANSISTORS, ZENER DIODES etc. 
205 0071 12p 
259 0072 20p 
10p 0073 305 
10p 0075 255 

7p 0076 259 
79 0081 205 

0081D 205 
0081DM 205 
OC82 255 
OC82DM 80p 
0083 255 
0083B 15p 
0084 25p 
00122 605 
00139 259 
00140 40p 
00170 255 
00171 805 
00172 875 
00200 405 
00201 755 
00206 95p 
N21B SOp 
IN25 1105 
I2743 105 
IN70 75 
1N677 12p 
IN702-7215899 

1N8231 2180 313154 955 130108 105 GET115 45p 
1134785 50p 313159 11 45 BC113 lOp GET116 50p 
IZMTS 855 6FR5 459 BC118 20p GE%66 £1 50 
IZMT10 885 12FR60 785 BCY72 15p NKT222 20p 
IZT5 87p 40954 2125 BF115 255 NKT304 509 
IZT10 Bßp 40595 £1 25 BF173 20p RA8310AF 
2G385 51p 40636 51.55 BFY51 205 385 
20403 51p 40668 21 25 BFY52 205 8D918 285 
213918 875 40669 2140 BS 455 0D928 31p 
2101304 225 AC126 255 B82 479 SIMS 825 
2E1306 25p 10127 25SIMS BSY29 ESp BD94 21P 
281307 25p AC128 20p 

2N2411 £1.50 AC1 17 

BU100 £180 5D988 485 
2132147 645 A0178 200 BYZ13 2bp V4051 40p 

25p BYZ16 685 Z2A51CF 78p 
2N2904A 265 ACY28 175 CR81/10 255 ZR11 385 
2N2989 £4.00 AD149 50p CR81/20 885 ZR21 485 
2N3053 EOp AD161 8bp CR81/30 405 ZR22 42p 
2133054 505 AD162 859 CR81/35 43p 
2N3055 849 AF118 50p CR81/40 485 
2133730 505 AF127 20p CR83/05 805 
2273731 22 75 AF139 80p $8D 
2134172 505 1F178 485 CR83/30 

CR83/20 
485 

82303 50p AF1O6 409 CR825/025 
3E100 82p ASY26 259 55p 
38R5 82p A13Y28 255 CR83/40 501, 
313128 87p 48767 48p CS2A 655 
38139 1175 BAW19 26p 07103 255 
3N140 97p BC107 10p GET103 285 

ZENER 
DIODES 
All preferred 

voltage 
OW 0.17 
1W 0.87 
i -OW 0.25 
7W 0.40 

PY800 S5p UAF42 50p 17Y85 85p 3Q4 555 RAMS SOp BBAB 259 
PY801 455 UBC41 48p VR105 /3035p 384 385 6AK5 Up 6BE6 25P 
QQVO3 -10 UBF80 355 VR150 /3035p 374 48p 8A118 805 6BG60 475 

R17 
£1-10 UBF89 345 Z800IT 2140 

45p UCC85 859 Z801U £1.40 5B/255M 
£275 

6ALSW 85p 6BQ7A 409 
113, 6E56 455 

R19 85p 0)0880 605 Z80317 01.10 28.10 6Á116 85p 6BR7 21.09p 
STV280/40 UCH42 805 Z900T 90p 5R4GY 655 6AN8 905 6BW6 80p 

£8.20 U01181 35p IL4 18p 5174G 805 61Q5 865 6BW7 Bop 
527280/80 UCL82 35p IRS 85p 5V4G 45p 6AQ6W 45p 6C4 255 

£8.20 UCL83 55p 184 805 5Y3GT 355 6106 Sop 606 20p 
TT21 1288 D F80 305 155 305 574G 355 6AT6 80p 60116 55p 
D25 70p ÚF89 $5p IT4 SOP 5Z3 705 6AU6 20p SOLE 505 

U27 459 
ÚL41 ß0p 

1 %36 50p 
5Z4 759 6Á1411T 50p 6EÁ8 609 

U191 85p ÚL64 S5p 2825 £7.150 SZ4GT ß2p 6AB5GT BOp 6813 809 
138111 705 UU5 85p 3A4 40p 61B7 255 6E7 35p 6F33 £1.35 
UABC80 80p 0741 455 3D6 15p 6AC7 455 6BK7 805 6116M 255 
MANY OTHERS IN STOCK include Cathode Ray Tubes and Special Vale,,. U.K.. 
Postage Up to £1 12p, £1- £217p, £2-£8 22p. Over 23 post free. C.O.D. 25p extra. 

METERS }F ull List of our very large 
stock of meters on request. 

29/41FT. AERIALS each consisting of ten 3ft., ¡in. 
dia. tubular screw -in sections. 11ft. (6- section) whip 
aerial with adaptor to fit the lin. rod, insulated base, 
stay plate and stay assemblies, pegs, reamer, hammer, 
etc. Absolutely brand new and complete ready to erect, 
in canvas bag. £7.50 new £4.50 slightly used. 
Carriage 50p. 

6J4WA OSp 
655 SSp 
6J5GT 805 
876 255 
627G 805 
6J7M 855 
SK6GT 555 
óK7 40p 
61170 17p 
6K8GT 405 
6E25 705 
SLOB 1.35 
88A7 409 
6SATOT 259 
680707 20P 
6807 40p 
6627 405 
ó8570T 289 
68117 455 
68L7GT 859 
00N7GT 85p 
68Q7 45p 
68Q7GT 82p 
6766 155 
6V6GT 855 
6 %4 88p 
6 %611 255 
6%6GT 85p 
676G 755 
ó.30L2 85p 
6Z4 

00 
774 60p 
9136 app 
11E2 £270 
12AT6 S5p 
12ÁT7 279 
12AÚ7 24p 
12AV6 409 
12A %7 25p 
121316 SOP 
1213E6 355 
126117 OSO 
1208 SOP 
12E1 £S-85 
12K5 95p 
12K7GT 459 
12K8GT 409 
12Q7GT 40p 

ALL valves 
guaranteed 

128117 405 
1487 70p 
19AQ5 40p 
1903 £5.75 
1906 25-75 
19114 2595 
20P4 £1.00 
25LIGT bop 
30015 705 
30017 859 
30018 755 
3085 80D 
30FL1 70p 
30FL12 85p 
30FL14 805 
30L15 805 
30L17 809 
30P12 759 
30P19 709 
30PL1 705 
30PL13 905 
30PL14 83P 
35LSGT 509 
35W4 805 
35Z4GT 555 
5005 455 
50CD6G £1.10 
50E15 55p 
75 50p 
76 555 
78 ó0p 
80 655 
723A/B 17-00 
803 1550 
805 212.00 
807 505 
813 2400 
832A 2&70 
866A £1.25 
931A £4.75 
954 85p 
955 855 
956 305 
957 SSp 
991 
2051 
5933 
6057 

405 
70p 

11.00 
55p 

6060 
6064 
6065 
6080 
6146 
8020 
9001 
9002 
9003 
9004 
0006 

505 
459 
855 

£1.55 
£1.75 
28.75 

155 
409 
455 
125 
125 

C.B. Tube, 
VCR97 

£400 
VCR517B 

£5 00 
VCR5170 

87.00 
88D £8.10 
88J £8.10 
88L .08.10 

Photo Tube,. 
CMG25 

£2.60 
931A £5.00 
60970 

816 -00 

Special Valve, 
CV2339 

£1800 
JP9/7D 

18600 
K301 £450 
ESOS 211.00 
K308 £14 50 
K337 £14.50 
KENSA 

1815 
WL417A 

£1.85 
35/92/E 

18500 
5022 12200 
714AY £8.00 
725A 12250 

Colomor (Electronics) Ltd. 
170 GOLDHAWK ROAD, LONDON W12. 

RETAIL: 743 4946 TRADE: 743 0800 
Open 9- 12.30, 1.30 -5.30 p.m. Thursday 9 -1 p.m. 

INDEX TO ADVERTISERS 

A. H. Supplies 
Adcola Products Ltd. 
Ambit International 
Amtron U.K. ... 

496 
Cover ii 

574 
484 

B.H. Component Factors ... .,. 492 
Baines, R. ... .,. 578 
Baker Loudspeakers Ltd. ... ... 502 
Bells Television Services ... 580 
Bentley Acoustic Corporation Ltd. ... 571 
Bernard, Gerald 
B.I.E.T. .. 528, 562, Cover iii 
Bi -Pak Semiconductors ... ... 572 -573 
Bi- Pre -Pak Ltd. ... ... ... 524 
British National Radio & Electronic 

School ... ... ... 515, 570 
Bull, J. (Electrical) Ltd.... ... ... 559 
Bywood Electronics ... ... ... 524 

C.T. Electronics ... 
Caranna, C. 
Chiltmead Ltd. .. 
Chromasonic Electronics 
Colomor Electronics Ltd. 

D.E.W. Ltd. .. ... 
Debar Electronic Products ... 
Denco (Clacton) Ltd. ... ... 
Discosound ... ... ... 
Douglas Electronic Industries Ltd. 

... 581 

... 580 
582 

488, 489 
.,. 583 

581 
502. 528 
... 580 
... 491 
... 581 

Electronic Mail Order Ltd. ... 
Electronic Design Associates ... ... 
Electrospares 
Electroval ue 
Elvins Electronic Musical Instruments 

581 
516 
570 
551 
570 

Felstead Electronics ... ... ... 498 
Francis, J. J. ... ... ... ... 516 

Galleon Trading ... 
Global Audio 
Greenweld Electronics . .. 

579 I Newmart Electronics 
496 
556 

HAC Shortwave Products ... ... 581 
Haverson Surplus Co. Ltd. ... ... 560 
Heath (Gloucester) Ltd. 493 
Henry's Radio Ltd. 499. 500, 501. Cover iv 
Home Radio (Components) Ltd. ... 523 

C.S. .. ... 
L.P. (Electronics) Ltd. ... 

mhofs .. ... ... ... 
mperial Trading... ... ... 
ntegrex Ltd. . 

nternet Radio (Products) Ltd. 

J. H. Associates Ltd. ... 
Jef Electronics .. ... 

Jermyn Industries ... 
Johnson & Johnson ... 

Johnson (Radio) ... 
Jones Sewing Machines ... 

Kensington Supplies 
Keytronics 
Kingston Polytechnic 

552, 578 
519 
484 
578 
568 
503 

Lasky's Radio Ltd. ... ... ... 
Lewis Radio .._ .._ ... 
Linear Products Ltd. . 

London Computer Operators Training 
Centre ... ... ... ... 

London Electronic College ... ... 
Louis -James Electronics ... ... 

Magtor Ltd. 
Maplin Electronic Supplies 
Marco Trading Ltd. ... 
Merlin Supply Co. ... 
Milward, G. F. . ... 
Minikits Electronics 
Morse... ... ... 
Multitore Solders Ltd.... 

556 
579 
490 
520 
579 
578 

578 
524 
578 

486 
520 
486 

484 
578 
579 

574 
560 
579 
486 
516 
579 
579 
492 

Padgetts Radio Store 
Partridge Electronics Ltd. 
Pembridge College ... 
Phonosonics ... _. 

574 

520 
490 
492 
486 

R.D_1. ... .. .. .. 579 
Radio Component Specialists ... 494, 495 
Radio Exchange Co. Ltd. 497 
Radio & T.V. Components (Acton) Ltd. 504, 505 
Radio Society of Great Britain ... 502 
Readers Radio ... ... ... ... 484 
Redhawk Sales ... ... ... 579 
Ringboard ... ... 571 
Riversdale Electronics Ltd. ... 552 
RSC (Hi -Fi Centres) Ltd. ... 482, 483 
R.S.T. Valve Mail Order Co. ... ... 563 

Saxon Entertainments Ltd. ... 555 
Semicon Index Ltd. ... 580 
Shopertunities Ltd. ... ... ... 487 
Sinclair Radionics Ltd. .. 538;539, 576, 577 
Smith, G. W. & Co. Ltd. 564, 565, 566, 567 
Sound Systems Suffolk ... 579 
Surplectronics ... ... ... 568 
Swanley Electronics ... ... ... 524 

Thacker, A. H. & Sons Ltd. 
Tuac Ltd. ... ... 
Trade Aids ... 

Trampus Electronix ... 
Trannies ... ... ... 

Vero Electronics... 

W. P. Component 
West London Direct Supplies 
Weyrad (Electronics) Ltd. 
Wilmslow Audio ... 

Xeroza Radio ... 

Yates Electronics .. 

York Electrics .. 

Z & I Aero Services Ltd. 

568 
528 
524 
579 
575 

581 

528 
524 
498 

556, 582 

. 580 

569 
498 

584 
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Head Office and Warehouse Z & I A E R O SERVICES LTD Retail Shop 
44A WESTBOURNE GROVE Please send all correspondence and Mail- Orders to Head Office 85 TOTTENHAM COURT ROAD 

LONDON W2 5SF When sending cash with order, please include 12 n 
LONDON WI 

Tel: 727 5641/2/3 
g P } P in f for postage and handling 

Tel: 580 8403 MINIMUM CHARGE 15np. No C.O.D. orders accepted 
Please note that the valves offered below are not necessarily of U.K. origin Open all day Saturday 

0A2 0.40 
0A3 0.48 
OB2 0.40 
OB3 0.70 
003 0.40 
OD3 0.40 
1B3GT 0.48 
1L4 0.28 
1R4 0.60 
1E6 0.45 
184 0.30 
185 0.80 
1T4 0.80 
1U4 0.60 
1115 0.75 
13,2 0.60 
1X23 0.80 
2D21 0.45 
3A4 0.50 
384 0.40 
3V4 0.70 
51140Y 0.80 
6Ú4G 0.50 
6 V40 0.50 
6Y3GT 0.45 
523 0.75 
5Z4G 0.45 
6/30L2 0.90 
6AB4 0.45 
6AB5 1.00 
OAF4A 0.85 
6AG6 0.25 
6A07 0.46 
6AH6 0.60 
0AJ8 0.30 
6A1(5 0.40 
6AK6 0.60 
6AL3 0.43 
6AL5 0.25 
6AM6 0.37 
6AQ6 0.45 
6AQ6 0.70 
OARS 0.88 
6ßR6 0.85 
5Á85 0.55 

6Á87G 0.85 
6AT6 0.45 
6A1J6 0.30 
6AV6 0.45 
6AW8A 0.65 
6ßA6 0.28 
6ßE6 0.35 
6ßF6 0.65 
6ßH6 0.75 
6ßJ6 0.55 
6BK7A 0.75 
6BN5 0.43 
6BN6 0.80 
61305 0.28 
613E7 1,00 
6BR8 0.80 
6897 1.35 
613W6 0.80 
6BW7 0.90 
6BX6 0.25 
6BZ6 0.45 
63327 0.70 
6C4 0.55 
6C5GT 0.55 
6086 0.40 
6CD6GA - 

1.40 
8CG7 0.65 
6CL6 0.65 
6CÚ6 0.80 
6CW4 1.00 
6CY5 0.50 
6CY7 0.75 
6D3 0.55 
6DC6 0.85 
6DK6 0.60 
6DQ6B 0.80 
6DS4 1.35 
SEAS 0.70 
6EH7 0.30 
6EJ7 0.35 
SEWS 0.70 
6F1 0.75 
6F5 0.75 
6F6G 0.50 

6F11 0.50 
6F13 0.50 
6F14 0.70 
6F15 0.85 
61,18 0.50 
6F23 0.90 
6F24 0.80 
6F25 1.00 
61,26 0.35 
61,28 0.70 
60K6 0.60 
674 0.60 
6J5GT 0.45 
6J6 0.30 
6J7 0.45 
6K417 0.80 
6K6GT 0.75 
6K7 0.45 
6K8G 0.45 
6K25 0.75 
6L6GT 0.55 
8L7 0.45 
6L18 0.50 
6LD20 0.50 
6N7GT 0.55 
6Q7 0.50 
6SA7 0.45 
6SG7 0.45 
66117 0.50 
6SL7GT0.48 
68767GT0.48 
68Q7 0.50 
68E7 0.50 
6T8 0.38 
6U4GT 0.75 
61I8A 0.48 
8V6GT 0.50 
6X4 0.40 
6X5GT 0.45 
6X8 0.70 
6Y6G 0.80 
7Y4 0.75 
9BW6 0.75 
1002 0.80 

10D1 0.65 
10D2 0.55 
IOFS 0.75 
10F9 0.85 
101,18 0.60 
10L1 0.60 
lOLDll 0.70 
10713 0.75 
12ÁB5 0.70 
12ÁC6 0.70 
12AE6 0.65 
12AL5 0.55 
12AQ5 0.50 
12AT6 0.40 
12AT7 0.40 
I2AU6 0.45 
12AU7 0.33 
12AV6 0.50 
12AV7 0.70 
12AX7 0.33 
12AY7 0.75 
12B4A 0.70 
12BA6 0.45 
1213E6 0.50 
12ßH7 0.50 
12BY7 0.85 
12E1 3.00 
12K5 1.00 
12K7GT0.50 
1207070.45 
12SR7 0.50 
20D1 0.60 
20L1 1.10 
20P1 0.50 
20P4 1.10 
2075 1.20 
25C5 0.70 
25L6GT0.80 
25Z4G 0.40 
25Z6GT0.75 
30A5 0.60 
30AE3 0.40 
3001 0.30 
30015 1.00 

Flr$t Quality 

ELECTRONIC 
30017 1.00 
30018 0.90 
30F5 1.00 
3OFL1 0.50 
30FL121.10 
30FL13 0.50 
30FL14 0.90 
30L1 0.40 
30L15 0.05 
30L17 0.95 
30P12 1.00 
30719 0.95 
307L1 0.95 
30PL13 1.10 
30PL14 1.10 
35A3 0.65 
35A5 0.75 
35B5 0.65 
3505 0.80 
35D5 0.75 
35L6GT0.75 
35W4 0.50 
35Z3 0.75 
3524G 0.40 
35Z5GT 0.75 
50A5 1.00 
50B5 0.85 
SOCS 0.60 

60L6GT060 
95A2 0.80 

y Fully 

al /,J] J 
C LL((// 

90AG 2.40 
90AV 2.00 
9001 0.75 
90CV 2.40 
807 0.50 
811A 1.60 
913 4.50 
866A 1.00 
5642 0.80 
6080 1.75 
6146 2.00 
6146B 3.00 
6360 1.25 
6939 3.00 
7199 1.00 
7586 2.50 
7895 1.50 
A2293 2.50 
AZ1 0.80 
AZ31 0.55 
CBL1 0.90 
CBL31 1.20 
CY1 0.60 
CY31 0.50 
DAF90 0.50 
DF96 0.50 
D1192 0.70 
DK96 0.60 
DL96 0.70 
DM70 0.60 

Guaranteed 

,(. 
, 

BRAND 

VALVES 
DM160 0.70 
DY51 0.55 
DY86 0.35 
DY87 0.36 
DY802 0.87 
ESOF 1.40 
E88CC 0.76 
E18OF 1.00 
E810F B90 
EABC800.38 
EAF42 0.80 
EBC33 0.80 
EBC41 0.85 
EBC81 0.33 
EBF80 0.40 
EBF83 0.40 
EBF89 0.32 
EBL31 1.50 
EC53 0.50 
EC80 2.85 
EC86 0.60 
EC88 0.60 
EC90 0.35 
EC92 0.45 
EC93 0.65 
ECC40 0.70 
ECC81 0.40 
ECC82 0.38 
ECC83 0.88 
E0084 0.30 

ECC88 0.40 
ECC89 0.50 
ECC91 0.30 
ECC1890.65 
ECC807 1.00 
ECF80 0.35 
ECF82 0.35 
ECF8041.65 
ECH42 0.75 
ECH81 0.30 
ECH83 0.45 
ECH84 0.45 
ECL80 0.65 
ECL81 0.55 
ECL82 0.35 
ECL83 0.70 
ECL84 0.55 
ECL85 0.55 
ECL86 0.40 
ECLL800 

3.20 
EF37A 1.00 
EF40 0.55 
EF41 0.65 
EF42 0.70 
EF80 0.25 
EF85 0.35 
EF86 0.30 
EF89 0.28 
EF91 0.37 

EF92 0.50 
EF95 0.40 
EF97 0.85 
EF98 0.76 
EF183 0.30 
EF184 0.35 
EF804 1.25 
EK90 0.35 
EL34 0.50 
EL36 0.50 
EL41 0.75 
EL81 0.55 
EL83 0.50 
EL84 0.28 
EL85 0.43 
EL86 0.40 
EL90 0.45 
EL360 1.25 
EL822 1.60 
ELL80 0.85 
EM71 0.80 
EM80 0.45 
EM83 0.50 
EM84 0.35 
EM85 1.00 
E3187 0.70 
EN91 0.40 
EY5I 0.40 
EY81 0.40 
EY83 0.55 
EY86 0.40 
EY87 0.43 
EY88 0.43 
EZ40 0.50 
EZ41 0.76 
EZ80 0.28 
EZ81 0.29 
GT1C 4.00 
GY501 0.70 
GZ30 0.45 
0Z31 0.50 
GZ32 0.50 
GZ34 0.65 
HÁß0800.80 

11K90 0.50 
KT66 2.50 
KT77 1.00 
KTSS 2.90 
N78 110 
PABC800.40 
PC88, 0.60 
P088 0.60 
PC92 0.60 
PC97 0.50 
PC900 0.48 
PCC84 0.40 
PCC85 0.40 
PCC88 0.65 
PC089 0.50 
PCC189 0.80 
PCC805 0.95 
PCC806 0.95 
PCF80 0.80 
PCF82 0.35 
PCF84 0.80 
PCF86 0.60 
PCF87 1.00 
PCF801 0.50 
PCF802 0.50 
PCF805 0.90 
PCF806 0.75 
PCF808 0.90 
PCH2000.70 
PCL81 0.50 
PCL82 0.15 
PCL83 0.65 
PCL84 0.45 
pCL86 0.45 
PCL88 1.10 
pCL2000.76 
PCL8001.10 
PCL801 0.95 
PCL805 0.50 
PD500 1.30 
PF86 0.70 
P7818 1.00 
PFL200 0.65 

PL33 0.40 
PL36 0.55 
PL81 0.60 
PL82 0.45 
PL83 0.45 
PL84 0.40 
PL302 0.95 
PL504 0.75 
PL508 0.90 
PL509 1.10 
PL801 1.00 
PL802 0'95 
P7184 0.65 
PY31 0.40 
PY33 0.83 
PY80 0.40 
PY81 0.30 
PY82 0.35 
PY83 0.30 
PY88 0.40 
PY500 1.00 
PY800 0.47 
PY801 0.50 
PZ30 0.88 
QQV02 -6 

8.00 
QQV03 -10 

1.25 
TT21 4.20 
TT22 4.40 
U18/20 0.76 
U25 0.85 
U26 0.95 
U31 0.70 
U52 0.50 
U70 0.40 
U78 0.45 
U191 0.75 
U201 0.50 
U281 0.65 
U282 0.55 
(7301 0.55 
U403 0.70 

0404 0.70 
U801 0.80 
UABC80 

0.40 
UAF41 0.70 
UAF42 0.60 
UB41 0.75 
UBC41 0.66 
UBC81 0.46 
UBF80 0.40 
UBF89 0.40 
UBL1 0.70 
UBL21 0.70 
11092 0.45 
UC085 0.45 
1701,80 0.70 
UCH21 0.60 
UCH42 0.75 
UCH81 0.40 
UCL81 0.80 
UCL82 0.55 
UCL83 0.65 
UF9 0.65 
UFll 0.60 
UF41 0.66 
ÚF42 0.65 
UF4S 0.66 
UF80 6.35 
UF85 0.40 
UF89 6.40 
UL41 005 
UL84 0.43 
ÚM84 0.80 
UYIN 0.60 
UY41 048 
ÚY82 0.60 
UY85 0.40 
W729 0.75 
XC12 0.60 
2759 4.00 
25048 4.50 
Z5058 6.00 
2803Ú 1.35 

TRANSISTORS 
276696 0.16 
276697 0.15 
276698 0.80 
276706 0.70 
276706 0.10 
317708 0.15 
2N753 0.25 
2/0929 0.20 
21,030 0.20 
5N987 0.45 
21,1131 0.25 
2N1132 0.26 
2N1184 1.56 
2171302 0.17 
2713303 0.15 
2N1804 0.20 
2E1305 0.20 
2N1000 0.27 
1N1107 0.26 
2N1300 0.35 
2N1105 0.30 
2N1618 0.17 
2147711 0.20 
2761756 0.76 
2N2147 0.76 
2X1160 1.00 
2162217 0.26 
2N2218 0.20 
2N2369A 0.15 
2712477 0.66 
2N2648 0.40 
2762906 0.82 
2762923 0.12 
2772924 0.18 
2N2926 0.10 
2713053 0.20 
21,8054 0.50 
2763055 0.60 
2N3133 0.25 
2753134 0.25 
2103391 0.17 
2263392 0.17 
2N3393 0.15 
2713394 0.15 
2N3395 0.20 
2713402 0.15 
2763403 0.15 
2763404 0.32 
2763414 0.20 
2N3415 0.15 
2N3417 0.25 
21,3646 0.30 
2N3702 0.10 
2N3703 0.10 
2N3704 012 
2N3705 0.10 
2N3706 0.10 
2763707 0.12 
25,3709 0.10 
2763710 0.10 
2 /63711 0.10 
2N3819 0.25 
2N3906 0.25 

28746. 0.25 
AC113 0.15 
AC125 0.80 
ÁC126 0.20 
AC127 0.17 
AC128 0.15 
AC132 0.25 
AC153 0.30 
AC154 0.16 
AC157 0.17 
AC176 0.25 
AC187 0.20 
ACI88 0.20 
ACY17 0.35 
ACY18 0.50 
ACY19 0.25 
ACY20 0.20 
ACY21 0.20 
ACY22 0.10 
AD139 0.40 
AD149 0.40 
AD161 0.36 
ÁD162 0.86 
ADZ31 1.25 
ADZ12 1.25 
AF114 0.17 
AF216 0.17 
AF116 0.17 
AF117 0.17 
AF116 0.25 
AF180 0.50 
ÁF181 0.50 
AF186 0.40 
AFZ12 1.00 
A0Y26 0.25 
ASY27 0.80 
A8Y28 0.25 
ASY29 0.30 
A0Y54 0.25 
ASZ15 0.80 
ASZ16 0.80 
00217 0.80 
ASZ18 0.80 
BC107 0.10 
BC108 0.10 
BC109 0.10 
BC113 0.15 
BC118 0.20 
BC134 0.20 
BC147 0.10 
BC149 0.11 
ßC152 0.19 
BC100 0.11 
BC175 0.20 
ßC186 0.25 
BCY30 0.25 
BCY31 0.45 
BCY33 0.85 
BCY34 0.35 
BCY72 0.15 

ßD121 0.65 
BD123 0.80 
ßD124 0.60 
BD131 0.40 
BD132 0.50 
ßF115 0.20 
ßF167 0.25 
13F173 0.28 
131,179 0.80 
BF180 0.85 
131381 0.35 
BF185 0.20 
8F194 0.10 
BF395 0.10 
8F196 0.11. 

19 BF7 0.1E` 
BF200 0.18 
BFW87 0.26 
BFW88 0.20 
BFW89 0.20 
BFW91 0.20 
BFX88 0.20 
BFY17 0.40 
BFY19 0.25 
BFY50 0.20 
BFYSI 0.20 
BFY62 0.20 
B8Y26 0.17 
B8Y27 0.20 
B0Y28 0.17 
B0Y65 0.20 
138Y95A 0.15 
0C16 1.00 
0022 0.60 
0023 0.80 
0024 0.60 
0025 0.36 
0C26 0.25 
OC29 0.00 
0035 0.60 
0036 0.86 
0C42 0.30 
0C44 0.15 
0045 0.12 
0070 0.10 
0071 0.12 
0072 0.12 
OC73 0.80 
0075 0.15 
OC76 0.15 
0078 0.26 
0078D 0.20 
0081 0.20 
0081D 0.20 
0083 0.20 
0C139 O.ao 
00.41 0.60 
OC170 0.25 
0C171 0.30 
0C200 0.20 
00201 0.60 
OC202 0.85 
OC203 0.40 
0C204 0.40 

NEW MULTI METER from U.S.S.R. 
TYPE U4323 

With taut suspension movement 
Sensitivity: 20,000 S2 /V. 

: - -.: 
_,._.. _ -- - 

+- 

Iea. 
£ ' -a ; 

^- ` "``" ' 

e. 4 "'17' ' ̂.,. 
a « ° ° *-1,V y. . '' 

- ' . ' - : ' --° 
7 D.C. Voltage ranges 0.5 -100V 
6 A.C. Voltage ranges 2.6 -1000V 
5 D.C. Current ranges 0.05 -500mA 
4 Resistance ranges lk I2 -1M I) 
Built -in oscillator providing AF output of IkHz and 
I.F. output of 465kHz with an amplitude of 1 volt 
minimum. 
Dimensions: 140 x 87 x 40 mm. Weight 0.5kg. 
PRICE complete with leads and plastic storage case £700. 

11.5 AMP THYRISTORS BTX47 -1200R 
Max. average forward current 11.5Á 
Max. r.m.s. forward current 25A 
Peak reverse voltage 1200V 
Continuous reverse voltage 800V 
PRICE: £2.50. 

Series BZX011 -waft ZENER Diodes 
Available in 7.6- 82.11.15.16 -24. 27.30.33.36.82.68 
volts. £0.20 each. 

DIODES 
OAS 0.25 
0A6 0.12 
0A7 016 
°A30 020 
0A47 0.08 
0A70 0.07 
0A79 0'07 

OA.. 0.07 
0A85 0.07 
0A86 0.16 
ÒA90 0.07 
oA91 0.07 
0A95 007 
0.4200 007 

MINIATURE HALF WAVE 
SILICON RECTIFIERS 

IA8029 (Avalanche) 1000 P.I.V. 1.5A 0.30 
IN540 400 P.I.V. 750mA 030 
IN645 225 P.I.V. 400mA 0.16 
IN649 600 P.I.V. PV 750mA 0$5 
2763193 200 P.I.V. 750mÁ 0.15 
IN3194 400 P.I.V. 750mA 0.17 
IN4002 100 P.I.V. IA 0.07 
íN4004 400 P.I.V. SA 0.OS 
íN4006 800 P.I.V. lA O 12 
IN5399 1000 P.I.V. 1.5A 0.26 
IN0408 1000 P.I.V. 3A 0.50 
BY100 700 P.I.V. 450mA 0.15 
BY101 450 P.I.V. IIA 015 
BY105 800 P.I.V. 11A 0.15 
ßY125 200 P.I.V. 425mA 0.10 
ßY120 650 P.I.V. lA 0.10 
BY127 1250 P.I.V. lA Od2 
DD000 50 P.I.V. 600mA 0.15 
DD058 400 P.I.V. 500mA 015 
DD058 800 P.I.V. 500mA 0.36 

SYNCHROSCOPE 

3 -in 
bright 
(narrow 
Bandwidth 
at 1 
Free - 
crystal 
20.100 
Amptitude 
Input 
Power 
PRICE 

S_- -. 
b 

f 
61 

ii ca 4 
0 '4 

It 0 
A ---< _ :_, 

tube flty 
in 

with 
display in full 

band) to 30mV 
10 10 -30 

-2dth 100 -cje -300 
running time base 

calibrator providing 
p sec. 

calibrator 
attenuator 1 -10 
supplies 127/230v 

£39.00. Packing 

TYPE C1 -5 

Made in USSR 
- 

¡ 

1 

- 

telescopic viewing hood, giving 
daylight. Sensitivity 10mV /mm 

/mm (wide band). 
1000. 00ggBene sweep stroke. 

- mc/s. Tr pane per pre -se. 
20 e/s to 200ke /e with built-in 

timing marks at -05- .2 -1.5- 

directly calibrated in volts. 
-100. 

AC. 
and carriage £1.50. 

VALUE ADDED TAX 
THE ABOVE PRICES DO NOT INCLUDE V.A.T. WHEN 
REMITTING CASH WITH ORDERS PLEASE ADD 
10% OF THE VALUE OF GOODS INCLUDING POSTAGE 
AND HANDLING. AS SOME OF THE ITEMS STILL 
CONTAIN THE PROPORTION OF PURCHASE TAX, 
RESPECTIVE AMOUNT WILL BE REFUNDED. 
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Which of these 165 career 
opportunities could earn you £10... 

£15...even £30 extra a week? 
In a job you 
really enjoy How to qualify in your 

spare time fora better job 
Make yourself worth more and you'll earn more. It's as r 

simple as that. There are always plenty of people to do the 
routine work - but, right now, key jobs are going begging for 
lack of suitably qualified men to fill them. The basic qualification 1 is technical know -how. When you've got that, you're in demand 
- out in front. 

Are you ambitious - willing to set aside about 6o minutes a 
day for home study ? If you are, B.I.E.T. can give you the technical 
knowledge you need - change your entire future prospects. 

It's easier than you think... I 
Make . no mistake about it - you could do it. Most people 

have unused ability. A low -cost B.I.E.T. course helps you 
discover this hidden ability - makes learning enjoyable and so 
much easier than it used to be. The B.I.E.T. simplified study 
system gets results fast. 

We've successfully trained thousands of men at home - 
equipped them for higher pay and better, more satisfying jobs, 
steered them safely through City and Guilds examinations 
- enabled many of them to put letters after their name. 

With the help of B.I.E.T., you too could soon be on your 
way to better things. 

OTHERS HAVE DONE IT - SO CAN YOU 
Many of the successful B.I.E.T. students who get a recognised 

qualification never thought they had the brains to do it. But you don't 
need outstanding brain -power or talent - not even any special education. 
With enthusiasm, a little determination and a B.I.E.T. home training, 
ordinary, average ability will see you through. We've proved it over and 
over - thousands of times, in fact! 

BEST VALUE FOR MONEY HE EVER OBTAINED. 
"Yesterday I received 'a letter from the Institution informing that 

my application for Associate Membership had been approved. I can 
honestly say that this has been the best value for money I have ever 
obtained - a view echoed by two colleagues who recently commenced 
the course" - Student D.I.B.,Yorks. 

HE GOT OUT OF A BAD JOB 
INTO ONE HE LOVED. 

"Completing your course, meant going 
from a job I detested to a job that I love, with 
unlimited prospects" - Student J.A.O., 
Dublin. 

HE MADE FOUR TIMES 
AS MUCH MONEY. 

"My training with B.I.E.T. quickly 
changed my earning capacity and in the next 
few years, my earnings increased fourfold" 
Student C.C.P., Bucks. 

ACT NOW - DISCOVER FOR YOURSELF 
It costs no more than a stamp to find out how 
we can help you. Tick the subject that interests 
you. Then post the coupon (or write). We'll 
send you an interesting 76 -page book that will 
open up for you a whole new world of 
opportunity - and it's FREE. 
B.I.E.T. Aldermaston Court, Reading RG7 4PF. 

FREE 
76 -PAGE BOOK 
Can put you on the 
road to success through 
a B.I.E.T. Home Study 
Course, It's yours for 
the asking, without 
obligation. Post coupon 
for your FREE COPY 
TODAY! 

Choose from this list 
MECHANICAL DRAUGHTSMANSHIP 
A.M.S.E. (Mech.) A.M.I.E.D. 
C & G Agric. Design of Elec. 

Mechanics Machines 
Diesel Eng. Die & Press Tool 
Eng. Inspection Design 
Eng. Metallurgy Electrical 
Inst. Eng. & Tech. Draughtsman- 
Inst. Motor Ind. ship 
Mainten. Eng. Gen. Draughts- 
Mechanical Eng. manship 
Sheet Metal Work Jig &Tool Des. D Welding Techn. Drawing 
ELECTRICAL & RADIO & TELE- 

COMMUNICATIONS GENERAL 
Colour TV Council of Eng: 
C & G Radio/TV/ Inst. 

Electronics. El Farm Science 
D C & G Telecomm. General Educat. 

Tech. Gen. Plastics 

D Prac Radio Elec. Pract. Maths 
(with kit) Pratt. Slide Rule 

Radio Amateurs Pure & Applied 
Maths 
Refrigeration 
Rubber Tech. 
Sales Engineers 

MANAGEMENT & Trans. Course Tech. Report 
PRODUCTION TV Main. & Serv. Writing 
Auto. Control Timber Trade 
ComputerProg. AUTO & AERO University Ent. 
Electronic Data Aero Eng.. 

Processing A.M.I.M.I. 
Estimating A.E.C. Cert. 
Foremanship Auto Engineer. 

PLUS 58 Inst. Cost & Man Auto Repair 
Accountants C & G Auto. Eng. 

Inst. Marketing Garage fof & O 'llr 
Management Management A 
Metrication MAA/IMI Dipl. 

LEVEL Motor Trade Man. Motor Vehicle 
Numeric Mechanics 
Numerical Cont. 
Operational CONSTRUCTIONAL 

Research A.M.S.E. (Civil) 
Personnel Man. Architecture 

SUBJECTS Planning Eng. El Building . 
Production Eng, Building Drawing 
Quality Control Build. Foreman tick here j 
Salesmanship C & G Agric. 
Storekeeping Mechanics Coaching for many 
Work Study Carpentry & Join. major exams, including 
Works Civil & Municipal 

Management Engineering 

ELECTRONIC 
A.M.S.E. (Else.). 
C &GAgric 

Mechanics 
C & G Elec. Eng. 
C & G Elec. Inst. 
C & G Elec. Tech. 
Computer Elect. 
Elec. Maths 
Elec. Science 
Elec Exam. Eng. 
Electrical Eng. Radio Servicing 

& Repairs Install & Wiring Radio & TV Eng. 

Constructional 
Engineering 

Construction 
Surveyors 
Institute 

Clerk of Works 
Geology 
Health Eng. 
Hydraulics 
Inst. of Builders 
Inst. Works & 

Highway Sup. 
Painting & Dec. 
Public Hygiene 
Road Engineer. 
Structural Eng. 
Surveying 

o 
o 
o 

D 

D 

D 
o 

D 

C & G and assistance 
in ONCIHNC. 

IT PAYS TO BE QUALIFIED! 
POST TODAY FOR A BETTER TOMORROW 

To B.LE.T., Dept. BPW09 CF 
Aldermaston Court, Reading RG7 4PF 
Please send full details and FREE 76 -Page Book, without obligatlon. 

BPW09 

Block Capitals Please 
ADDRESS .................... 

OTHER SUBJECTS....... .... AGE..... 
Accredited by C.A.C.C. 

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 

Published approximately on the 7th of each month by IPC Magazines Limited, Fleetway House, Farringdon Street, London, E.C.4. -Tel: 01.534 4444. Printed in England by Index Printers, 
Dunstable, Beds. Sole Agents for Australia and New Zealand- Gordon and Gotch (A)eia) Ltd.; South Africa - Central News Agency Ltd.; Rhodesia and Zambia- Kingston Ltd.: Eait 
Africa -Stationery and Office Supplies Ltd. Subscription rate (including postage); For one, year to any part of the world £2.62 

PRACTICAL WIRELESS is sold subject to the following conditions, namely, that it shall not, without the written consent 'o1 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 en the cover. and that it shall not be lent, resold or hired out or otherwise disposed of in a muti. 
lated condition or any unauthorised cover by Way of Trade, or affixed to as part of any publication or advertising, literary or pictorial matter whatsoever. 
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You pay less 

VAT with Henry's 

Low Prices 

DONT RELY ON YOUR MEMORY 
BUY NOW AT BARGAIN PRICES - 

Order your latest Henry's Catalogue Price 55p post paid 
complete with Discount Vouchers 

BUILD THE 

TEXAN 
Now built and used by 20 + 20 WATT IC 

thousands of satisfied aus- 
STEREO AMPLIFIER tourers. Features slim de- 

sign overall size in cabinet As featured by 
15é" x 2f" x 6 } ". 6 -IC's, Practical Wireless 

10 transistors, stabilisers _.. - 1972 
Gardners low field transform- 

er. Fibre Glass PC Panel, com- 
plete chassis work. Now available 

built and tested as well as in kit form. 
HIGH QUALITY & STABILITY ARE PRE- 
DOMINATE FEATURES - DEVELOPED BY 
TEXAS ENGINEERS FOR PERFORMANCE, 
RELIABILITY AND EASE OF CONSTRUCTION. 1 

FACILITIES. On /off switch indicator, headphones .: , 
socket, separate treble, bass, volume and balance - 
controls, scratch and rumble filters, mono /stereo switch, - 
input selector: Mag. P.U., Radio Tuner, Aux. Can be altered - 

for Mie., Tape, Tape -head, etc. Constructional details Ref. No. 21 
30p. Distributed by Henry's throughout UK. 
FREE -Teak cabinet with complete kit. Kit price £28.50 ( +VAT+50p carr/packing) or built 
and tested £35.00 ( +VAT -l. 50p carr /packing) as illustrated. 

EARN YOURSELF EASY 
MONEY, WITH 
PORTABLE DISCO 
EQUIPMENT 
DISCO MINI A complete portable 
disco, fitted mixer /preamp, 2 decks all 
facilities. £9850 
100 watt amplifier for above £3875 
SLIGO 100 watt mixer /amplifier with 
slider controls £69.00 
R5050 watt mixer /amplifier £4950 
DISCO AMP 100 watt mixer /amplifier 
chassis unit. E65.85 
DISCO MIXER /PREAMPLIFIERS 
(OP for up to 6 -100 watt amplifiers) 
SOLI (rotary controls) £49.50 
SOLD (slider controls) £5850 
DISCO. VOX (slider controls) the 
complete disco unit £6950 
DJ100 100 watt power amplifier for 
above £38.75 
DJ3OL 3 channel 3kw sound to light £2950 
DJ4OL as 30L plus built in microphone £38.75 
DIMANATIC I kW adjustable speed 
auto dimmer £2500 
SCENE STROBE £19.00. ROAD STROBE 
£25.00 
Disco anti- feedback microphone £11.95 
Colt 150 watt liquid wheel projector £250 
150 watt QI liquid wheel projector £50.00 
150 watt QI cassette wheel projector /50.00 
Spare Effects cassettes large range of 
patterns £8.00 
Mini spot bank fitted 3 lamps £11.00 
Auto Trilite (mini with flashers) £17.00 
Mixer /Mics /Speakers /Lighting UK's largest 
range 

FREE. stock list ref. No. 18 on request. 

All prices carr. paid (UK) (VAT EXTRA) 

Barclaycard /Access call, write or phone your 
order 01- 723 -6963 -easy terms for callers. 

TEXAN 
STEREO SYSTEM 

PLUS PRICE SAVINGS 

The Texan Stereo Systems include the 
high quality Texan Stereo amplifier 
assembled and ready to use. A pair of 
Type 200 20 watt Speaker- Tweeter 
systems size 21 "x 12" x 10" and a choice 
of Garrard players built into a plinth 
with cover with Goldring G800 
magnetic cartridge. System 25 uses 
Garrard SP25 Mk III and system 76 the 
Garrard AP76 de luxe turntable. All 
necessary leads are supplied. 

System 25 (list approx. 6109) 679.50 
System 76 (list approx. 6117) 689.50 
(plus 10% VAT and plus £1.45 carr/ 
packing) 

Barclaycard /Access, call, write or 
phone, your order 01 402 4736 
EASY TERMS FOR CALLERS 

KITS -TEST GEAR - 
AMPLIFIERS - 

SPEAKERS- DECKS- 
POWER SUPPLIES - 
TRANSISTORS -IC's 

See pages 499 -501 of this 
magazine 

BUILD THE NEW 
HENELEC 
STEREO FM TUNER 
A completely new high stability stereo FM tuner Features 
variable capacity diode tuning, stabiliser power supply, IC 
Decoder, high gain low noise. IF 
stages. LED indicators. 
Tuning meter, AFC, easy to 
construct and use. Mains 
operated. Slim modern de- 
sign cïth fibre glass PC, 
teak cabinet, etc. Available 
as a kit to build or ready built. 
Overall size 8" x 2á" x 61 ". 
Produced to give high perform- 
ance with a realistic price. (Parts 
list and constructional details Ref. 
No. 5 30p). Henry's are sole dis- 
tributors UK and Europe. 

VAT) PRICE f21.00 (-F VAT) 

or built and tested L24.95 (-1- VAT) 

LIVING SOUND LOW NOISE TOP QUALITY CASSETTES 
MADE BY EMI TO INTERNATIONAL STANDARDS 
ESPECIALLY FOR HENRY'S. ALL POST PAID LESS THAN 
f REC. PRICES 

3 for 6 for 10 for 25 for 
C 90 £1.33 £1.57 £4.20 £0.25 
C90 £1.33 f2-57 £420 £10.25 
C 120 El.62 £3.15 £5.00 £1225 
Quantity and trade enquiries, invited 
LEARN A LANGUAGE - complete with phrase 
book. German - Franch - Spanish - 
Italian £1.36 per course. E5 for any 4. 

LOW COST HI -FI SPEAKERS 
SPECIAL OFFERS 
EMI 13" x 8" -full range speakers 
(post20p each or 30p pair) 
*150TC -8 ohms Twin Cone 10 watt 
£2.20 each or £4.00 pair. 
*450 10 watt C/o Twin Tweeters 3, 8 or 
15 ohms £3.50 each or £6.90 pair. 
EW 15 watt 8 ohms C/a Tweeter £4.30 
each or £7.90 pair. .. 

350 20 watt C/o Tweeters 8 or 15 ohms 
£7.50 each or E14.20 pair. 
* Polished wood cabinet £4.60 post 35p. 

8 ohms full range (post 20p) 
FR4 4" 5 watt 
FR65 6;" 10 watt 
FR8 8" 15 watt - 

FR23 9 x 6" 15 watt 
BASS & MID RANGE -8 ohms (post 20p) 
AAI2 5" 15 watt 
BI 10 51" 15 watt 
B200 8" 15 watt 
B139/2 13" x 8" 30 watt LF 
TWEETERS AND CROSSOVERS (post 20p) 
K2006 10 watt 8 or 15 ohms 
FHT6 15 watt 8 ohms 
K2011 30 watt 8 ohms 
T27 KEF 
Axcent 100 30 watt 8 ohms 
K4009 IkHz /SkHz C/o 
SN75 3kHz var. C/o 
SPEAKER KITS (carr. etc. 35p) 
20 -2 8" 30 watt 
20 -3 8" 40 watt 
LINTON 2 20 watt 
GLENDALE 3 30 watt 
DOVEDALE 3 50 watt 
KEF KK2 
KEF KK3 

£4.00 
£5.50 
£7.60 
E6.00 

£3.20 
£5.60 
£6.45 

£10.25 

11.90 
£3.20 
3.75 
£4.25 
£4.90 
£2.00 
£1.75 

£10-00 each 
£1500 each 
LIS-95 pair 
£2895 pair 
£42-00 pair 
£2040 each 
£3200 each 

BUILD YOURSELF A POCKET CALCULATOR 

A complete kit, packaged in a polystyrene con- 
tainer and taking about 3 hours to assemble - 
thats the Sinclair Cambridge pocket calculator 
from Henry's. Some of the many features include 
interface chip, thick -film resistor pack, printed 
circuit board, electronic components pack. 
Size 44" long x 2" wide x --i" deep. 
Free of charge with the kit for the more advanced 
technologist is a 32 -page booklet explaining hew 
to calculate Logs. Tangents. Sines etc. 
Price £2495 t VAT. Also available assembled 
ready to use. £2995- + VAT. 

10% VAT to be added to all orders. Prices and descriptions correct at time of press. E & 0E. 

Henry's LIMI ED 
EDGWARE ROAD, W2 
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404 -406 Electronic ComponentsandEquipment0l- 4028381 1 Open:- - 

354 -356 High Fidelity and Tape Equipment 014025854/4736 9am -6pm 
309 PA- Disco -Lighting High Power Sound 01- 7236963 / 6daysa week 
303 Special offers and bargains store Ali stores 
Ail mail to 303Edgware Road, London W2 1BW i 

open all day 
. - 

- Saturday 
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