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Write the Specification 
of your perfect iron 

anc comp re it with an Antex 

47, ciik ¡mg 

br(_9,,cm,,,reAx-'1°9 

MODE G 18 watt miniature iron, fitted 
,sith long -life iron -coated bit 3/32 Voltage 
240,220 nr 110. PRICE £2.26 (rec. retail) 
0 & P 1Up. ...J 

.1741 -r -it :--- 

MODEL SK.2 KIT 
Contains 15 watt miniature 
iron fitted with 3/16" bit, 2 
spare bits 5/32" and 3/3?" 
heat sink, solder, and 
"How to Solder" booklet. 
PRICE £3.25 (rec. retail) 
P & P 10p. 

II 

N 
(n%"X,.X`Xt}»kwünIra 

MODEL SK.1 KIT 
Contains 15 watt miniature iron 
fitted with 3/16" bit, 2 spare 
bits 5/32" and 3/32", heat 
sink, solder, stand and 
"How to Solder" 
book let. 

PRICE £3.48 (rec. retail) 
P& P 12,. 

Please send the following: 

Please ser i the 
ANT t ,r.rion ue 

MODEL X25 Soldering Iron 220-240 
or 100-120 Volts. The leakage current 

of the NEW X25 is only a few micro - 
amps and cannot harm the most 

delicate equipment even when soldered 
live". Tested at 1500v. A.C. This 25 

watt iron with its truly remarkable 
heat -capacity will easily "out-sr,lder" 
any conventionally made 40 and 60 
watt soldering irons, due to its 
unique construction advantages. 
Fitted long -life iron coated bit 1/8". 
2 other bits available 3/32" and 3/16". 
Totally enclosed element,ceramic and 
steel shaft. Bits do not and 
can easily be removed. PRICE £2.05 
(ree, retail) P & P 10p.Suitable for 
production work and as a general 
purpose irony. 

MODEL CCN 
220 ,,,Es or 240 volts. The 15 watt miniature 

Model CCN also has negligible leakage. Test voltage 4000v. 
A.C. Totally enclosed element in ceramic shaft. Fitted long - 

life iron -coated bit 3/32". 4 other bits available 1/8", 3/16", 
1/4" and 3/64" including Heat Shield. PRICE £2.48 (rec. 
retail) P & P 10p. 

...,,Malla. 
MODEL C Mir let ore 15 watt soldering iron fitted 3/32" 
iron coated bi,. Many other bits avaihhle from 3/64" to 
3/16". Voltages 240, 220, 110, 50 or 24. PRICE £2.05 (rec. 
retail) P & P10p, 

_ \ ...... w ; 
. 

MODEL MLX KIT 
Battery operated 12v. 
25 watt iron fitted with 
15' lead and 2 heavy clips 
for connection to car battery. 
Packed in strong plastic wallet 
and with booklet "How to 
Solder". 
PRICE £2.54 (rec. retail) 
P & P 12p. 

ST3 Stand This stand is made from 
high grade insulation material with a 
chromium plated strong steel spring. It 
is suitable for all models and replaces all 
previous stands. The two sponges at 
the side which are easily 
replaceable, serve to keep 
the soldering bits clean. 
Spare bits can be 
accommodated as shown 
on the illustration. 
PRICE: £1.00 (rec. 
retail) P & P 10p. 

From radio or electrical dealers, 
car accessory shops or in case of 

difficulty direct from- 
ANTEX LTD. FREEPOST 

PLYMOUTH PL1 1BR 
Ino stamp mectmremil Tel 0/5_ 67377. 

AL L PRICES include VAT at 10% 

I enclose cheque/P.O./Cash 
(Giro No. 258 10001 ) 
NAME 

ADDRESS 

PW3 

J 
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PR CYICA` 
WIELESS 

VOL. 49 NO. 11 

ISSUE 805 

MARCH 1974 

BRITAIN'S PREMIER MAGAZINE FOR THE DO-IT-YOURSELF RADIO AND ELECTRONICS CONSTRUCTOR 

EDITOR Morris A. Colwell 

ASSISTANT EDITOR 
Lionel E. Howes, G3AYA 

ART EDITOR Peter Metalli 

TECHNICAL EDITOR 
Eric Dowdeswell, G4AR 

PRODUCTION & NEWS 
EDITOR Colir R. Riches 

PROJECTS SUB -EDITOR 
Geoffrey C. Arnold 

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 

Price increase 
LIKE many other magazines 

and paper products "Practi- 
cal Wireless" has become 

victim of a world paper shortage 
resulting in massive increases in 
the cost of raw materials. In order 
to maintain the high standard of 
providing technical information 
and projects to our readers, we 
regret that we have been com- 
pelled to increase the cover price 
to 25p. 

NEWS & COMMENT 
1048 SAVE MONEY-Leader article and April preview 

1049 NEWS ... NEWS ... NEWS... 
1061 TELEVISION-Coming in the March issue 

1062 PRODUCTION LINES-Products reviewed by Colin Riches 

1071 NEXT MONTH IN PRACTICAL WIRELESS 

1081 HOTLINES on recent developments by Ginsberg 

1097 ON THE AIR 
1097 Broadcast Short Wave-Malcolm Connah 

1098 VHF/FM-Simon David 

1098 Medium Wave-Charles Molloy 

1101 Amateur Bands, Short Wave/VHF-David Gibson G3JDG 

CONSTRUCTIONAL 
1050 VERSATILE WAVEFORM GENERATOR-J. B. Dance, M.Sc. 

1058 DRY BATTERY CHARGER-R. A. Butterworth 

1065 I.C. CRYSTAL HARMONIC CALIBRATOR-J. Andrews 

1070 FLUORESCENT LAMP UNIT-from your 12V battery-Paul Cooper 

1072 "P.W. CRATA" Cassette Recorder and Tuner Amplifier-Richard 
Collin 

1085 PRESELECTOR FOR 10-30MHz-F. G. Rayer, G3OGR 

1094 TAKE 20 No. 58 GRIP TESTER-David Andrews 

OTHER FEATURES 
1080 TECHNICROSS No. 3 

1082 IC of the MONTH-LM377N 2 , 2W Audio Amplifier-M. J. Darby 

1087 RADIO BY CABLE 6, SATELLITE 

1088 OSCILLOSCOPE TECHNIQUES PART 1-Alan C. Ainslie 

EXTRA WITH THIS ISSUE 
INSET P. W. DATACARDS in COLOUR 

No. 7 F.M. Aerial Systems 

No. 8 BBC VHF Radio Stations. 

COPYRIGHT AND QUERIES 
IPC Magazines Limited 1974. 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 that given in the magazine. We will endeavour to assist readers who have queries relating to articles published but we cannot offer 

advice on modifications to our published designs. All correspondents expecting a reply should enclose a stamped addressed envelope. 
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DISCO SYSTEM 
100 WATT 
AMPLIFIER 

HEADPHONES 
MICROPHONE 

50 WATT 
SPEAKER 

TWIN TURNTABLE 
WITH PRE -AMP 

R.S.C. COLUMN SPEAKERS . 
IDEAL FOR VOCA!ISTS 

All type. 15 Ohms covered in Ruine and Vynair AND PUBLIC ADDRf, SS 

TYPE C4100 IS ALSO SUITABLE FOR BASS GUITAR OR ELECTRONIC ORGAN 

TYPE CI32 30-40 WATTS Fitted two TYPE 0818 60 WATTS Low feedback 

exceptionally efficient, low feedback howl char- characteristic. Fitted three 18" x 8" deep 

acterlette high flux 13' x 8.20 watt cone high Buz speakers with high Dower 
g 

£2I.95 voice colle. Sloe approx. 64" e 14" x 11". speakers. Terme: Dep. 1896 and 8 Dep. £4.72 A 8 mthly pymts 
m thlypayment. 12-67 (Total 22381) Carr.86D. 14-16 (88788) Cars. 869 232.72 
TYPE C4I00 100 WATTS Inc. four 12' 60 watt speaker. for eoneerva- 4.6L 

W00 tire rating. Extra heavy construction. Ell. approx. 68 x18 x 10' Acoustically W 
ruled and preeeuriaed. Terms: Dep-18900 & 12 mthly. pyta.14.29 (Total 178481. Carr. al -50 

ALL RSC PRICES INCLUDE VAT 

MINSTREL 8W GUITAR AMP. 
1 ncorporating Tremolo and 13" x 8" or 10" Speaker. Output 

watts R.M.B. Continuous. 3 Jack Input& for Microphone and 
Instrument. Maine Neon Control,: Volume,/e, Tone,/e, Tremolo 
Speed, Tremolo Intensity.2825 } y95 Spe Deposit 1t1ó and 8 monthly ai V payment. 22.89 (Total 888.07). Carr. tree 

FANE 

CRESCENDO 

SPEAKERS 
Pull range 
available at 

ALL BRANCHES 

(e) RSC TDI DISCO CONSOLE 

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

£149.9)5 (e) 
Carr. L340 

Terms Deposit £50 and 18 monthly 
payments of £7.06 (Total £17708). 

Units listed b%ldee 
(a) I00w POWER AMPLIFIER 
(b) PAIR OF HI-FI HEAD- 

PHONES 
(c) MATCHING DYNAMIC Incorporating twin Garrard SPIS 
'MIKE' (attached to h'phaetne) or HBR MP60 type turntable. and 
(d) PAIR SO WATT S covered tid a orty i.Aeon Cartridges with 

BISck Rexine covered diamond etylü. Separate Vol. con - 
Cabinets Size appròx. áole for each turntable. Also 
t R" x 1 R" x R MONITORING FACILITIES, Plus 

Treble and Bau Control.. Separate 
input for 'mike' with vol. control 
switch. Black Vynide covered 
Cabinet with lid, see 
illustrationillustrationillustration¡69.95 on on left. 
Or Dep. £2860 and 
12 mthly Dymta 04-54 
(Total £7798) 

TDI DISCO 
CONSOLE 

Carr. £1.50 

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

High flux ceramic magnets. ALL CARRIAGE FREE. 
`POP' 100 'POP' 60 'POP' 50 
18" I00 Watt 15" 60 Watt 12" 50 Watt 

14,000 gauss 14.000 gam. 13,000 gauss 
8/150 8/150 150 £12.75 £27.50 £ 15.75 Dep 21.61 and 8 

Dep: £8.32 and 8 Dep. '1,192 and 8 monthly pay-, 
mthly payment. monthly payments, manta 21-81 

88.82 (Total 42988) 21.92 (Total £1728) (Total 214.49) 
PAIR FOR BASS GUITAR, ELECT. ORGAN, RTC. 

BURPOSES 
ALL PURPOSES 

10" 40W 
Gauss 16, 00 Imp 8/15 £10.95 Gauss 15,00 imp 8/16 £15.95 

FAL PHASE 50 Mk.III AMPLIFIER 50 WATT. 
Solid state. 4 Separately controlled Inputs Plu. muter vol. 
control. Ind. Bass and Treble Controls. Protective circuit to 
guard agalnet damage from accidental aborts. Output for 
Speaker/. 3 to 30 ohms. Btu17' x 7' o 71". 200-250v. A.C. 
nains. Output 60 watts music rating. Or deposit 

£39.93 £9 93 & 8 monthly payments £4.81. Total 244.41. 

RSC PHANTOM '50' aCnodm , °Loudep :kfl. 'r 
For Lead Guitar, Mir., Gram, Radio, Tape (Not for me with Bac. 
instrumenta). Inc. 3 inputs and 2 vol. control. plus Treble, Bass and Presence. 
Output Jack for additional 16 ohm Speaker. Attractively finished In black with 
silver -finished fascia and trimmings. Compact .ire. Fitted carrying handle. 
Terms: Deposit To90 and monthly ONLY £5915 payment. a890 (Total 26280).). Car. £d 
BAN for leaflet UK Mainland 

FANE SPEAKERS 'POP' 25/2 12 in. 25 WATT 
Dual Cone 15 n (for uses 

£ 8'75 
or 

rthly pa 21.25 ß.lá other than Bass Guitar or o mthly 
payme Electronic Organ). Carr- free (Total 

GROUP EQUIPMENT PACKAGE OFFERS 
F.A.L. PHASE 60 ME.III AMPLIFIER 
PR. FANE POP 26/2 25W L/SPEAKERS 
Terms: Deposit £17.82 and 12 monthly 
payment. of £8 88 (Total £07.88) 
P.A.L. PHASE 60 ME.III AMPLIFIER 
PR, FARE POP 60 L/SPEAEERB 
Term.: Deposit £1919 and 18 monthly 
payments of £4 0 (Total 18799) 
F.A.L. PHASE 50 AMPLIFIER 
PAIR L12/20 VIERS (in Cabinet.) 
Terme: Deposit £20.0 and 12 monthly 
payments 23.0 (Total £8880) 

089.88 PACKAGE PRICE 
£17.50 t ea. 
669.48 £5I 95 £1.rs19 

28998 
128.98 

6891 
£8998 
12880 
18888 

PACKAGE PRICE 

£59.991 
PACK AtE PRICE 

£59.99£200 

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

£37.95 watt high flux speakers for conservative `, 
rating- Impedance 8-15 ohms. Carr. £1'50 
Or deposit 26.95 and 8 monthly payta. of £4.72. Total £4971 
L12/20 12" 20.26 WATT 13,000 L12/10 10.16 Watt veneer 
line. 16 ohms tlnieb cabinet 12" unit 8.16 £8.25 Dep 24.16 a 8 £ 13. I E ohm. Sire approx. 14" x 
mthly pymt. 21.42 7 14" x 9". Carr. 609. Dep. 18.26 a 8 
(Total MA 51) Carr. 55p. mthly pymte £1.04 (Total £1057) 

CREDIT INTEREST CHARGES REFUNDED 
it account cleared in 3 months 

A powerful high quality all-purpose unit 
for lead, rhythm, bau guitar, vocalist., 
gram, radio, tape. Peak Output rating. 
Loudspeaker unit either horizontal or 
vertical mounting. * Two extra heavy duty 121n. 60w 

Loudspeakers, * Four Jack inputs and two Volume 
Controls for instant use of up to four 
pick-ups or "mikes'. Base and Treble 
controls. Send B.A.E. for leaflet. 
Credit Terms: Deposit 824.60 

£I f)s50 
1 

A 12 monthly payments of /(L 
£4.88. (Total 28088.) Carr. £2.50 d- 
R.S.C. BATTERY/MAINS CONVERSION UNITS 

TYPE BM1. An all -dry battery eliminator. 
Size 59 x 49 x 29m. approx. Completely 
replaces batteries eupplying 1.5v and 90v, 
to battery radio where A.C. maim 20/ 
250v. 50c/e ie available. Carr. 309.£4 I5 

REGENT 50 AMPLIFIER. 

GP30 AMPLIFIER 
For Guitar, Vocal or 
Instrumental Group 
A 4 Input, 2 vol. control HI -Fi 
30 watt unit with Separate Baas 
and Treble controls. Current 

elves. Peak output rating. 
Strong Resine covered cabinet with 

handles. Attractive black/silver P.V.C. fascia. Neon indicator. 
For 20-260v. A.C. mains. For 3 or 15 ohm 
speaker.. Send S.A.E. for leaflet. Terms: s(0)11 yÚ85 Carr. 
Deposit £4.40 and 8 monthly payments of 75p 
£8 09 (Total 22912). 

FAL PHASE 100/2 AMPLIFJR 
100 WATTS MUSIC RATING. 
Solid State. Sep. Base and 
Treble Controls. 4 separate 
controlled inputs plus master 
control. Output for speaker. - - 
3-30 ohms. Include, protective - "'"' 

o circuit against damage from abort circuit. 
po x5 Terme: Desit £29 A 69.029 12 monthly Carr. 

payments 2464 (Total 177.77). tree 

FAL TWIN CHANNEL 
AMPLIFIERS 

Solid State. 4 sep. controlled inputs plue 
master volume control. Individual Base 
and Treble controle. Output for epeakers 3-30 
ohms. Protective circuitry against damage 
FAL 'SUPER 5O' from abort circuit.. 
50W ATV; MUSIC RATING £59.50 Terme: Dep. 21986 & 12 mthly. 
payments 23.0 (Total 288.65) Post free 
FAL 'SUPER 100' 
100 WATTS MUSIC RATING. Terms: Dep. 
£2865 & 12 mthly. Pymte. £79.95 85.17 (Total £88.96). Prices 
include protective dust cover. pot tree 

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

MIDGET CLAMPED TYPE 21 x 21 x 2Iin. 
250v., 60mA, 6.3v. 2a 21.10 
260-0-250v., 60mA 8.3v 2a 21.18 

FULLY SHROUDED UPRIGHT MOUNTING 
260-0-250v. BOenA, 6.3v. 2a., 0-5-8-3v. 2a. £1.65 
260-0-250v. 100mA, 6.3v. 4a., 0-6-6 3e. 3a. £2.46 
300-0.300v. 100mA, 6.8v. 4a., 0-6-84v. 3.. £2.43 
300-0-300v. 130mA, B 3v, 4a. c.t., 8.3v. la. 

For Mallard 610 Amplifier £2.96 
350-0-350v. 100mA, 6.3v. 4a., 05-6 3a £2.46 
360-0.350v. 150mA, 8.3v, 4a., 0-6-6.3v. la £8.90 
426-0á26v. 20mA, 6.3v. 4a., et., 6v. 3a £6.46 
426-0-426v, 200mA, 8.8v. 4a., Twice 6v. 3a. £6.80 
460.0-450v. '150mA, 6.3v. da., c.t., 0v. 3e. £8.00 

TOP SHROUDED DROP-THRO' TYPE 
260.0-250v. 70mA, 6-3v, la., 0.0.6 3v. 2a. £1.49 
260-0-250v. 100mA, 8 -Sv. 3-óa. 21.71 
260-0.250v. 00mA, 6.9v. 2a., 6 43v. la. 21.75 
860-0-320e. 80mA, 8.3v. 2a., 0.6-6-3v. la. 81-81 
280-0-260v. 00mA, 648v. 4a., 0-5-64Se. 3a. 82.46 
300-O-SO0v. 00mA, 6.8v. 4a., 0.6 -6 -Sv. Sa. 12.46 
300-O-SOOv. 30mA, 68v, 4a., et. 65v. la. 

Suitable for Mullard 510 Amplifier gß-86 
360-0-3150v. OOmA, 6.3v. 4a., 0.6-8.8v. 3a. 22.45 
360-0.300v. 50mA, 6.Sv. 4a., 0-6-8.3v. 9a. 22.86 

FILAMENT or TRANSISTOR POWER PACE 
Type. 6-3v. 6a. 15p; 8.3v. 2a. 80p; 6-3v, Sa. 8óp; 
6 3v. 6a. £145; 12v. la. 81p; 12v. 3a. or 24v, 
1.5a £1 50:0-9-18v lIa £1.26; 0-12.20.42v 2.111.913. 

Primula. 20-260v. 600/.. Screened 
CHARGER TRANSFORMERS 0-9-15v. 11a. 61.10, 
21a. 2186; 3a.21.40; 5a.£160: Sall 85; 8a.£2 50 
AUTO (Step UP/atop DOWN) TRANSFORMERS 
0-110/120v. 200-230-250v. 60-80 watt. 1126, 
160 watt., 1210 260 watt. 180; 600 watt. 28.40 

OUTPUT TRANSFORMERS 
Push -Pull 8 watt. EL84 to 8 LI or 16 (3.. 950 
Push -Pull 10 watt. OVO, ECL88 to 3-5.8- 

1a L3 31.55 
Pmh-Pull EL84 to 3 or 16 1110-12 watts 1160 
Pmh-Pull Ultra Linear for Mollard 510, etc 82.46 
Push -Pull 15.18 watts, sectionally wound 

8L6, KT86, etc., for 8 or 16 L3 22.20 
Push -Pull 20 watt high qua4itt sectionally 

wound EL34, 6Lf1, KT88 etc. to 3 or 16 O 2885 

SELENIUM 
RECTIFIERS 

F. W. (Bridged) 
All 6/12v. D.C. 
output. Max. A.C. 

Input 18v. 
la, 289, 2a, 89D. 
3a, 669. 4a, 72p. 

Oa, 889. 
SMOOTHING 

CHOKES 
I50mA, 7-10H, 250 
CI 77p; 100mA, 
10H, 200 Cl per; 
80mA, IOH, 350 I) 
6óp; BOmA, 10H. 
400 l7 28P. 
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HUGE DISCOUNTS AKAI GXC 36D Tape Unit £71.75 (Rec. Price £99.50)`£;'' 

AKAI 4000DS Tape Unit £69.95 (Rec. Price £97.50)`17 - 

ON LEADING BRAND TAPE AKAI 1721L Tape Unit £72.95 (Rec. Price £104.50)`71' 
AND TURNTABLE UNITS AKAI CR81D Tape Unit £58.95(Rec. Price £84.10)`r' 

COLORING GL72 T/Table & P.U. £29.95 (Rec. Price £37.29)957- 
ALL R.S.C. PRICES with Goldring G800 Cartridge worth over E10 fitted to above unit. 

INCLUDE VAT GOLDRING GL75 T/Table P.U. £34.95 (Rec. Price £47.19) Carr. 85p. 

with Goldring G800 Cartridge worth over £10 fitted to above unit. 

* FULL LABOUR AND MATERIAL BSR MP60 I/Table & P.U. £9.95 (Rec. Price £14.95) Carr. 40p 

GUARANTEES FOR 12 MONTHS T/TABLES with MAGNETIC CARTRIDGE/ PLINTH & COVER 

LOW DEPOSIT TERMS OVER 8 MONTHS GARRARD SP25 with G800 £16.95 SPECIAL PRICE (Carr. £I) 

LEAK, WHARFEDALE etc. at LOWEST Discount Prices BSR MP60 with G800 £17.95 SPECIAL PRICE (Carr. £1) 
£1) 

Prices shown correct at time et going to Dress 2.1.74 GARRARD AP76 with G800 £28.95 SPECIAL PRICE (Carr. 

A HIGH FIDELITY 30 4 30W STEREO 

Iil AUDIO FIDELITY MODEL 60 AMP- SYSTEM 
LIFTER. PAIR AUDIO FIDELITY MAR - 

ÿ QUESS 30 SPEAKERS. McDONALD Total Value over £165 

MP60 with Cartridge 
wired on Plinthh wit Cover. Ready £ 9 9 9 5 Send S.A.E. for leaflet. 

RSC G66 MkU 6+6 WATT high quality STEREO AMPLIFIER HI-FI SPEAKER ENCLOSURES MODERN DESIGN 

Controls: Bass, 
rating LH. F.M. 

Treble, Vol. and Bal. I O Transistors plus Diodes. Output 
Frequency range 20-20,000 c.p.s. Bass Control + 12db. 

Treble Control ± 13db. Selector switch for 

Teak veneer finish. AeoueticaUy lined. Sizes approx. Carr. 45p. per ens. 

JE8 Size 16" x 11" x 9". SE8 For optimum perform- 
Pressurised. Gives pleasing ance with any 8in. 16.50 

" {q._?. 
a 

! P+ f-_ P.U. or Tape/Radio. For loudspeaker out- 
- put impedances of 3 to 15 ohms. For 

results with any £5, 50 Hi-Fi speaker. L. 
8in. Hi-Fi speaker. Size 19 x 104 x 9in. 
SEtO For outstanding results SE12 For excellent per 

s- 

-- t standard 200-250v. A.C. mains operation. 
Attractive Black and Silver finished metal - J fascia plate and matching control knobs. 

with 10in. Hi-Fi formance with 12ín. Hi-Fi 
spkr. Size 251 x 16 £6.75 speaker and tweeter£7.95 

-=- COMPLETE HIT OF PARTS INCLUDING x 9in. Ported 251 x 16 x 9M. 
FULLY WIRED PRINTED CIRCUIT and 

Carr.b; 

Oro MFACTORYy BUILT IN 
WIRING DIAGRAMS 

VENEERED CABINET 
IOVB 212.75 

as Illustrated £18.50 or dep. 82.75 and 8 monthly payment. 6159 (Total 615.47). 
rieAUDIOTRINE HI-FI SPEAKER SYSTEMS 
11 Consisting of matched 12in. 11,000 line 15 Watt 15 ohm 

unit and tweeter. Smooth 

AUDIOTRINE HIGH FIDELITY SPEAKERS ill) 
high quality speaker, cross -over 
response and extended frequency range £6.50 Caer. 

339 
Q Heavy construction. Latest high efficiency ceramic magnet.. 

PWticleed Cone .urround. "D" Indicate. Tweeter Con providing - ensure surprisingly realistic reproduction. 
OR SENIOR 15 WAIT INCLUDING £7.65 Care. 

0j q 1 extended /requeney rang p to 16,000 tips. Impedance s er HF126 15,000 LINE SPEAKER 39D 

F 
I g -i6 ohm,. PLEASE STATE CHOICE. 

Eneoptiooal pertormancs at low cost. 
HF0OST 9' IoW 4298 HP120D 12' lbw /bso R.S.C. TA6 6 Watt HI-FI AMPLIFIER ñ HF102D 10' 10W 1880 HF128 18' 15W 18ßb 200-260e. AC mains operated. Response 30-20,000 c.p.s. -2dB. A 
HMO 18' 15W 8486 HP328D 12' 16W ' 89 00 Separate Bass and Treble 'lift and cut' controls. 3 input sockets for ., 

Mike, Gram, Radio or Tape. Input selector switch. Output for 

FANE 807T HIGH FIDELITY SPEAKER 3-15 ohm spkrs. Max. sensitivity 5mV. Output rating I.H.F.M. Enclosed enamelled case. 
9, x 21 x ihin Attractive silver finish facia 101 x 31ín. matching 

rluit A full range Si,,. 10 watt unit for excellent sound quality. hi imitable 
enclosure. Cast chassis Roll P.V.C. cone surround and long throw voles 

knobs. Complete kit with wiring diagrams and instructions. £B50 Carr. 

OR FACTORY BUILT £10'95 40p, 

coil to achieve very low fundamental resonance of 30 c.p.,. Tweeter 
26 Hz to KIT cone Is tilted to extend high note response. Frequency range 

16 KHz. Gauge 10,000. Impedance 3 or 6-16 Cl. £3.99 
IMPEDANCE REQUIRED List 9.4 9P 

AUDIO FIDELITY FRI SPEAKER £ 10'9J Response 3014.-15K11.. Imp. 8-15 ohm 8" Base Unit, prem..'PLEASE 

STATE 
MODEL SOIT 8" lbw. with i,arad tic Tweeter. £5.50 
Response 25 Ito to 15 KHz. Gans, 13,000 ¡rap 3 or 8--15tì. List £6-99 

Tweeter, Cross -over etc. Cart Free 
SPECIAL NEW YEAR OFFER £I5.955 Pair Carr. 45p. 

R.S.C. MkIII SUPER 30 HIGH FIDELITY STEREO AMPLIFIER 'YORK' HIGH-FIDELITY 3 SPEAKER SYSTEM 

BUILD AN AMPLIFIER WORTH APPROXIMATELY 
ze 

* Moderate size only COMPLETE KIT 
DOUBLE THE KIT PRICE INCLUDING CABINET 25 x 14 x o. approx. 
Only high grade components by leading manufacturer: *Response 30-20,000 c.p.s. Impedance 15 ohms 

Selector Switching 
CeramicFor 

Magnetic or 2 1 ) A Pusha 
Socket Pick-UpsP a.. Jack 
Indicatornd 

for Headphones 
regardless Neon regardless of Price. 

* Performance comparable with isS15 Carr. 
units costing considerably more sT+L 75p 

Satin Silver Finish Metal Fascia Output (per chart 
15 watts RMS COMPLETE Consists of (1) l2in. 15 watt Bass 

Roll cone surround Solid State Circuitry nel) 
Twenty Silicon Transistors into 8$2,. Fre- (less cabinet). 

NYYO Four Diodes, Four Rectifiers quency Response Carr. 70p. 
Send S.A.E. for 7 Hz to 70 KHa_ Cabinet if req. 

G 

full descriptive leaflet. =- 1} dB. £5 extra. 

unit with cast chassis,1 rubber 
for ultra low resonance, and ceramic magnet. 
(2) 3 -way quarter section series cross -over system. 
(3) 8 x Sin. high flux middle range speaker. 
(4) High efficiency tweeter. (5) Appropriate quantity acoustic 

in cabinet CABINET with 12 months' guar- . R.S.C. STEREO FM III TUNER. FACTORY BUFLT UNIT INC. 

U Visually matches £37.50 antee. Or Dep. £7 and 8 monthly b4G 
damping material. (6) Handsome Teak veneered cabinet. 
(7) Circuit and full instructions. Terms: Deposit £3.71 and 
8 monthly payments £3.12 (Total £28.67). 

Super 30 Mk. Ill payments £5.17 (Total £48.36). 

NOW SEVEN NEW BRANCHES NEW LARGER PREMISES AT HULL, MAIL ORDERSA EXPORT ENQUIRIES TO: - 
DARLINGTON, NEWCASTLE & DERBY AUDIIO6HOUSE. HE77ONNER LANE. LEEDS. 18. 

BOLTON, COVENTRY TERMS C.W.O. or C.O.D. No O.O.D. under M. 
POSTAGE 

p 
EXTRA 

BADE 
DONCASTER, STOCKPORT 

All items subject to g AS QUOTED.D SUPPLIED 
2va74bE.ty, Price correct at S.A.E. PLEASE WITH ENQUIRIES. 

SUNDERLAND, PRESTON 
2.1.74 E. & O.E. SUPPLIERS TO GOVT. DEPTe. H.M. FORCES. 

EDUCATION AUTHORITIES A HOSPITALS. Eta. 

and NOTTINGHAM HI-FI CENTRES LTD.' MAIL ORDERS MUST NOT BE SENT TO SHOPS 

Walerdale Centre. MANCHESTER 60A Oldham Street (Cloy d2 
)3.16/e2 9 

R.S.C. BRANCHES OPERATE A 5 -DAY WEEK 
DONCASTER 3 Oueenslate, 
EDINBURGH (Closed Thurs) MIDDLESBROUGH 106 Newport Rd. (Closed Wed.). 

Tel. 229 9501 
OPEN ALL DAY SATURDAY 101 Lothian Rd. (Closed Wed.). 

326 Argyle St. (Closed Tues.). NEWCASTLE UPON TYNE 24 Newtate Shopping 
Wed.). Tel. 21489 GLASGOW 

BRADFORD 10 North Parade (Closed Wed.). Tel. 25349 Tel. 248 4158 Centre (Closed 

BOLTON 23 Deansgate. (Closed Wed.). Tel. 33512 HULL 7 Whitefriargate (Closed Thurs.). Tel. 20505 NOTTINGHAM 19/19A Market Street 

BIRMINGHAM 30/31 Great Western Arcade. LEICESTER 32 High Street (Closed Thurs.).Te1. 58420 (Closed Thurs.). Tel. 48C68 

Tel. 021-236 1279 (Closed Wed.). PRESTON 41 Friargate Walk 
Arcade, Br190ate 

COVENTRY 17 Shelton Square, The Precinct. LEEDS 5-7 County (Mecca) SHEFFIELD 13 Exchange a Street (Castle Mkt. Bids. 

Tel. 41361 LIVERPOOL 73 Dale St. (Closed Wed.).d Tel. 3573 STOCKPORT (Closed Thule.). T. Bids, 
DERBY 97 St. Peter's Street. (Closed Wed.). (Closed Wed.). Tel. 28252 

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

Tel. 88043 Tel. 7231629 SUNDERLAND 5 Market Sq. (Closed Wed). Tel. 70573 
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_ ie 

Hi-Fi Stereo 
Receiver, 
Kit K/AR-1214 

Car Radio, 
Kit K/CR-9502. 

Metal 
Locator, 
Kit K/GD-348 

Electronic 
Calculator, 
Kit K/IC-2108. 

Black and White 
Portable Television, 
Kit K/GR-9900. 

I'lffl0"' 
... Jy 9 y 

ei 

Get the Heathkit 
Catalogue..and 
save 
Handcrafted electronics with built-in quality and kit form 
savings. 
Hundreds of models to choose from. 
Heath offer you outstanding specifications and plus values 
that will impress you, your family and friends. Want to know 
more ? Send for your personal introduction to the international 
world of Heathkit electronics ... the Free Heathkit Catalogue. 

Free 
Please send me the FREE Heathkit Cata- 
logue & details of Monthly budget plans. 

NAME 

ADDRESS 

HEATH (GLOS.) LTD. DEPT. PW/03/74 
Bristol Road, 
Gloucester GL2-6EE 

ALL 
SILICON! 

PRACTICAL 
WIRELESS 

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 4f" 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% 
Mall Order Only 100-999 Less 25% 1000 up Less 30% 

ALL PRICES INCLUDE VAT 
PLEASE STATE POS. OR NEG. EARTH WHEN 

ORDERING. 

DABAR ELECTRONIC PRODUCTS 
98A LICHFIELD STREET, 

WALSALL, STAFFS. WS1 1UZ 
Tel. Walsall 34365 

LEARN THE 

DIGITAL COMPUTOR 

LOGIC TECHNIQUES 

ERNIE 

A MULTIPURPOSE & 

MULTIRANGE 

ELECTRONIC DICE 

Build something completely out of the urwnary: Build the fascinating MINI - 
COMP' the miniaturised ERNIE. 
The MINICOMP employs sophisticated LOG C techniques and brilliant 
NIXIE tubes to display truly RANDOM NUMBERS. At the mere touch of a 
button the neon numbers "WHIP" round spectacularly at high speed, before 
a random number within a pre-set range Is selected and displayed. 

MINICOMP 100 
Includes four range selections within 00-99. 

DICE : 1-6 ROULETTE : 00-36 POOLS : 00-59 BINGO : 00-99 
Kit includes 7 latest LOGIC I.C.'s, 3 transistors, 2 NIXIES, fibreglass P.C. 
board, the power supply and various other components. 

MINICOMP 1000 
After tremendous popularity of MINICOMP 100 we are now pleased to Intro- 
duce MINICOMP 1000, which has all the original features of MINICOMP 100 
but in addition it provides two higher ranges: 

QUARTO : 000-399 KILO : 000-999 
Klt includes 9 latest LOGIC I.C.'s 3 transistors, 3 NIXIES, 2 P.C. boards, the 
power supply end various other components. 
The MINICOMP is extremely easy to build as the P.C. boards are supplied 
with I.C.'s fully assembled and tested. The illustrated instructions Include an 
introduction to the LOGIC techniques employed in the MINICOMP. Attractive 
NYLON coated and elegantly sized case, approx. 7', 4I', 3' and silk alumin- 
ium panel. 
APPLICATIONS: The MINICOMP simulates electronically all phenomenon In 
nature or activity in daily life with random occurance. RANDOM PULSE 
TRAINS are found useful in medical and statistical research. Digital LOGIC 
makes possible a modern and exciting means of playing any number of 
NUMBER GAMES the human mind can conjure up. 
A PROFOUND ATTRACTION FOR PARTY GAMES, FETES, RAFFLE AND 
POOLS DRAWS. A purely random selection of the draws could well contri- 
bute to your winning combination. 
U.K. PRICES: Overseas and quantity prices on request. 
240V, 50 HZ. OR 110V, 60 HZ. mains operated. 
MINICOMP100, KIT: £4250 Built & Guaranteed Units: £45.00 All prices In- 
MINICOMP1000, KIT: £5600 : £59.00 elude V.A.T. 
TERMS: C.W.O., MAIL ORDER ONLY. and P&P. 

MICROELECTRONICS MICRO I 

SI Mexfield Road, London SW IS 2RG. Tel: 01-870 2368 

Patent applied for. 
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THE SPECIALISTS IN 
QUADRAPHONIC KITS 
AVAILABLE NOW! 
THE COMPREHENSIVE KIT FOR THE 

P.W. Q4 PROJECT 

SEND NOW FOR FULL DETAILS AND PRICES -SEE COUPON BELOW 

FULLY COMPREHENSIVE HOME CONSTRUCTOR KITS AS SPECIFIED 
IN PRACTICAL ELECTRONICS 

P.E. RONDO 
COMPLETE QUADRAPHONIC HI-FI SYSTEM 

CBS SQ (TM CBS INC.) MATRIX DECODER. COMPLETE KIT 

PRE AMPLIFIER BOARD. COMPLETE KIT 
MASTER VOL. TONE'4 CH. BALANCE BOARD. COMPLETE KIT 
POWER AMP. BOARD & HEAT SINKS (STEREO PAIR). COMPLETE KIT 
POWER SUPPLY BOARD. COMPLETE KIT 
MAIN SMOOTHING CAPACITORS (2 REQUIRED) INC. CLIPS 
MAINS TRANSFORMER 
CHASSIS, PUNCHED & DRILLED WITH SCREENS 
WOOD CASE SURROUNDING 
HARDWARE PACK 
CONTROL SECTION FASCIA 
SUPERB 20W QUADRAPHONIC SPEAKERS TEAK OR WHITE (Please Classify) 

GOLDRING G10112 Turntable LESS CARTRIDGE (Special Introductory Offer) 
DEUSCHE ELAC STS 144.17 CARTRIDGE 

£8 00 Post Free + 80p V.A.T. 
Inc. CBS Licence Fee 

£3 00 Post Free + 30p V.A.T. 
£8 50 Post Free + 85p V.A.T. 
£7 50 Post Free + 75p V.A.T. 
£5 00 Post Free + 50p V.A.T. 
£0 75 Post Free + 7p V.A.T. 
£6 25 Post Free + 62p V.A.T. 
£3 25 Post Free + 32p V.A.T. 
£1 75 Post Free + 17p V.A.T. 
£2 00 Post Free + 20p V.A.T. 
£3 50 Post Free + 35p V.A.T. 
£42 per pair + £2 p & p 

+ £4 40 V.A.T. 
£2390 Post Free + £2 39 V.A.T. 
£6 90 Post Free + 69p V.A.T. 

ALL KITS ARE FULLY TO SPECIFICATION AND COMPLETE IN EVERY 
DETAIL. TRADE AND EXPORT ENQUIRIES WELCOME 

STUDIO 
ELECTRONICS 

P.O. BOX 18, 

HARLOW, ESSEX, CM18 6SH 
T,Irphonr HARLOW 25457 (STD 02791) 

Pleaºe send me: Please tick boa 

CBS SQ DECODER 
PRE AMPLIFIER BOARD 
MASTER VOL. BOARD 
POWER AMP. BOARD 
POWER SUPPLY BOARD 
SMOOTHING CAPACITORS 
MAINS TRANSFORMER 

CHASSIS 
P.W. Q4 PROJECT Full Details 
CASE 
HARDWARE D 
FASCIA 
TEAK/WHITE SPEAKERS PR. T.K. D 

W.H. D 
GOLDRING TURNTABLE 
ELAC CARTRIDGE 

MONEY ENCLOSED £ 
CHEQUE/P.O.'MONEY ORDER 

Block capitals please 
NAME 
ADDRESS 

P.W.2 
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TRANSFORMERS 
SAFETY MAINS ISOLATING TRANSFORMERS 

Pri. 1201240 V Sec. 120440 V Centre Tapped and S d 
Ref. VA Weight Size cm. P & P 
No. (Watts) lb oz £ p 
07 20 1 7.0 a 6.0 x 6.0 2.32 30 
49 60 3 I 9.9 x 7.7 a 8.6 3.45 36 
50 100 5 9.9 x 8.9 x 8.6 3.79 52 
SI 200 8 2.1 e 9.3 a 10.2 6.45 52 
52 250 13 I 2.1 x I I -8 x 10.2 8.41 67 
53 350 15 4.0 x 10.8 x I I.8 11 -22 82 
54 500 19 4.0 x 13.4 x 11 -8 16.25 - 
55 750 29 7-2x 14-0x 14.0 22-10 
56 1000 38 7.2 x 16.6 x 14.0 29-87 - 
58 2000 60 216e 15-3x 18.1 49.25 - 

AUTO TRANSFORMERS 
Ref. VA Weight Size cm. Auto Tops P & P No. (Watts) lb oz 
113 20 1 0 5.8 x 5.1 x 4.5 0-115-210-240 !22 22 64 75 2 4 7.4 a 6.7 a 6.1 0-115-210-240 2.40 30 4 150 3 4 8.9 x 7.7 x 7-7 0.115-200-220.240 2.89 36 66 300 6 4 9.9 x 9.6 x 8.6 5.63 52 67 500 12 8 12I x II.2e 102 

.. 
.. 8.36 67 

, 

84 1000 19 8 14.0 e 13.4 a 14.3 15-19 82 93 1500 30 4 14.0 x 15.9 x 14.3 . ,. 21-99 
95 2000 32 0 17.2 x 16.6 x 14-0 
73 3000 40 0 21.6 x 13.4 x 18.1 " " 39.17 CASED AUTO TRANSFORMERS 

I ISV 500W enclosed transformer, with mains lead and two I I5V outlet sockets. 69-49. P & P 67p. 20 Watt version LI.02 P & P27p 

TRANSFORMERS 
PRIMARY 240.230 VOLTS 12 AND OR 24 VOLT RANGE 

Ref. Amps. Weight Size cm. Secondary Windings P & P No. 12V 24V lb oz III 0.5 0.25 8 4.8 x 2.9 a 3.5 0-12V at 0.25A x 2 122 22 213 IO 03 I 4 6-Ie 5.8 4.80-12V at 0.5A x2 1.44 22 71 2 I 112 7-0e 6.4e 6.1 0-12V at IA x2 1.90 22 
18 4 2 2 12 8.3 a 7.7 a 7.0 0.12V at 2A x 2 2.68 30 70 6 3 3 8 8.9 x 8.0 a 7.7 0.12V at 3A x 2 3.20 42 

108 8 4 5 8 9.9 x 8.9 x 8.6 0.12V at 4A x 2 3.60 52 
72 10 5 6 4 9.9 x 9.6 x 8.6 0.12V at 5A e 2 4.25 52 

116 12 6 612 9-9e10.2e 8.6 0-12Vat5A x2 5.10 52 
17 - 0 8 12 12.1 x 9.9 a 10.2 0-12V at 8A x 2 6.56 52 

115 20 IO 11 8 14.0 a 9.6 e 11-8 O -12V at IOA x 2 8.36 67 
187 30 15 15 8 14.0 a 12- l e 11.8 0.12V et 15A x 2 1540 82 226 60 30 32 0 17.2 x 15.3 x 14.0 0.12V at 30A x 2 28-44 

30 VOLT RANGE 
Ref. Amps. Weight Size cm. Secondary Taps P & P 
No. Ib oz 
112 0 5 14 6.1 a 5-8x 4.8 0-12-15-20-24-30V 1.42 22 
79 1.0 2 4 7.0 x 6.7 x 6.1 

,. 

I.92 36 

" 
,.3 

2.0 3 4 8.9 x 7.7 x 7.7 2.90 36 
20 3.0 4 8 9.9 x 8.3 x 8.6 

'. 
3.58 42 

21 4,0 6 4 9.9 x 9.6 e 8.6 
.. 

4.25 52 

" 
..51 

5.0 6 12 12.1 e 8.6 a 10-2 5.30 52 117 6 0 8 0 12.1 x 9.3 x 10.2 6.31 52 
88 8,0 12 0 12.1 x 11 -8 x 10.2 

" " 
, 8.18 67 

89 19.0 13 12 14.0 e 10.2 e 11.8 10.33 67 

Ref. 
No. 

02 
03 

OS 
06 
07 
18 
19 

Ref. 
No. 

24 
26 

25 
23 
40 
20 
21 
22 
89 

PLEASE NOTE 
NEW ADDRESS 

AS BELOW 

SO VOLT RANGE 
Amps. Weight Size cm. Secondary Taps P & P 

lb oz L 
0.5 112 7.0 e 6.4 x 6.1 0-19-25-33-40-50V 1.90 30 I.0 2 12 8.3 x 7.4 x 7.0 2.80 36 
2.0 5 8 9.9 x 8-9 x 8.6 .. 3.87 42 
3.0 6 12 9-9e 102e 8.6 ,. 5.26 52 
4.0 10 0 12.1 e 10.5 e 10.2 ., ,. 6.99 52 
6-0 12 0 14.0 x 102 e I 1 .8 ., 10.35 67 
8-0 18 0 14.0 e 12.7 e II -8 ,. 13.51 97 

10.0 25 0 17.2 x 12.7 e 14.0 16-93 
60 VOLT RANGE 

Amps. Weight Size cm. Secondary Taps P & P 
lb oz 

0.5 2 4 7.0 e 6.7 x 6.1 0-24-30-40-428-69C 193 36 
I -0 3 4 8.9 x 74 x 7.7 2.70 36 
2.0 6 4 9.9 x 9.6 x 8.6 425 42 
3.0 8 12 12.1 x 9.9 e 10-2 6.46 52 
4.0 13 12 12.1 e 11.8 e 10.2 8.36 67 
5.0 1200 14 -0x10 -2x11-8 985 87 
6.0 15 8 14.0 e 12.1 x 11.8 12-14 82 
8.0 25 00 I4 -0e 14-7x 11.8 ..., 13.65 

10.0 25 0 17.2 e 12-7 e 14.0 ,. 
" 

20.09 
12.0 79 00 17.2 e 14-0x 14.0 22.49 
MINIATURE TRANSFORMERS WITH SCREENS P & P 

Ref. MA. Weight Size cm VOLTS [ 
238 200 2 2 -8e2 -6e2-0 3-0.3 1.31 IO 
212 IA IA I 4 6 1x5 8x4.8 0-6 0-6 1.52 22 

13 100 4 3 -9e2 -6e2.9 9-0-9 1.12 10 
235 330,330 4 4 -8e2 -9e3.5 0-9, 0-9 1.52 10 
207 500,500 100 6 -1e5 -4e4-8 0-8-9.0-8-9 2.03 22 
208 IA, IA 112 7 -0e6 -4e6.1 0-8-9.0-8-9 2 73 30 
236 200,200 4 4 8e2 -9e3.5 0-15.0-15 1.52 10 
214 300, 300 1 4 6 -1e5 -8e4-8 0-20, 0-20 1.60 22 
221 700 (D.C.) I 8 7.0x6 -1e6.1 20-12-0-12-20 1.41 30 
206 IA, IA 2 12 8 3e7 -7e7-0 0-15-20.0-15-20 3-08 36 
203 500, 500 2 4 8 3x7-Ox7.0 0-15-27, 0.15-27 2.82 38 
204 IA, IA 3 4 B9x7-7e7-7 0-15-27, 0-15-27 2.86 38 

PLEASE ADD 10% FOR V.A.T. 
INCLUDING P. & P. 

BARRIE electronics 
3,THE MINORIES, LONDON EC3N 1BJ 

TELEPHONE: 01-488 3316/8 
NEAREST TUBE STATIONS ALDGATE & LIVERPOOL ST 

for fast,easv 
reliable soldering 
Ersin Multicore Solder contains 5 cores 
of non -corrosive flux, instantly cleaning 
heavily oxidised surfaces. No extra flux 
is required. 

EASY -TO -USE 
DISPENSERS 

Size 5 

Savbit alloy 
18 swg, 20p 
(illustrated). 
Size 19A 
60/40 alloy 

18 swg, 22p 
Size 15 
60/40 alloy 

22 swg, 25p 

IDEAL FOR HOME 
CONSTRUCTORS 
Size 1 cartons in 40/60, 60/40 

and Savbit alloys 
in 7 gauges 30p 

MOP 

Size 12REEL 
for Service 
Engineers and 
Electricians. 
18 swg 
Savbit alloy. 95p 

BIB WIRE STRIPPER AND CUTTER 
Deluxe Model 9 Automatic opening spring, 
locking catch, plastic -covered handles. Case 

hardened and precision ground. Adjusts 
to most wire sizes. Cuts and strips 
flex, splits plastic twin flex. 75p 

Prices shown are recommended retail. excluding V.A.T. 
From Electrical and Hardware Shops. If unobtainable. send 10p p&p direct to. 

Multicore Solders Ltd., Hemel Hempstead, Hertfordshire HP2 7EP 

ALL PRICES INCLUDE VAT 
BARGAIN PARCELS 141b at £1.60 plus 35p p.p.: 28Ib at £3.00 plus 
574-p p.p.; 561b at £4.95 plus LI -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 4VH. medium 
Persistence, green. Ideal scope tube. 

Also 7BP7. All unused as new. Price LI -55 post paid. 
NEW HEAVY COAX CABLE dia. I" 70 ohms approx. 50ft, lengths LI 35. 
p. & p. 32p. 100 l't. lengths £2.97, p. & p. 55p. 

AERIALS. New Condition Whip Type, 4ft. 22p; I lft. S21p. all collapsible 
type. P. & p. Oft. 10p. I Ift. 15p. New bases on adjustable clamp for the 
above, 6Tp, p. & p. 

CRYSTALS AS NEW. He 6u; 5,030; 4,945; 4,875: 4.840; 4,795; 4,580: 
4,660; 4,520; 4,510; 2,295 Kcls. 55p each plus 8p p.p. 
TRANSISTOR BOARDS -consisting of transistors. diodes and resistors 
etc. Long leads. Good value 12 l'or £1.00 (min. order) P. & P. 25p. Quotations for quantity. 
OUR SELECTION OF 6 -Ex. Equ. METERS consisting of 3in.. 21in., tin. mill amps, volts, amps. Mixed at the bargain price of £2.20 P. & P. 271p, 
minimum order of six. 

AERIAL POLES 4n high 2" in diameter push -in type as new 75p each p. & p. 
250 each minimum four. 
AERIAL MAST POLES approx. 5ft high 2" dia. Interlocking ends. Mini- mum order three. New condition, LI -10 each section. Carriage 374 each 
section. J" 75 ohms Coax in 50ft coils with BNC plugs good condition. 
Price LI.10 34p p.p. 

AS NEW 50Oua PENNY SIZE METERS complete with jack plug price 
£1 10 each, p. & p. 10p. 

COMMUNICATION RECEIVER PCRS price £10. post paid. PCR No.2 
6 to 22 Mess. 

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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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 SUPERSEDES ALL EARLIER 
MODELS! It will probably make your p radio seem like 
a "crystal set"! Complete with optional battery eliminator for 
both battery and mains 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 
£80 radios! *Send quickly, test on mail order days approval, 
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 "pin -point" statllon selec- 
tion! Plus "MAGIC EYE" tuning level indicator for ultra 
perfect tuning sensitivity! Yes, the Russians have surpassed them- 

selves, proving again their fantastic ability in the field of electronics 
and brilliantly reflecting their advanced micro -circuitry techniques 
in the field of spaceship and satellite communications. Yes, EVERY 
WAVEBAND instantly at your fingertips including 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, VHF/FM/USW, AM:LW, MW. SW, 
gets, locally, local & new stations, not yet operational, and 

messages from all over the world! Expensive TURRET 
TUNER side control waveband selection unit (as used on expensive 
T.V.'sn. Every waveband clicks into position giving incredible ease 

of station tuning! Genuine push-pull output! ON/OFF volume and 

separate Treble and Bass tone controls for utter perfection of 
reproduction and tone! Press -button dial illumination! Take it 
anywhere-runs economically on standard batteries (obtainable 
everywhere) or direct through battery eliminator from 220/240V 
AC mains supply. Internal ferrite rod aerial plus built-in "rotatable" 
telescopic aerial extending to 39 in approx. It's also a fabulous 
CAR RADIO. Can also be used through extension amplifier, 
tape recorder or public address system. SIZE 13ín z IOin e 

4{in overall approx. Magnificently designed, in highly polished cases. 

Made to give years of perfect service. Purer & sweeter tone than 

ever. (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 [2.25 extra) BOX, POST, ETC. 

45p. NO MORE TO PAY! *BUT WAIT, for only 75p 

extra you get the sensational "COMPUTERISED" 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 
longlife' batteries and C ter Plug. (Sorry-We cannot 

change these new radios for any earlier model purchased.) Send 

quickly to Uxbridge Road address, call 
HURRY!SHOPERTUNITIESSAVE YOU EEC's andr [Ws. 

BATTERY/MAINS AC 

RADIO and\ 
CASSETTE 

TAPE RECORDER 
& PLAYER 

WITH REMOTE 
CONTROL MICROPHONE 

HOUSANOS of MILES INCH to INCHES? 
LATEST RUSSIAN RADIO TECHNOLOGY 
HRINKS THE WORLD!*COMPUTERISED? 

THt,S'FANTASTI 
_ 

( 
YES,24,9blmiles 

SHRUNK TO ONLYex10.xe 
Inches approx?i 

BRANDNEW ASTRAD I7 \ FABULOUS 
'' I RTABLE RADIO & COMMUNICATIONS 

RECEIVER ewpm we 
ICIM 

i ftpg ein fite rNfr 

TRANSISTORS AND DIODES! 

WAVEBANDS: 
STANOARO LONGand MEOIUM 

PS 5 SHORT WAVEBANDS 
qu(a ULTRA SNORT WAVES 

(T.H.EAM.W 

ÚSW 
y 

, 
BOX 

t 18e50P45 
MAINS/BATTERY 
ELIMINATOR £225 extra 

TIis epuipmeltí got 

EVERYTHING! 

CAR' 
ETC. 

Shopertunities "thunder" ahead with an offer that's FANTASTIC (even 
by our standards!). We've snapped up 500 magnificent machines. Latest sen- 
sation 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 the 220/240V AC line cord.) 
Record and play back anything, anywhere! IMPORTERS RECOMMENDED 
RETAIL PRICE [441 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! * Separ- 
ate ONIOFF 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, 
local 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 EEC's more for a Car Radio or Car Cassette player ALONE! [20.97, Carr. 
etc., 50p-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 mail order 7 day 
approval from receipt of goods, refund if not delighted. Or call. 
BONUS OFFER Batteries and Cassette Tape 28p extra if required. 
Callers: ACCESS & BARCLAY CARDS ACCEPTED AT BOTH STORES. 

"MAGIC EYE"'tuning 
level indicator 

FIRST TIME EYE ! 
*NOWAVAILABLE WITH 

fabulous COMPUTERISED' 

WORLD TUNING GUIDE! 
NO MORE GUESSWOR_Kz 

INSTANT DATA at your fingertips - 
enables You toZQNE&TIME IN A RASH 

for transmissions the world over! 

IfikerlMEEYAI l'If 
$24NDNCW AC/DC BATTERY/MAINS 

ette 
TAPE 

RECORDER 
&PLAYER 
With remote 

control 

microphone. 

FIRST 

CLASS 

MAKERS 

OP 

WE COULD 
CHARGE UPTO 

£26'97! 
OUR 10.95 

PO50p ETC. 

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 £10.95. Due to our cut price we 

cannot name first-class 
BEST! Expensive "PIANO KEYBOARD 

assuredt rest 
ONTROu'reL PANEL (or 

ofe the 

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 every- 

where.) Amazing performance ensures perfect tapings and superb repro- 

duction! 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 94-m x 5in x 24in approx. 

Design can vary slightly. With carry handle. WRITTEN GUARANTEE and full 

instructions. (Importers recommended selling price £26.97!) OUR PRICE 

ONLY E10.95, post, etc. 50p. NO MORE TO PAY! *Send quickly, 
test on mail order 7 days approval from receipt of goods-refund if not 

delighted. BONUS OFFER-Cassette tape, Standard batteries AND 
microphone stand 55p extra, if required. r Order by post to Uxbridge Road address or call at either store. Bargains 

I galore at both stores. (COMMERCIAL TRAVELLERS PLEASE 
I NOTE Merchandising office at Holborn Store.) 

Dept. WP/NC/38,I64 U XBRIDGE RD. (facing Shepherds Bush Green), 

LONDON W12 BAQ. (Tours. I, Fn, 7). Also 
ON at 

37/391 HIGH 
(Thugs 

HOLBORN (opposite Chancery Lane), 
7 p.m.). BOTH OPEN MON. TO SAT. 9 A.M. TILL 6 P.M. SHOPERTUNITIES LTD. 
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WILMSLOW 
AUDIO 

THE Firm for speakers ! 
SPEAKERS 
EMI 13x8,3,8or 15 ohm £2.03 
EMI 13 x 8,150 d/c 3, 8 or 15 ohm £2.25 
EMI 13 x 8,450 t/tw 3, 8 or 15 ohm £3.60 
EMI 13 x 8 type 350 8 ohm £8 25 
EMI 6}" 938504 or 8 ohm £2.80 
EMI 8 x 5, d /Cone Roll/s 8 ohm £2.50 
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 £5 50 
Kef B110 £616 
KefB200 £7.42 
Kef B139 £10.72 
Kef DN8 £142 
Kef DN I2 £4.12 
Kef DNI3 £2.75 
Fane Pop 100 watt 8/15 ohm £2550 
Fane Pop 60 watt 8/15 ohm £1300 
Fane Pop 50 watt 8/15 ohm Ei 100 
Fane Pop 25/2 25 watt 8/15 ohm £6.40 
Fane Pop 15 watt 8/15 ohm £4.40 
Fane Crescendo 15" 8 or 15 ohm £27.50 

. Fane Crescendo 12A 100w 8 or I5ohm £2420 
Fane Crescendo 12B 75w bass 8 or 15 £24 20 
Fane 807T 8" d/c roll/s 8 or 15 ohm £3.85 
Fane 808T 8" d/cone 8 or 15 ohm £2.64 
Goodmans Axent 100 tweeter 
Goodmans 8P 8 or 15 ohm 
Goodman: 10P 8 or 15 ohm 
Goodmans I2P 8 or 15 ohm 
Goodmans I5P 8 or 15 ohm 
Goodman: 18P 8 or 15 ohm 
Goodmans Twinaxiom 8 
Goodmans Twinaxiom IO 
Elac 9x55"59RM109I5ohm, 

59RM 114 8 ohm 
Elac 6}" d/c roll/s 8 ohm 
Elac 6}" d/cone 8 ohm 
Elac 4" tweeter TW4 
Wharfedale Super 10 RS/DD 
Coral 61." d/cone roll/s 8 ohm 
Siren 6}" 3 or 8 ohm 
Richard Allan 12" d/c 3 or 15 ohm 10"x6"3,8 or 15 ohm 
8"x5"3or8ohm 
7"x4"3or8ohm 
24." 64 ohm or 70 mm 80 ohm 
Adastra Hiten 10" lOw 8 or 15 ohm 
Eagle DT33 dome tw. 
Eagle HT15 tweeter 
Eagle CT5 tweeter 
Eagle CTIO tweeter 
Eagle MHTIO tweeter 
Eagle FR4 
Eagle xover CN23, 28, 216 

L6-60 
f3-80 
f4-49 
LII.55 
[17.OS 
£29.70 
£6.79 
£7-61 

SPEAKER KITS 
Wharfedale Linton 2 
Wharfedale Glendale 3 
Wharfedale Dovedale 3 
Richard Allan Twinkit 
Richard Allan Triple 8 
Richard Allan Triple Assem. 
Richard Allan Super Triple 
Goodman: DIN 20 
Fane Mode One 
Kefkit 2 
Kefkit 3 
Peerless 2-8 
Peerless 10-2 
Peerless 20-2 
Helme XLK 25 (Pair) 
Helme XLK 50 (Pair) 

Grundig Mariner TR865 
Grundig Elite Boy 500 
Grundig Melody Boy 500 
Grundig Melody Boy 1000 
Grundig Yacht Boy 210 
Grundig RF430 mains 
Grundig RF3I0 mains 

£2.53 Grundig RF3I0 
£3.22 Grundig Top Boy 
£2.59 Grundig Satellit 1000 
£1.21 Grundig C402 cassette 
£9.80 Grundig Signal 500 

[2 42 
Grundig C230 Cassette 
Tandberg TP41 

EI -44 BASF 9301 radio/cassette 
Bush VTR178 5 Band (Inc. Air) 
Trio KA2000A 
Trio KA2002 
TT Colt 
TT/KB Golf Preset 

E2 80 
TT/KB Weekend Auto 
TT/KB Europa 

£5.45 TT/KB SL53 cassette 
£3.66 TT/KB Studio 73 stereo cassette 
£1.25 Koyo KTR1664 8 waveband 
£2.54 Koyo KRT 1770 11 waveband 
£3 74 Koyo KTR1883 5 Band (Inc. Air) 
£4.45 Tec C200 Radio/Cassette 
£1.10 

£2.20 
£1.92 
£1.38 
£1.38 
£0.65 

Sp. matching transformer 3-15 ohm [I 10 
Celestion MFI000 25w horn 8 or 15 ohm 

£10 45 
Celestion PS8 (for Unilex) £2 16 
Calestion GI2M 8 or 15 ohm £1200 c 
Celestion GI2H 8 or 15 ohm £1500 B 
Celestion G I5C 8 or 15 ohm £24.00 L 
Celestion G18C 8 or 15 ohm £3300 L 
Car Stereo speakers -ask for leaflet. L 

£8.75 
LIS -75 
24.25 
E7-95 

£11.75 
£17.50 
£20 75 

LB -58 
[9.00 

£25-75 
£35.50 

ES -50 
£8.47 

£10.41 
£18-17 
£37.18 

Stephenspeaker kits and cabinets -send for 
free booklet "Choosing a Speaker". 
Prices include VAT. 
Carriage and insurance 75p per kit. 

RADIOS/CASSETTES/AMPS. 
£32 00 
[27 00 
£27 00 
£38 75 
£34 25 
[27-00 
£22-75 
E21-25 
£16 75 

£121 00 
£27.00 
[27 00 
£28 00 
£42.00 
[64 00 
[29 00 
E33-00 
£41.00 
L995 

E21.25 
E16 00 
E18-00 
£22 82 
£44.00 
£40-00 
£56-S0 
£23 SO 
£31 00 

Prices include VAT. 
Carriage and insurance 75p. FREE with each 
radio -"World Radio Stations Book" 

PA/DISCO AMPLIFIERS 
arriage and insurance LI -00 
aker 100 Watt £40.00 
inear 30/40 £25.00 
inear 40/60 £30.00 
inear 80/100 L55-00 

FREE with speaker orders over £7 
"Hi -FI Loudspeaker Enclosures" book. All units guaranteed new and perfect. Prompt despatch. 
Carriage and insurance 35p per speaker (tweeters and crossovers 20p) 

ALL PRICES QUOTED INCLUDE V.A.T. 

WILMSLOW AUDIO Dept. P.W. 
Loudspeakers: Swan Works, Bank Square, Wilmslow, Cheshire SK9 IHF. Radios etc: IO Swan St., Wilmslow, Cheshire SK9 IHF. 
Telephone Wilmslow 29599 

SINCLAIR CALCULATORS 
Subject to the maker's full guarantee. An incom- parably fast and comprehensive after sales service is provided by Sinclair's famous service department. 

Cambridge Kit £23 95 (£3.00) 
Cambridge Assembled £25 95 (£3 00) 
Executive £3395 (£3.70) 
Executive Memory £39.95 (£4 40) 

FERRANTI ZN414 
Fabulous integrated circuit radio chip supplied with Instructions £1.20 (23p). Also available a kit of parts to construct a MW and LW radio. 
Send sae for free leaflet. 

SINCLAIR EQUIPMENT 

Z40 £4.25 (63p) Piulcct 605 £18 95 (£2.30) 
ZOO £5.38 (74p) Stereo 80 Pre -amp £9.43 (£1.05) 
Q16 £5.90 (79p) Project 80 Tuner £8.95 (£1.10 ) PZ5 £3.47 (57p) Project 80 Decoder £S-69 (77p ) PZ6 £S-95 (99p) Project 80 AFU £5.38 (74p ) 
PZ8 £6.20 (849) Trans for PZ8 £2.95 (50p) 

SINCLAIR 
SUPER IC12 
6W ems power 
with 44 page 
booklet and 
printed circuit 
£2.10 (43P) 

SWANLEY IC TOMORROW £2.60 (47p) 
The world's most powerful IC amplifier. Similar 
appearance to the IC12 but rated at 10W eme 
power. Supplied with data but no printed circ uit board. 

BATTERY 
ELIMINATOR £3 75 (60p) BARGAIN - 
The most versatile 
battery eliminator eve. 
offered. Switched out- 
put of 3V, 4.5V BV, 
7.5V. 9V and 12V et 
500mA. 
Other eliminators stocked 
50 mA unless stated: - 
44V £1.50 (30P); BV £1.50 (30p); 9V Et -SO (30p); 
74V cassette type E2 25 (30p); Double 44V + 44 V 
£2 -SO (35p); Double BY + 6V £2. SO (35p); Double 
9V + 9V £2.50 (35P). 

IC RADIO CHIP TBAIS1 £2.10 (32p) 
The world's most advanced IC radio chip. Con- tains RF Amp, oscillator, miser, IF Amps, wide range AGC circuitry and voltage stabilizer. With 
data File (32p). Send S.A.E. for tree leaflet. 
A kit of resistors, capacitors and IF filters Is available to go with the chip for £1.75 (29p). 

S-DECS AND T-DECS 
S-6ECS L1 -99(31p) 
T-DECS L3 -63(47p) 
utDEC A £3.99 (51p) 
rTDEC B E9 -9S (81p) 
18 dil IC carriers 

VI -77 (25p) 

DELUXE KIT FOR THE 1C12 
Includes all parts for the printed circuit and volume, basa and treble controls needed to 
complete the mono version LI -SS (26p), Stereo model with balance control £3.50 (460). 
IC12 POWER KIT 
Supplies 28V 0.5 Amps £2.47 (SOp) 

LOUDSPEAKERS FOR THE IC12 
5" 8 ohm £1.10 (27p). 5" x 8" 8 ohm E1-55 (37p). 
PREAMPLIFIER KITS FOR THE IC12 
Type 1 for magnetic pickups, mica and tuners. 
Mono model LI.30(24p). Stereo model L2.30 (34p). 
Type 2 for ceramic or crystal pickups. Mono 60p 
(17p). Stereo £1.20 (23p). 
SEND SAE FOR FREE LEAFLET ON KITS 

ECONOMICAL QUADRAPHONICS 

Eagle AA10 Quadraphonic Synthesizer. £Com 
plete, sett-contelned matrix System In attractive 
cabinet. JuSt feed ordinary 2 channel steno into 
It and connect outputs to 4 loudspeakers to 
obtain the label experience In sound. 36 watts rms/channel. 

SWANLEY ELECTRONICS 
32 Goldsel Rd., Swanley, Kent 
Please add the aus shown In brackets alter the pries to cover the cost et poet and VAT. Official 
credit orders from school. etc, welcome. 
Mall order only. No callers, please. 
No vat on oversee' orders which are moat 
welcome. 
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C. T. ELECTRONICS 
267 ACTON LANE, LONDON 
W4 5DG 01-994 6275 

MAIL ORDER DEPT./REGISTERED OFFICE/COMPONENT COUNTER 

SEMICONDUCTORS 
AC107 35p BCY30 
AC125 25p BCY31 
AC126 25p BCY32 
AC127 27p BCY33 
AC728 28p BCY34 
AC176 27p BCY38 
ACY17 25p BCY39 
ACY18 30p BCY55 
ACY19 30p BCY70 
ACY20 25p BCY71 
ACY39 S5p BCY72 
ACY21 30p BD121 
AD140 609 BD123 
AD149 6Sp BD124 
AD161 409 B0131 
AD162 409 BD132 
ADZ11 £1-80 BD153 
AF714 25p BD156 
AF115 25p BDY11 

BDY17 
BDY19 
BF152 
BF194 
8E195 
BF X29 
BFX84 
BFX85 
BFX86 

15p BFX88 
12p BFY10 

AF116 25p 
AF117 259 
AF118 609 
AF172 309 
ASY28 309 
ASZ21 80p 
BA102 339 
BA112 SOp 
BA114 16p 
BA156 
BC107 
BC108 
BC109 12p 
8C147 12p 
BC148 129 
BC149 129 
BC153 15p 
BC157 119 
BC158 15p 
BC159 15p 
BC169C 14p 
BC182 149 
BC183 149 
BC184 149 
BC212 14p 
BC213 119 
BC214 14p 
BC238 12p 
BC239 12p 

WAREHOUSE 

70p 

20-24 BEAUMONT ROAD, W.4. 

SURPLUS COMPONENTS, TEST EQUIPMENT, etc. etc. 

50p THOUSANDS OF BARGAINS 
£1.50 

25p 
25p 

Test Equipment * Oscilloscopes * Signal Generators * Counters 
Cabinets * Bridges * Meters * Transmitters * Receivers * Power 

25p Supplies * Laboratory Equipment * Galvanometers * Audio Equipment 
259 * Video Equipment * Meters * Battery Chargers * Motors* Etc. * Etc. 
12p 
259 20 TONS OF ELECTRONIC EQUIPMENT 
850 
SOP 
70p 

Resistors * Relayº * Capacitors * Switches * Transformers * Meters 

* Potentiometers * Component Panels * Semiconductors * Cable * 
Values * Etc. * Etc. * Etc. 

14p Regret no lists available. Personal callers only. Cash and Carry only. 
12p 
12p 

40p MJ340 55p 0C36 65p TIP36C £4 10 2N2398 
55p MJ481 95p 0C42 409171P41C 95p -2N2646 
95p MJ2801 £1-25 0C44 20p1TIP42C £1.10:2N2846 
45p MJ2901 £2.20-0C45 200171550 109 2N2904 
60p MJE340 509. 0070 15p' ZTX107 15912N2905 
65p MJE370 75p 0071 179 ZTX300 15p .2N2906 

£1.00 MJE371 909 0072 20p ZTX500 16p 2N2907 
£160 MJE520 65p10075 25p'Z7X501 20p 2N2926 

22p1MJE2955£1-95 0076 25p ZTX504 50p ¡2N3053 
22p'MJE3055 05910077 40p ZTX531 30pI,2N3054 
25p,MM1613 43p 0081 25p ZTX550 259, 2N3055 
75p¡MM1712 60p 10083 25p 174659 8p !2N3232 
75p1 MPF102 15p 10084 OC84 25p 1N914 8p -2N3525 115p. 

80p1MPF103 0C139 300 ,1N916 8p 2N3702 
75p (2N5457) 35p 0C140 30p 1N4001 Op12N3703 
75p1IMPF104 OC170 25pi1744002 9p12743704 
75p (2N5458) 35p' 0C171 309,1N4003 Op 2N3705 129 
75p1MPF105 

i0C200 50p11N4004 10p '2N3706 12p 
£140' (2N5459) OC201 609!1N4005 12p I2N3707 129 

£1.801MPSA06 359 0C202 75p !1N4006 15912N3708 12p 

£1-951MPSA16 30plTIP29A 49p'1N4007 18912N3709 129 
35p.TIP30A 58911N4148 7p 2N3771 £2-70 

11p MPS006 75p TIP31A 62p12N696 25912N3772 £2-75 
15p MPSO56 70pITIP32A 70p 2N697 20pI2N3773 £2-9S 
309 N4T135 35p 7IP33A £1'05 2N698 25p',2N3819 359 
30plNKT222 25p TIP34A £1 55 2N706 129 ,2N3820 559 
30p'NKT401 05pITIP35A £3-35 2N706A 15P 2N3866 85p 
30piNKT404 80pTIP36A £2 65 2N708 15p12N3904 22p 

30pNK7773 30pITIP41A 75p 2N930 20pj2N3905 25p 
3591NKT774 25p1TIP42A 90p 2N1132 25p12N4058 129 
50p 0A5 20p¡TIP298 511))2N1302 189 2N4059 12p 

BFY50 259'0A10 209-T1P308 66p 2N1303 18912744060 12p 

BFY51 25p; 0A47 10pITIP31B 70p 2N1304 259 2N4061 12p 

BFY52 25p: 0A70 129171P3213 82p 2N1305 25p '2N4126 lip 
BFY53 25p'10A79 12p1TIP338 £1'12 2N1306 259 2N4286 15p 

BFY90 66p 0A81 109 TIP348 £1.68 2N1307 25p 2N42137 15p 

BSW63 B5p,0A90 10plTIP356 £2 81 2N1308 25p,2N4288 15p 

BSW68 80p 0A91 10p TIP36B £3-64 2741309 25p'2N4289 159 

BSY95A 12p'.0A200 10p TIP41B 839 2N1613 25912744290 15p 

C111 50c, 0A202 10p TIP42B 98p 2N1711 25p ,2N4444 £1-90 
C426 40p'0A210 35p TIP29C 71p 2N2147 70p12N4871 35p 
6Y100 15p -0A211 359 TIP30C 789 2742160 BSp,2N4920 60p 

BY122 65p10C16 90p TIP31C 85p 2N2217 25p;2745191 96p 

BY126 20p,0C19 85p TIP32C £1'05 2N2218 25912N5194 £1-10 
BY127 20910C22 55p TIP33C £1-30 2N2219 25p 40360 50P 

BY164 65p 0C26 65p TIP34C £1.902N2222 20p140361 50p 

IS100 15p 0C28 65p TIP35C £3-20 2N2222A 25p140362 559 

15103 20p10C35 609 

DIGITAL INTEGRATED CIRCUITS SN7491 AN SN74145£1-S0 SN74176£1-80 
SN7400 20p SN7422 48p SN7450 20p £1'00 SN74150£3'35 SN74177£1-00 
SN7401 20p SN7423 48p SN7451 20p SN7492 75p 5N74151£1.10 SN74180£1-55 
SN7402 20p SN7425 ttp SN7453 20p SN7495 75p SN74153£1.35'SN74181E7-00 
SN7403 20p SN7427 42p SN7454 20p SN7494 009 SN74154£2-00 SN74182£2-00 

SN7404 20p SN7428 50p SN7460 20p SN7495 80p 5N74155£1-55 SN74184£2.15 
SN7405 20p SN7430 20p SN7470 30p SN7496 £1-00 SN74156£1-55 SN74185A 
SN7406 30p SN7432 429 SN7472 30p SN7497 £6.25 SN74157£1-80 £2-40 
SN7407 30p SN7433 70p SN7473 40p SN74100£2.50 SN74160£2.00 SN74190£1.85 
SN7408 20p SN7437 65p SN7474 40p SN74104£1.45 SN7416112'00 SN74191£1-95 
SN7409 45p SN7438 659 SN7475 55p SN74105£1.45 5N74162£3.40 SN74192£2.00 
SN7410 20p SN7440 20p SN7476 459 SN74107 50p SN74193£2-00 

SN7411 23p SN7441AN75p SN7480 80p SN74110 009 SN74164£2.75 SN74194£2-50 

SN7412 42p SN7442 75p SN7481 £1.25 SN74118£1.00 8N74165£4.00 SN74195£1.85 

S747413 30p 5747443 £1,00 SN7482 37p 57474119£1.90 SN74166£4.00 SN74196£150 
SN7445 £2-00 SN7483 £1'00 SN74121 95p SN74167£8.25 
SN7446 E200 SN7484 90p SN74122£1.35 S7474170£1-10 

30p SN7447 £1-75 SN7486 45p SN74123£2.70 5N74174£2.00 
20p SN7448 £1-75 SN7490 75p SN74141£1.00'SN74175£135 

SN7416 30p 
SN7/17 
SN7420 

S N74197 £1-50 
SN74198£4-80 
SN74199£4-60 

S.C.R. 
BTY79/400R 75p 
CRS 1í05 25p 
CRS 1110 30p 
CRS1/20 30p 
CR51/40 359 
CRS 3/035 30p 
CRS 3/10 30P 
CRS3/40 50p 
CRS 3160 60p 
CRS 7/400 70p 
CRS 7/600 0/1p 
CRS 161100 65p 
CR5 16/200 7.29 
CR516/600 £1-05 
C 1060 65p 
TIC 44 35p 
16RC/20 709 
2N3525 £1.05 

BRIDGE REC7IFIERS 
81122 1 5A 40V 409 
BY1641-4A200V 57p 
CIC2-100 2A 100V 399 

6A 100V 65p 

ZENER DIODES 
8ZY88 Series 400mW 

3.3-33V. 5% 1Sp 
1 -5 watt range 25p 
10 watt range 45p 

L.E.D. 
TI 209 H.P.5092 28p 

L.D.R. 
ORP12 Sip 

TRIACS 
SC40D 6A, 400V £1 00 
SC40E 6A, 500V £1 20 
SC45D 10A, 400V £1 25 
SC45E 10A, 500V £1 45 
SC50515A, 500V £1-85 
40430 6A, 400V 85p 
DIAC 25p 

LINEAR OP. AMPS 
709C T0991DIL 40p 
723C 7099/ DIL £1 05 
741C DIL 50p 
747CT099/DIL £1 10 
72748P DIL 85p 
723C 7099 £1 OS 

CA3014 £1 55 
CA3018 £1 00 
CA3028 £1 20 
CA3036 £1 00 
CA3046 £0 95 
CA3048 £2 34 
CA3075 £1 60 
CA30900 £1 85 
MC1303L £1 85 
MFC40000 55p 
MF C4000B 60p 
SL403D £1 50 
ZN414 £1 25 
LM309K £1 90 
TAD100 £1 90 
TOKO FILTER 15p 
TAD 110 £2 00 

LOW COST 
OSCILLOSCOPES 

Cossor Solartron 
1035 D.B. CD643.1 
1049 Mk. 3A CD711 S.2 

D.B. 
1049 Mk.4. EMI 

D.B, WM2 

Solartron 
AD557 
CD513.2 
CD523 S.2 
C0643 

WM3B 
WM7 
W M8 
WM16 
WM18 
WM26 

All prices and details 
on application, phone 
01-994 6275. Inspection 
welcome -call at ware- 
house. 

V.A.T. 
Unless otherwise stated 
all prices are EXCLU- 
SIVE of V.A.T. Please 
add 10% to all orders. 
Carriage: orders under 
£5 + 20p. Over £5 post 
tree. 

AUDIO ACCESSORY SHOP 
17, TURNHAM GREEN, TERRACE. 

CHISWICK W4. 

VALVE AMPLIFIERS 
5 Watt £1250 50 Watt £302S 

15 Watt £2450 150 Watt £7590 
30 Watt £2950 500 Watt £12150 

TRANSISTOR AMPLIFIERS 
FAL Phase 50W £3993 FAL Phase 100W £89OS 

DISCO CONSOLES 
FAL Disco Mk 2 £8209 FAL Power Disco .... £123 75 

(with 70W RMS Amp) 

HEAVY DUTY 
LOUDSPEAKERS 
* SPECIAL OFFER PRICE * 
Decca Bin 10 watt Hi-Fi 
speaker, plus matching 
tweeter £750 complete 
Suitable 2 way Xover 
15in. 70W E.M.I.6 ohm . 

SPEAKER CABINETS 

DISCO LIGHTING 
Sound -lighting module £7.90 
3 channel sound -light £22.50 
Oilwheel bin dia. £5.25 
Suitable lrpre motor £1.00 

£1.21 Strobe 4 Joule £25.00 
. £19.50 Single flash box £7.50 

(100W Red, Blue, Gn. Yel.) 
Triple flash box £1025 

Suitable for any 12in. speaker 
covered in resine and vynair. 
Sire: 18in x 18in z 8in approx. £9.90 

TEAK VENEERED SPEAKER CABINETS 
For 8 x 5in speaker £3-S0 each 
For 8in. + Tweeter £S-00 each 
For 13 x 8in. £8.50 each 
For 12in. + Tweeter £9.90 each 
ALSO: Audio Connecting Leads, Tape, Cassettes, Stereo Systems, 
Mixers, Mic. Stands, Speaker Cloth, Turntatles, Plynths, Covers, etc., etc. 

SGS EA1000 
3W AMPLIFIER 
MODULE £2.45. 
Handbook lop 

Solide, 15W Class B 

Audio Amp thick film 
Circuit £3 -OS. 

Handbook 15p. 

TBA 800 5W Audio 
I.C. £1 -SO. Data 10p. 

UA041 5W Amplifier 
Module £3.75. 

ELECTRONIC COMPONENTS 
BARGAIN COMPONENT PACKS 

Pack 
No. 

1 500 Carbon resistors, }, f, 1, 2 watt 
2 100 Electrolytic Condensers 
3 250 Ceramic, Polystyrene, Silver Mica, etc., 

Condensers 
4 250 Polyester, Polycarbonate, Paper, etc., 

Condensers. 
5 25 Potentiometers, assorted 
6 250 High -stab, 1%, 2%, 5% resistors. 
7 50 Assorted Tagstrips 
8 11b Assorted nuts, bolts, washers, spacers, 

etc. 
9 25 Assorted switches, rotary, lever, micro, 

toggle, etc. 
10 50 Preset Potentiometers. 

ALL COMPONENTS NEW AND UNUSED 
£1 + 25p P.p. per pack, £5 for 5 packs p/tree. 

TEST EQUIPMENT 
TEKTRONIX Type 109 Puise Generator £75 

H P Transfer Oscillator, 5406, 100-200 MHz £100 

H P Sweep Oscillator, HO1-686C, 7-11 GHz £120 

H P Sweep Oscillator, 684C, 4-8 GHz £150 

MARCONI VHF-SHF Signal Generator. TF 1056 £200 

KLYSTON POWER SUPPLIES 
Large selection in stock. £20 each. 

PYE LING Automatic Cycling Oscillator. A.C. 0.1. 5Hz-5LHz 

MARCONI TF 1400 Double Pulse Generator 
CINTEL 1873 Square Wave and Pulse Generator 

£50 
£65 
£59 
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R n 

1 BUILD YOUR OWN TOURIST PUSH 
t BUTTON CAR RADIO 

Technical specification: 
1.) Output 2.5 watts R.M.S. into 8 ohms. For 12 volt 

operation on negative or positive earth. 
2.) Integrated circuit output stage, pre built three stage 

IF Module. 
Centrals Volume. manual tuning and five push buttons for 
station selection, illuminated tuning scale covering full 
medium and long wave bands. 
Size Chassis 7 ins. wide. 2 ins. high and 4'r ins. deep approx. 

Remember/ one of the 
Top Ten Accessory 

Awards from 
Motor maasine 

PUSH BUTTON 
CAR RADIO KIT 

NOTE: The ability to solder on a printed circuitboard is 
necessary to complete this kit successfully. Circuit diagram 
and comprehensive instructions 55p free with kit. 

Car Radio Kit 
£6.60 -- 55p. postage it packing. 
Speaker including baffle and being stuns 

£1.65 - 23p. postage ít packing. 
Re:ommendedCanAerial -fullyretractableand locking, 
£1.35 post paid. 

STEREO 
1 

QUALITY SOUND 
FOR LESS THAN£19.00 

Stereo 21 easy to assemble audio system kit, - no soldering 
required Includes:- 
BSR 3 speed deck, automatic, manual facilities together with 
ceramic cartridge. 
Two B" 5" speakers with cabinets. 
Amplifier module. Ready built with control panel, speaker leads 
and full, easy to follow assembly instructions. 

For the technically minded :- 
Specifications: 
Input sensitivity 600mV:Aux. input sensitivity 120mV: Power 
output 2.7 watts per channel: Output impedance 8-15 ohms. 
Stereo headphone socket with automatic speaker cutout. 
Provision for auxiliary inputs - radio, tape, etc., and outputs for 
taping discs. Overall Dimensions. Speakers approx. 
15;" x 8" x 4". Complete deck and cover in closed position 
approx. 151" x 12" x 6". Complete only f18.45. 16p. 
Extras if required. 

p & P Optional Diamond Styli f 1.37 
Specially selected pair of stereo headphones with individua 
level controls and padded earpieces to give optimum 
performance, £3.85. 

STRACK 
CARTRIDGE 
PLAYER 

Elegant self selector push button player for use 
with yuur uwn stereo system. Compatible with 

Viscount Ill system. the Stereo 21 and the 
Unisound module. 

Technical specification. 
Mains input, 240V, Output sensitivity 125nrV 

Comparable unit sold elsewhere at (24.00 approx 

ours for only £10.60 -i- 90p. p 8 p 

V 

DISCO 

AMPLIFIER 
Reliant Mk IV Mono Amplifier, ideal for the 

small disco or house parties. 
Outputs 20 watts R.M.S. into 8 ohms (suitable 

for 15 ohms). 
Inputs 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 Transis- 
tors). "Solid State Circuitry. *Attractive Styling. 

1) Crystal Mic or Guitar 9mV. 2) Moving coil 
Mic or Guitar 8mV. 3), 4), 5) Medium output 

equipment (Gram. Tuner, Monitor, Organ, etc.) 
- all 250mV sensitivity. 

Size approx.l2; ins..< 6 insx 3; ins 

£13.50 60p. 
postage & packing. 

BUILD YOUR 
OWN STEREO 
AMPLIFIER 

For the man who wants to design his own stereo 
-here's your chance to start. with Unisound- 
preamp, power amplifier and control panel. No 
soldering-lust 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. 

£7.64- 55p.p frp 

PE TAPE LINK 
CONSTRUCTORS 

..._._....,._ 
.y 

A suitable 3 speed tape deck, less heads. 
Caters up to 5; ins. spools. 240V AC mains. 
Unused but store soiled hence no 
warranty. £4.00 - f1.00 p ft p 
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£49.00 
40 Watt Amplifier. 
Vi Ill - R102 now 20 watts per channel. 

System I includes. 
Viscount III amplifier - volume, bass. treble 
and balance controls, plus switches for mono/ 

stereo on/off function and bass and treble 
filters. Plus headphone socket. 

Specification 
20 watts per channel into 8 ohms. 

Total distortion e,, 10W ââ 1 kHz 0 1%. P.U.7 (for 
ceramic cartridges) 150mV into 3 Meg. P.U.2 

(for magnetic cartridges) 4mV 2_ 1 kHz into 47K. 

equalised within 1dB R.I.A.A. Radio 150mV 

into 220K. (Sensitivities given at full power). 

Tape out facilities: headphone socket, power 

out 250mW per channel. Tone controls and lifter 
characteristics. Bass: 12d8 to -17dB a, 

60Hz. Bass filter: 6dB per octave cut. Treble 

control: treble 12d6 to -12dB, 15kHz. 

Treble filter: 12dB per octave. Signal to noise 

ratio: (all controls at max.) -58dB. 
Crosstalk better than 35dB on all inputs. 

Overload characteristics better than 26dB on all 

inputs. Size approx. 131"X9"x 3f". 

Garrard SP. 25 Mk III deck with magnetic 

cartridge, plinth and cover. 

System II 
Viscount III amplifier (As System II 

Garrard SP. 25 Mk III deck As System li 

Two Duo Type III matched speakers 
Enclosure size approx.23'. 11'. 

Finished ni teak veneer. Drive units approx. 

13'. 8', with 31 HF speaker. Max. power 

20 watts. 8 ohms. Freq. range 20Hz to 20kHz. 

Complete System £65.00 

PRICES: SYSTEM 1 

Viscount Ill R 102 ampldier 124 ZO El p 8 p 

2 Duo Type II speakers t 14 00 E2 20 p 6 p 

Garrard SP25 Mk. Ill with 
MAG. cartridge plinth b coves 118 00 11 75 p b p 

total f56 20 

Available complete for only 149 00 13 50 p b p. 

PRICES: SYSTEM 2 

Viscount R 102 amplifier 124 20 

2 Duo Type Ill speakers 132 00 

Garrard SP25 Mk Ill with 
MAG. cartridge plinth b coves 119 00 

tlpBp 
1330pbp 

tl75pbp 
Two Duo Type II matched speakers - 

total t 74 20 
Enclosure size approx. 17"x 10;"x 6;- in 

simulated teak. Drive unit 13"x 8" with parasitic 

tweeter. Complete System £49.00 Available complete for E65 00 14 p. b p. 

THE ULTIMATE 
COMPLETE SPEAKER 

SYSTEM EMI LE 315 

Recommended retail 
selling price, £86.00. 

Our price £45.00 
£3.50 postage Er packing. 

A professional standard five 

way speaker system with 
enclosure giving top quality 
performance. 
Enclosure Dimensions 
approx. (3ft. x 2ft. x 1ft.). 
Drive Units 
Hand built -15" diameter 

bass with 3' voice coil, 

- two 5" diameter Mid 

Range units, 
- two 31" HF. units, 

plus matching crossover 

panel with two variable 

potentiometers for mid and 

high frequency adjustment. 

Powder Handling 
Continuous rating 
35 W rms., Peak power 

rating 70 W. 

Frequency Response 
20 Hz 20,000 Hz. 

s 
Mail orders to Acton. Terms C.W.O. 

411 onquires Stamped Addressed Envelope. 

Goods not despatched outside U.K. 
Just write your order giving 
your credit card number Leaflets available for all items listed.* 

DO NOT SEND Send stamped addressed envelope. 

YOUR CARD 'Nc leaflet available on Reliant MF 1V Mono ',moldier 

EMI SPEAKERS 
fANMSlMJPED/MT/nN 

15" 14A/780. Bass unit on a rigid 
diecast chassis. Superior cone material 

handles up to 50 watts RMS. and is 

treated to give a smooth frequency 

response. Resonance 30 Hz. flux 

density 360.000 Maxwells. Impedance 

at 1 kHz is 8 ohms. 3 voice coil. 

Recommended retail price 
£40.80. 
OUR PRICE £18.70 + 
£1.50pErp 

950 Kit - Five matched speakers and 

crossover unit for handling up to 

45 watts. frequency response from 20 

to 20.000 Hz. 

Huge 19" 14 lapprox.l high 

efficiency Bass -Speaker with 
16,500 -gauss magnet built on a heavy 

diecast frame. 

The four 10.000 gauss tweeters. each 

3; die. approx.. are feu by the 

crossover which critically adlusts 
signal for maximum fidelity. Impedance 

at 1 kHz is 8 ohms. Bass coil 2 . others 

0.5-. Recommended list price 144 00. 

OUR PRICE £25.00 + 
£1.50p&rp 
Special Offer. 

Radio and TV Components (Acton) Ltd. 

21 High Street, Acton, London W3 6NG c 

323 Edgware Road, London W2 
Edgware: 9 a.m.-5.30 p.m. Half day Thurs. 

Acton: 9.30 a.m.-5 p.m. Closed all day Wed. 
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G. F. MILWARD 369 Alum Rock Road, Birmingham B8 3DR. Tel. 021-327 2339 
SPECIAL OFFER ! ! ! MULLARD ELECTROLYTIC CAPACITORS 

SMALL ELECTROLYTICS 
Ref. No. Capacity Voltage Price 
H8/1 1pF 150V 4p H8/1A 2uF 150V 2P 
H8/2 2.2uF 25V 4p 
H8/2A 3.3uF 25V 4p 
H8/3 3/F 50V 4p 
H8/3A 40F 50V Ip 
H8/4 4.70F 25V 4p 
H8/4A 5µF 64V Ip 
H8/5 5aF 10V 4p 
HO/SA 50F 150V 4p 
H8/6A 10uF 10V / p 
H8/7 10uF 70V 4p 
H8/8 160F 35V 44/ 
H8/8A 18aF 16V 4p 

H8/9A 20pF F 5V 70V 2P 
H8/10 22pF 70V 4p 
H8/10A 220F 100V 4p 
H9/11 25uF 12V 4p D H8/11A 210F 275V 4D 
H5/12 32aF 1oV Ip 
H8/12A 300E 10V Ip 
H8/13A 32pF 50V 417 H8/14 400F 25V SP 
H8/14A 400E 16V 4P 
H8/15 47uF 50V Op 
H8/15A 400E 35V 4P 
H7/1 50uF 8V 
H7/1A 50uF 10V 41) H7/2A 64uF 2 -SV 2p 
H7/3A 64aF 25V 4p 
H7/4 640F 15V 

Ref. No. Capacity Voltage Price 
H7/4A 84µF 35V { p 
H7/5 80uF 16V 4p 
H7/6 fr 11004/F 25V SD 
H7/7 La 1000F 25V Ip 
H7/8 G 125uF 16V Sp 
H7/8A W° 100uF 35V Sp 
H7/9 100oF 63V ip 
H7/9A 0 125uF 4V Ip 
H7/10 125025V ip C H7/10A 160pF 2.5V 3p 
H7/11 W 1600F 25V {p 
H7/11A M. 150/1F 16V 5p 
H7/13A 200uF 25V tp 
H7/14 d 220µF 50V 10p 
H7/14A Yf 220uF 16V {p 
H7/15 - 220uF 25V Spp 
H7/15A6 2500F 35V 10 H6/A ° 2500F 4V 3P 
H6/2 :L 250uF 25V 7p 
H5/3A 62 320pF 2 -SV 3p 
H6/4 

4Z 320uF 10V 4p 
H6/4A 3300F 16V Sp 
H6/5 I 330µF 25V 10p N H6/SA 330aF 35V 15p 
H6/8 0 470uF 25V top 
H6/8A O. 470uF 35V 20P 
H6/9A 400aF 40V 21)p 
H6/13A 1000uF 25V lip 

071 and 072 Series 
Capacitance 

Type No. Voltage Vdc. µF 
071 15332 16 3300 
071 15472 16 4700 
071 15682 16 6800 
072 15752 16 7500 + 7500 
07215113 18 11000 + 11000 
071 18472 25 4700 
072 16502 25 5000 + 5000 
072 18752 25 7500 + 7500 
071 18681 63 680 

106 and 107 series 
106 16223 25 22000 
106 17103 40 10000 
107 10222 100 2200 

Type No. Voltage Capacitance 
10215163 16 16000 
104 90003 20 39000 

16802 25 8000 
10/90001 45 20000 

A further 10% discount on lots of 100 of 

Please calculate the weight of your order and 

Not over Ordinary Parcels 
1üb 1{p 
21b 2lp 
41b 25p 
Blb 29p 

Max. Ripple 
Current at 50°C Weight 
2.4 amps toz 15 
3.9 amps lop 
5.8 amps 1 

10.5 amps 3óz 
13.8 amps t oz 

T 

5.4 amps 1+oz 
9.6 amps 3+oz 37p 
12-6 amps K+oz 
2.1 amps loz 15p 

17 amps 10oz E1-12 
12 amps 7+oz Hp 
10 amps 5+oz 74p 

Weight Price 
80z 20p 
160z 30p 

1óoz fVSe^7 
any one type. 

include appropriate postage. 

Not over Ordinary Parcels 
lOIb 37p 
141b 47p 
181b 57p 
221b 47p 

4p 

GOODS PLUS 10% V.A.T. UNIJUNCTION TRANSISTORS SIMILAR TO 2N 264 25p 

RESISTORS i CERAMICLi 
DIODES 

CUTTER/ 
. BOARDS QD PIECES'. 

VERO 

UNUSED4 1 MARKED,TESTED 
TRANSISTORS 
íC108 ETC. 

COMPUTER PANELS 
CONTAINING MASSES 

SFCAPACITO DIODES. TRANSISTORS.100 
INDUCTORS. RESISTOR, 
& CAPACITORS 

20p I PACK No. 1 POSTAGE Sop 
I PACK No. 3 POSTAGE 20p 

I PACK No. 5 POSTAGE 27p I PACK No. 7 

S 
100 CERAMIC i 100 CAPACITORS100 
100 POLYSTYRENE 
CAPACITORS 

100 

CAPAC TORS$ 
SO MULLARD POLYESTER 
CAPACITORS 

£100 .11SIGNAL TRANSISTOR S DR 
KIT 

SIGNAL INJECTOR KIT 

100 RESISTORS 
CAPACITORS 

(ASSORTED TYPES) 

POSTAGE 20p I PACK No. 2 POSTAGE 20p 
I PACK No. 4 POSTAGE 20p I PACK No. 6 POSTAGE 20p f PACK No. t 

Which type of Shopper 
are 

Shopper A, enthusiastic to a fault, is determined to 
track down the components he needs for his next 
project. We'll overlook the fact that he'll probably 
end up with pneumonia! 
Shopper B learnt his lesson long ago-now he simply 
sits back and orders all his requirements from his 
Home Radio Components' catalogue. The worst that 
could happen to him is that, being so absorbed in the 
catalogue, he might burn his toast! That's a small I 

price to pay though for the comfort, convenience and 
economy of ordering components this way. 

You too can join the blissful "B's"-there must be about 
100,000 of them! To get your catalogue (240 large pages 
packed with 6,800 items, 1,770 of them illustrated) simply 
post the coupon with your P.O. or cheque for 77p (55p plus l l 

22p post and packing). Every catalogue contains 5 HOME RADIO (Components) LTD.. Regd. No. 912966 London. 
vouchers, each worth 10p when used as directed. Send now. L Dept. PW. 234-240 London Road. Mitcham CR4 3HD 

Pleases wr,(e your Name and Address , hlocA can,91s 

I 

Name 

Address 
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1(11Th I.L.P. (Electronics) Ltd 

SECOND GENERATION 25 WATT HYBRID 
A brand new hybrid fabrication technique, recently perfected i n our laboratories, has 

enabled us to achieve our latest range of completely Integrated devices. 
We have now finally reduced the modular amplifier to a simple Input/output device 
requiring only the addition of a basic unstabifized (split line) power supply. 
The HY50 takes medium power modules to their logical conclusion by incorporating 
with It a heatsink, which is designed in special high conductivity alloy, sufficient for 
normal audio use without additional chassis sinking. All this without significantly 
increasing the size of the module comparable in size to a packet of 'King-size' 
cigarettes. 
Consistent with modern thinking a triple rated output circuit with a load fuse allows 
for peak transient response without distortion but ensures the necessary protection. 

OUTPUT POWER: 
LOAD IMPEDANCE: 
INPUT SENSITIVITY: 
INPUT IMPEDANCE: 
TOTAL HARMONIC DISTORTION: 
SIGNAL/NOISE RATIO: 
FREQUENCY RESPONSE: 
SUPPLY VOLTAGE: 
SIZE: 

SPEC. 
25 watts RMS. 50 watts peak music power 
4160 into80 
Odb (0775 volts RMS) 
47KD 
Less than 01% at 25 watts typically 0 05 

better than 75db 
10Hz-50KHz ± 1db 
± 25 volts 
105 x 50 x 25 mm 

Price £5.40 mono, £1080 stereo 

Price inclusive of VAT 8 P & P 

NEW HY5 PRE -AMPLIFIER 
Unchallenged for two tears, the HY5, our unique multifunction preamplifier/tone hybrid, has been brought 
into line with the advancements In our power hybrids. 
Like the HY50, the new HY5 has no external components & has been redesigned to run oft a split power - 
line with Improvements In signal/noise, overload, capability & reduced distortion. The output has been 
increased to match the power module (Odb), and to share the same power supply. 
Overall size is reduced by the use of a new thin film circuitry while the device still retains all the functions 
of the earlier device. 
When combined with the HY50 & power supply only potentiometers are required to complete a simple 
mono amplifier with Input & output facilities expected to be found on HI -Fi amplifiers. 
Thecombination of two HY5's two HY50's sharing a common power supply (PSU50) are linked by a 

balance control to form a complete stereo system. 

INPUTS SPEC. 
Magnetic Pick-up 3mV (within 1db RIAA curve) 
Ceramic Pick-up up to 3mV 
Microphone 10mV 
Tuner 250mV 
Auxiliary 3-100mV 
Input impedance 4711 1kHz 

OUTPUTS 
Tape 100mV. 
Main output, Odb (0.775volts) 

ACTIVE TONE CONTROLS 
Treble ± 12db at 10kHz 
Bass ± 12db at 100Hz 
OVERLOAD CAPABILITY (equalization stage) 40db on most sensitive Input 
OUTPUT NOISE LEVEL (below 10mV magnetic input) 68db 
DISTORTION 0 05% at 1 kHz 
SUPPLY VOLTAGE + 16-25 volts 
SUPPLY CURRENT 15mA 
Price £4.51 mono, £9'02 stereo 
Price inclusive of VAT & P & P 

POWER SUPPLY PSU50 
The new PSU50 has a low profile look being only 2} inches high and can be used for either mono or stereo 
systems. 
SPEC. 
OUTPUT VOLTAGE ± 25 volts 
INPUT VOLTAGE 210-240 volts 
SIZE L. 70,D. 90,H. 60 mm 

Price £5 23 
Price inclusive of VAT & P 8 P 

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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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 

f ree ! Brochure, without obligation to: 

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

NAME: 

ADDRESS 
W B43 

BLOCK CAPS please 

18w 
yà BIT 

LAStr 
etE 

'ÇV When you buy 
ADCOLA equipment 

you are purchasing the 
best soldering merchandise. 

These instruments identical 
to those used in industry world 
wide.The electronics industry 

use ADCOLA for our reliability, 
efficiency, precision and high 

safety standards. ADCOLA 
ust be right for you! 
Treat yourself to the 

BEST! Order on 
your coupon 

NOW 

!=¡ 

n 
n 

L 
L 

WORTH WA/T/IVC 
A JOINT ANNOUNCEMENT FROM 

zMxoFs 

Due to contractual commitments both at home 
and overseas Eddystone Receivers are in short 
supply. Whilst the manufacturers are doing 
their best to meet these requirements we 
would ask your forbearance and understand- 
ing of the present delivery situation. Limited 
supplies of the ever popular EC10 and EB37 
will continue to be available. Apologies for the 
necessity to "DIM THE LIGHT" - normal 
brilliance will be resumed as soon as possible. 

IMHOFS 
112-116 New Oxford St. 
London WC1 A 1 HJ 
telephone 01 636 7878 

EDDYSTONE RADIO Ltd. 
Alvechurch Rd. 
Birmingham B31 3PP 
telephone 021 4752231 

R85 

KNow 
uSi 1r#ti#. 

so.DERl .G EQ#1ipEÑ T Please send me the following items 
A L706 INVADER Soldering instrument £2.42 
B L646 INVADER Soldering instrument £2.66 
C L1676 INVADER Soldering instrument £2.73 
D BL646 INVADER 12v Battery model £3.35 
E BL1076 INVADER 12v Battery model £3.50 
F INVADER Soldering Kit £4.73 
G R500 ELECTRIC Desoldering tool £9.79 
H REEL Desoldering Braid £0.75 
I L686 SOLDERING stand £1.97 
J L68 PROTECTIVE stand £1.31 
K } KILO SOLDER REEL £1.74 
L 3oz SOLDER REEL f0.52 
M SOLDER PACK £0.10 
New Catalogue 
All prices include 10% VAT 

PRINT NAME 

PRINT ADDRESS 

Please tick items required 

Post to ADCOLA PRODUCTS LTD. ADCOLA HOUSE GAU DEN ROAD LONDONSW46LH VAT REGD No.235 6153 72 REGD No. 442762 1038 
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DON'T BUY TRIO 
(UNTIL YOU SEE THIS!) 

SENSATIONAL' 9R59DS £52'59 (incl VAT) PLUS FREE SPEAKER 

DISCOUNTS JR599 £16500 (incl VAT) PLUS FREE HEADPHONES 
DELIVERED-OSR RISK! 

FOR ANY LOCATION 

A COMPLETE RADIO 
STATION 

at a cost (delivered at our risk), little, if any more than the 

cost of the TRIO equipment alone ! ! ! 

Including - in gold hammer finish stove enamel - 
the world record award winning 

JOYSTICK V.F.A. and JOYMATCH A.T.U. 
REGD. & PAT. REGD. 

FREE Headphones or Speakers; Suitably Terminated Connectors; 
Handbook; Carriage; Insurance. In addition a JOYSTICK 
V.F.A.; JOYMATCH A.T.U.; feeder external mounting 
insulators are supplied FREE or greatly reduced when you 

buy a PARTRIDGE PACKAGE. 

A PARTRIDGE PACKAGE constitutes a COMPLETE RADIO STATION-ready to use however confined 

your domestic space. The World renowned TRIO range of Communications Receivers and Transceivers, 

the WORLD RECORD, internationally patented JOYSTICK V.F.A. (all band aerial) only 7' 6" long 

(assembled) and a JOYMATCH aerial tuning unit, a pair of matching headphones or internal speaker, 

plus accessories, go to complete your READY TO USE RADIO STATION at a price that truly represents 

VALUE FOR MONEY! H.P. FACILITIES WHERE POSSIBLE -24 HOUR DELIVERY (MON-FRI.) 

ADD £4.00-OUR RISK! 
PARTRIDGE PACKAGE (Save £1530) 

£6 No. 1 with Gen. Coverage AM;CW;SSB (MW/SW) 9R59DS Receiver ..£65-91 0 
£65 99t 

1 (Save £25.30) 
£19097 (Save £22. No. 2 with Amateur Bands 80 thru 10m AM/CW/SSB JR310 Receiver 

No. 3 with Amateur Bands 160 thru 10m plus 2m AM/CW/SSB JR599 .' 
.. £26100 (Save £135) 9 48) 

No. 4 with Amateur Bands 80 thru 10m TS!PS 515 Transceiver, 180w .. 

NOTHING MORE TO PAY! OUR RISK Access/Barclaycard orders accepted by 'phone 

JOYSTICK V.F.A. £13.75; JOYMATCH TX/RX A.T.U. 111A 1 -6-32mHz £1375; JOYMATCH A.T.U. 111 RX only 500kHz- 

32mHz £1375; JOYMATCH A.T.U. LO -Z500 TX/RX 500w SSB (PA input), Built-in RF meter £19-91; Communications 80 head- 

phones (suitable TRIO, EC10 etc.) £3-14; Matching Speaker (with instructions for internal fitting in 9R59DS & JR310) £2.00; 

TRIO: Linear Amplifier TL911 £17215; TR2200 2m personal transceiver £8745; TR7200 2m car transceiver £14245; Spare set 

valves for 9R59DS £2-35; OA2 Mains Stabiliser 74p. 

NEW : World-wide reception on the amazing "DX -CRYSTAL SET" £2-42 incl. unique aerial. 

NEW : AMTRON QUALITY KITS-send for brochure and prices. 

PARTRIDGE BUDGET LINE 
Artificial Earth-solves receive and transmit earth problems (as used on North Sea Oil Rigs!) £5 80; Aerial Bandswitch 

-tuned aerial for domestic receivers £5-80; A.T.U. KIT-for use with transmitters and Communications Receivers 

£5-80; (assembled £7-01); Mini SWR Bridge -1-8 to 180mHz, 2kw P.E.P., 75 or 500, S0239 sockets; 1:1 to 1:3 ratio, 

80 x 30 x 30mm £560. (All prices quoted INCLUDE V.A.T., CARRIAGE, PACKING, INSURANCE.) 

Send 3tp stamp for full illustrated details. Special TRIO brochures (state which) 34p stamp extra. 

NO V.A.T. ON OVERSEAS ORDERS! Carriage and insurance extra overseas orders 

l7RTRIDG 
B O X 5 aaaaasraias ,vEnr En[anv 

LEfTl10/fl/f ' G3CED - G3VFA 
FOR EXPERT ADVICE AND INFORMATION 

Telephone: 0843 62535 or 62839 evenings and weekends 
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enry's 

UST 
EQUIPMENT 

MULTI METERS 
(cary. etc. 30p) 
M210 20K/Volt Slimline 6 75 
TLH33D 2K/Volt Robust 7.50 
U437 10K/Volt Steel case. AC up to 40 KHz 4.95 
U4324 20K/Volt with AC current ranges 8 00 
AF105 50K/Volt 1195 
U4313 20K/Volt AC current. Steel case 10-50 
U4341 Plus Built in transistor tester 10-50 
Model 50030K/Volt 9.95 
OTHER EQUIPMENT 
SE250B Pocket Signal Injector 2 10 carr. 15p 
5E500 Pocket Signal Tracer 1.70 carr. 15p 
TEI5 Grid Dip meter 440kHz- 

280mHz 15.00 carr. 30p 
TE40 AC Millivoltmeter 1 2mHz 1895 cary. 35p 
TE65 28 Range valve voltmeter 1995 carr. 40p 
TE2OD 120kHz-500mHz RF Generator 

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

18.95 carr. 40p 
SE350A Deluxe Signal Tracer 1250 carr. 20p 
5E400 Volts/ohms/R-C sub./ 

RF field/RF gen. 1475 carr. 20p 
New Revolutionary Supertester 680R 
680R Multi -tester - Accessories 
£18 50 Transistor tester 11 00 

Electronic voltmeter 1800 
Ampclamp 1195 
Temperature probe 11 95 
Guess meter 11 95 
Signai injector 5 95 
Phase Sequence 5.95 
EHT Probe 5.95 
Shunts 25/50/100A 4 50 

UK's 

LARGEST RANGE 

OF KITS & 

GADGETS 

-J 
s {a 

A SELECTION OF INTERESTING ITEMS 
C3025 Compact transistor tester 830 p & p 15p 
E1300 Mono mag. cart. preamp. 2.75 p & p 15P 
E1310 Stereo mag. cart. preamp. 467 p & p 25p 
Eesiphone telephone amplifier 7.05 p & p 25p 
01203 Teleamp. with PU coil 4'40p&p20p 
LL1 Door Intercomm. and chime 7.95 p & p25p 
Chattalite (lights as you talk) 13.90 p & p 20p 
1 Kw Dimmer/controller 3.00 p & p 10p 
9" Twin spring unit For 330 p & 015p 
18" Twin spring unit Reverbs 6.85 p & p 25p 
Car Tachometer Electronic 8.95 p &p 15p 
VHF 105 Aircraft Band Corrector 4.50 p & p 15p 
82005 4 Ch. mic. mixer 3.75 p & p 15p 
82004 2 ch. Stereo mixer 5.95 p & p 15p 
PK3 Kit. Etch your own printed circuits 

£150 &n20n 
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), en na.. 

EXCLUSIVE: SPECIAL OFFERS 
MW/LW CAR RADIO Rotel RA310 15+15 watt 
+ or Earth with speaker Stereo Amplifier (List 
and fixings. £6.50 carr./ £5200) £3452. 
packg. 30p. Wein W500 Battery/Mains 
8 TRACK CAR STEREO Cassette Recorder £1275 (- Earth) with speakers in AKAI GXC40 
Pods & fixings. £1250 Stereo cassette recorder. carr/packg. 40p. £59.95 carr/packg. 50p. 
Portable Battery Cassette Pair Mai ADM micro - 
Tape Player £7.25. phones. £6.05 carr/packg. 
Car Lighter Plug and adaptor 20P 
for all cassette and radio PORTABLE CASSETTE 6/74/9 volt output (state TAPE PLAYER - width) £1.95 each for car or carry around. £7 25 
Rotel Stereophones carr/packg. 20p. 
RH630 £4.50 HANIMAX BC808 POCKET 
RH700 £6.75 CALCULATOR WITH 
RI -1430 £3.30 % KEY. £2895. 

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 

SPECIAL PURCHASES 
AVOMETER MOVEMENTS 
AVO8or 950mA MOVEMENTS 
Ea Brand New AVO's £3.50 
Post 2011. 

UHF TV TUNERS 
CHANNELS 21 TO 64 
Brand new transistorised 
geared tuners for 625 Line 
Receiver IF output. £2.50, 
Post 200. 

EASY TO BUILD KITS 
BY AMTRON- 

EVERYTHING SUPPLIED 
Model No. 
310 Radio control receiver 
300 4 -channel R/C transmiot' 
345 Superhet R/C receiver 
455 AM signal generator 
85 Simple transistor tester 

115 8 watt Amplifier 
120 12 watt amplifier 
125 Stereo control unit 
130 Mono control unit 
605 Power supply for 115 
610 Power supply for 120 
615 Power supply for 2 x 120 
230 AM/FM aerial amplifier 
240 Auto packing light 
275 Mic. preamplifier 
570 LF generator 10Hz-1mHz 
575 Sq. wave generator 20Hz-20Khz 
590 SWR meter 
620 NI -CAD Charger 1.2-12v 
630 STAB Power supply 6-12v 0.25-0-1 A 
690 DC motor speed Gov. 
700 Electronic Chaffinch 
705 Windscreen wiper timer 
760 Acoustic switch 
780 Metal Detector (electronics only) 
790 Capacitive Burglar alarm 
835 Guitar preamp. 
840 Delay car alarm 
875 CAP- Discharge ignition for car engine 

(-Ve Earth) 13.15 
80 Scope Calibrator 2.25 

255 Level indicator 8.15 
525 120-160mHz VHF timer 1130 
715 Photo cell switch 7.70 
795 Electronic continuity tester 430 
860 Photo timer 1325 
871 Slide projector auto feed control 7-15 
235 Acoustic Alarm for driver 7.60 
485 Quartz XTAL checker 875 
220 Signal Injector 2.30 
390 VOX 1550 
432 Testakit 19.30 
670 Buffer Battery Charger 6 55 
885 Capacitive Contact Alarm 6.25 
850 Electronic Keyer 18.75 
820 Electronic Digital Clock 5850 

ALL KITS OFFERED 
SUBJECT TO 
STOCK 
AVAILABILITY 

298 
595 
5.85 

1233 
1.40 
3.80 
4-70 
5.70 
3.80 
4-55 
4 55 
5.73 
2-93 
5 90 
6 08 

15 00 
14 60 
12-85 
8.00 
8.15 
2.07 
7.00 
6.60 

1075 
9-65 
6.65 
4.25 
8.15 

Prices correct at 
time of preparation. 
Subject to change 
without notice. 

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" a 3i'. 
All parts £4.85, carr. 15p. 

MULTI -USE & RADIONIC KITS 
10-1 10 Projects 3.60 
50-1 10 Projects 8.00 
150-1 150 Projects 13.20 
Telephone Communicator 7.20 
X20 20 (Elec.) ll Projects 4 95 
X40 40 (radio) I 9.45 
(carr./packing 40p) 

All transistor circuits with hand books 

All types offered subject to availability. 
Prices correct at time of press E & 0E. 
10°6 VAT TO BE ADDED TO ALL ORDERS. 
UK post etc. 15p per order unless stated. 

Henry's LIMI TOE 

EDGWARE ROAD, W2 

SEE FACING 
PAGE FOR 
ADDRESSES 

flenrye 
catalog. 

C441 

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 carr. 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 

' £2.00 
R730/E73 2 track mono 
Record/Erase low Imp. 
7SP pair. 
Erase Heads for '17' and 
't8' 7Sp 
'63' 2 track mono, 
Hi Imp. £1.75 
'43' Erase Head for '63' 

75p 
(Post. etc. 15p any 
quantity) 

SINCLAIR, MINIATURE AMPLI- 
FIERS & TUNER/DECODER 
AMPLIFIERS (carr., etc. 20p) 
4-300, 0-3 watt 9 voll 1 

1.75 I 

104, 1 watt 9 volt 2.90 
304, 3watt 9 volt 2.95 I 

555,3 watt 12 volt 3.10 
61208, 5 watt 12 volt S 10 
808, 10 watt 24 volt 4.10 
410,10 watt 28 volt 455 
E1206, 30 watt 45 volt 

9.95 
61210, 24 + 25 watts 

12 volt 7.25 
RE500, 5 watt IC mains 

operated Amplifier 
with controls £6.30 

SAC74, 7 + 7 watt 
Stereo with controls 

£8.70 
SAC13, 15 + 15 watt 

Stereo with controls 
£1175 

SINCLAIR (carr. 20P) 
PROJECT 60 
2303.57 Z50 4.37 
Stereo 60 Preamp. 7.07 
PZ5 £3.97, PZB £8.37 
PZ8 (for Z50) £4.77 

(TRANS £2.95) 
AFU £445 
New SINCLAIR 
PROJECT 80 
Stereo Preamp. 11 -S5 
Audio Filter Unit 6.95 
Z4015 Walt Amp. 5.45 
Z60 25 Watt Amp. 8.55 
PZ5 Mod. for 1 on 2 Z40 

4.08 
PZ6 Mod. (S Tab) 
1 on2Z40 7SI 
PZ8 Mod. (S Tab) 
1 on 2 Z60 7e8 
TRANSFORMER FOR 
PZ8 2.96 
Protect 605 e d 19.55 

POWER SUPPLIES FOR 
EVERY PURPOSE 
(All cased unless stated chassis) 
470C 6/74/9 volt 300 MA (includes Multi -Adaptor for 

Tape Recorders, etc.) 2.15 post 20p 
Car Lighter Voltage Adaptors 300mA (State voltage 

6v, 74v, 9v) 1 55 ea. post 25p 
SC202 316/74/9 volt 400mA 335 carr. 30p 
HC244R Stabilised version 4.35 carr. 30p 
P500 9 volt 500mA 2.90 post 20p 
P11 24 volt 500mA (chassis) 2.90 post 20p 
P15 26/28 volt 1 amp (chassis) 2.90 post 20p 
P1080 12v 1 amp (chassis) 4.25 post 20p 
Pt08t 45v 0.9 amp (chassis) 7.50 post 20p 
P12 45-12 volt 0.4-1 amp 7.15 post 30p 
SE101 A 3/6/9/12 volt 1 amp (Stab.) 1030 post 25p 
RP164 6/74/9/121 amp (Stab.) 1020 post 30p 

FIBRE OPTICS 
0.01 Dlam. Mono Filament 
£1.50 per 25 metre reel 
0.13 Dlam, 64 Fibres 
Sheathed. £1.00 per metre 
SPRAYS 15mm Diam, 
Mares Tells £5.50. 
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UK'S LARGEST RANGE OF TRANSISTORS, IC'S 
RECTIFIERS, ALL SEMICONDUCTOR DEVICES 
BEST PRICES RETAIL TRADE EXPORT & INDUSTRIAL 

FREE BOOKLET 
All types of 
TRANSISTORS - RECTIFIERS 
BRIDGES-SCR's-TRIACS 
INTEGRATED CIRCUITS 
F.E.T.-LIGHT DEVICES 

OVER 1500 DIFFERENT DEVICES Semi -conductor Users 
ENTIRELY NEW EDITION (ask for booklet No. 36) 

SEND FOR YOUR FREE COPY TODAY 

MoreDevices 
New Prices 
New Ranges 

This is a must 
for all 

INTEGRATED CIRCUITS VERY IMPORTANT. ONLY branded I.C's 
are to the FULL manufacturers specifications. 

ALL others are not. Henry's sell only branded Integrated Circuits ... From TEXAS 
. I.T.T.... FAIRCHILD ... SIGNETICS. So why buy alternatives or under 

spec. devices when you can purchase the genuine article from us-ez stock ... 
need we say more? 

1 r'e 

Type 1/11 1.2/29 30/99 Type 1/11 12/29 30/99 Type 1/11 12/29 30/99 
9 p 6 p 6 p 9 p 6 p 6 D 0 0 0 D 6 p 

8517400N 0.20 0'18 0.18 9N7448N 1.50 1.27 1-18 8X7414214 2.88 2.88 2.52 
871740171 0.20 0.18 0'16 971745071 0 20 0.18 0.18 8717414571 1.44 1.44 1.28 
9147401AN 0.88 0.88 0.88 871745171 0.20 0-18 0.18 8/474147N 2.80 2.80 1.83 
8N7402N 0.20 0.18 0.16 851745371 0.20 0.18 0.18 8N74148N 2.01 2.01 163 
871740371 0 20 0'18 0.113 071745471 0.20 0.18 0113 8517415071 2.80 2.30 2.01 
8N7403A710.88 0'88 0.83 871748071 0.20 0.18 0.18 8574151N 145 1 15 1.00 
8N7404N 0.24 0'21 0.18 8N7470N 0.88 0.30 0.27 8X7415371 1.09 1.09 0.95 
8147405N 0.20 0.18 0.18 91474722214 0.38 0'38 0-34 857415471 2.80 2'30 2'01 
8147405A710-44 0.44 0-38 8517473N 0.44 0'41 0.87 85/74155N 1-15 1-15 1 00 
871740671 0.40 0.88 0.85 8N7474N 0 48 0.48 0.42 87174150N 1.09 1.09 1 00 
SN7407N 0.40 0.38 0.85 8517475N 0.59 056 0.51 8717415771 1.09 1.09 0'95 
871740871 0.25 0.22 0 19 8N7478N 0.46 0.813 0.32 87174159N 2.44 2.44 244 
SN7409N 0 88 0 83 0 28 871748071 0.80 0.70 0'50 8N74160N 1.68 1.58 1.88 
9717409ÁN0.44 0 44 0'88 8N7481N 1.26 1-10 0 95 85774181N 1.68 1'68 1.88 
971741071 0.20 0 18 0.16 8N7492N 0.87 0.80 0.72 81474162N 1.58 1.68 1.88 
8N7411N 025 0.23 0.21 871748371 1.20 1-10 1.00 8N7410371 1.68 1.58 1'38 
9N741271 0.28 0.28 0.26 851748571 1 87 1.87 1.88 8717418471 2.01 2.01 1.713 

9717412AN0-88 0.88 0.88 8N7406N 0.50 0.50 0.44 8N7,(166N 2.01 2.01 1.76 
871741371 0.30 0'27 0.25 851748971 4.32 4.82 8.78 85174168N 2'18 2.18 1.89 
8147414N 0.72 0.72 0'83 8717490N 0.76 0'70 0.88 874741137N 4.10 440 8.59 
9N7418N 0.30 0.27 005 9N7491A711-10 1.00 0'90 8717417071 2.88 2'88 2'52 
914741771 0.80 0.27 0.25 8517492N 0.75 0.70 0.88 8717417271 6.76 6.76 5.04 
SN7420N 0'20 0.18 0.16 9N7493N 0.76 0.70 0.88 8147417371 1.88 1.138 1.45 
9717422N 0.28 0'28 0.25 871749414 0.85 0'80 0.76 8/474174N 1.80 1'80 1.57 
0N7422A710 88 0'88 0.88 8N7495N 0.85 0.80 0.75 87174173N 1.29 1.29 148 
8147423N 0.87 0.34 0.82 8N7496N 1.00 0.90 0.88 8:474178N 1.44 1.44 1.28 
8577425N 0.87 0.87 0.82 8N74100N 248 1.89 1.89 8N74177N 1.44 144 1.28 
971742770 0.87 0.87 0.82 8N74104N 0.80 0.58 0.45 87174180N 1.44 1.44 1.26 
8517428N 0.48 0.48 0'87 0707410571 0.60 0.68 0.45 BN74181N 9.18 5.18 4'58 
SN7430N 0'20 0 18 0'18 8707410771 0.61 0.51 0'45 8717418271 1.44 1.44 1.28 
957743271 0.37 0.87 0.82 8717411071 0.57 0.57 0'50 0717418471 2'18 2 16 1.89 
971745371 0.48 0 48 0 38 8N74111N 0.88 0.88 0.75 87174185Á71 
8147433AN 0.67 0.07 0.60 8717411871 2.18 2.18 1.89 2.16 2.16 1.89 
871745771 0.48 0'48 0.87 8N74118N 1.00 0.90 0.88 8/474188N 6.48 6.48 6.87 
871743871 0 48 0 48 0.87 85174119N 1.92 1.92 1.88 81474190N 2.80 2.80 2.01 
8N7438AN0-67 0.57 0.50 8X7412071 1.06 1.05 0 92 8147419171 2.80 2.80 2.01 
8147440N 0.20 0.18 0.16 8N74121N 0 67 0.57 0.50 8147419270 2.80 2.80 2.01 
8517441A710-85 0'79 0.78 0717412271 0.80 0.80 0.70 8717419371 2.80 2.80 2.01 
85/744271 0.85 0.79 0.78 9717412371 1.44 1.44 1.28 0N7419471 1.72 1.72 1.51 
8N7443N 1.50 1.27 148 87174128N 0.89 0139 0.80 0577419571 1.44 1.44 1'26 
871744471 1.60 1'27 1.13 8N74128N 0.89 0.89 0.80 81474190N 1.68 1.58 1.88 
2114744571 248 246 1.89 81474132N 0.72 0.72 0.68 85c74197N 1.68 1.68 1.38 
S71744671 2.16 2.18 1.89 81474138N 0.88 0.83 0.65 8717419871 848 3'16 2.77 
8N7447AN1-80 1.80 1.67 8717414171 1.00 0.90 0.80 81474199N 2.88 2'88 2'52 
LARGER QUANTITY AND O.E.M. PRICES PHONE (01) 723 3846. PRICING OF 
SN7400 SERIES 15 CALCULATED ON THE TOTAL NUMBER ORDERED 
REGARDLESS OF MIX. SN74... HIGH POWER... SN74... LOW POWER 
SERIES IN STOCK ... SEND FOR LIST 38, FREE ON REQUEST. LOW PROFILE 
SOCKETS 14 PIN ... 1Sp 16 PIN ... 17p. 8 PIN ... 14p 

TRANSISTORS BOOKLET 
SELECTION36A 

TO 
FOR LIST SEND FOR 

AAZ13 10p BC182 129 BYZ13 86p 0038 06p ZTX10810p 
AC107 86p BCY32 86p CIOBD 66p 0C44 18p ZTX800 14p 
AC128 20p BCY89 1.00 0E1111 0C46 18D 2TX802189 
AC187 800 BCY66 200 66D 0071 161) 219C-800 19p 
ACY17 86p BCY70 16p OET116 760 0072 86p 20801 40p 
ACY39 66p BCY71 901) 0E1880 665 0077 66p 227697 16p 
AD149 60p BCY72 185 LM809K OC81 980 2N700 101 
AD181 89p 20124 800 1.87 OC88 96p 214980 80p 
A0762 89p 130181 46p MAT12186p 0C140 66D 214987 46g 
AF117 20p BF116 82p 3032840 60p 0C170 86p 22I1182 86 
AF118 60D BF180 86p 3032620 66g 00200 66p 2/41804 88p 
AF139 88p 131/194 18p 303E8066 0C202 90p 2271618 60g 
AF186 40p BFX18 86p 76p OCP71 1.00 3211871 1.00 
AF289 44p BFZ84 660 MPF106 40p 011P12 66p 2272147 76p 
A9127 80p BFX88 69D 24(1217 46p 02P00 460 2212160 09p 
BA116 10p 811160 90g NKT404001 11846A 80p 2182926 101 
BAX18 6p BFY61 801) OA6 00p TIL809 96p 2213088 900 
20107 16p BF164 46p 0A81 10p TIP29A 49p 2578064 461 
8C108 16p BFY90 76pp 0A200 8p TIP80A 661 228066 460 
80109 16p BLY88 0-86 0A202 10p TIP81A 01p 228440 601 
801090 141 88X20 16p 0018 96oi TIP41A 74p 2218442 1.10 
B0118 10p BU106 8.80 0020 180 TIP49A 90p 228526 60g 
B0147 19p 81100 lap 0C28 061 TI848 80p 2X8814 69p 
801690 14p BY127 161) 0086 65p V406A 86p 298702 11p 

2X8714 1.00 
2148771 1.76 
2143773 2.29 
2X8790 8.26 
2713810 8611 
228866 76p 
2218903 16p 
2114002 14p 
224126 16p 
224871 89p 
2186407 86p 
39001 8.00 
28036 8.90 
28808 70p 
40350 46p 
40861 46p 
40862 40p 
40408 50D 
40486 78p 
40686 1.00 
40480 86p 

TBA800 5 WATT I.C. 
Suitable alternative to 
SL403D. 5/30 volt oper- 
ated. 8/113 ohm 5 watt 
output. 
With circuits and 
data £1.50 

Sinclair IC12 
with circuits and data. 
8 watt IC with printed 
circuit board 
28 volt operated £2.00 

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

STROBE TUBE 
ZFT4A/XTF2. Suit- 
able for Dec. '73 
Pract. Electronics 

£2 -SO 

ST2 (D32) DIAC 25p 
CRS1/40 SCR 45p 

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 
TA960 IC with socket £1.80 

3015F 7 SEG. 
I.C. size complete with 
data price £1.70 each 
(digital clock circuits 
ref. No. 31, 1Sp) 

TRANSISTORS SPECIAL OFFER 
2N3055 

25 47p ea 
100 42p 
500 39p 

1000 34p 

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 Tubolare 
IN4700 serles. 
From 3.3 volt - 33 
volt lip each. 
10 watts. Stnd 
Mounting. ZS 
serles 6.8 volte - 
100 volte 5% 40p 
each. 

SILICON 
RECTIFIERS 

1 amp ºerlee 
IN4001 to IN4007 
From 0p ea 
1.5 amp 
PL4001 to PL4007 
From 

p8P 
ea 

3 
PL7001/IN6400 
From 14p ea 
Send for full Het 90 

MORI OF 
IVIRYTHINO 

HENRY'S 
See pages 1040, 
1041 and Outelde 
Sack Covsr of this 
magazine. 
MT VALUT 

AF117 
25 1Sp ea 

100 13p 
500 12p 

1000 10p 

0C35 
25 40p ea 

100 42p 
500 39p 

1000 Up 

LINEAR I.C. 
702C (T05) 751) 

7090 (T05) 38p 
709C (D.I.L.) 39p 
723C (T009) $0P 
723C (D.I.L.) 90p 
728C (D.I.L.) 45p 
728C (T009) 4Sp 
741C (T05) Sop 
741C (D.I.L.) 50p 
747C (T098) E1 -0p 
748C (D.I.L.) 61P 

TRIACS - Stnd. mounting with 
accessories 
3 AMP RANGE 1-11 
Type P.I.V. Price es. 
SC35A 100v 80p ; ' 

SC35B 200v OSp 
SC35D 400v 90p 
SC35E 500v £1 20 

9 AMP RANGE 
SC40A 100v 90p 
SC40B 200v 95p 
SC40D 400v £1.20 
SC40E 500v £1.50 
10 AMP RANGE 
SC45A 100v £1.05 
SC45B 200v£1-15 
SC45D 400v £1'45 
SC45E 500v £1.85 
15 AMP RANGE 
SC50A 100v £1.45 
SC5OB 200v81-85 
SC50D 400v LI -95 
SC50E 500v £2.25 
TRIACS - Additional Type 
40430 TRIAC (T066) $5p 
40669 TRIAC (Plastic) 

00p 
40488 TRIAC (T05) 75g 

3 Amp 
T046 

NEW RANGES 
BRIDGE RECTIFIERS 
FEATURES SMALL SIZE AND 
LOW COST Sizes. are approx. 
250M/A QUARTER AMP 
B025/05 50 PIV 160 
8025/10 100 PIV 10p 
4x4x4"dia. 
E AMP 1-11 Pricing 
Type P.I.V. Price ea. 
B05/05 50v 20p 
805/10 100v 22p 1e 

B05/20 200v 23p 
205/40 400v 25p 
205/60 800v 27p 
4H s 4L x r}" die. 
1 AMP P.I.V. 
B1/05 50v 25p 
B1/10 100v 25p 
81/20 200v 28p 
B1/60 800v 30p 

1 

4H x 4L x 1}" dia. 
1 AMP P.I.V. 
W005 50v 29p 
W01 100v 30P 
W02 200v 32p 
WO6 800v 35p 
5 x 1" Tubular 
2 AMPS P.I.V. 
22/05 50v 35p 
B2/10 100v 40p 
22/20 200v 45p 
22/80 600v 50p 
132/100 1000v 55g 
4H x 4L 5 rar" die. 
4 AMPS P.I.V. 
84/100 100v 55p 
84/200 200v 59p 
B4/400 400v 65p 
84/600 800v 75p 
84/800 - 800v LI.00 
4H z 4L x ex" die. 
6 AMPS P.I.V. 
B6/5 50v 
86/70 100v 70p 
88/20 200v 80p 
B6/40 400v 
136/80600v £1p0Ó 
4H x 4L a er" die. 

Semi - 

Conductor 
QUANTITY 

DISCOUNTS 
10% 121, 15% 
25+, 20% 100+ 
Any one type 
escept where 
quintlty 
discounts shown. 
Min. order LI'00 
please. 

i 

SILICON CONTROLLED 
RECTIFIERS 
Type 1-11 
ONE AMP (TOS) P.I.V 
CRS 1/05AF 50v 30p 
CRS 1/1 OAF 100v 30p 
CRS 1/20AF 200v 35p 
CRS 1/40AF 400v 45p 
CRS 1 60AF 600v S5p 
THREE AMP (T046) 
CRS 3/05AF 00v 40p 
CRS 3/10AF 100v 40p 
CRS 3/20AF 200v 45p 
CRS 9/40AF 400v 55p 
CRS 3/60AF 600v BSp 
FIVE AMP 
CRS 6/400 400v 80p 
SEVEN AMP (T048) 
CRS 71100 100v 80p 
CRS 7/200 200v 87p 
CRS 71400 400v 5Sp 
CRS 7/800 800v 95p 

All typas offered subject to availability. Prices correct at time of press E. I O. E. 10% VAT to be added to all ordere. UK post, etc, 13p. per order. 

Henri's ÚMI ED 
EDGWARE ROAD, LONDON W2 

'11 ib bu 11,rnr, nnpneeeeee ,v,1 I 01 40:11381 
309 PA Disco I.Ightln0 Hlgh Powol Sound 01 123 6963 
303 Bergen's Store Callers only 1 

l0..nl7 ar,,f r sr Er,Irelsnrrrrr,rl ( ,-aire, i rn,(,,., ,, .1',,nC ne's nUn Ile, 
120 Shaftesbury Avenue London W1 01 437 9692 
104 Burnt Oak Broadway. Búrnt Oak. Edgware 01 -952 7402 
190 194 Station Road Harrow Mlddlese. 01 663 7788 9 

4 ' 6 du -ern Ho.,,1 lor,dr,n W701 407 !,H',4 4736 

All i ul I.. 
(ll I 1 Jqwan 11..ul 

W2 111W 
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Impedance 8-15 ohms 
Gauss 12,000 

Voice Coil Diam. 2' 
Fitted Tweeter Cone 

Range 50-15,000 Hz 

Rec. Retail Price 

£1095 

BRIEF DETAILS OF OTHER 'POP' 
SPEAKERS 

POP Rec. Retail Price 
'15' 12" 15 W. 1" Voice Coil £5.75 
'2512' 12" 30 W. If £8.75 
'50' 12" 50 W. 2" £1275 
'60' 15" 60 W. 2" £1575 
'100' 18" 100 W. £27-50 

TWO NEW ADDITIONS TO FANE 'POP' RANGE LOUDSPEAKERS 
POP 40 10" 40 Watt Also for those who can POP 55 12" 60 Watt 

afford the very best 
For Bass Instrument 

Reproduction 

BASS CRESCENDO '12' 
12" 100 Watt 3" Pole Diam. 

BASS CRESCENDO '15' 
15" 100 Watt 3" Pole Diam. 

Rec. Retail Price 

CRESCENDO '12' 

Rec. Retail Price 

CRESCENDO '15' 

£39.95 £48.83 
PRICES QUOTED INCLUDE VAT 
Distributors to Wholesale & Retail Traders 
LINEAR PRODUCTS LTD., Electron Works, Armley, Leeds. 

Impedance 8-15 ohms 
Gauss 15,000 

Voice Coil Diem. 2- 

Range 50-9,000 Hz 

AN ALL PURPOSE 
UNIT OF HIGH 
SENSITIVITY 

Rec. Retail Price 

£15.95 

THERE IS ALSO A 12" CRESCENDO 

SPEAKER FOR GENERAL PURPOSE 

PUBLIC ADDRESS, AND ANOTHER 

ONE FOR LEAD or RHYTHM GUITAR. 

Please send S.A.E. for leaflet on 'POP' or 'CRESCENDO' 
Range Speakers 
Manufacturers enquiries to 
FANE ACOUSTICS LTD., 286 Bradford Road, Batley, Yorks. 

MAINSU#/Wfoì, 
ore 

TRANSISTOR E/P1esNEN1 
RUN YOUR TAPE RECORDER 
OFF AC MAINS 
Mains unit supplied 
complete and ready to 
plug into your cas- 
sette -recorder. (State 
voltage, make and 

type of plug required. 
if in doubt send dia- 
gram of recorder 
socket). 

ONLY £2 75 P & 

PLUS -3 MAINS UNIT 
t'rn, i l,, three .separate 
watched output voltage., 

0e., 75e. and 9e. DC. 
Attractive case mains lead 
output socket, plug and 
lead. Size 45 x 31 x 21in. 

ONLY £3.30 P& E'_Op 

Extra lead with plug to lit cotir cassette recorder 
SOp. (State model and plug required.) 

P 20p 

MAINS UNIT FOR 
TRANSISTOR RADIO 
ONLY 
For single outputs, 0v, 9e £2.20 
For two separate outputs, 6v + 6v.. 
9e + 9v, £2.75 P. a P. 20p per unit. 
il'lease state outputs required). 

All units a completely isolated from mains by 
double wound transformer ensuring 100% safety. 

ALL PRICES INC VAT 

R.C.S. PRODUCTS (RADIO) LTD. 
(Dept. P.W.) 

36 Raymond Ave., South Woodford 
London, 818 2HG 

Stone Enamelled 
STEEL 
CABINET 

42NUMNIMIAM I 
l;Uldel251125 
i^t t_t .--I+I. . 
MIlúï1äB4TC 
,_,Ilt+yaEái. 
71E-J1p'll^ö'lIG^711'LJ 
ii t'^ ..-..' . . t 

NIe.y1MIODM. 
I r tiusgSl 

i 

_teme 
KI,It "e t 

List price £8 25 

OUR PRICE 

£6.50 
incl. V.A.T. 
Carriage 44p 

With 48 see-through Drawers 
Ideal for the Radio Constructor 

As supplied by us to SCHOOLS, 
TECHNICAL COLLEGES, HOSPI- 
TALS, SHOPS and industry 
throughout the country. Silver grey 
stove enamelled steel cabinet with 
48 transparent styrene drawers fitted 
with moulded handles and label slots. 
Dividers can be supplied at a small 
extra charge to enable each drawer 
to be sub -divided into six compart- 
ments. See-through drawers allow 
swift selection of contents at a 
glance. A really first-class time and 
space saving unit. Size of cabinet 
21;" x 11 f " x 6+", size of drawers 
6}" x 2t' x 1-1". 

Callers welcome. 
SEND FOR FREE ILLUSTRATED LEAFLETS 

Trade 111 Chiltern DriveSurbiton Surrey 

Aids (tooyards 
oorn 01-399 4383 

aereylands Railway Station) 

A DEXTER 

oiMMswircx 

A LOWS COMPLETE 

1) 

L HTING CONTROL 

The DEXTER DIM MASWITCH is an attractive 
Dimma unit which simply replaces the normal 
light switch. It is available as a complete 'ready 
to install" unit or "simple to assemble' kit. Two 
models are available controlling up to 300W or 
600W of all lights, except fluorescents, at mains 
200-250V, 50Hz. All DEXTER DIMMASWITCH 
models have built-in radio interference suppres- 
sion. 600 watt £3.52 Kit form £2.97 

300 watt £2.97 Kit form £2.42 
All plus 12p post and packing 

Prices include VAT. Please send' c.w.o.to: 

DEXTER & COMPANY 
5 ULVER HOUSE 

19 KING STREET 
CHESTER CH1 2AH 
Tel: 0244-25883 

Es SUPPLIED 

TO M.M. GOVERNMENT 

DEPARTMENTS. enserra,,. 

LOCAL AUTHORITIES. 

ne 
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ELECTRO ALOE 
CATALOGUE 7 

An A to Z guide to 
component buying 
On the index page of Catalogue 7, between "Aluminium Boxes" 
and "Zener Diodes" are over 200 references to contents 
amounting in all to thousands of items, classified, described, 
often illustrated, and priced. There is a wealth of technical 
diagrams and data. At 25p, Catalogue 7 is excellent value by any 

standard. With the 25p Refund Voucher it costs you virtually 
nothing when you order £5 -worth or more. 

INCLUDING 25p REFUND VOUCHER ALLOW - 
Q P ABLE ON ORDERS £5 OR MORE LIST VALUE 

* .1 SELECTION 11111111 E% /1-_1T.11.111,1 F. 7 
TRANSISTORS 
and semi -conductors of many types from simple 
diodes to ICs photo -sensitive devices, threshold 
switches, etc. etc. 

MINITRON DIGITAL INDICATORS 
30151F Seven segment filament, compatible with 
standard logic modules. 0-9 and decimal point; 
9mm characters in 16 lead OIL (some alphabetical 
symbols available) 
Suitable BCD decoder driver LI -15 

30156 showing + or - & 1 & dec. pt. £1.20 

DALY ELECTROLYTIC CAPACITORS 
in cans, plastic sleeved 
1000mF/25V Up 1000/50 41p 1000/100 UP 
2000mF/25V 37p 2000/50 S7p 2200/100 £1.58 
5000mF/25V 62p 5000/50 £1.10 5000/100 £2 01 

POLYESTER CAPACITORS TYPE C.280 
Radial leads for P.C.B. mounting. Working collage 
250V d.c. 
0.01, 0015, 0-022, 0-033, 0047 ea. 3p 
0068, 0.1, 0-15 ea. 4p 
0.22, 5p; 0.33 7p; 0.47 Op: 0.68 11p; 1.0 14p; 
1 -5 21p; 2.2 24p 

SILVERED MICA CAPACITORS 
Working voltage 500V d.c. 
Values in pFs-2.2 to 820 in 32 stages ea. Sp 
1000, 1500 7p; 1800 11p; 2200 10p; 2700, 3600 12P; 

4700. 5000 1512; 6800 20p; 8200, 10,000 25P 

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

ea. 40p 
JP.20 DUAL GANG log. 4-7Kohms to 2-2megohms, 

ea. 44 
JP.20 DUAL GANG Log/antilog 10L, 22K, 47K, 

1 megohm only ea. UP 
JP.20 DUAL GANG antilog 10K only Up 
2A DP mains switch for any of above 14p extra. 
Decades of 10. 22 and 47 only available in ranges 
above. 
Skeleton Carbon Presets Type PR. horizontal o' 
vertical Op each. 

SLIDER POTENTIOMETERS 
Linear or log. 10K to 1 meg. in all popular values 

ea. 30p 
Escutcheon plates, black, white or light grey, ea. lap 
Control knobs, blk/wht/red/yel/grn/blue/dk. grey/It. 

grey ea. 7p 

ZENER DIODES 
Full range E24 values: 400m W : 2.7V to 38V,14p each; 
1W: 6.8V to 82V, 21p each; 1.5W: 4.7V to 75V, 
48p each. Clip to increase 1.5W rating to 3 watts 
(type 266F), 4p. 

RESISTORS 
Code Watts 

C 
C 
c 
c 

MO 
WW 
WW 
WW 

1/20 
1/3 
112 
3/4 
1 

1/2 
1 

3 
7 

Ohms 

82-220K 
4-7-470K 
4.7-10M 
4.7-10M 
4.7-10M 
10-1M 

022-39 
1-10K 
1-10K 

1 to 9 10 to 99 100 up 
(see note below) 

9 I 7.5 
1.3 1-1 0.9 nett 
1.3 1.1 0.9 nett 
1.5 1-2 0.9 nett 
3.2 2.5 1.9 nett 
4 3.3 2.3 nett 

e t e 

9 
7 6 
9 8 nett 

Codes: 
C - carbon film, high stability, low noise. 
MO --- metal oxide, Electrosil TR5, ultra low noise. 
WW - wire wound, Plessey. 

Values: All E12 except C jW, C 2W, and MO IW. 
E12: 10, 12, 15, 18, 22, 27, 33, 39, 47, 56, 68, 82 

and their decades. 
E24: as E12 plus 11, 13, 16, 20, 24. 30, 36, 43, 51, 

62, 75, 91 and their decades. 

Tolerances: 
5% except WW1 10% í0'050 and MO 9W 2%. 

Prices are In pence each for quantities of the 
same ohmic value and power rating. NOT 
mixed values. (Ignore fractions of one penny 
on total value of resistor order.) Prices for 100 

up In units of 100 only. 

VEROBOARD 
Copper clad 0.1 matrix -2.5 x 3-75 ins. 24p: 3.75 x 

3.75 ins. -27p: 2.5 x 5 ins. -27p: 3.75 x 5 ins. -311p. 
Copper clad 0.15 in. matrix 2-5 x 3.75 ins. -12p: 
3.75 a 3-75 Ins. -27p: 2'5 x 5 inn. -27P: 3.75 x 

5 ins. -33p. 
Vero spot tace cutter (any matrix) 43p. 
0040 pins (for 0.1 matrix) per 100-309. 
0052 pins (for 0.15 matrix) per 100-301 . 

ELECTRO ALOE LTD 

BAXANDALL SPEAKER KIT 
As designed by P. J. Baxandall and described 
originally in "Wireless World." Simple to 
assemble, fantastically good results and a greater 
money saver. Carries 10 watts RMS, 15 ohms 
impedance. Size 18in n 12in x 10in. Complete kit. 
Including pack -Flat cabinet, £1460. 
The size and weight of this product obliges us to 

charge 70p part cost of cary. in U.K. 
Equaliser Assembly. £2.30. 
Loudspeaker Unit 59RM109, £2.45. 
Cabinet Kit (to Baxandall design). £1045. 
Cross -over choke included in full kit above, £1.30. 

This is EV Service 
DISCOUNTS 
Available on all items except those shown with 
NETT PRICES. 10% on orders from £5 to £1499. 
15% on orders £15 and over. 

PACKING AND POSTAGE FREE 
in U.K. For mail orders tar £2 list value end under 
there Is an additional handling charge of 10p. 

GUARANTEE OF QUALITY 
All goods are sold on the understanding that they 

conform to manufacturers' specifications and 

satisfaction is guaranteed as such-no rejects, 
'seconds' or sub -standard merchandise is offered 
for sale. 

Prices quoted do not Include V.A.T., for 
which 10% must be added to total nett 
value of order. Prices subject to alteration 
without notice. 

GIRO ACCOUNT No. 38/671/4002 
All postal communications, mail orders 
etc. to Head Office at Egham address. 
S.A.E. with enquiries requiring answers. 

28, ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY T W20 OHB 

Telephone Egham 3603 
Telex 264475 

NORTHERN BRANCH: 680, Burnage Lane, Burnage, Manchester M19 1NA 

Telephone (061) 432 4945 

Hours of business (both addresses) 9-5.30 p.m., 9-1.30 Saturdays. 

U.S.A. CUSTOMERS are invited to contact ELECTROVALUE AMERICA, P.O. 

Box 27, Swarthmore PA 19081. 
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TECHNICAL 
TRAINING 

in radio television 
and electronics 

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

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

C. & G. Telecommunications Techns'. Certs. 
Radio Amateurs' Examination 
General Radiocommunications Certificate 
C. & G. Radio Servicing Theory 
General Certificate of Education, etc. 

Now available Colour T.V. Servicing 

Examination Students coached until successful 

N EWSELF-BUILD RADIO COURSES 

Learn as you build. You can learn both the theory and prac- 
tice of valve and transistor circuits, and servicing work while 
building your own 5 -valve receiver, transistor portable, 
and high-grade test instruments-all 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. 
Accredited by the CACC Member of the ABCC 

Please send me the ICS prospectus-free and without obligation. I 

(state Subject or Exam) 

NAME 
(BLOCK CAPITALS PLEASE) 

ADDRESS 

AGE OCCUPATION 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

Dept. Intertext House, 

ICS Stewarts Road, 
LLondon, S.VV.84UJ 

1044 -1 

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 a 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 1.8" x 2". 
PRICE: KIT ONLY £11.00 

FACIA PLATE £1.50 
MANUAL AND ASSEMBLY INSTRUCTIONS 25p AVAILABLE READY BUILT WITH FACIA £1500 

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

DABAR ELECTRONIC PRODUCTS 
98, LICHFIELD STREET, WALSALL, STAFFS, WSI IUZ. 

TRANSISTORISED F.M. tuner head with A.M. gang, slow motion drive. 88-108Mcs, with circuit diagram. £230p. 
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. 
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 wet 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 ca3054(ic). 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 MIRC. £2.50 each. 
WIRE -WOUND RESISTORS. Our selection of mixed Ohms and Wills. 25 for £1 50, 50 for £2.50, parcel of 1,000 £3000. 
CONDENSER -ELECTRET MIC INSERT incorporating 
FET Preamp I) volt Supply. Details of connections included £1.75. 
AUDIO AMPLIFIER MODULE. Due to bulk purchase we can now nut Il ' Audio Amplifier Module (Millard LP1173) output power, nominal I(1 watt. Supply voltage I 24 volt, with reference data for £2.50. 

ALL ITEMS INCLUDE VAT 
All items post p,tid in GREAT BRITAIN 

SURPLECTRONICS 
216 LEAGRAVE ROAD, LUTON, LU3 I JD, BEDS. 
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410 

IP 
.i 

Total Building Costs 

£7.23 
PPA Dts. 44y 
(Overseas 
P S P £1 S5i 

( F 10 VAT 72p) 

` 
NEW EDUKIT MAJOR 
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 Translator Push Pull 
Amplifier. 

* 5 Transistor Ppsh Pull 
Amplifier. 

* 7 Transistor Loudspeaker 
Radio MW/LW 

* 5 Transistor Short Wace 
Radio. 

* Electronic Metronome. 
* Electronic Noise Generator 

* Batteryleas Crystal Radio. 
* One Transistor Radio. 
* 2 Transistor Regenerative 

Radio. 
* 3 Transistor Regenerative 

Radio. 
* Audible Continuity Tester. 
* Sensitive Pre.Amplifier. 

Components Include: 24 Resistors 21 Capacitors 10 Transistors 34-" Loudspeaker Earpiece 
Mica Baseboard 3 12 -way connectors 2 Volume controls 2 Slider Switches l 

Tuning Condenser 3 Knobs Ready Wound MW/LW/SW Coils Ferrite Rod 6} 
yards of wire 1 Yard of sleeving etc. Parts Price List and Plans 50p. (Free with parts). 

NEW 
ROAMER 

NINE 
WITH V.H.F. 
INCLUDING 
AIRCRAFT 

Niue Transistors, 9 Tuneable sea%ebau.1s a' Roamer Ten 
Built in ferrite rod aerial for MW/LW. Retractable 
chrome -plated telescopic aerial for VHF and SW. Push 
Pull output using 600 mW transistors. 9 Transistors and 
3 diodes, tuning condenser with V.H.F. ..ºection, separate 
coil for aircraft, moving coil loudspeaker, volume ON/OFF 
and wavechange controls. Attractive all white case with 
red grille and carrying strap. Size 0)" o 7" o 21" 
approx. Parts Prive list and Plans 30p (Free with partei. 

Total 
Building V 7 £6.95 
Costs 1 ' 10 

POCKET 

FIVE 
3 Tunable wa vebamis. M. W 
L.W. and Trawler Baud. 
7 stage'. 5 transistors and 
2 diodes, supersensitive 
ferrite rod aerial, moving coil Total Building Costs 
loudspeaker, attractive black 

£2.28 
P P A 

and gold case. Size 54" x 14" > Ise. 
34" approx. Plans and Parts 26p 
Price List 15p (Free with parts). to 1 AT 22p) 

(u ers, -.0 P & l' £1.25) 

P P & In.s, 44p 
(Overseas 
P a P £1.85) 

£2.50 

TRANSONA 

FIVE 
Wavebands, transistors and 
speaker as Pocket Five. 
Larger Case with Red 

Total Building Costs 
Speaker Grille and Tuning 
Dial. Plans and Parts 

P P S Ins. Price List 15p (Free with 
26p parts). 

( Im. Va'P 25p) (Overseas P A P£1ß5) 

NEW 
Everyday 
Series 
Build this 
exciting New 
series of designs 

E.V.S. 5 Transistors and 2 diodes. 51W/LW. Powered 
by 41 volt Battery. Ferrite rid 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 15p. Free with parte. 

Building 
Total £2.73 P P A Ins. 30p 

(+ 10% VAT 27p) 
costs (Overseas P A P £1151 

E.V.B. Case and looks as above. 6 Transistors and 3 
diodes. Powered by 9 volt battery. Ferrite rod aerial, 
3- loudspeaker, etc., MW/LW coverage. Push Pull out- 
put. Parts Price List and Plane 15p. Free with parts. 

Total £3.60 PPS Ins. 30p 
Building v (+ 10% VAT 36p) 
Costs (Overseas P A P £1 25) 

E.V. 7. Case and looks as above. 7 Transistors and 3 
dioses. Six wavebands. MW/LW, Trawler Baud, SW1. 
0W2, SW3, powered by 9 volt battery. Push Pull output. 
Telescopic aerial for .short waves. 3" Loudspeaker. 
Parts Price List and Easy Build Plans 20p. Free with 
parts. Overseas P A P £105. 

T°tai £4.08 3uild rig 
Costs 

ROAMER EIGHT 
MkI 
NOW WITH VARIABLE 
TONE CONTROL 

7 Tenable Wavebands: MWI. 
MW2, I,W, SW1, SW?, SW3 
and Trawler Band. Built in 
Ferrite Rod Aerial for MW and 
LW. Retractable chrome related Telescopic aerial for 
Short Waves. Push pull output using 600ntW transistors. 
Car aerial and Tape record sockets. Selectivity switch. 
8 transistors plus 3 diodes. Latest 4' 2 watt ferrite magnet 
loudspeaker. Air spaced ganged tuning condenser. Volume/ 
on/off, tuning, wave change and tone controls. Attractive 
case In rich chestnut shade with gold blocking. Size 9 x 7 x 
4in. approx. Easy to follow instructions and diagrams. 
Parts price list and plans 25p (FREE with Darts). 

Total building costs 
1 £ 6 V B 

i P A I°" 47p 
Overseas P A P £85) v 8 (', 10% VAT 

69p) 

P P A Ins. 31p 
Overseas P S P £1.95 
( I 10% VAT 40p) 

TRANS EIGHT B TRANSISTORS and 3 DIODES 

6 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. Total building costs 
Size 9 x 54 x 21ín. approx. Push pull 
output. Battery economiser switch for 
extended battery life. Ample power to 
drive a brace speaker. Parts price list (+ 10% VAT 44p) 
ami Mans 25p (FREE with Parts). (Overseas P A P £125) 

ROAMER SIX 

£4.48 PPA Ins. 33p 

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

Trash', hand plus an extra Medium waveband for easier tuning of Luxembourg, 
.. 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 P P 4 Ins. 319 
Size 9 x 5I x 21in. approx. Plans and building (Overseas 
parte price list 25p (FREE with parts). costa P S P £1.851 

I lis"VAT 39p) 

To RADIO EXCHANGE CO., 61a HIGH STREET, 

Tel.: 0234 52387. Reg. No. 788372. 

I enclose £ 
u 

Name 

Address 

for 

ROAMER 

TEN 
WITH VHF INCLUD- 
ING AIRCRAFT 

10 Transistors. Latest 4' 
2 watt Ferrite Magnet 
Loudspeakers. 
9 Tunable Wavebands. 
MW1, MW2, LW, SW1, 
SW2, SW3, Trawler 
Band, VHF and Local 
Stations 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 VIII' listening. Push 
1 -Pull output n.sing 6011mW Transistors. Car Aerial and 
µ'ape Record Sockets. 10 Transistors plus 3 Dindes. 
Ganged Tuning Condenser with VHF section. Separate 
coil for Aircraft Band Volume on/off. Wave Change and 
tone Controls. Attractive Case in black with silver block- 
ing. Size 9" x 7" x 4". Easy to follow instructions mal 
diagrams. Parts price list and plans 30p (FREE with 
parts). 

Total building costs £8 a50 P P 
ins 

A 

(Overseas P A P 61.85) o . 52p 

i* Callers side entrance "Laval's" shop. 
* Open 10-1, 2.30-4.30, Mon. -Fri. 9-12 Sat. Bin II 

BEDFORD, MK40 ISA ii 

t 

( - Il " VYi' 
tl 5p) 

" EDU- 

KIT " 
Build Radios. 

Amplifiers, etc.. 
from easy stage 

diagrams. 

File units 
including master unit 

to construct. 

Components include: 
Tuning Condenser: 2 Volume Controls: 2 Sldder Switches: 
Fine Tone 3" Moving Coil Speaker: Terminal Strip: Ferrite 
Rod Aerial: 2 Plugs and Sockets: Battery Clips: 4 Tag 
Boards: 10 Transistors: 4 Diodes: Resistors: Capacitors: 
Three 4" Knobs. Units once constructed are detachable 
front 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). 

Total building i 5 .50 P P A inc. 33p 
costs pj (Overseas I' A P £1.8)) 

RADIO EXCHANGE LTD 

(Dept. PW24.) 

In 
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X COMPUTER BOARDS 
Packed with transistors, diodes, capacitors 
and resistors -COMPONENT VALUE 5150. 
8 for ONLY 55D + p & p 30p 
6PECIAL ONE. As above PLUS Power Tran- 
sistore ONLY 56p each + p @ p lbp 
STABILISED POWER NODULES 
Complete with circuit diagrams, etc. 
99p each + p & p 15p 
PAULINE BOARDS 71 x 9" approx. 
4 for 802 + p A p 20p. 

FIBRE -GLASS PRINTED 
CIRCUIT BOARDS 
164 x 4" approx. 2 for 66p 

DECON-DALO 33PC Marker 
Etch resistant printed circuit marker pen 
90p each 

VEROBOARDS 
Packs containing approx., 50ßq- iris. various 
sizes, all 1 metric 66p 

REPANCO CHOKES & COILS 
RF Chokes 
CH1. 96m11 26p CI12. 5.0mH 26p 
CBS. 7.5mß 26p CH4. IOmH Sop 

CHI. 1.5mH 26p 
COILS 
DRX1 Crystal set S1p DRR2 Dual range 46P 

COIL FORMERS & CORES 
NORMAN 5" Cores & Formers 7p 
1" Cores & Formers 89 

SWITCHES 
DP/DT Toggle ß6p SP/ST Toggle 18P 

FUSES 
I1" and 20mm. 100mA, 200mA, 250mA, 
600mA, 1A, 1.5A, 2A 
QUICK -BLOW 4p ea. ANTI -SURGE Op ea. 

EARPHONES 
Crystal 25mrn plug S30 
Crystal 3.5mm plug 83p 
8 ohms 25mrn plug 229 
ß ohms 3.5mm plug 2Sp 

DYNAMIC MICROPHONES 
81223. 200 ohms plus on/off switch and 
2 5m and 3 51n plugs 6180 

3 -WAY STEREO HEAD- 
PHONE JUNCTION BOX 

H1012 6187 

2 -WAY CROSSOVER 
NETWORK 
K4007. 80 ohms Imp. Insertion lose 3dB 6121 

CAR STEREO SPEAKERS 
Angled) 8886 per pair. 

BI-PAK 
CATALOGUE AND LISTS 

Send S.A.E. and 10p. 

INSTRUMENT CASES 

Black Vinyl covered; 
No. Length Width 
BVl 8" x 51" 
BV2 Il" x 8" 

Height Price 
x 2" 90p 
x 3" 6120 

ALUMINIUM BOXES 
BAI 61" x 2f" x 
BAI 4" x 4" x 
BA3 x21" x 
BA4 51" x 4" 
BAS 4" 24" x 
BA8 3" x 2" x 
BA7 7" x 5" x 
BA8 8" 8" x 
BA9 6" x 4" x 

11" 

4,. 42p 
41p 

14" 41p 
14" 47p 
2" 41p 
1" 845 
24" 88 
3" 84p 
2" 64p 

BIB HI-FI ACCESSORIES 
De Luxe Groov-Kleen 
Model 42 £1 84 
Chrome Finish Model 60 £1 50 

Rel. 311.4. Record/Stylo ue:u,",4 n u 28p 
Ret. 43. Record Care Kit 6986 
Ref. 91. Cassette Head Cleaner 649 
Ref. 32. Tape editing Kit 6164 
Model 9. Wire Stripper/Cutter Up 

ANTEX SOLDERING IRONS 
X26. '25 watt 61.98 
CCN 240. 16 watt 6216 
Model 0. 19 watt 6816 
ßK2. Soldering Kit Km 
STANDS: 8T1 8121. ST2 77p 
SOLDER: 188W0 Multicore 7 z 82p 
22SW0 7oz 82p. 188WG 221t 28p 
22ßW0 Tube 229 

ANTEX BITS and ELEMENTS 
Bite No. 

102 For model 0240 3/32" 
104 For model CN240 3/16" 

1100 For model (XCN240 3/32" 
1101 For model CCN240 3/8^ 
1102 For model CCN240 1" 

1020 For model G240 3/32" 
1021 For model (1240 1/8" 
1022 For model 0240 3/18" 
10 For model X25 3/32" 
bl For model X26 1/8" 
52 For model X25 3J1ß" 

ELEMENTS 
ECN 240 6118 
EG 240 6118 

EGON 240 61-82 
EX 15 6118 

38p 
38p 

389 
38p 

38p 
38p 
38p 
38p 
38p 
38p 

38p 

ANTEX HEAT SINKS 10p 

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

NEW COMPONENT PAK 
BARGAINS 
Pack 
No. Qty. Description Price 
Cl 250 Resistors mixed values approx. 

count by weight 0.65 
C2 200 Capacitors mixed values approx, 

count by weight 0.66 
C3 50 Precision Resistors 1%, 2% 

mixed values 0.66 
C4 75 4th W Resistors mixed preferred 

values 0.66 
C5 5 Pieces assorted Ferrite Rods 0.65 
C8 2 Tuning Gangs, MW/LW VII? 0.65 
C7 1 Pack Wire 50 metres assorted 

colour. 0.66 
C 8 10 Reed Switches 0.55 
C 9 3 Micro Switches 0.66 
CIO 15 Assorted Pots A Pre -Sets 0.56 
CIl 6 Jack Sockets 3 x 3.5m 2 r 

Standard Switch Type 0.55 
C12 40 Paper Condensers preferred 

types mixed values 055 
C13 20 Electrolytic» Trans. types 0.66 
CI4 I Pack assorted Hardware - 

Nuts/Bolts, Grommets etc. 0.56 
C15 4 Mains Slide Switches 0.66 
C16 20 Assorted Tag stripe @ Panels 0.55 
C17 10 Assorted Control Knobs O-55 
C18 4 Rotary Wave Change Switches 0.66 
C19 3 Relays 8-24V Operating 065 C20 4 Sheets Copper Laminate 

approx. 10" x 7" 056 

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

Open Mon. -Thum. 9.15-6 p.m. Sat. 9.15-5.30. Late Night Shopping until 7 Fri. Tel. 01693 

Ilel. i'. It ,'I, , Ira,,,-, 31y 
Ret. 32A. Oil -lus Balance 51 86 
Ref. J. Tape Head Cleaning Kli 61p 
Ref. 34. Cassette Case 51.27 
Ref. 56. HI -Fi Stereo Hints A Tips 82p 

PLUGS AND SOCKETS 
SOCKETS 
PS 35 DIN 2 Pin (Speaker, 
PS 36 DIN 3 Pin 
PEI 97 DIN 5 Pin 180° 
PS 38 DIN 6 Pin 240° 
PS 39 Jack 2 -boon Switched 
PS 40 Jack 3-5nrrn Switched 
PS 41 Jack 1" Switched 
PS 42 Jack Stereo Switched 
PB 43 Phono Single 
PS 44 Phono Double 
PS 46 Car Aerial 
PS 46 Co -Axial Surfer. - 
PS 47 Co -Axial Flush 

0 06 

0.10 
010 
010 
0.09 
010 
0-17 
028 
0.08 
0.10 
009 
0.09 
0.14 

INLINE SOCKETS 
PS 21 D.I.N. 2 Pin (Speaker 
PS 22 D.I.N. 3 Pin 
PS 23 D.I.N. 5 Pin 180° 
PS 24 
PS 25 
PS 26 
PS 27 
PS 28 
PS 29 
PS 30 
PS 31 
PS 32 
P8 33 

D.I.N. 5 Pin 240° 
Jack 20mm Plastlr 
Jack 35mm Plasli. 
Jack 1" Plastic 
Jack 4" Screened 
Jack Stereo Plastie 
Jack Stereo Screened 
Phono Screened 
Car Aerial 
Co -Axial 

018 
017 
017 
017 
0.10 
012 
024 
0.28 
0.22 
0-32 
0.14 
0.16 
0.17 

PLUGS 
PS I 
PS 2 

PS 3 
PS 4 
PS 5 
PS 8 
PS 7 
PS 8 

PS 9 
PS 10 
PS 1 l 
PS 12 
PS 13 
P8 14 
PS 15 
PS 16 

D.I.N. '2 Pi,, (Speaker, 
D.I.N. 9 Pin 
D.I.N. 4 Pln 
D.I.N. 6 Pin 1800 
D.I.N. 6 Pin 240° 
D.I.N. 8 Phi 
S.I.N. 7 Pin 
Jack 2-Sm0, Hemmed 
Jack 3-6mm Plastic 
Jack 3.bmm Screened 
Jack 4" Plastic 
Jack 1" Screened 
Jack Stereo Screened 
Phono 
Car Aerial 
Co -Axial 

011 
0.12 
0-16 
014 
0.16 
010 
0-16 
010 
0.09 
0.19 
0.16 
0.18 
0.29 
0.06 
016 
0.10 

CABLES 
OP 1 

CP 2 

CP 3 

CP 4 
CP 5 
CP 6 

CP 7 
CP 8 
CP 9 

CP 10 

Single Lapped Sereen 0.06 
Twin Common Screen 0.08 
Stereo Screened 0.08 
Four Core Comu,orr Screen 0.28 
Four Core Individually Screened 0 30 
Microphone Fully Braided ('able 0.10 
Three Core Mains Cable 0.07 
Twin Oval Mains Cable 0.08 
Speaker Cable 0.04 
Low Loos Co -Axial 010 

CARBON 
POTENTIOMETERS 
Log and Lin 
4-7K, 10K, 21K, 47K, 1110K. 220K, 470K, 
IM, 2M 
VC 1 Single less Switch 0.14 
VC 2 Single U.P. Switch 0.28 
VC S Tandem Less Salta, 0.44 
VC 4 1K Lin Less Switch 014 
VC 5 100K Log anti -Log 0.44 

HORIZONTAL CARBON 
PRESETS 
0.1 watt 0.08 each 
100, 220, 470, 1K, 2.21(. 4.7K. 10K. 22K, 41(7, 100K, 120K, 470K, IM. 251, 4 7M 

BOOK BARGAIN BUNDLE 
8 n,priaiiig 
2 Transistor Equivalent Books 
I Radio and Electronic Colour Cote and Data Chart 
1 Radio Valve Guide PLUS 
3 other Constructional books on Receiver.. 
FM Tuners, etc. 
Also I General Constructional book 
Value £3 Our Price £2 10p p & p 

BPI Handbook of Transistor Equivalent. 
and Substitutes 409 

BP2 Handbook of Radio, T.V. and 
industrial Tube & Valve Equiv. 40p 

ßP3 Handbook of Tested Transistor 
Circuits 40p 

BP4 International Handbook of the 
Worlds Short Wave, Medium and Long Wave Radio Stations and 
FM/TV Listings 86p 

BP5 Handbook of Simple Transistor 
Circuits 86p 

BP7 Radio @ Electronic Colour Codes and 
Data Chart 16p 

Bps Sound and Loudspeaker Manual 5011 
BP9 38 Practical Tested Diode Circuits 

for the Home Constructor 859 
Il Pli Practical Transistor Novelty 

Circuits 
- 402 

129 Universal Grain -Motor Speed 
Indicator 8p 

138 How to make FM A TV Aerials, 
Bands 1, 2 and 3 18p 

141 Radio Servicing for Amateur. 20p 
148 High Fidelity Loudspeaker 

Enclosures 879 
156 Transistor Circuits Manual No.1 15p 
160 Coil Design & Constructional 

Manual 805 
161 Radio, TV and Electronics Data 

Book S5p 
170 Transistor Circuits for Radio 

Controlled Models 40p 
174 Transistor Subminiature 

Receivers 82p 
172 Transistor Test Equipment and 

Servicing Manual 209 
170 Translator Audio Amplifier 

Manual 40p 
177 Modern Transistor Circuit» for 

Beginners 40p 
178 A Comprehensive Radio Valve 

Guide, Book 5 80p 
183 How to Receive Foreign TV Pro- 

grammes on your net by simple 
modifications 825 

145 Tested Shortwave Receiver Cuircuits 
using MAT's 809 

187 The TSL Mark '4' Valved FM Tuner 
and Its construction 20p 

196 Reactance -Frequency Chart for 
Audio & RF use 16D 

Resistor Colour Code Disc 
Calculator lop 

CARTRIDGES 
ACOS OP91.18C. 200mV at lßcros/sec 8118 
ACOS 0P93.1. 280mV at ]cm/sec Il55 
ACOS 0P96-1. 100mV at Icm/sec 5966 
TTC J-2005. Crystal/Hi Output 95p 
TTC J-20 10C Crystal/HI Output Compatible 

5110 
TTC J-200 CS Stereo/HI Output 51.60 
TTC J-2105 Ceraniis/Med. Output 81.84 

CARBON FILM RESISTORS 
The Ell Mange of Carbon Film Resistors, 
1/8th watt available in PAKS of 60 piece., 
assorted Into the following groups: - 
RI 60 Mixed 100 ohms -820 ohms 409 
RI 60 Mixed 1K ohms -8-2K ohms 40p 
RS 50 Mixed 10K ohms -82K ohms 40p 
R4 50 Mixed 100K ohms -1 Meg. ohms 40p 
THESE ARE UNBEATABLE PRICES - LESS THAN 19 EACH INCL. V.A.T. 

BI-PAK SUPERIOR QUALITY 
LOW - NOISE CASSETTES 
t'Oli. 82p C90, 41p C120, 629 
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-the lowest prices! 
BI-PAK QUALITY COMES TO AUDIO! 

AL10/AL20/AL30 50 N/ pk 25w (RMS) 
AUDIO AMPLIFIER MODULES 

The ALIO, AL's and 1L30 unite are 
similar In their appearance and In their 
general specification. However. careful 
.election of the piaetic power devices han 
resulted in a range of output power» Iron, 
3 to 10 watts R.M.H. 
The versatility of their design makes them 
Ideal for use lu record players, tape recorders. 
stereo annpllfiers and cassette and cartel le. 
tape players In the car ami et home. 

Parameter Conditions Performance 

HARMONIC DISTORTION Po 3 WATTS t IKHz 0.22° 

LOAD IMPEDANCE - 8 - 150 

INPUT IMPEDANCE; 1= 1KHz 100 Ica 

FREIj17ENCY RESPONSE (E 3,111 Po 2 WATTS 50 Hz - 26KHr 

SENSITIVITY for It .IT011 O/l' Vn- 25V. Rl=en f I KHz 75nrV. EMS 

DIMENSIONS r x 2t" ' I" 

The above table relates to the .ALIO.AL20 and AL30 
,/tauten. The following table outlines the different., 

in their working conditions. 

Parameter AL10 ALPO ALSO 

Slaximutn Supply Voltage 25 :in 311 

Power output for 2",, T.II. D. 
IRf. - It O f I K Hz) 

:1 walla 
KMH Mio. 

-watts 
ItMO Dfiu. 

10 watts 
EMS Min. 

AUDIO AMPLIFIER 
MODULES 
AL 10. 3 watts OMS 
AL 20. 5 watts HMS 
IL 30. IO watts tills 

£2 19 
£2.59 
£301 

POWER SUPPLIES 
PS 12. 1 Um with .11,10 0 .11:201 88p 
SPM 80. (line with also A1,30 k 11.51b 

£3.25 
FRONT PANELS SI' IS with Knolrs 

£1.10 

PRE -AMPLIFIERS 
PA 12. (Use pith A1.11 A .A11201 £435 
PA 100. (Use with AL30 R AL.50) £1315 

TRANSFORMERS 
T461 (Cite with .ALIO) £1-88 P n P 15p 
1338 (11xe with ALSO) s-98 P A P 15p 
IiDiTRO Wee wìth ,11.311 A AI.60) £2'15 

I' A' 1"25p 

PA 12. PRE -AMPLIFIER SPECIFICATION 
The PA 12 pre -amplifier ban been designed to match into 
most budget stereo systems. It Is compatible with the 
AL 10. AL 20 and AI. 30 audio power amplifiers and it 

n he supplied term their associated power supplies. 
There are two stereo inputs. nue has been designer) for use 

with Feramie cartridges while the auxiliary input will 
suit most tMagnetic cartridges. Full detalln are given in 

the specification table. The four coutroln are, from left to 
right: Volume and on,/oli switch. balance. bans and treble. 
Size 152nue x 04en, 

It ,l ne nr) response. 
20114. 60K Ha I 300) 

Ban- control-- 
± 12,10 at 60Hz 

Treble control f 14dB at I4KHz 
1' Input I. Impedance 

1 Meg. ohi., 
Seratitivity 300111V 

tlnyut 2. Impedance 
30 K ohm.. 

Sem,itivity 4nrV 

Look for our 
SEMICONDUCTOR ADVERTISEMENTS in 

Practical Electronics 
Wireless World 

Radio Constructor 
Electronics Today 

ALL PRICES INCLUDE V.A.T. 

The STEREO 20 
The 'Stereo 20' amplifier is mounted, ready wired and lest. 
on a one-piece awed,. measuring 20 cm x 14 cm ,. 5.5 rnn. 
This compact unit voi.,en complete with on/oft nwitró 
volume control, balance. bas 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 plinth. 
without interfering with the mechanic 
alternatively, iota a separate cabinet. 
Output power 20v peak. Input 1 (Cer.) 
300mV Into 1M. Freq. re.. 25Hz-25kHz. 
Input 2 (Aux.) 4ruV into 30K. Hamm -new 

disto60He typiBaca 0.25", I2dBat £14.45 80114 typically 0^l5°° at I watt. 
Treble ene. * 14d st- 140 11,. 

01'% DISTORTION! 
HI-FI AUDIO AMPLIFIER 

THE AL50 
* Frequency Response 15Hz to 

100,000-1d B. 

* Load -3, 4, 8 or 16 ohms. 

* Distortion -better than 1% at 
1 KHz. 

-pqk 
Sp`g 

ONLY 

£3.58 each 

* Supply voltage 10-35 
Volts. 

* Overall size 63mm 
* Signal to noise ratio 80dB. 105mm 13mm. 

Taller made to the mont stringent specifications using lop quality cmrpuurnI 
and incorporating the latent solid state circuitry and ALSO was rnnrrived to ni 

the need for all your A.P. amplification nerds. 
FULLY itt-1'.T TESTED ti V A R ANTE S D. 

STABILISED POWER 
MODULE SPM80 

0P81) to e.pecialiy designed to power 2 ni the ALS' 
Impllflern. up tee 13 watt (veneer.) per channel simul 

1 aneously. Thin module endued lee the latent component 
and circuit techniques incorporating complete shier 

circuit protection. With the addition o1 the Maine Teat,. 
former MT80, the unit will provide outputs of up to I . 

amps at 35 volts. Size: 53mn, s 105mm x 30nrnr. 
These unit/tenable you to build Audio Systenrn of the higher 

quality at a hitherto unobtainable prier. Also Ideal for map, 
other applications li.rlmding: Dico,. Systems. Publie Add res. 

Intercom 'Mitt, etc. Handbook available lOp PRICE £3.25 

TRANSFORMER BMT80 £2 15 p. & p. 28p 

STEREO PRE -AMPLIFIER TYPE PA100 
Boat b, a specification and NOT a prier, ami yet still the greatest value an the market 
the PA100 stereo pre -amplifier han been conceived from the latent circuit technique. 
Designed for une with the AL60 power amplifier system, thin quality made unit incorporate -- 
nu lens than eight silicon planar transistors. two of theme are specially selected low noise 

NPN elmicen for use in the input stages. 
Three switched stereo inputs, and rumble and scratch filters are features of the PA101e 

which also ha. a STEREO/MONO switch. odors,. balance and rnntinuounly variable 
hat, and treble eontrrdn. 

SPECIFICATION 
Frequency Renponne 2OH2 20K Hz f bill 
Harmonic Distortion, better than 0.1% 
Inputs: I. Tape Bead 1 25 nV into 6011 R 

2. Radio. Tuner 35 nrV Into 50K Cl 

3. Magnetic P.I. 1 5 neV Into 50K ü 
All Input voltages are for aie output of 250mV. Tape and P.C. it,psu 
equalised RIAA curve w»thin 

l t at 20Hz triO. ft to 2OKHz. 
Bass l 
Treble Control f 15dB at 20 KHz 
Filters: Rumble (High Pans, 10011. 

Scratch (Low Passe SKHz 
Signal/Noise Ratio better than - 65d it 
Input overload r 28d13 
Supply r 35 volts at 20nrA 
Dimensions 242,mrn x 82mm x Moto 

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 

P/ease send all orders direct to warshouse and despatch department 

1114PAIK 
P.O. BOX 6, WARE HERTS 

Postage and packing add lip. Overseas add extra for airmail. 
Minimum order 55p. Cash with order please. - 

Guaranteed Satisfaction or Money Back 
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SAVE MONEY 
SO the winter's economic crunch has come as most realistic 

prophets have forecast. We have read, heard, seen and 
experienced at first hand some of the revivals of the immediate 
post-war social and economic problems, not forgetting that 
dreaded winter of 1947. We do not intend here to rub the salt 
further into the wound but rather to look at ways and means of 
making our lives just a little more bearable. 

Practical Wireless showed foresight in the autumn of 1973 
which paid off. The power crises ever looming in our midst, 
we grabbed at the expected misfortunes in the electricity supply 
industry by publishing at the right time an emergency lighting 
unit to operate from a car battery. This proved so popular that 
we are now short of copies for office use. For those of you who 
missed it we publish in this issue a slightly different version 
(suggested by a P.W. reader) that uses a ready-made 
oscillator coil. 

If you have thoughts about visiting the SONEX or other hi-fi 
exhibitions in the vicinity of London Airport in March, but are 
seriously wondering where the money to buy is going to come 
from, because of the Chancellor's mini -budget restrictions, again 
take a crumb of comfort from P.W. For less than a pound you 
can have not only the widest variety of do-it-yourself designs 
over the next three months, but also the freedom to control your 
own spending over whatever period you choose. You can pur- 
chase components and build your own equipment at leisure 
without worrying about interest charges. 

This month's issue sees the start of a new hi-fi project with 
a difference. We do not recall ever seeing a similar project 
before in a magazine that incorporates a cassette recorder. We 
could then be justified in claiming yet another first for the 
do-it-yourselfer. The result is that you can save on the cost of 
a system for the home that gives you a.m. and f.m. radio, tape 
record/playback, the playing of pre-recorded cassettes, and with 
an added pick-up you can play back stereo discs. This quality 
system is in stereo and the cassette machine is left to your 
choice to suit your requirements and, most important, your 
pocket. If you are seriously interested in quadraphonic sound 
there is ample room in the unit to include a second pair of 
amplifiers and an uprated mains transformer. 

If you have your own hi-fi set-up already, but you could do 
with a useful piece of test gear to help you set it up or locate 
some of those obscure faults, you will be interested in the 
Trouble Tracer that we published in the last two issues and the 
Waveform Generator in this issue. 

Finally, most of you will already be hooked on our P.W. Data - 
card system; numbers ? and 8 in this issue are specially designed 
for those who require "finger-tip" information on local recep- 
tion and guidance on aerial installations. 

M. A. COLWELL-Editor. 
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The April issue will include a new unique portable 
5 -band radio receiver; a "short -wipe" unit for clearing 
April showers from your car windscreen; an article 
that explains impedance matching in audio equip- 

= ment; a special tool kit arranged by Practical Wireless 
for its readers at a favourable price. Cut your costs 
again-order the April issue of P.W. now. See the 
footnote and further details on page 1075. 
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NEWS... 
IMPORTANT MESSAGE 

TO ALL READERS 
Readers of "Practical Wireless" 

and most other magazines will be 
aware of the restrictions imposed by 
the Government and as a result of 
Trades Union action in various 
industries. To ensure that you receive 
your copy of "Practical Wireless" at 
the earliest possible date, we have 
to rely on effective communications 
and delivery through the post and 
by railway. We also depend on the 
operation of electrical equipment and 
printing machinery. Petrol and diesel 
oil are vital to the needs of our job 
in quick and effective processing of 
editorial and advertising material. 

We are sure that you will under- 
stand the many problems that con- 
front all of us. We therefore request 
your patience and understanding 
during any temporary period when 
publication may be delayed. 

We regret that due to the effects 
of the current industrial situation, the 
number of pages in this issue has 
had to be limited. We apologise to 
advertisers who were unable to 
insert their full allocation of product 
announcements and to those unable 
to appear at all in this issue. Such is 
the "pulling -power" of Practical 
Wireless and its advertisements that 
we recommend booking early for the 
next available issue. 

Plessey IC book 
pLESSEY Semiconductors has 

produced a comprehensive 
235 -page Databook giving 

details of its extensive range of 
silicon integrated circuits. 

Continuous emphasis on the 
development of processes and cir- 
cuits by Plessey has been demon- 
strated by the successful intro- 
duction of Bipolar Process III 
circuits and MNOS electrically - 
alterable non-volatile memories. 
The first products from these 
new processes are detailed in the 
Databook along with the wide 
range of both special and stan- 
dard products currently available. 

Copies of the Integrated Cir- 
cuit Databook are available on 
application to Plessey Semicon- 
ductors Limited, Cheney Manor, 
Swindon, Wiltshire. 

Sonex rival 
HI -FIDELITY '74 is a rival 

exhibition which will run 
concurrently with Sonex at 

the Heathrow Hotel. More details 
next month. 
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NEWS... NEWS... NEWS... 
ISB for broadcast radio? 

WORK on the problems of a.m. broadcasting on medium and long 
waves has been carried out at Siemens laboratories in West 
Germany. The independent sideband (ISB) system, proposed by 

the Hamburg Institute of Radio Engineering is being seriously considered 
to overcome some of the problems of increasing mutual interference. 

Siemens engineers are quick to point_ out that the review of broad- 
casting frequency allocation, due within the next eighteen months, 
should recommend ISB to enable expansion up to double the number 
of programme channels for the same number of transmitters. An added 
advantage is that ISB offers the equivalent to SSB in terms of inter- 
ference, bandwidth and fading, and could be implemented locally 
without the need for international agreement. 

The major drawback is that 
receiver design will have to be 
altered so that a phase shift net- 
work can be employed for the 
150 to 4kHz band to separate the 
two side -bands by at least 40dB. 
ISB receivers would be capable of 
processing signals in the SSB and 
DSB modes, with improved recep- 
tion on DSB by listener selection. 
Transmitters would probably 
handle signals with the dynamic 
range reduced by 30dB. 

Modules and valves 
AT a recent visit to the huge 

Mullard manufacturing 
complex at Blackburn re- 

cently, we were privileged to see 
the making of those "liquorice 
allsorts" coloured capacitors that 
are now familiar on printed cir- 
cuit assemblies. Readers will also 
be pleased to learn that valves, 
mostly for television, are still 
being made in millions although 
the range of types has been 
rationalised to fit the economic 
needs of setmakers and service- 
men. 

We also saw the assembly of 
Mullard modules: the LP1185 f.m. 
i.f. strip; LP1186 d.c. voltage con- 
trolled tuner for Band II; LP1159 
a.m. i.f. strip; LP1162 4 watt 
amplifier; LP1164/1 r.f./i.f. ampli- 
fier for a.m./f.m. radio; LP1402 
f.m. tuner with capacitor tuning. 
Mullard are working on a 
modular design stereo decoder for 
release soon. 

Our picture here shows the 
polyester foil type capacitor going 
through the colour code dip paint- 
ing process. These are only a few 
of the vast activities on this 46 
acre site employing approximately 
4,000 people. 

Torbay A.R.S. 
THE Torbay Amateur Radio 

Society, G3NJA, has pro- 
duced its first magazine. 

One of the main features is that 
of v.h.f./u.h.f. conversions of com- 
mercial equipmènt for the 
Amateur. This has been written 
by E. Hayman, G3ABU. 

The T.A.R.S. are willing to add 
any readers' names to their 
magazine mailing list. Alterna- 
tively readers may become 
Associate Members for the sum 
of 50p annual subscription. They 
would then receive a free copy. 

The magazine will be produced 
on alternate months and further 
gen may be obtained by sending 
a s.a.e. to Frederick J. E. Bolton, 
G3VTQ, Top Flat, 23 Waverley 
Road, Newton Abbot, Devon. 

Radar pioneer dies 
SIR Robert Watson-Watt, C.B., 

F.R.S. died on 5th December 
at the age of 81. Sir Robert 

will be one of those famous names 
in the U.K. associated with great 
electronic inventions and in his 
case radar. 

Early in his career he worked 
on the use of radia to detect 
thunderstorms. Radio direction 
finding found fame for him in 
World War II. Civil applications 
include airlines and shipping; a 
fitting tribute being the recently 
opened computer assisted radar 
tower and communications system 
for shipping within a 20 mile 
range of Liverpool. 

The , communications system 
was installed by Decca Radar 
Limited. 
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THE Signetics NE566 integrated circuit function 
generator can be used to construct a simple 
unit which will provide a variety of wave- 

forms over a very wide frequency range. 
The prototype unit will be described in detail. 

However, a number of variations will be discussed 
so that individual readers can make modifications 
which may make the unit more useful for their 
own particular purposes. 

The basic waveform generator produces triangular 
waves and square waves, and it is especially suitable 
for use in audio amplifier testing. An additional cir- 
cuit can be used to produce sine waves in addition 
to the other two waveforms. The circuit can be modi- 
fied to produce rising or falling waveforms of high 
linearity instead of the triangular waveforms. In 
this case short rectangular pulses are available at 
the output which previously provided square waves. 

THE BASIC CIRCUIT 
The circuit of the basic function generator is shown 

in Fig. 1. The voltage at the slider of VR1 is applied 
to pin 5 of the NE566V and also pin 6 via Cl. The 

current passing to this latter pin is determined by 
the value of the voltage at this pin and by the resis- 
tance between it and the positive line. This current 
is used to charge and discharge the capacitor selected 
by Slb. 

A Beckman `Helipot' precision ten -turn helical 
potentiometer is employed for VR1 together with 
a Beckman turns counting dial; this enables the 
frequency of oscillation to be set reasonably 
accurately. The value of Rl has been chosen so that 
the potential at pin 5 never falls below three- 
quarters of the positive power supply line potential 
(as recommended by the manufacturers of the inte- 
grated circuit). 

The frequency of oscillation is proportional to the 
voltage between the positive power supply line and 
pin 5; this voltage is in turn proportional to the resis- 
tance of VR1 between the positive line and the 
slider. In the circuit of Fig. 1, the frequency of 
oscillation is set to 10Hz, 100Hz, 1kHz, 10kHz, 100kHz 

VR2 
5k 

VR3 
5k 

Ì 

;VR4 
5k 

Sta 

R2 
Cl 27k 

6 
VR1, 1k 1nF 

Frequency 

6 
0 

R1 

3.6k 

o 

VR5 
5k 

VR6 VR7 
5k 

NE566V 

+10V to 24V 

Outputs 
3 

Io1b1 
2 6 + C7 

TOOpFTnF TOnF TOOnFTyF 117:13.JF 
OV 

A The finished waveform generator 
with its direct reading dial. The 
necessary components to produce a 
ramp waveform can be added to the 
circuit board. For converting tri- 
angular waveforms to sinewaves a 
separate unit is required. 

Fig. 1: Circuit of generator pro- 
ducing square and triangular waves 
over a wide range of frequencies. 
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or 1MHz (depending on the range) when the slider 
of VR1 is set at 10.0. At other settings off the dial, 
the frequency is closely proportional to the dial 
setting. For example, a dial setting of 5.67 on the 
1kHz range produces an output of 567Hz. 

Many types of capacitor (especially electrolytic 
types) have very wide tolerances in their capacitance 
value. It is therefore necessary to calibrate the fre- 
quency at one point on each range to obtain accurate 
frequency readings. In the circuit of Fig. 1 this is 
accomplished by the adjustment of a different trim- 
mer potentiometer (VR2 to VR7) for each range 
used. The switch which selects the trimmer, Sla, is 
ganged with that which selects the range capacitor, 
Slb. 

FREQUENCY COVERAGE 
The frequencies available from the six adjustable 

ranges employed are shown in Table 1. The upper 
frequency limit of 1MHz is determined by the charac- 
teristics of the integrated circuit used. In the table 
it has been assumed that a frequency range of 20:1 
may be covered using any one capacitor. However, 
more accurate frequency settings may be obtained 
by limiting the coverage of each range to 10:1, as 
was done in the prototype. 

RANGE CAPACITOR FREQ. COVERAGE 

1 10µ F 0 5Hz- 10Hz 
2 1µF 5Hz-100Hz 
3 100n F 50Hz- 1kHz 
4 10nF 500Hz-10kHz 
5 1nF 5kHz-100kHz 
6 10opF 50kHz- 1 MHz 

TABLE 1. Total frequency coverage possible with six capacitors. In 
practice each range is reduced to a ratio 0110:1. 

The writer has found that a frequency range of 
about 30:1 is about the limit with any one capacitor. 
At settings of the frequency dial of less than about 
0.3 the output waveforms become distorted, whilst 
oscillation ceases at settings below about 0.25. It 
was noted that the square waveform at 1MHz was 
somewhat distorted. The lowest frequency range in 
the prototype was 0.5 to 10Hz and it is assumed 
that most readers will not require frequencies below 
this value. Extra ranges can easily be added if 
required. However, an additional trimming poten- 
tiometer must be included in the Sla circuit for each 
extra range. A 10011F capacitor in the Slb circuit 
can be used to produce a range of 0.05 to 1Hz, a 
1000µF capacitor a range of 0.005 to 0-1Hz and a 
10000µF capacitor a range of 0.0005 to 0.01Hz 
(0.0005Hz is one cycle in about 33 minutes). 

When using very large capacitors, check that 
their leakage current is not excessive. The lowest 
possible frequency is probably about one cycle every 
few hours, but the writer has not tried to obtain 
frequencies quite as low as this. Some industrial appli- 
cations may be found for generators of extremely 
low frequencies. 

CONSTRUCTIONAL NOTES 
The basic oscillator circuit of Fig. 1 was con- 

structed in an Eddystone die-cast box of approxi- 
mate dimensions 412 x 312 x 214in. (Cat. 6908P). The 
Helipot VR1 and switch Si are mounted in the base 
of the box and the circuit board along one of the 

Output sockets 

11111111111111111111111 

III 1131111111111111111111111111111111111111e 

/ 

Fig. 2: General layout of components in the die-cast box. 

longer sides Fig. 2. No components were mounted 
on the lid of the box since this procedure enables 
the lid to be removed without the inconvenience 
of having wires between it and the main part of the 
box. 

The six miìliature Beckman trimmer potentio- 
meters are mounted on the circuit board Fig. 3, 

their connecting tags being inserted through holes 
in the board and bent over before the connecting 
wires are soldered. The integrated circuit socket is 
also mounted on the circuit board by passing the 
pins through holes in the board and soldering the 
connections to them. 

Cl is mounted on the circuit board, but C2 to C7 
are mounted around the switch 51. No power supply 
was included in the box, since it is generally more 
convenient to employ an external 12V battery. How- 
ever, a mains power supply could be included if a 
rather larger box is employed. 

If the circuits for the ramp and short pulse 
generator are required, they must be included in 
the basic oscillator unit itself. However, if the tri- 
angle -to -sine wave converter is made, it will prob- 
ably be more convenient to construct it on a separate 
circuit board. 

CALIBRATION 
The best way of calibrating the frequency settings 

involves the use of a digital frequency meter which 
automatically counts the pulses from the oscillator 
over a timed period. Alternatively a pulse counter 
may be used with a manually operated stop watch. 

Calibration may also be carried out using a good 
oscilloscope with a calibrated time base. Alterna- 
tively the calibration may be set by adjusting the 
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trimming potentiometers so that the output `zero 
beats' with the signal from a calibrated generator. 
At higher operating frequencies harmonics of the 
square wave output may be allowed to beat with 
a radio signal, using a receiver. 

If very low frequency ranges are incorporated in 
the unit, the operating frequencies are best deter- 
mined by connecting a voltmeter across the square 
wave output and timing the movements of the meter 
needle. 

It is normally best to calibrate the unit at a point 
near to the highest frequency on each range. The 
linearity of the resistance of VR1 with the dial set- 
ting is very good (better than 0.25%). However, the 
writer has found that the frequency of oscillation 
of the NE566V may depart from linearity by up to 
about ± 1% at the lower frequencies in each range. 

If a constructor does not like an instrument in 
which the oscillation ceases at the very low fre- 
quency end of each range, it is possible to set the 
dial so that it reads from 1.0 to 11.0. In this case 
a 100 ohm resistor, preferably of 0.5% tolerance, 
should be inserted between the upper end of VR1 
and the positive supply line in Fig. 1 so that the 
readings are directly related tò the frequency of 
oscillation. Operation in this way is likely to in- 
crease the errors in the frequency settings, since 
the percentage linearity tolerance of a precision 
helical potentiometer is typically about ten times 
better than the resistance value tolerance. 

OUTPUTS 
The circuit of Fig. 1 provides good square waves 

and also linear triangular waves, both at 50 ohm 
output impedance. These outputs are adequate for 
many applications, since the triangular waves can 

OV 

often be used instead of sine waves when their 
harmonic content is not disadvantageous. 

Both of these output waveforms are superimposed 
on steady positive potentials. The latter can be re- 
moved by capacitive coupling except at low frequen- 
cies where it is difficult to obtain an adequate time 
constant to preserve the waveform. The average 
potential of either of the output waveforms can be 
made equal to earth potential by employing a power 
supply consisting of suitable positive and negative 
supply voltages both isolated from earth. 

TRIANGLE -TO -SINE CONVERSION 
If a sine wave with a relatively low harmonic 

content is required, a diode -resistor shaping network 
may be employed. A fairly complex circuit is re- 
quired if the shaping must be carried out reasonably 
accurately. A simpler solution involves the use of 
the conversion circuit described below. 

At a fixed gate voltage, the first part of the drain 
characteristic of a junction field effect transistor 
(FET) approximates to half a sine wave. How- 
evpr, further increase of the drain voltage pro- 
duces little effect on the drain current. The first part 
of this characteristic can be employed to shape a 
triangular wave into a reasonably good sine wave. 
If a triangular wave is applied to this circuit the 
positive going part of this waveform will produce a 
drain current of half a sine wave. In order that both 
the positive and negative parts of the triangular 
wave shall produce the corresponding parts of a 
sine wave, the type of circuit shown in Fig. 4 may 
be employed. This utilises the fact that the drain and 
source electrodes of an FET are essentially inter- 
changeable. 
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Fig. 3: Veroboard pins are used 
to support the few components 
on the circuit board. The 
trimmer potentiometers are 
used to adjust the calibration of 
the six frequency ranges. 
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Fig. 4: Suitable circuit for converting a triangular wave to a sine wave. 

PRACTICAL SINE CONVERTERS 
It should be clear that the amplitude of 

the triangular wave applied to the circuit of Fig. 4 
is quite critical if one requires a good sine wave 
output. If the input to this circuit is too large in 
amplitude, the output pulses will have fairly flat 
sections in place of the normal sine wave peaks. If 
the input amplitude is too small, the output will be 
approximately the same form of triangular wave as 
the input. 

It must therefore be possible to alter the ampli- 
tude of the triangular wave fed to the circuit of Fig. 4. 
In addition, the output impedance of the source 
of the triangular waves must be small and there 
must be no steady voltage superimposed on the 
triangular waves. An amplifier of variable gain and 
of low output impedance is therefore employed 
between the output of the 566 circuit and the input 
of the triangle -to -sine converter. 

CONVERTER CIRCUIT 
The circuit of a practical triangle -to -sine wave 

converter is shown in Fig. 4. The triangular wave 
input from the circuit of Fig.1 is capacitively 
coupled to the input of a Signetics NE531V high slew 
rate operational amplifier; it therefore follows that 
this circuit is unsuitable for use at very low fre- 
quencies with the values shown, since the coupling 
time constant would be inadequate. 

The complementary output transistors Trl and 
Tr2 provide a low impedance output to the con- 
verter circuit of Tr3. The preset potentiometer VR1 
is set so that the potential at the emitters of Trl 
and Tr2 is zero volts when no input is applied to the 
circuit. 

The voltage gain of the circuit of Fig. 4 from the 
input to the emitters of Trl and Tr2 is equal to 
the resistance of VR2 divided by Rl. The amplified 
triangular wave is applied to the circuit of Tr3, 
the operation of which has already been discussed. 
The author found that the sine wave output voltage 
was of the order of 0.7V peak to peak and that it 
has no steady component superimposed on it. 

The gain control, VR2, must be set carefully so 
that the output waveform shows minimum distor- 
tion, adjusting the gain whilst examining the output 
waveform by means of an oscilloscope. If, however, 
a waveform analyser is available, VR2 may be 
adjusted for minimum third harmonic distortion. 

A satisfactory sine wave was obtained using fixed 
resistors for R7 and R8. However, one of these 
resistors may be replaced by a 50 ohm resistor in 

,series with a 100 ohm preset trimmer so that the 
output may be adjusted for minimum second har- 
monic distortion (preferably using a waveform 
analyser). It should then be possible to obtain a 
sine wave output with very low distortion. 

The writer tried replacing the NE531V integrated 
circuit with a µA741V which has the same connec- 
tions. It was found that the NE531V could operate 
at . higher frequencies, but in neither case could 
satisfactory operation at 1MHz be obtained. 

The secret of the direct frequency read-out lies in the use of the multi - 
turn Helipot potentiometer, right centre. 
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A simple circuit using two cascaded emitter fol- 
lowers for driving an FET triangle -to -sine converter 
was published in the February 1973 issue of Wire- 
less World. However, a circuit with voltage gain is 
required when the triangular wave output from a 
566, operated from a 12V supply, is to be converted 
into a sine wave. 

RAMP WAVEFORM GENERATORS 
The circuit of Fig. 1 can be easily converted into 

a generator which produces either a rising or a 
falling linear ramp waveform. At the end of each 
ramp the output quickly returns to its initial level 
and another ramp commences. 

In order to produce a rising ramp waveform, the 
capacitor connected to pin 7 is allowed to charge, 
but at t' e end of the charging period it is rapidly 
discharged. The ramp waveform appears at pin 3 
of the 566 in place of the triangular wave. A fall- 
ing ramp is produced in a similar way; at the end 
of the discharging period, the capacitor connected 
to pin 7 is rapidly re -charged. 

RAMP CIRCUITS 
Fig. 5 shows the components which must be added 

to the circuit of Fig. 1 to allow either rising or fall- 
ing ramps to be produced. When the switch S2 is 
in position 1, the additional components shown 
dotted are not used and the circuit therefore pro- 
vides the normal square and triangular output wave- 
forms. When S2 is in position 2, a falling ramp wave- 
form is generated, whilst in position 3 a rising ramp 
is formed. Short negative going pulses are available 
at pin 4 when S2 is in position 2 and short positive 
pulses when S2 is in position 3. 

Let us now consider in detail the operation of the 
falling ramp generator when S2 is in position 2. 

If the output from pin 4 is in its high voltage 
state, little current passes through D1 of Fig. 8. 
The base and emitter of Trl are therefore at about 
the same potential and this transistor passes little 

Fig. 5: Additional circui ry, shown dotted, to produce rising or falling 
ramp waveforms. 

* components list 

R1 3.6kû 5% IW R2 2.7kû 10% ¡W 
VR1 lkû 0.25% linearity (Beckman 'Helipot' Type 

7246) 
VR2-7 5kû trimmer pots (Beckman Type 89P) 
Cl 1nF C2 100pF C3 1nF 
All 25V polystyrene 
C4 lOnF C5 100nF C6 1µF 
All 25V polyester 
C7 10µF 24V electrolytic 

Miscellaneous 
IC1, NE566V (Low cost alternative is LM566- 
Ambit International). 8 pin DIL socket. Si, 2 pole, 
6 way rotary switch. Turns counting dial for Helipot 
(Beckman Type RB). Die-cast box (Eddystone Type 
6908P). Piece of plain veroboard. (Note: VR1 with 
dial and VR2-7 available from Athena SMC Ltd., 
140 High Street, Egham, Surrey). 

Basic Components for Triangular -Sine Wave 
Converter 

R1 3.9k12 R2 4.7k0 R3 10kû 
R4 10k52 R5 1Mû R6 1M11 
All 10% 1W 
R7 10052 R8 10052 
Both 1% 1W 
VR1 10k0. VR2 25162 (Beckman Type 89P) 
Cl 10µF 15V C2 100µF 15V 
D1-4 1N914 Tri 2N697 Tr2 2N2904 
Tr3 2N3820 NE531V (Low cost alternative Is 

LM318H-check leadout connections) 

Basic Components for Ramp Wave Converter 
R2 10kû 
R4 22kû 

R1 22kû 
R3 4.7kû 
All 10% 1W 
D1 1N914 
Trl 2N3703 

D2 1N754 (68)/) 
Tr2 2N697 

current. The output from pin 3 therefore falls 
linearly with time, unaffected by the additional com- 
ponents. 

When the output from pin 4 falls to its low voltage 
state, however, D1 conducts and the base of Trl 
becomes negative. This FNP transistor therefore con- 
ducts and rapidly charges the capacitor selected by 
Slb. The voltage at pin 3 therefore rises rapidly 
to its maximum value before a further falling ramp 
is generated. 

The output from pin 4 consists of short negative 
going pulses which occur each time the ramp wave- 
form at pin 3 rises to its maximum value. These 
waveforms are shown in Fig. 6. When the capacitor 
selected by Slb is small, the negative going pulses 
at pin 4 were found to be about 0.2As in length. 

(b) 

Fig. 6: Waveforms obtainable from the circuit of Fig. 5. 
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aäß A äAä iIlilp v 

NEW TUAC POWER MODULES. Now in their second success- 
ful year offering more power and quality than ever before. 

a en 
TP100 * 125 Watts RMS continuous sine wave output 
Illustrated * 4 RCA 150 Watt 15 Amp output transistors 

. @u £125 
* Special layer wound driver transformer * Short, open, and thermal overload protection * Compact size: 7 x 64 x 3 in. 

TL100 
Illustrated 

£115 
gat:r:, S 

*100 Watts RMS sine wave 

*2 RCA 15 Amp output transistors 
*Rugged transformer driver*RCA 
*Full thermal overload protection 

*Compact size: 5 x 5 x 3 in. 

TL60 £9.75 * 60 Watts RMS 
sine wave 

115 Watt output transistors 
*Only six connections to make 
*Same size as TL100 

Specification on all three power modules : 

All output power ratings ±1dB. Output impedance 8-15 Ohms. THD at full power 1% typically 0.5%. 

Input sensitivity 60mV into 10kS2. Frequency response 10Hz-25kHz ±2dB. Hum and noise better than -75dB. 

Power supplies vacuum impregnated Transformers with supply board incorporating =S 

stabilised pre -amp supply : 

PS 125 ±50 volts for one TP100 £8 75 

PS 100 ±45 volts for one TL100 .. .. .. .. .. .. .. .. £800 
PS 60 ±40 volts for one TL60 .. .. .. .. .. .. .. .. £6.75IV 
PSU 2 For supplying Disco Mixer .. .. £350 . 

PRE AMPLIFIERS 
All Tuac audio modules are constructed on glass fibre P.C. board, are ready assembled and fully tested. Low noise silicon V A08 ILLUSTRATED 
and FET transistors together with H.S. carbon film resistors are used throughout. Extensive research has gone into the 

from any signal. Previous range still available. 
various wide range tone control circuits, producing superb sound quality r 

40V d.c.; 60mV 0/1z. 

VAINVol, Treb, Mid and Bass Controls. HI IMP. FET UP. Suitable Mic, Guitar, Radio, Crystal/Ceramic £4.22 7 1i ---# I P.U. Sensitivity 4mV. Treb +35dB at 16kHz, Mid +20-15dB at 1kHz, Bass +20-10bB at 40Hz. 1 '; 
VAB6 Vol, Treb and Bass Controls. 8mV sensitivity. Treb +28-15dB at 12kHz, Bass +18dB at 40Hz. £3.72 

AMF01 Tuac Auto Fade Unit fades music when you speak. £4.40 SIZE 6}" X 2" X 1" 
Auto Mic Over -ride for Disco use. Feed Deck and Mic Pre -amps in. Auto fade 0/P to main Amp. 
30mV operating level. Depth and Vol. Controls. 

ALL PRICES INCLUDE V.A.T. AND POSTAGE AND PACKING 
ACCESS & BARCLAY CARDS ACCEPTED, JUST SEND US YOUR NUMBER. H.P. ARRANGED THROUGH PAYBONDS. 

TUAC DISCOTHEQUE MIXER WITH AUTO FADE 25.50 
0 0 Designed for the discerning D.J. of professional standard. aTj 

Offering a vast variety of functions. 
depth, Auto Manual Sw. Tape Vol, L á R Deck Faders, TUAC- Controls: Mic Vol, Tone, Over -ride 

« Q Q O1 Deck Volume. Treb. á Bass. H. Phon Vol, Selector. Master Vol, on/off sw. Max. output 

Disc " "fix iv RMS. Specification as VA06. PANEL SIZE 18" x 4f" DEPTH 3" 

TUAC HIGH POWER AMPLIFICATION-built 
-- standards, and 

-'' last 
_ -TUAC 

A 
WATT RMSLL 

PURPOSE AMPLIFIER 
SINE eit e e 50 Suitable for Disco, PA, 

`. k7 í? - 2 volume controls. Master 
' - middle and bass controls. 

cuit, rugged leather -cloth 
short and open circuit protection. 
control specification as 
FULLY FUSED. - 

- +."- '"" _` 
_ 

_ _ 

TUAC 50 
£44.00 t! WATT ` 

1` 

P 100 
WATT £66.00 

MANUFACTURERS OF ELECTRONIC AND 
AMPLIFICATION EQUIPMENT -T-UAC SPECIALISTS IN QUALITY TRANSISTOR yavAlA, 

to high 
built to 

WAVE 

Guitar. 4 inputs, 
volume, treble, 

Rugged cif-- 
covered case, 

Tone 
VA08 pre -amp. 

TUAC LIGHT MODULATORS 
Constructed on glass fibre 
P.C. board, Individual) +---_ 
tested. 
Three channel light mod- 

"' 
I . ,f+ 

ulator will control three dt r 
6 1 separate sets of lights, up í2f+ 

to 1000 Watts each set. One _, L 
channel responds to the 
bass, one to the middle, and 
one to the high frequencies. 3 Channel SILMB illus. 
Input sensitivity only 0.5 
Watt I Three individual controls allow for adjustment of 
the three channels, and a master sensitivity control allows 
for Input levels up to 100 Watts to be safely accommodated. 
Full interference suppression. Full SILMMB 3 Channel 
wave control. Isolating input trans- .F 7.45 former does not affect Amplifier 4fi/ 
operation. Fully Fused. 

SINGLE CHANNEL VERSION S2LMB 
Increased capacity of 1800 Watts. S2LMB 1 Channel 
Sensitivity control. Isolating input £6a w7 
transformer does not affect amplifier 
operation. 

TRANSISTOR UNIVERSAL 
AMPLIFICATION COMPANY LTD. 

DEPT. W 
- 

- :4t 4.11. 
OPEN 6 DAYS A WEEK. 9.30 a.m. - 6.00 p.m. 01-672 3137;9080 

1055 

www.americanradiohistory.com

www.americanradiohistory.com


Why pay more - look at our 
Fantastic Nargain 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 3 speed Mono/Stereo 
record changer. Two white matching bookshelf speaker units. Also 
,v.ilable in teak finish OUR PRICE £55.00 

Credit terms L5 00 deposit plus L2 50 p. & p. followed by 9 pay ments of C6 40. Total Credit Terms L62 60 SEND L7 50 TODAY 

KLINGER 
FIVE NINETY THREE -.-' 
UNIT AUDIO SYSTEM 
with BSR McDonald 
3 -speed Record Player, -: 
matching 4 -unit Loud- 
speaker Systems and 
FREE Stereo Head- 
phones. 
High performance Stereo 
Amplifier designed for home 
entertainment at economical 
cost. Represents a considerable advance in solid state, high fidelity 
stereo amplifiers. Outstanding performance is allied to meticulous 
construction, comprehensive facilities, installation simplicity and 
attractive styling. 
10 watt RMS per channel; push button selectors; tone controls; 
balance control; tape record and replay facilities. Stereo headphone 
socket on front panel with automatic speaker muting; Teak finish. 
Our price L75,00í- £2.50 p.&p. 
Credit Term: £7.50 deposit + £2.50 p. & p.9 monthly payments 
of £8 r 70(total £85.80) SEND ¿10.00 TODAY. 

THE AVON AUDIO SYSTEM 

he uncabinered system is ideal as an economical replacement for 
rn outdated chassis. Stereo Amplifier for Stereo/Mono record 
reproduction. Tuner 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 Hz. 
LATEST BSR STEREO/MONO TWIN ELLIPTICAL SPEAKERS 
RECORD CHANGER plays all These low impedance, perma- 
rvpes of lin., IOin., and 12ín. nent magnet units have been 
Mono or Stereo records. Manual specially selected to provide 

automatic play. the fullest range of udio 
reproduction. 

EASY TO INSTALL -NO TECHNICAL KNO W - 
LEDGE REQUIRED. List Price £45.74. OUR PRICE 

£35.00. Credit Terms £3.50 
deposit plus £2 Post & Packing 
followed by 9 payments of £4.10 
(Tool Credit Terms £4440) 
Don't miss this bargain. 
SEND £5.50 TODAY 

ALL EQUIPMENT COVERED BY OUR 12 MONTHS FULL GUARANTEE , 
CALLERS WELCOME 

100 Chase Side, Southgate, 
P W 3/74 London N14 SPL 

Tel: 01-886 373379666 
an im es zoi mu an ma mu as so ea II 

® IddlO 

STILL at £4250 
Solartron CD 711S.2 Double 
Beam Oscilloscope DC -9 me/s; 
3 my/cm; trigger delay; crystal 
calibrator; 4; Rat faced tube, in 
good working condition. Carr. 
£1.50. 

12- LONG PERSISTANCE CRT 
Full spec. Price £7.50 to Include 
V.A.T. and Carriage. 

MAKE YOUR SINGLE BEAM 
SCOPE INTO A DOUBLE WITH 
OUR NEW LOW PRICED SOLID 
STATE SWITCH. 2 Hz to 8 MHz. 
Hook up a 9 volt battery and connect 
to your scope and have two traces 
for ONLY £5.50, P. & P. 25p. (Not 
cased, not calibrated.) 
NEW WIDE RANGE WOBBU 
LATOR. 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 
8 3V A.C. and use within minutes 
of receiving. All this for ONLY 
£5.75, P. & P. 25p. (Not cased, not 
calibrated.) 

20 Hz to 200 kHz WI. 
SINE and SQUARE GENERATOR, 
Four ranges. Independent amplitude 
controls, thermislor stabilised. Ready 
to use, 9V supply required. £7.05 
each, P. & P. 25p. (Not cased, not 
calibrated.) 
GRATICULES. 12cm x 14cm high 
quality plastic 15p each, P. & P. 5p. 
£1 worth of 'UFS, Six Brand New 
capacitors all between 15V and 100V. 
Total cepaclatnce not less than 
7,000m1d. P & P 45p. 
PHOTOMULTIPLIER type 931A 
£3.25 ea. P & P 25p. 
ROTARY SWITCH PACK -6 
brand new switches (1 ceramic; 2 off 
4pole 2 way etc,). 50p P & P 20p. 

COMPONENT PACK consisting 
of 5 pots, various, brand new: 250 
resistors } and } watt, many high 
stabs, etc. Fine value at 50p, P. & P. 
17p. 
P.C.B. PACKS S & D. Quantity 
2 sq ft -no tiny places. S0p plus 
P. & P. 20p. 
FIBRE GLASS as above £1 plus 
P. & P. 20p. 
Ferric Chloride Resistance Pen 
FREE (whilst stock lasts) on all 
purchases of our £t Fibre Glass pack. 
5 CRYSTALS 70 to 90kHz. Our 
choice. 25p, P. & P. 15p. 
5 MOVING COIL METERS. 
Various. £2, P. 6 P. 37p. 
CAPACITOR PACK -50 Brand new 
components, only 50p, P. & P. 17p, 
POTS -10 different values. Brand 
new. 50p, P. & P. 17p. 
TRIMMER PACK. 2 Twin 50/200pF 
ceramic 2 Twin 10/60pF ceramic; 
2 min. strip with 4 preset 5/200F on 
each; 3 air spaced preset 30/100µF 
on ceramic bese. ALL BRAND NEW. 
25p the lot, P. & P. 10p. 
FLAT FACED 4" TWIN BEAM 
TUBE type CV2193. Green trace. 
Brand new £4 each, P. & P. 37p. 
LIGHT EMITTING DIODES (Red) 
from Hewlett-Packard. Brand New. 
31p each. Holder 1p each. Inform- 
ation 5p. 
PHOTOCELL equ. OCP71, 13p each. 
PHOTO RESISTOR type Clare 703. 
Two for 50p. 
MODERN TELEPHONES type 706. 
Two-tone grey. £3.75 each. Two-tone 
green £3r 75 each. Black £2.75 each. 
P & P 25p ea. 
Also TOPAZ YELLOW £4.50 each, 
P. & P. 25p. 
Ideal EXTENSION TELEPHONES 
with standard GPO type dial, bell 
and lead coding. £1 75 each P. & P. 
25p. 

DELIVERED TO YOUR DOOR 
1 cwt of Electronic Scrap chassis, 
boards, etc. No Rubbish. FOR 
ONLY £350. 

PLEASE ADD 10°; V.A.T. Open 9 a.m. to 6.30 p.m. anyday. Cie ILTMEAMI LTD 
7/9 ARTHUR ROAD, READING, BERKS. 

(rear Tech. College) Tel.: Reading 582605/65916 

BAKER 12" MAJOR £9.90 
30-14,500 cps. Double cone woofer and 
tweeter loudspeaker. Baker ceramic mag- 
net assembly, flux density 145,000 gauss. 
BASS RESONANCE 40 cps 20 watt RMS. 

MAJOR MODULE KIT £12.50 
30-17,000 cps. woofer, tweeter, crossover 
and baffle as illustrated. Size I9in x 13ín. 

NOTE -When ordering state 3 or S or 15 ohms. 

BAKER LOUDSPEAKERS 100°, BRITISH MADE 
Regent 12 la. 15W 28.80 i Superb 12 in. 20W 018.50 1 New Group 50/12 
Valor 12 In. 20W WOO ' Group 26 12 'in. 25W 281SO 12 in. 50W £17.60 
Deluxe 12 in. 16W 51100 Group 36 12 in. 85W 69.90 I 

BAKER LOUDSPEAKER CO., BENSHAM MANOR PASSAGE 

THORNTON HEATH, SURREY Tel. 01-684 1665 
ALL PRICES INCLUDE V.A.T. HI.FI ENCLOSURE PLANS 42p 

MASSIVE CLEARANCE BARGAINS 
Bargain component parcels contain Resistors. Capacitors, Potentiometers. 
Knobs, Rotary, Slide, Key Switches, IF's, Tag Stripe, Drive Drums, Springs. 
Handles, Coll Formers, Wire, Grommets, Relays, Pulley Wheels, Magnets. 
Transistor Panels, etc., etc. 
Save yourself L. on these well selected parcels albs net weight £1 00. 
p. & p. 40p. 

Brand new Wire -Wound Resistors 1-7 Wntis Good selection 100 for E1, 
p. & P. 15p. 

Assorted Computer Panels. These panels are exceptionally good value and 
contain a minimum of 75 Translators, Stacks of Diodes, plus Trim Pots, 
Polyester Capacitors. Resistors end include a few I.C.'s. 10 panels for £1. 
p. A P. 27p. 
Mallard Ferrite Cores LA3 100 10 500kHz Sop. LA4 10 to 30kHz 75p. LA 2100 
3 to 200kHz SOP. 

Mullord Electrolytic Capacitors, C432 4500µF. 25V 35n. 
Piers, Include 10% V.A.T. to total cost of goods. 

MAIL ORDER ONLY 

XEROZA RADIO 
I EAST STREET, BISHOPS TAWTON, DEVON 
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When a large capacitor is i circuit, however, it 

takes longer to charge from the current passing 
through Trl. Nevertheless, the time for which the 
waveform at pin 4 is in its low voltage state is a 

very small fraction of the total operating time. 
The operation of the rising ramp generator, when 

S2 is in position 3, is rather similar. When the out- 
put at pin 4 is in its low voltage state, the zener 
diode D2 passes little current and Tr2 remains cut 
off. During this time the ramp waveform at pin 3 

is rising. 
When the voltage at pin 4 switches to its upper 

level, however, the zener diode conducts and Tr2 
receives a positive bias at its base. This NPN tran- 
sistor therefore conducts and rapidly discharges the 
capacitor selected by Slb. The potential at pin 3 

therefore returns quickly to its lowest level and the 
ramp commences to rise again. 

The output from pin 4 consists of short positive 
pulses which occur each time the ramp at pin 3 re- 
turns to its lowest level. 

The rising ramp generator was found to give a 

poor waveform on the 1MHz range. However, the 
rising and falling ramp generators both operated 
satisfactorily on the other ranges and also at very 
low frequencies. The writer tried them at frequen- 
cies down to about 0.01Hz and at such frequencies 
the waveform takes a fraction of a second to return 
at the end of each ramp. 

When either of the ramp generators is employed, 
the one half of the triangular waveform is eliminated. 
The frequency of oscillation of the 566 is therefore 
approximately doubled when S2 is in position 2 or 3. 

Constructors who intend to use the unit mainly for 
ramp waveform generation may wish to calibrate 
the unit so that the ramp frequency can be read 
directly from the Helipot dial. The dial reading must 
then be halved to obtain the frequency of the tri- 
angular or square wave. 

APPLICATIONS 
The fundamental frequencies from the waveform 

generator can be used to test the functioning of 
audio amplifiers; they also cover the long wave band 
and the low frequency end of the medium wave 
band. In addition, the outputs contain harmonics 
(mainly odd harmonics) which can be used to test 
the functioning of radio receivers throughout the 
medium wave band and also at somewhat higher 
frequencies. 

Both the triangular waves and the ramp wave- 
forms are very suitable for the detection of cross- 
over distortion in audio amplifiers, since these wave- 
forms are essentially linear. If the triangular wave 
output is fed to the input of an audio amplifier 
which introduces cross -over distortion in its output 
stage, the type of waveform shown in Fig. 7a is 
obtained. The values of the resistors in the audio 
amplifier which control the quiescent current in the 
output stage may be altered so as to increase this 
current slightly; the cross -over distortion should 
disappear when the quiescent current is sufficient. 

It is easier to detect cross -over distortion when 
using the triangular or ramp waveforms than when 
the more conventional sine wave is employed. A 
frequency in the mid -audio region is ideal for this 
test (perhaps 1kHz). The linearity of the waveform 
on the oscilloscope screen may be measured by 
placing a straight edge along the tips of the wave- 
form. 

(a) 

1t' 

(b) 

Cross over 
distortion 

1r- 

fig. la -b -c: Waveforms at the output of an audio amplifier using input 

signals from the waveform generator. 

The square wave output is also very useful for 
testing audio amplifiers. At fairly high frequencies 
one may examine the output from an amplifier for 
ringing of the type shown in Fig. 7b. Ideally there 
should be no overshoot or ringing. An audio ampli- 
fier which can faithfully reproduce a square wave 
at a frequency of about 10kHz must have a good 
frequency response in the high audio frequency 
region since square waves contain many harmonics 
and will be reproduced satisfactorily only if the 
amplifier has a fairly level response at frequencies 
of up to at least three times the fundamental fre- 
quency of the square wave. 

If an audio amplifier has only a moderately good 
high frequency response, the corners of the output 
waveform will be rounded off at 10kHz, as shown 
in Fig. 7c. An approximate value for the frequency 
response of the amplifier may be obtained by esti- 
mating the time taken for the output waveform 
from the amplifier to rise from 10% to 90% of its 
final value. The maximum frequency at which the 
response is reasonably constant is of the order of 

1/(3 x the rise time). if the rise time of a square 
wave is very short, one sees only the lines at the 
top and bottom of the oscilloscope display, the rising 
and falling parts of the waveform being so short 
that they are barely visible. 

One can also use the square wave output from 
the 566 unit to examine the low frequency response 
of audio amplifiers. As one reduces the frequency 
of the square wave, the upper and lower parts of 
the output waveform do not remain horizontal, but 
develop a definite slope. At very low frequencies, a 

differentiated waveform will be obtained. The input 
of the oscilloscope marked 'DC' should be used for 
these low frequency tests, since the 'AC' input is 

connected to a series capacitor inside the oscillo- 
scope which may distort the waveform. 

In the audio amplifier tests discussed above, it 
has been assumed that the amplifier under test has 
a volume control at its input which can be adjusted 
to provide the required signal output level. At high 
levels it will be necessary to include a series capaci- 
tor in the input circuit to block the steady voltage 
at the 566 outputs. In this case care should be taken 
to ensure that the coupling time constant is adequate - 

for the lowest frequency to be employed. 
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DRY BA T TER Y 
CHARGER 

R.A.Butterworth 

MOST of us either make or buy a mains supply 
unit to operate our battery tape recorders, 
receivers etc., when used at home to save 

the cost of dry batteries. However batteries are still 
needed around the home and unfortunately they 
seem to cost more each time. One could of course 
use rechargeable cells but they are expensive and 
need a rather special charging unit which is also ex- 
pensive. 

If we could get a few more hours out of our dry 
battery we could cut our costs considerably, even 
one more 'run' would be equivalent to cutting the 
cost by a half. With the charging units described 
here two, three or more 'lives' can be given to a set 
of batteries, perhaps not quite as long a period of 
operation as the first but certainly for periods long 
enough to make the building of a charger show an 
economical return for the effort involved. 

The idea of reforming dry cells is by no means 
new. Investigation of the possibilities were made as 
long ago as the early 1950's with encouraging re- 
sults. With modern methods of manufacture and 
materials, the life of the primary cell can be con- 
siderably extended if a few basic rules are born in 
mind. These are: 

1 The battery must be charged before its voltage 
(on load) drops from 1.5V to below 1V. 

2 It must be put on charge as soon as possible after 
being removed from service and put into service 
as soon as possible after re -charge. 

3 It is not economical to charge a single unit, a 
1.5V 'pen light' HP7 for example. Therefore it is 
better to have one set of batteries in service and 
another on charge. 

4 The charging rate should be adjusted to distribute 
the charge, in other words avoid heating up the 
cell by charging at too high a current. 

5 If there is the slightest suspicion of battery leak- 
age throw them away or you will have a horrible 
mess to clear up. 

The cylindrical types like the U2, Ull and HP7, 
respond much better than the layer batteries, such 
as the PP3. The use/charge cycle is less than half 
that of the cylindrical types. The table gives details 
for popular zinc -carbon types which have responded 
successfully to several use/charge cycles with the 
equipment shown. 

Battery holders 
Standard battery holders can be used to hold the 

cells whilst charging in blocks of 2, 4, or 6. From 
experience it would appear that, after setting at the 
current shown, if after the first couple of hours there 

is no drop in the charging current, then discard the 
battery as the electrolyte has probably dried out. 
If the batteries get appreciably warm or show signs 
of leaking throw them out. Different sets of batteries 
have given a different number of cycles. This, the 
author believes, is due to 'freshness' of the unit cells 
when first purchased; in other words how long they 
had been on the shelf in store. 

DRY BATTERY CHARGING 

Battery Use 
Charging 

No. of Current 
Cells mA 

Min. Max. 

Approx. 
hours No. of 

of cycles 
charging 

U2 Torches, 2 150 300 5 3 
Hand lamps 4 
Radios 6 

U7 Small 
Torches, 1 or 2 100 150 4 4 
Radios 4 

U11 Cassette 
Tape 4 100 250 5 4 
Recorders 

In the circuits shown in Figs. 1 and 2 it will be 
noted that very little smoothing of the d.c. output has 
been incorporated. This is deliberate; investigation 
has shown that it is advantageous to have a little 
a.c. present. This "dirty d.c." appears to shake up the 
electrolyte and therefore assists in the reforming. 

Bell 
transformer 

6-9V 

20011 

BY100 

LP1 

See text 

+ve 

To batteries 

ve 

-continued on page 1061 

Fig. I: Circuit 
shows a simple 
charging unit. 
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MAPLIN ELECTRONIC SiiPPLIES 
ORGAN BUILDERS die LARGE 

or 

S.11AL1. 
Model 120 *' y 

PROJECTS DESERVE A Centurion 
PROFESSIONAL QUALITY INSTRU- 
MENT CASE -4 MODELS 
Model 120 all aluminium two part 
construction. Top and sides. blue 
hammer finish, Iront, rear and 
base: white. Others. mild steel 
three part construction. 
Top, base, sides and detachable 
rear panel, blue hammer. Detach- 
able aluminium front panel finished in white. 

Dimensions in Inches. 

Model W B 
120 8 21 
270 8 6 

221 8 6 6 

320 12 8 12 
chassis for model 320 1176 extra 

Please send s.a.e. for free illustrated leaflet. 

Model 320 

D 
6 
31 

Price 
11.85 
1286 
8280 
1600 

MES announce the very latest development in organ 
circuitry. 

THE DM02 
13 Master Frequencies on ONE tiny circuit board. 
LOOK AT THESE AMAZING ADVANTAGES 
* 13 ency 
digitally derived from a SINGLE h.encies 

from C8 to C9. * master osc 
Each 

illator 
* Initial tuning for the WHOLE ORGAN: ONE 
SIMPLE ADJUSTMENT. * Relative tuning NEVER 
DRIFTS ! * External control allows instant tune-up 
to other nutsicians. * Outputs will directly drive most 
types of dividers including the SAJ110. * And each 
output can also be used as a direct tone source. * Vari- 
able DEPTH AND RATE tremulant optional extra. 
* Gold-plated plug-in edge connexion. * Complete 
fibre glass board (including tremulant if required) ONLY 
3.71n. x 4.5ín. * Very low power consumption. 

orS.a.e. please 

full technical 
details. 

* EXTREMELY ECONOMICAL 
PRICE. * Ready built, tested 
and fully guaranteed. 
DMO2T (with tremulant) ONLY 
814.25. Trade elm/airier 
DM02 (without tremulant) 212.25. welcome. 

SAJ110 7 -stage frequency divider in one 14 pin DIL 
package. Sine or square wave input allows operation 
from almost any type of master oscillator including the 
DM02 (when 97 notes are available). Square wave 
outputs may be modified to saw -tooth by the addition 
of a few components. SAJ110: 12.68 each OR special 
price for pack of 12: 22500. S.a.e. please for data sheet. 

SCAME 
CDACY 

SERVICE 

MAPLIN: Projected site of London's third airport. 

TRANSISTORS, DIODES & IC's. 
AC127 25p BF194 15p 
AC128 Bop BFY51 13p 
AC176 179 MPF102 38p 
AD149 47p OC44 20p 
AD161/2 89p OC71 20p 
BC107 lOp TIS43 28p 
BC108 10p 2N1711 24p 
BC109 109 2N2219 25p 
BC147 lOp 2N2646 45p 
BC148 10p 2N2905 839 
BC149 129 2N2907 25p 
BC168 18p 2N29260 lOp 
BC109C 12p 2N2926Y 109 
BC182L lOp 2N2926G 10p 
BC204 14D 2N3053 18p 
BC209C 14p 2N3055 49p 
BD131 459 2N3819 24p 
BD132 549 AA119 7p 
BD131/2 1120 BY127 189 
BD135 389 BY164 49p 

OA90 7p 
0A91 Sp 
1N914 4p 
1N4148 4p 
1N4001 gp 
1N4003 81p 
1N4003 7p 
1N4004 71D 
1N4005 8p 
1N4006 SIP 
1N4007 SD 

W005 30p 
WO4 33p 
741C 8 -pin 

D.I.L. 88D 
741C 14 -pin 

D.I.L. 45p 
D.I.L. Sockets 

8 -pin 209 
14 -pin 159 

See our catalogue for our full range of transistors. 74 series 
I.C.'s bridges etc. 

CAPACITORS 
taub -miniature 
Axial lead electrolytic 

Mid V Price Mfd V Price 
1 83 Op 68 6.38D 
15 63 Op 68 16 Sp 
2 2 83 Op 68 63 10p 
3,3 83 SP 100 4 Sp Mid V Price 
4.7 83 8p 100 10 Sp 470 6.3 Sp 
6.8 40 Op 100 25 Op 470 10 10p 
6.8 63 Sp 100 40 13p 470 25 12v 

10 25 Sp 100 63 12p 470 40 18p 
10 63 Op 150 6.3 6p 680 6-3 10p 
1.5 16 Sp 150 16 8p 680 16 12p 
15 40 Op 150 25 Op 680 25 18p 
15 63 Sp 150 40 109 680 40 22p 
22 10 Op 150 63 122 1000 4 lop 
22 25 8p 220 4 Sp 1000 10 12p 
22 63 Sp 220 10 Op 1000 16 1St 
33 6.3 Op 220 16 Op 1000 25 22D 
33 16 Op 220 25 109 1500 6.3 12p 
33 40 Op 220 40 12D 1500 30 18p 
47 4 Sp 220 63 18p 1500 16 22p 
47 10 Op 330 4 Sp 2200 8.3 189 
47 25 8p 330 10 Sp 2200 10 22p 
47 40 Bp 330 18 10p 3300 6.3 229 
47 83 8p 330 63 22p 4700 4 22p 

OMNIUM 
GATHERUM 

PP3, 6 etc. battery clip dual min. Op 

P Pl, 9 etc. battery clip separate per pair SD. 

Pair crocodile clips 1 red, 1 black insulated 
sleeve. 79 

Solder Multicore 22swg 10 metres 20p 

Silicone grease in special dispenser 20ml. 43p 

Red neon 240V panel mounting 25D 

Lacing Cord Strong rayon cored PVC 
25m. 48p 

Panel fuse holders 20mm 20p: 11" 801) 

Transformera 
LT700 min. output transformer Pri. 1.2kO 
Sec. 5 D 200mW 85p 

Sub -min. Mains Transformer 
6.0-0V 100mA 95p 

12-0-12V 50mA 95p 
Size:Both approx. 30 x 27 x 23mm. 

Min. Mains Transformer (Size: 46 e 31 x 
38mm) 0-12V 250mA, 0-12V 250mA 1185 

Mains transformer MT3AT 
Pri. 200.220-240V. Sec. 12-15-20-24-30V 2A 

1248 

Mains Transformer MT206AT 
Pri. 200.220-240V, Sec. 0-15-20V IA, 
0-13.20V IA 1810 

Also in stock: Wide range of brags and nylon 
nuts, bolts and washers + solder tags, 
ahakeptoof washers etc. 

PLUGS AND SOCKETS 

DIN PLUGS 
2 pin (1 flat) Sp 
3 pin Op 
4 pin, 5 pin A 
(180°), 5 pin B 
(240°), 6 pin 109 

DIE Sockets 
2 pin Op 
3 pin, 4 pin, 5 pin 
A (180°), 5 pin B 
(240°), 6 pin 7p 

%410 
P4* 

MAINS 
P360 3 pin 1.5A 
chassis plug with 
line socket. Per 
pair 24p 
SA 2190 8 pin 5A 
chaeeis plug 17p 
SA 1882 Line socket 
for above 19p 

NeMIIRDO 
RP8 8 way chassis 
Plug Sep 

RO8 8 way chassie Std. 5" stereo plug 
socket 82p Plastic 169 

Screened 269 
Open mono socket 
5' 10p; Moulded 
mono socket 5" with 
2 break contacts 
18p; Moulded stereo 
socket f" with 3 

JACK break contacta l8p; 
Std. }" mono plug 3.5mm. plug plastic 
Plastic 18p Sp; screened lip; 
Screened 17p open socket Op. 

PHONO 
Plug plastic 
Plug screened 
Chassis socket 

bp 
SD 
4D 

WE KNOW YOU NEED 
IT ! 

The MES 1974 Catalogue 
is STACKED with dozen, 
of tempting new lines. 
BRIMMING OVER with 

clear illustrations 
and detailed data. 

WE'RE WAITING 
TO RUSH YOU 
A COPY. 

You'll be IMPRESSED 
with our POST FREE 
ordering system, EX- 
CITED by our BIG 
VALUE discount vouch- 
ers. STAGGERED by our 
IINBZATABLE speed of 
service. Take the Bret 
step towards real service 
NOW I Bend ONLY 25p 
for our beautifully 
produced catalogue and 
leave the rest to us! 

POTENTIOMETERS 
Rotary miniature carbon track 5" spindle 

Single gang Lin or Log 
5k, 10k, 25k, 50k, 100k. 250k, 
500k, 1M, 2M (and lk Lin) l2p 

Dual gang 
(Stereo) without 
switch Log or Lin 
5k to 2M as 
above 88p. 

Single gang with DP switch 
250V 2A Log or Lin 5k to 
2M as above 28D 

PRESETS 
Sub-miniature0.1W 
Vert or Hertz 
100, 200, 500, 1k, 
2.5k, 5k, 10k, 25k, 
90k, 100k, 250k, 
500k, 1M Sp 

Wirewound 10% 1W 5" spindle 10, 50, 100R 84p; 250, 500, lk, 5k 
889; 10k, 87p; 20k 40p; 50k 44p. 

KNOBS 
Diameter shown in brackets 

K30/1 K30/3 K30/2 
(2143mm) (17mm) (1tn 3m)9 

22t 

F18 (26mm) 
with number- 
ed skirt 21D 

All f" shaft. Grub screw fixing 

BK12 32mm 
long, black 41p 
pointer with 
white stripe Op 

F12 (33mm) 
21p 

MKS m) 
27p 

K30/8 (32mm) 

C64 (36mm) 
14áp 

RESISTORS 
Carbon Film 5W 5% 111 to 15f; 10% 1.2M to 10M El2 1p 
Carbon Film 5W 8% l O to 100; 10% 1.2M to 10M Ell 1p 
Carbon Film 5W 5% 1111 to 910k E12 Ss E24 1p 
Carbon Film 1W 5% 100 to 10M E12 Sp 
Metal Oxide 1W 2% 100 to 1M El2 A E24 45) 

Wirewound 25W 10% 0.22ohme to 0'47ohnts Ell 109 
Wirewound 21W 5% 1ohm to 270ohms Ell 10p 

Ell value. 10, 12, 15, 18, 22, 27, 33, 39, 47, 56, 68, 82 and decades 
E24 values 11, 13, 16, 20, 24, 30, 36, 43, 51, 82, 75, 91 and decades 

SWITCHES 
Rotary with adjustable stop 1 pole 2 to 12 way; 2 pole 2 to 6 way; 
3 pole 2 to 4 way; 4 pole 2 or 3 way, each 24p. 
Mains rotary DPDT 250V 2A 20p. 

Age Push to make 
non -locking 
IBF 

Toggle 250V 1.5A 
with ON/OFF 
plate 26p. 

Slide 
Miniature 

DPDT Sp 

Sub -miniature toggle DPDT 
(12 x 12.5 x 14mm excl. 
toggle) 250V 3A 81p 

VAT Please add 10% 
to the final total. 

Post & packing FREE in U.K. 
(IOp handling charge on orders under 50p.) 

Orders and enquiries for catalogues to MAPLIN 
ELECTRONIC SUPPLIES, P.O. Box 3, Rayleigh. 
Essex. PHONE SOUTHEND (0102) 44101 
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PLUGS & LEADS RECORD CARE 

YOU AIN'T HEARD 
NOTHIN' YET ! ! 
... until you tune in to stereo 
perfection with `Varicap' 

'p -e.' f.m. Size appro o. 
ricap stereo tuner 83" x 21" x 6)" 

This elegant and practical stereo tuner features push button 
'spot-on' tuning with up to five simple pre-set stations (no difficult 
tuning dial and drive cord). It's easy 'no problem' construction 
requires only a few simple setting adjustments with a D.C. Volt- 
meter. It incorporates NEW pre-set modules for R.F. and I.F. 
circuits, this eliminates the need for the usually difficult circuit 
alignment. 
All this, coupled with the latest Motorola high efficiency, Inte- 
grated Circuit 'phase lock loop' stereo decoder and automatic 
stereo lamp indicator, ensures perfect stereo reception. 
The 'Varicap' is, in our opinion, THE most easily constructed 
stereo tuner available which will achieve professional results. 
The kit comprises Fibre glass P.C. board, elegant slimline teak 
veneer cabinet, brushed aluminium front panel, push buttons, 
instructions, in fact everything you need. 
We also Supply any or these kit components as separate items. 

Total kit price ONLY £28 (inclusive of VAT 
and postage). 

IDEAL FOR USE WITH THE 'TEXAN', 
'GEMINI' OR ANY OTHER GOOD QUALITY 
STEREO AMPLIFIER. 

PARTS FOR PRACTICAL WIRELESS PROJECTS: 
After many requests, Electro Spares are supplying lists of com- 
ponents for ALL projects featured in 'Practical Wireless' from 
July 1973 issue onwards. We regret that we cannot supply lists 
for projects published before this date. 
All you have to do is send us a stamped addressed envelope, not 
less than 9" x 4", stating which project is of interest to you. We 
will then forward you an individually priced list of the components 
required, there is, of course, no necessity to purchase a full kit, 
you may purchase only the parts you require at any one given time. 
We believe this method of 'one source' buying can save you time 
and postage-AND THAT MEANS MONEY ! ! 

ALL COMPONENTS SUPPLIED BY ELECTRO SPARES 
ARE NEW, BRANDED PRODUCTS OF REPUTABLE 
MANUFACTURERS AND THEREFORE CARRY THE 
MAKERS FULL GUARANTEE, 

'P.E.' 'GEMINI' STEREO AMPLIFIER 
The 'Gemini' is a quality hi-fi stereo amplifier for the home cons- 
tructor, featuring a genuine 30 watt R.M.S. per channel output 
into 8 ohms. Total harmonic distortion of 0.02% and a frequency 
response (-3dB) 20Hz - 100kHz, at all power levels. 
We are continuing to supply components for this fabulous ampli- 
fier, which is now recognised as practically THE ultimate in 
High -Fl delita. 
We know no better unit for the home constructor-hundreds have 
been supplied throughout the world. 
Electro Spares have available a booklet containing full speci- 
fication, complete constructional information, wiring diagrams 
and fault finding guide etc. 
The price is 55p + 4p postage, along with which we will send 
you our new LOW PRICE LIST. Price list available separately on 
receipt of a large S.A.E. 
Our new Mail Order department address is set below. We aim for 
quick, efficient service-or why not pay us a call, we make all 
enthusiasts welcome and there are no parking problems. 

ELECTRDPA 
288 ECCLESALL ROAD 
SHEFFIELD Sil 8PE 
Tel. (0742) 668888 

'The Component Centre of the North' 

Plugs 
Pack 107 5 pin Din 22p 
Pack 108 3 pin Din 20p 
Pack 135 }" Jack 27p 
Pack 130 }" Jack Stereo SOp 
Pack 103 Loudspeaker Plug 17p 
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 S pin Din 90p 
5 pin to open end 70p 
5 pin to 4 phono plugs £1.00 
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; GP91; 
ST4; ST9; EV26; GC8.AIl at 80p 
each. 
Double Diamond £1.25 
Diamond suitable for Orbit 
NM22; G800; M3D £2.25 each 

CARTRIDGES 
Goldring G800 
Orbit NM22 
Shure 75'6 
Sonotone 9TAHC (Dia) 
Sonotone 8T4A (Dia) 
Ronnette 105 (Dia) 

£6.00 
[400 
£6.00 
£2.00 
£1-50 
£1.25 

All prices include VAT and 
postage 

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 
Pricel[I00( I90',E320;L6 30 
Cassette Caddy E1.20 
Cassette Head Cleaner 3Sp 

ZONAL ILFORD TAPE 
5" Standard 600ft 25p 
51" Standard 900ft S0p 
7" (Plain boxed) 1200ft 60p 
7" (Westminster Boxed) 

1800ft Cl 25 
7" Reel of Leader Tape 

(Blue or green) 75p 

HEADPHONES 
Sennheisser HD414 
AKG K50 
Beyer DT48S 

E1250 
£6.50 

E3500 

MICROPHONES 
AKG D109 [11 50 
AKG D202E1 [3950 
AKG D190C [17 00 
AKG D190E [1820 
AKG D224 £50 00 
Sennheisser MD2I IN E45-00 
Sennheisser MD413N [2700 
Sony ECM5O E85.00 
Audio RMS7F Radio Mike 

L2IO 00 

SPEAKERS 
E.M.I. 350 Kit 8ohms £8.20 
E.M.I. 450 Kit 8ohms E4-50 

J. J. Francis (Wood Green) Ltd 
MANWOOD HOUSE, MATCHING GREEN, HARLOW, 
ESSEX CM I7 ORS Telephone: Matching 476 

NOW! A FAST EASY WAY 
TO LEARN BASIC RADIO 

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

Practical Radio and Electronics D 
(Technatron) 
Radio and Television 
General Radio and 
T.V. Engineering 
Radio servicing, maintenance 
and repairs il 
Colour T.V. [] 
Practical T.V. [J 
Electronic Engineering (j 
Television Maintenance and 
Servicing 

Radio Amateurs 
City and Guilds Radio and 
T.V. Electronics Mech. 
City and Guilds Electrical 
Engineering Practise 
Gen. Electrical Engineering 
Society of Engineers 
(Elec. Eng.) 
C. & G. Elec. Tech.-Primary 
Electrical Installations and 
Wiring 

3 

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 
DEPT. BPW 70, ALDERMASTON COURT, READING 

RG7 4PF 

POST THIS COUPON FOR FREE BOOK 
27 BPW 70 

NAME 

ADDRESS 

AGE 

SUBJECT OF INTEREST 

I 

' 
' 
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Charger units 
Fig. 1 shows a simple unit which can be easily put 

together and used to try out the idea. A good quality 
bell transformer, BY100 diode, m.e.s. lamps, lamp 
holder and a 2200 1W resistor and you are in 
business. The writer found this unit successful but it 
lacked flexibility. If the bell transformer shown in 
Fig. 1 has various outputs then the number of cells 
to be charged can be varied and by changing the 
lamp the charging current can be varied within 
limits. 

Fig. 2 is a more elaborate unit and in the author's 
case serves two purposes; A dry battery charger 
and mains unit for various equipment used in the 
shack. Should additional smoothing be required then 
it is a simple matter to add this. It is advisable to 
install the meter permanently so that the charging 
current can be monitored. A d.p.d.t. switch with a 

suitable shunt series resistor would enable both 
voltage and the current to be monitored. Diode D6 

provides for reversal protection and prevents the 
battery discharging through the 4700 resistor. 

Zinc -carbon batteries are very amenable to re- 

charging. 

Fig. 2: A more elaborate design. 

* components list (Fig. 2) 

R1 100;W 
R2 4700 1W 
VR1 5000 3 W linear wirewound 
Cl 500µF 20V 
C2 2µF 20V 
Tri 0C36, 0C28 or similar rating 
T1 Mains transformer 12.5V lA secondary 
D1 -D4 1N4001 diodes 
D5 1N4001 diode 
D6 1N914 diode (see text) 
M1 Meter 300mA f.s.d. 
S1 Double -pole on/oft toggle switch 
LP1 3.5V or 6-5V 0.1/0.2A (Fig. 1) 

NEXT MONTH 
An Automatic Battery Charger for 12 volt car 

batteries. 

TELEUUSIII1 

IN THE 
MARCH ISSUE 

ASSEMBLING A MODULAR COLOUR SET. 
There are various ways of going about building 
a colour receiver. One approach is to make use 
where possible of manufacturers' surplus units. 
David Robinson describes the set he built on 
this basis and how the various problems of 
interfacing different units not originally intended 
for use together were overcome. 

LOG -PERIODIC SET -TOP AERIAL 
A simple log -periodic set -top aerial can be made 
using printed circuit board. Full constructional 
details will be provided. 

TV SET SAFETY 
With the introduction of the BEAB television 
receiver testing system and BS415:1972 there 
has been a tightening up in safety requirements. 
It is essential that anyone handling TV sets 
should be aware of what is involved. A detailed 
account starts next month. 

FAULT FINDING 
John Law looks at the power supply and line 
timebase circuits used in BRC 16in. dual - 
standard portable models. These make excellent 
second sets. 

PHASE IN COLOUR TV 
The phase of the chrominance signal indicates 
the colour being transmitted: phase is thus the 
key to colour television. A special article next 
month describes the basic technique and PAL 
signal processing, paying particular attention to 
practical points that are not always made clear. 

PLUS ALL THE REGULAR FEATURES 

Details of the March issue are subject to the 
current national situation at the time of going to 
press. 

TO 

rr 

(Name of Newsagent) 

Please reserve / deliver the MARCH issue of 
TELEVISION (25p) and continue every month until 
further notice. 

NAME 

ADDRESS 

L J 
106 

www.americanradiohistory.com

www.americanradiohistory.com


PRO1)iJCTIO\' 
LL1ES colin riches 

JOSTY KITS 
Our Advertisement Manager has 
asked me to point out that Swanley 
Electronics will not be supplying 
"Josty" kits as per their December 
advertisement. 

HEATHKIT CATALOGUE 
The latest catalogue from Heath 
(Gloucester) Limited contains details 
of the company's kits and some new 
models featured for the first time 
include the GR -990 12in. Black and 
White Television kit for either 12V 
or mains operation; the GD -39 Home 
Intrusion Alarm, disguised as an 
unobtrusive book - an ultrasonic 
burglar alarm/surveillance system; 
the CR -1008 a.m. Radio and the 
CM - 1045 Small Engine Tune - up 
Meter. 

Also included are the 10-104 Solid 
State 15MHz Oscilloscope; IB-1103 
180MHz Frequency Counter; the 
GC -1005 Electronic Digital Clock 
which incorporates a 'snooze' alarm; 
the CR9502 Push -Button a.m. Car 
Radio and the IC -2108 Desk Top 
Electronic Calculator. 

Readers may obtain their free 
catalogue by writing to Heath 
(Gloucester) Limited, Bristol Road, 
Gloucester, GL2 6EE. 

SCREW DRIVING BOON 

Thunder Screw Anchors Ltd. 
announce an addition to their range 
of screwdrivers by the introduction 
of four screwholding screwdrivers. 
Two are suitable for slotted head 
screws and two for recessed head 
screws, their dimensions being 83 -in. 
and 9+in. overall length, 3/16in. and 
tin. blade diameter respectively. The 
screw is firmly held at the tip of the 
screwdriver by sliding the spring - 
loaded shank over the head of the 
screw, (see picture) leaving one hand 
free to hold the article to be fixed. 
It is possible to fix screws or bolts 
in the most difficult of places, where 
to hold a screw in the hand might 
normally be impossible. 

Prices, excluding V.A.T. are 20372 
and 20376 69p each, 20374 and 20378 
79p each. 

We understand that due to the 
shortage in the foreign plastics 
industry, supplies of these screw- 
drivers may be subjected to extended 
delay. However, this firm does have 
some further useful and novel tools 
that would be of interest to readers. 
Supplies are through retail outlets. 
Thunder Screw Anchors Ltd., Victoria 
Way, Burgess Hill, Sussex, RH15 9NF. 

MICROELECTRONICS 
We apologise to Microelectronics for 
being unable to include their adver- 
tisement in the Feb. issue. If readers 
refer to this month's issue, page 
1028, they will see that the company 
markets the Minicomp 100 Random 
Number Selector. When the button 

on the front panel is pressed, num- 
bers are displayed at high speed on 
a Nixietube read-out before a random 
number is displayed-in effect a 
miniature "ERNIE". 

The circuit includes 6 TTL logic 
l.c.'s and three transistors and the 
manufacturers say that typical appli- 
cations include number selection for 
dice, roulette, bingo etc. Price of the 
Minicomp 100 kit is £4250. A fully 
assembled version is available at 
£45 00.-Microelectronics, 51 Mexfield 
Road, London, SW15 2RG. (Tel. 
01-870 2368). 

ONE -HAND DESOLDERER 
When desoldering, have you ever 
wished you had three hands? Well, 
here is something that will brighten 
your day! 

Only one hand is required to 
operate the Picard soldering / 
desoldering iron. The whole body of 
the tool forms a suction tube which 
is pressed down towards the job 
during heating and released to 
produce suction. 

The unit has a rating of 20W and 
uses an 8V supply, a transformer 
being available if required. For 
desoldering, it reaches a temperature 
of 340`C in four minutes. Only three 
minutes' heating is however required 
for soldering. The heating element 
is sealed with a ceramic insulating 
paste which, by preventing burning 
and corrosion, prolongs its life 
quite considerably. 

The bit is made of alloy steel and 
molten solder is sucked through it 
by the release of the spring -loaded 
body. The faster the release, the 
stronger the suction. The solder 
collecting chamber is easy to clean 
out while the bit is still warm. 

A soldering stand is supplied 
with every tool and the price of the 
complete unit is £6.49. Henry Picard 
& Frere Limited, 357/359 Kennington 
Lane, London, S.E.11. 
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Only 271/2 

SUPPLIERS OF SEMI -CONDUCTORS 

EX. G.P.O. 

Telephone 
Corner 

COMPLETE 
TELEPHONES 
Normal Household Type 

ol,ly£leo5p 
5P each 

TELEPHONE DIALS 
Standard Post Office type. Guaranteed in 

working order. 

POST & PACKING 16 Uí/í/í/v/ 
0. 
0. 

Tested and 
Guaranteed 
Paks 
B 71 4 i óóóPrvtliá eá ódás°cs 55P 
B 01 I0 Reed Switches, 

High Speed P.O. 55P 
type 

BN 200 ApCapacitors. qutity ' 
S$pro an 

counted by weight P & P 15. 
H4 250 Mixed Resistors. 

55pApprox. quantity 
counted by weight P & P 15p 

M35 100 Mixed Diodes, Germ, 55p Gold bonded, etc. 
Marked and Unmarked. 

H38 ÿ0 ShorNPNt lead 
Silll onrPlanarors, types 55P 

Integrated Circuits. 55n H39 
4 Gates BMC 962, 2 Flip 
Flops BMC 945 

H41 Sil Power transistors 
comp pair BD131/132 55p 

6 

2 

Unmarked 
Untested Paks 

B1 50 Germanium Transistors 55 PNP, AF qnd RF 
B66 150 Germanium Diodes 55p Min. glass type 
664 100 Silicon 

equiv. to 0AAº00, 55P 
OA202 

Bob 100 Sil. Diodes sub. min. 55 IN914 and IN916 types P 
H16 

1 

5 Experimenters' Pak of 55 Integrated Circuits, Daja P 
supplied 

H2O 20 BY126/7 Type Silicon 55p Rectifiers 1 amp plastic. 
Mixed volts. 
Power Transistors, PNP, 55p Germ. NPN Silicon 

H34 15 
TO -3 Can. 

Make a rev counter 
for your car 

The 'TACHO BLOCK'. This encapsulated 
block will turn any 0.1mA meter into a linear 
and accurate rev. counter !or any car with 
normal coil ignition 

£rIOp each 
system. 

i 

TO THE WORLD 

Ex GPO Push Button 
Intercom Telephones 
Exactly as internal telephone systems still in 
everyday use where automatic internal ex- 
changes have not yet taken over. Available in 
5, 10 or 15 ways. Complete with circuits and 
instructions. Necessary 24 pair cable 22p per 
yard. Price of each Instrument is Independent 
of the number of ways. 

xii.75 Pi 3I p 
Cable can be sent by Parce Post. Post and 
Packing per 50 yds. 731p. 
Extension Telephones. 711p each. p.p 
£1.37} for 2. P.&P. 55p. 
These phones are extensions and do not con- 
tain bells. 

Per Instrument 

A Cross Hatch post 

Generator £3.85 paid 
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. A project in the Sept. '72 edition 
of Television. 

New Paks 
TESTED & GUARANTEED 

H83 4 transistors, Below sipec. devices 55P 
H64 

4 N73819 nh 
:met ic ca e 55p 

H65 4 065 can comp toiH66 
nsistors 55p 

UNTESTED, UNMARKED 
HMI 4 40362 Type PNP Sil. transistors 

TO -5 can comp to H65 
H67 10 3819N Channel FETs 

plastic case type 

Over 1,000,000 
Transistors 
in stock 

i - 

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. 

_ 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 

RELAYS FOR 
VARIOUS &T#p ES } l a' On 

P 

High Speed 

Magnetic 
Counter 

4 digit (non -reset) 24V or 48V (state which) 
4 x 1 x 1 in. 33p. P.&P. 5p. 

Co Rey No 820919 

Plastic Power 
Transistors 
NOW IN / ` - 

TWO 
RANGES 
These are 40W and 00W Silicon Plastic Power 
Translators of the very latest design, available 
In NPN or PNP at the most shatteringly low 
prices of all time. We have been selling these 
successfully in quantity to all parts of the 
world and we are proud to offer them under 
our Tested and Guaranteed terms. 
Range 1. VCE. Min 15. HFE Min 15. 

1-12 13-25 
40 Watt 22p p 
90 Watt 26}p 

244p 

Range 2. VCE. Min. 40. HFE Min 40 
1-12 13-25 

40 Watt 33 31p 
90 Watt 38}p 36}p 
Complementary pair- 
3 amps. 11p e 
o r. 

20-50 
tip 
22p 

28-50 
20p 
33p 

r pair. Please state NPN 

LM380 Audio I.C. as featured in Practical 
Wireless Dec. Issue, complete with application 
data E1 

IN CUI 
We stock a large range of I.Cs at very com- 
petitive prices (from 11p each). These are all 
listed In our FREE Catalogue, see coupon 
below. 

METRICATION CHARTS now available 
This fantastically detailed conversion calcula- 
tor carries thousands of classified references 
between metric and British (and U.S.A.) 
measurements of length, area, volume, liquid 
measure, weights etc. 

ocket Size 1Sp Wall Chart lip 
LOW COST DUEL IN LINE I.C. SOCKETS 
14 pin type at 18#p each l Now new low profile 
16 pin type at 18p each í type 

BOOKS 
We have a large selection of Reference and 
Technical Books in stock. Details are in our 
latest Catalogue. Send for it TODAY. using 
the coupon below. N.B. Books are void of 
V.A.T. 

Send for lists of publications 

////////////// 

Our famous P1 Pak 
is still leading in value 

Full of Short Lead Semiconductors & Electronic 
Components, approx. 170. We guarantee at 
least 30 really high quality factory marked 
Transistors PNP & NPN, and a host of Diodes 
& Rectifiers mounted on Printed Circuit Panels. 
Identification Chart supplied to give some 
information on the Transistors. 

11p P & P on this Pak. 

Please ask for Pak P1. only 22p 

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

NAME 

ADDRESS 

ALL PRICES INCLUDE 10% VAT 
MINIMUM ORDER 50p. CASH WITH ORDER 
PLEASE. Add 11p post and packing per order 
OVERSEAS ADD EXTRA FOR POSTAGE 

BUY THESE GOODS WITH ACCESS 

Dept. D. 222-224 WEST ROAD, WESTCLIFFON-SEA, ESSEX. 

TELEPHONE. SOUTHEND (0702) 46344. 
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SAXON Money saving high 
performance audio equipment 
DIRECT FROM OUR OWN FACTORY 

Better built 
Better performance 
Better value 
SAXON HI-FI POWER AMPS 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. All these power 
amplifiers are carefully 
assembled, tested and 
guaranteed. 
They offer superb value for 
reliability and versatility. 

SA35 
SA50 

SA100 

35 watts RMS. Uses 7 (7 
transistors and 7 diodes O,}d 

Carr. paid. 4.45 
50 watts RMS. trarr. 5. 5 sailors, 7 diodes.. Carr. O.FY Vh 
paid. 

disco assemblies. A 
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 Inducti ve loads In the SA.100. 
Freq. response 15-40,000 Hz i 1dB 
Distortion 0.2% at 1kHz 
Loads 4 to 16 ohms 
Quiescent current 15 mA 
Noise Better than - 75dB 
Supply voltage SA35 45 volts 

SA50 45-65 volts 
SA100 40-70 volts 

Sire 4#" x 4" x 1"(SA 100) e x 3" x 1" (SA35/SA50) 
Circuits, connecting Instruction and application data are Supplied free with all modules. 

makes an Ideal unit In 

£1 0.90 

POWER SUPPLIES 
FOR THE SASS. SA50 AND SA100 POWER AMPS. ABOVE 

PU.45 
PU.70 
PS.45 
MT.45 
MT.30 
PS.70 
MT.70 

Unstabilised supply for 
2 SA35's 

Unstabllised supply for 
one or two SA50 or 
SA100 Carr. 40p 

Stabilised module for 
two SA35's or one SA50 
Carr. free 

Transformer for above, 
heavy duty Carr. 20p 

Transformer for un - 
stabilised supply com- 
plete with rectifier di- 
odes mounted Carr. 20p 
Stabilised supply mod- 
ule for one or two 
SA100's Carr. free 

Transformer for PS70 

Carr. 40p 

£4.90 
£7.75 
£3.50 
£2.85 
£3.50 
£4.90 
£4.90 

ALL MODULES ARE BUILT ON GLASS FIBRE P.C. BOARD AND SUPPLIED FULLY TESTED 
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 

V.A T Please add 10% to total value of order 

SAXON P/A MIXER 
CONTROL UNITS 
In extra slimline easy -fit case 
Using grouped pairs of inputs (high Z and low Z Inputs) with Individual bass, treble 
and volume controls on each pair, plus master 
controls. These low -noise units will feed all 
makes of amplifiers, making them ideal for 
clubs, discos etc. Standard lack sockets. 
Compact design. In strong metal cases. All units guaranteed for 3 years. 

HIGH AND LOW IMPEDANCE 
INPUTS 

BASS/TREBLE/VOLUME ON EACH 
PAIR 
MASTER CONTROL ON OUTPUT 

111-41-411 1r_.a-.i 
rl i--1/-- 
_.-6-_16 ._0-..411-111 o ;. 

o o O 0 0 o 0 o 0 0 o b 
54 505 

M4H 
4 high Z, 4 low Z inputs, 4 sers 
of controls. Case 10"x8"a24' 
Carr. paid. + V.A.T. 

M6HL Case 18"s8"z2}" 
12 inputs (6 high Z, 6 low Z). 
Carr. paid. + V.A.T. 2 
Channel section modules, for 
building your own: gain -16 a 
(24dB). Tone controls -18d8 
swing. Carr. paid. + V.A.T. 

18.50 

7.50 
3.50 

CONTROL UNITS - Unbeatable for quality & value 
EXCITING NEW STEREO VERSION, 
MK. II With Mic. over- £19.75 ride and case (car,. 30p) 

Mono (as shown) 
For 9v battery operation 
less mlc. input 
Carr. 20p 

As stereo mode 

£6.50 
Two decks, and full headphone monitoring. The unit is mains operated and measures 17,' x 3" a 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. 

AKG 
MICROPHONES 
World famous D.190C-the 
one the professionals use - 
at special bargain price of 

£19.50 V.A T. 

GENERAL PURPOSE 
DYNAMIC MIC. Pro- 
fessional quality. Special 
offer carr. paid £9.90 

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 4 103 can (115 watt) output transistors. 

SPECIFICATION 
Power output 120 watts into 8 ohms 
Freq. response 20-20,000 Hz + 2dB 
Input sensitivity 200 mV into 10K 
Construction Fibreglass board 
Size 8" x 4" a 4" (5" with 

supply) 
Low distortion parallel push-pull 
output stage. 

yOwerdsupplyMo 
ule & £18.95 

(Carr. 40p) 

180 watt version 
with 
Power 
supply 

(Carr. Sop) 

£27.90 

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. £19.75 

SINGLE CHANNEL UNIT 
Operates from 5 to 100 waft amplifiers. Supplied 
for bass note operation, is easily adapted for 
treble or mid -range at a cost of about 5p. 

Carr. pd. £7.50 
COMPLETE 
AMPLIFIERS CSE 100 
The 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 end continuous signal outputs of 
70 watts. Two Individually controlled Inputs with 
wide range bass and treble controls. 

tv: 

e sflxoN 

£34.90 cary, free 
SAXON 100 £48.50 cary, free 
With an RMS output o1120 wafts speech and music, 
100 watts continuous power, four individually 
controlled FET input stages and wide range base 
and treble controls, this amplifier has established 
itself as a unit offering quality and reliability at low 
cost. 

LOUDSPEAKERS British made bargains!! Prices subject to altera - 12" 25 watt 8/15 ohms £8.95 cary. 30p 15' 50 watt 8/15 ohm £14 SO cary. 50p. fion without notice. 
12" 40 watt 15.000 gauss magnet system 8/15 ohm £11-50 care. 400. E. & O.E. 

Please include S.A.E. 
(inc. Carr.) for Value Added Tax. I with written enquiries. 

TERMS OF BUSINESS 
Cash with order (C W O) For C O D. pícate add 35p 
entra, oath by rcgd. lerrc r. pierce 

1064 

www.americanradiohistory.com

www.americanradiohistory.com


J ANDREWS 

N\NNNN\ CrYStal 
HARMONIC CALIBRATOR 

CRYSTAL calibrators have always found wide 
application with radio amateurs and short 
wave listeners. They fill a need for low cost 

frequency measurement and now that the price of 
transistors and integrated circuits is at an all time 
low, may be constructed relatively cheaply, depend- 
ing upon the source of components. The crystal, if 

purchased new, should cost no more than £1.50- 
£2.00. 

The object was to design a unit which would 
provide 1MHz, 100kHz, 10kHz markers at good 
strength to at least 30MHz or higher. The calibrator 
to be described will, when used with the average 
receiver, provide strong frequency markers to above 
30MHz and will give markers as high as 144MHz at 
reduced level. 

OPERATION 
The crystal oscillator runs at 1MHz and is based 

on the Colpitts circuit. In the design, good stability 
results in respect of both temperature variation and 
variation of supply rail voltage. In order to maintain 
this performance silver mica capacitors are specified 
for C2 and C3. The crystal in the prototype required 
about 40pF in series and this is made up by Cl plis 
TC1. If necessary, Cl can be altered to suit different 
crystals. 

The output from the crystal oscillator is taken 
from the collector of Trl. The waveform is roughly 
a sine wave and in order to drive the dividers must 

ION 07191 

R2 
36k 

Crystal 

TC1 
3-30pF 

Ri 
10k 

m"C1 C2 

T3F T 

be squared. Tr2 acts as a buffer amplifier and is 

biased into saturation on positive half cycles. This 
gives a square wave output of five volts peak to 
peak, which is used to drive the dividers. 

The SN7490N (ICI-IC2) are TTL logic binary 
dividers and contain two gates and four bistables. 
They are used in this circuit to divide the 1MHz 

square wave by a factor of ten, giving in the first 
case 100kHz and in the second 10kHz. The output 
is a square wave of five volts (approx.). 

The three outputs, one from each divider and the 
1MHz waveform from Tr2 buffer are selected by SI 
and are used to drive 1C3 and Tr3. These stages 
form the harmonic generator. 

HARMONIC GENERATOR 
From a pulse rising at an infinite rate an infinite 

frequency spectrum could be derived, and if the 
pulse were to be repetitive at some frequency, say 
1MHz, then the spectrum would be related to the 
repetition rate of the pulse. However after the rise 
the pulse amplitude must decay again in time for 
next transition. If the decay is fast and at half the 
pulse repetition time then obviously a square wave 
would result. This could be shown to contain, in a 

pure case only, odd harmonics of the basic repetition 
rate. Now if the decay point were to be shifted from 
the half repetition rate time, then the even harmonic 
content would become apparent. Therefore in 

generating both odd and even harmonics of a fre- 

R4 
1.5k 

Tr1 
BC 108 

C3 

IT 
pF 

R5 
470 

C4 
5000pF 

Tr2 
BC108 

1 

=10N914 

R3 
680 

Select 
range 

1MHz 

_1 u 
= 

3 
7 e 

Ici 
SN7490N 

100kH0 

1 14 

10kHzo 

7 AM 

IC2 
SN7490N 

Si 

R8 68 

C1 14 

7 83 
IC3 

SN 74121N 

Tr3 
BSX20 

C5 
0.1yF 

o 
+5V 

C6 Output 
0.1yF 

see text 

R6 
330 

Oó 

Fip. 1: Circul of the calibrator 
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Fig. 2; Veroboard layout for the i.c. crystal harmonic calibrator 
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electronics 

100k! reapy 
mastered 

RAPY 

...practical 
...visual 

...exciting ! 

no previous knowledge 
no unnecessary theory 

no "maths" 

BUILD, SEE AND LEARN 
step by step, we take you through all the fundamentals of 
electronics and show how easily the subject can be mastered. 
Write for the free brochure now which explains our system. 

1/ BUILD AN 
OSCILLOSCOPE 

You learn how to build 
an oscilloscope which 
remains your property. 
With it, you will become 
familiar with all the 
components used in 
electronics. 

2/ READ, DRAW 
AND UNDERSTAND 
CIRCUIT DIAGRAMS 

as used currently in the 
various fields of electronics. 

3/ CARRY OUT 
OVER 
40 EXPERIMENTS 
ON BASIC ELECTRONIC 
CIRCUITS & SEE HOW 
THEY WORK, including : 

valve experiments, transistor experiments 
amplifiers, oscillators, signal tracer, pho- 
to electric circuit, computer circuit, basic 
radio receiver, electronic switch, simple 
transmitter, a.c. experiments, d.c. experi- 
ments, simple counter, time delay circuit, 
servicing procedures. 

This new style course will enable anyone to 
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. 

Il 

FREE P°Sor BROCHURE 
I 
1 or write if you prefer pot to cut page 

To: BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, 
P.O. Box 156, JERSEY. Please send your free brochure, without obligation, to: 

we do not employ representatives 

NAME BLOCK CAPS 

ADDRESS PLEASE 

I 

I 

WI- 3A.I 

special free gift also to all our students 
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Sine and Square Wave Osc. Kit Type 700 
General purpose A.F. test osc. covering range sine and 
square 10c/s to 100Kc in 4 decade ranges, features Include 
stabilised amplitude sine and sq. low o/p impedance, 
L,E,D. on Indicator, both O/Ps fully variable and available 
simultaneously, fast sq wave rise time, all parts supplied 
and no special equipment required for construction and 
calibration, leaflet available on request. Requires PP9 
batt. or 9v supply not supplied. Available In kit form only. 

Price £1620 

Scope American Service Type TS.34 
Portable general purpose scope uses 2" tube with magni- 
fier single beam, uses 11 valves, Y amp 10c/s to 2 Mc/s, 
T.B. 20 Usec to 100 Mil/Sec, as fine and coarse Y atten, 
supplied with leads In transit container, also copy of 
service manual, tested. Note these are for 115v 50c/s but 
are supplied with a 240/110 Auto trans. Few only. 

Price £23.65 

Signal Generators 
Marconi type TF144G covers range 85Kc to 25Mc/s in 
8 bands. 0/P 1 Uy to 1 volt, fitted O/P meter to read RF 
and Modulation, supplied tested with circ and Inst book, 
for 200/250v mains. Note supplied less R.F. connecting 
lead (mains lead supplied). Price £1925 

Variable 0/P DC P.U. 
0/P variable from 0 to 26v DC smoothed at up to 3 amps 
uses silicon rect and variac, supplied with circ. Note for 
use on 115v 50c/s supplied with 240/115v Auto trans, 
American surplus. Price £7.70 

V.H.F. Test OSC Type 210 
Test osc covers range 20 to 88Mc/s in 4 bands, also as noise 
generator, 2 Mc/s xtal check, var pulse mod. complete in 
case with chart. Reg 250v HT and 6.3y to operate. 

Batteries 
Price £5.50 

Lead Acid type Aircraft batteries 24v 25 Amp/Hr made up of 
2 12v units in carrying case, new with Instructions. 

Price £1020 
Altimeter T.S. 
Modern unit contains mains P.U. giving 250v 60 Ma and 6.3v, 
4x valves, 2 panel meters sq type 1000a FSD and centre 
reading type, 1600 Mc/s absorb W.M. ass, also large number 
of high grade parts inc 1% tonds etc, good tond in case. 

Price £5.50 
Low Speed Motors 
For use on 230v 50c/s have two stage g.b. to give 0/P speed 
of 1.15 RPM, reversible, good quality enclosed motor, ex 
equip. Price £4.74 

Vidicon Camera Tubes 
Standard type 1" Industrial grade by E.E. and E.M.I. supplied 
with data sheet graded according to scan marks. 

Price type A £9, B £6 
W.M. and OSC Type OAP 
Radio Radar T.S. covers range 150 to 230 Mc/s as Osc and 
Absorb W.M. also as Int dummy load 50 ohms and provision 
for connection of scope. Supplied new boxed with inst and 
spares kit. Note for use on 115v 240/115v Auto trans supplied, 
American surplus, Price £16.50 

H.V. Transformers 
Prla 230v 50c/s Sec 1125-0-1125v at 585 Ma, new boxed Ameri- 
can Surplus. Price £7.70. Matching choke £1.50 

NEW STOCK ALSO AVAILABLE 
Instil terminals In 8 colours, 4mm plugs and eks In 6 
colours, Croc clips, Mains Inst cable, Mike cables 1, 2 
and 4 core, Pax panels, H.F. chokes, Knobs with Perspex 
Cursors In 6, 5, 4 and 3" dia, A.F. connecting leads, 
Coaxial Leads in BNC, UHF and N type, Coax Test leads 
and fittings etc. Note above prices Inc VAT and Carr. 
mainland only, SAE for liste. 

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

Tel. 444278 (0742) 

PADGETTS RADIO STORE 
OLD TOWN HALL, LIVERSEDGE, 

YORKS WF15, 6PQ 
TEL. HECKMONDWIKE 405285 

SPECIAL OFFER 
Used 19" TV Tubes. Type AW 4791. Perfect condition. 6 months 
guarantee. L3 carr. paid. 
Complete untested TV Sets 19" 405 -line Types £3 50 carr. and 
ins. paid. 

19" 62S -line types untested. Complete with UHF Tuner £5 50 
carr. and ins. Paid. 

One Students and One Instructors Wireless Procedure Training 
Set, each unit housed in a small wood box and comprises Mike, 
Single L.R. Phone and connectors. Requiring Bell Battery (not 
supplied) to make intercom. £1.30 post paid. 
Small Clock Type Sangamo Weston 200-250v 200 r.p.m. mains 
motor with Gear train (ex slot machine) Fair condition 60p 
post paid. 

} cwt. of ex Government Scrap Resistors, Panels, Gears, etc 
30p carr. 80p. 

Speakers removed from TV sets. All 3 ohm, 21 watts 7 x 4, 6 x 4, 
8 x 21. All at 27p. Post and packing I2p. 
Top Quality Tape, Reel to Reel 5" LP SSp. 51" LP 60p. 7" ST 66p. 
7" LP 80p. Cassette Types C60 35p, C90 45p. Post on any tape I2p. 

Jap Earpiece, 8 ohm, magnetic, 35 I2p post paid. 
Ex Equipment Valves all Tested before despatched. 3 months 
guarantee on all valves. Single valves post 3p, over post paid. 

ARPI2 6p EF184 20p PY801 17p 
DY86 20p PCF80 6p PY82 IOp 
EB9I Sp PCC84 6p PY33 20p 
EF80 10p PCL82 15p U191 20p 
EBF89 15p PCL84 ISp 6BW7 I2p 
ECC8I 12p PCL85 20p 6F23 ISp 
ECC82 12p PL36 17p 30F5 I2p 
EY86 20p PY8I IOp 30FLI 20p 
EF183 20p PY800 17p 30P19 lop 

ABOVE PRICES INCLUDE V.A.T. 

poly -planar 
20 -Watt Full Range Speaker 

Completely replaces the 
conventional cone speaker 
Super -thin construction 
permits new installation ideas. 
Power capability: 40 watts peek. Frequency range: 40 Hz -20 KHz Sensitivity: 85 dB/M for 1 watt electrical Input. Input Impedance: 
8 ohms. Operating temperature range: -20°F to +175°F. Sise (WaDoL): 17/16" x 11 3/4" x 14 11/18". Weight: 19 ounces. 

£7.50 each Stereo pair £1450 
INCLUSIVE OF VAT AND POSTAGE 

web europa 
P.O. Box 162, Watford WD1 IAA 

PW Q4 PROJECT 
UNIT "A" (Rs, Cs, S/c's) ... £1.20 
UNIT "B" (Rs, Cs, S/c's) ... £3.88 
MULTI -SYSTEM DECODER ADDITIONAL 
PARTS (Rs, Cs, Pots, Switch) ... £4.91 
POWER SUPPLY (R, Cs, S/c's T/former) L2.52 
PRINTED CIRCUIT BOARDS (set of 5) ... L2.25 
(Fibreglass, drilled, tinned) 

ADD lop P & P ADD 10% V.A.T. 
S.A.E. for free list of Q4 and other kits and PCB's for P.W. and 
P.E. Project*, and with all other enquiries. 

P HONOSONICS 
Dept PW3,25 KENTISH ROAD, BELVEDERE, KENT, DAI7 55W 

MAIL ORDER ONLY 
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quency or rate, the main functions governing them 
are the rise or transition time of the pulse and its 
duration with respect to repetition rate. 

It can now be seen that the principal requirement 
for a harmonic generator is that it must generate a 
pulse with a rapid transition or rise time which is as 
narrow as possible with respect to the repitition rate. 

A number of methods exist whereby a fast pulse 
may be generated, these include tunnel diodes, re- 
verse recovery effect of diodes, fast switching 
transistors etc. 

For ease and cheapness the method used here is 
a standard SN74121N monostable (IC3) which drives 
Tr3 the emitter follower into saturation. The 
SN74121N has provision for external timing com- 
ponents, but none are used here. This gives a pulse 
width of 30-40nS. The output rise time (transition 
time) is quoted as lOnS, but this is speeded up 
considerably by Tr3, which is a high speed switching 
device. Tr3 also provides a low output impedance. 

The 7512 resistor R7 is worth mentioning. The out- 
put impedance of the emitter follower (Tr3) is not 
governed directly by R6. It is in fact much lower 
than this and for matching purposes may be taken 
as zero. If it is desired to pass the signal along a 
coaxial line or to use an attenuator then R7 should 
be chosen to match the impedance of the cable in 
use, in the range of 50-30011. However, many people 
will simply want to connect receivers or to squirt 
the output into a few feet of wire in which case 
make R7 5012. 

POWER SUPPLIES 
The limiting factors here are the integrated cir- 

cuits. The voltage required is five volts ±10%. The 
design of the oscillator assures stability to within 
a few Hz for a ±20% change in supply potential. 
This should not however present too great a problem 
as many constructors now run some form of equip- 
ment from which a five volt supply could be 
borrowed to operate the calibrator. 

Fig. 3 shows the circuit of a simple stabiliser for 
use with this calibrator. 

6 to 14V DC 

1000yF 
25V 

2N3055 

700 to 1k 

Select / 
on test 

Fig. 3: Simple stabiliser 

+5V DC 

BZY88 

0V 

CONSTRUCTION 
Building the calibrator should not present any 

problems, all components may be assembled on 
perforated board of suitable matrix. However in 
order to realise the best h.f. performance the leads 
around 1C3 Tr3 should be kept as short as possible 
and the output socket wired direct to Tr3 emitter. 
In particular, ensure that the output lead from pin 
6 of 1C3 is short and direct to Tr3 base. 

The crystal, if of a miniature type, may be fastened 
to the board and secured with a loop of wire. Solid 

vibration free wiring in the crystal oscillator circuit 
will avoid microphony. If Si cannot be wired direct 
to the board, all leads to it should be kept short. 
When completed and tested the board may be fitted 
in a small metal case or die-cast box. 

* components list 

Resistors 
R1 10k52 R5 47052 

R2 36k52 R6 33052 

R3 68011 R7 50-30052 

R4 1.5kí2 R8 6852 

Capacitors: 
Cl 
C2 
C3 
C4 
C5 
C6 
TC1 

30pF silver mica 
330pF silver mica 2% 
330pF silver mica 2% 
5000pF polystyrene 
0.11.iP ceramic 
0.1µF ceramic 
3-30pF Philips trimmer 

Semiconductors: 
Tri BC108 
Tr2 BC108 Texas Instruments 
Tr3 BSX20 

Integrated Circuits 
IC1 SN7490N 
IC2 SN7490N Texas Instruments 
1C3 SN74121N 

Miscellaneous 
Si 1 pole 3 way 
Crystal 1Mhz HC6U or similar 

TESTING 
Connect a suitable five volt supply to the 

calibrator and couple the output to a receiver (b.f.o. 
on) tuned to 1MHz. If all is in order a marker will 
be heard. Tune the receiver throughout its range 
and check that markers are present. Switch S1 to 
100kHz and check that there are 100kHz markers 
present. Switch to 10kHz and carefully check that 
10kHz markers are present. 

If no markers are present on any range first check 
the oscillator circuitry. If markers appear only at 
1MHz intervals check the dividers for a fault. 

The simplest way of controlling the injection of 
markers to a receiver is to vary the coupling. 
Obviously the markers are less strong around 30MHz 
and the coupling may have to be increased. Direct 
coupling without the use of an attenuator is likely 
to overload the receiver and may introduce spurious 
responses. A little experiment will reveal the best 
method of operation. 

Once the unit has been checked the frequency may 
be accurately set against WWV or MSF on either 
2.5, 5.0 of 10MHz. The calibrator should be re- 
checked from time to time against the standard 
frequency services to maintain its accuracy. TC1 may 
be adjusted as necessary to maintain this accuracy. 

We regret that the 
December 1973 issue 
of Practical Wireless 
is now out of print 
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PORTABLE 

flUORESCENT LAMP UNIT A FUFITI-IER DESIGN rAuicooae 
A12volt d.c. portable flourescent lamp unit is 
a very useful piece of equipment to own- 
especially in these days of power cuts! This 

article describes an alternative to the unit described 
in the December 1973 issue of Practical Wireless. 
There is the bonus that it is easier to build the 
circuit on a standard piece of veroboard than to pro- 
duce a special printed circuit board and, by using 
a ready made transformer, reduces the cost. 

TRANSFORMER 
A transformer specifically for 12 volt inverters to 

run flourescent tubes from car batteries is available 
from G. F. Milward* for only 50p + post packing & 
VAT. It saves the time taken to wind the transformer, 
which is something which might put off the inex- 
perienced amateur from building the project. 

The revised circuit diagram is shown opposite. 
The circuit is basically the same as in the original 

article except for the extra tertiary winding on the 
transformer which is connected in parallel with 
capacitor C3. The unit will work without this wind- 
ing connected but in the circuit shown it tunes the 
transformer thus producing a better output. 

It is most important that terminals 1, 2, 3 & 4 of 
the transformer are connected to the right points 
on the circuit diagram (as shown by the dots) since 
if, say, 3 and 4 are reversed the circuit will not 
oscillate. To cure this, should it occur, connections 
3 and 4 should be interchanged and the circuit should 
then oscillate. (For the complete setting -up procedure 
see the original article.) 

+ve 
(12V battery) 

R1 
190f1 

5W 

Cl 
0.47yF 

250V 

VR1 
150f) 

-ve 
(12V battery) 

lo 01561 

C3 
0.22pF 

250V 

To lamp 
connector 

LAYOUT 
The Veroboard layout is shown opposite for 0.1 

inch matrix veroboard. The board size is the same 
as for the original printed circuit board so no prob- 
lems should occur in mounting this board in the com- 
pleted unit. Note that the fixing hole in this circuit 
board is in a different place to that of the original Tr1/e 

board, so a different hole will have to be drilled in 
the unit case. 12V battery 

The transformer is fixed to the circuit board by Ve 
two links of insulated copper wire as shown in the 
circuit board layout diagram. Overall dimensions- Resistor Rl should be mounted about 14in clear of 3"x 13/4' the circuit board and clear from Cl as it gets hot! 
Since drilling of the holes for the legs of potentio- 
meter VR1 cuts the circuit board tracks completely, 
care must be taken to ensure contact when soldering 
the legs in. 

Exact values of Rl and VR1 are not very critical. 
Values were chosen because of availability. 

As my unit was built primarily as an emergency 
light for use in power cuts, the case has been de- 
signed to stand on a table with the tube vertical, and 
it is made of wood. 

G. F. Milward, 369 Alum Rock Rd, Birmingham, B8 3DR. 
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Tr1/b Trt/c +ve battery 

www.americanradiohistory.com

www.americanradiohistory.com


IN NEXT MONTH'S 
PRACTICAL 
WIRELESS 

CUT YOUR COSTS WITH P. W. 

SAVEon 
your tools. Get 

this exclusive TOOL - 
KIT OFFER at reduced price 
when you buy the April issue 
of Practical Wireless. The kit 
contains soldering iron kit, 
wire cutters, wiring pliers with 
wire stripper blades, small 
screwdriver with neon tester, 
large screwdriver for cabinet 
and chassis work. All these 
tools are of high quality and of 
well established manufacture. 
They are available to Practical 
Wireless readers at a special 
low price. Use the coupon in 
the April issue. 

SAVEyour 
Windscreen Wiper blades by 

making the "Quick -Wipe" to give 
a quick clearance of April showers from 
your car windscreen. 

\CAUICeite 
WINDSCREEN 4 
WIPER DELAY 

UNIT 

ALSO: - 

GUIDE TO MULTI -RANGE TEST- 

METERS : IMPEDANCE MATCHING 
Supplies of Practical Wireless are limited. Don't be 
disappointed-order early from your newsagent. 

APRIL ISSUE ON SALE IN MARCH 

sl paóffer 

'SIIMIINf' 
5 -BAND 
RECEIVER 
This unusual receiver is designed to give 
five ranges from 160kHz to 27MHz, using 
simple plug-in coils to cover broadcast 
and amateur transmissions. Only eight 
transistors are used, and, with a telescopic 
aerial the "Slimline" becomes a versatile 
a.m. receiver to take almost anywhere. 

The above details are subject to the current national industrial situation at the time of going to press. 1071 
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THIS constructional feature describes a stereo- 
multiplex AM/FM tuner -amplifier providing 
10 watts RMS output per channel into 811 

loads with facilities for incorporating a cassette 
tape recorder. The integrated unit provides very 
good results which, although not to true high 
fidelity standards, will give satisfying listening for a 
moderate outlay. 

Facilities on the prototype included full Band II 
FM coverage together with one preset AM station 
and an input for a ceramic cartridge. Additional 
circuitry and printed boards are shown in this article 
so that inputs for magnetic cartridge and tape heads 
can be accommodated, together with record/play- 
back connections for a cassette or reel-to-reel tape 
recorder. Additional tuning capacitors may also be 
fitted along with a selector switch to provide more 
extensive AM coverage. The AM section uses an 
internal ferrite aerial, but an external aerial may 
be added if required. The stereo decoder incorporates 
automatic mono/stereo switching and stereo beacon 
lamp drive. 

The complete unit is built up on five main circuit 
boards. The power supply is built directly onto the 
chassis which is constructed from aluminium angle 
and strip. The following unit numbers will be used 
as a prefix to identify components which are mounted 
off the circuit boards: - 

1 Pre -amplifiers 
2 Power amplifiers 
3 Tuner and IF 
4 Stereo decoder 
5 Power unit and input/output sockets. 

The front panel is fashioned from 3mm Perspex, 
using Letraset marking and gives a very professional 
finish to the unit. 

The complete circuit uses 3 integrated circuits, 
19 transistors and 7 semiconductor diodes. The FM 
tuner head is a Mullard module, simplifying con- 
struction and greatly reducing alignment problems. 

PART 1 

LEFT CHANNEL 

Mag. PU 

R1 
56k 

Tape head 

Cer PU R21BM 

Decoder 

AM tuner 

R4 22k 

R5 470k 

Tape 
recorder 

Mal 

3 

2 

20 

3o 

rs0 
S1e 

13 

Tuner and IF board 

2 

300 

¿o 51f 

te 19 
- 60 

Tuner and IF board 

R13 100k 

F 

R6 1 

100k 

Tr1 
BC149 

Tr 
BC14 

R7 
220k 

Ce 
1O03JF 

R9 22k R10 

C3 
0.0033yF 0 
~11---e--i 

Rr 1v 1 
R12 10k 

Equaliser be 

L ---- 
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RICHARD COLLIN 

C6 100F 

C7 10yF 

R15 
560 

Ok 

Balance 
VR1 
10k 

3 

'VV\i 
R16 
470k 

Output to tape 
recorder socket 

R17 

16 
VR2 
10k 
Volume 

22k 

Bass 
VR3 

250k 
R18 
22k 

C9 C11 
0.0150F 0 0.0150F 

* Performance Specification 

AMPLIFIER 
Power output: 10 watts RMS per channel into 812 

Frequency response: 20Hz to 30kHz - 3dB at full 
power 

50Hz to 20kHz :í- 1dB (power 
amplifier) 

Channel separation: 54dB at 1kHz and 10 watts 
A Noise: -60dB at 10 watts (ceramic cartridge input) 

Total harmonic distortion: - 0.2% at 1kHz an 1 

10 watts 
Tone controls: Bass 16dB at 50Hz 

Treble 1 14dB at 15kHz 

F.M. TUNER 
Frequency range: 88 to 104MHz 
Channel separation: 40dB 

PRE -AMPLIFIER (UNIT 1) 
The inputs from the various programme sources, 

attenuated and matched as necessary by R1 -R5, 
are selected by Sla (S1c for the Right channel). 
Transistors Trl and Tr2 are connected as a high - 
gain pair and amplify the input signals to a level 
sufficient to drive the tone control circuit. The bias 
resistor R7 for the first stage may need to be 
selected for optimum operation. This will be dealt 
with in a later part of the article. Its final value 
should lie between 120 and 270k9. 

C10 
0.00330F 

Pre -amp board 

VR4 
100k 

Treble 

C12 10yF 

C13 
0.00330F 

(/__J 
51b 

Notes 
1 R7 select -on -test (see text) 
2 R11 see components list 
3 VR1,VR2,VR3 and VR4 are 

mounted on front panel 
4 R1, R3 and R4 are mounted on S1 

5 R2,R5 and R16 are mounted 
at input sockets 

6 On right channel S1a,S1b and 52a 
are replaced by S1c,S1d and 52b 
respectively. 

I C14 
2000F 

R19 
15k 

C15 
100F 

io 

R20 R21 
47k 47k 

- - -C- 
o--- 

52aOu 
Optional 
Bass cut 
switch 

C17 
O47yF 

To 
common 

earth 
point 

- 

Fig. 1: Circuit of pre -amplifier including input selector 
switching. Contacts Sie and Si( control the power 
supplies to the FM and AM tuner heads. 
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) jraw 

* components list , 

PRE -AMPLIFIERS 
Resistors J lrrr e Ai',R1 

56kS2 ¡R 0 
R2 1 8M12 R11 
R3 220k12 
R4 22k12 / R5 470k12 

of R6 100k12 
R7 220k12* 

t' le +r R8 68012 

560k12 R17 22k12 /// 
221(12 for lgips R18 22k0 
12k12 for nips R19 15112 I 1 

6.8k12 for nips R20 47k12 
R12 10k12 R21 47k52 .." 
R13 100k124.1 R22 3.3k12 

WORM R23 6.8k11' 
.i . R24 4.7k12 11 

Ow et 3R9 22k52 R16 470k12 * See text 
All resistors 1,W 5% carbon film 
VR1 10k12 dual lin VR3 250k12 dual lin 
VR2 101(12 dual log VR4 100k12 dual lin 

Capacitors 
Cl 10µF 16V C7 10/LF 16V C13 3300pF 
C2 10µF 16V C8 100p 10V C14 200pF 30V 
C3 3300pF C9 0.015µF C15 10pF 16V 
C4 0.011íF C10 3300pF C16 10úF 16V 
C5 0.011pF C11 0 015pF C17 0.47pF 
C6 10µF 16V C12 10pF 16V 
Non -electrolytic capacitors should be polyester or 
polystyrene 

Semiconductors 
Tri BC149 Tr2 BC148 Tr3 BC149 

NOTE-With the exception of the four dual -ganged 
potentiometers, two sets of the above components 
are required for the two channels. 

Miscellaneous 
SI 6 pole, 6 way, 3 wafer rotary switch 
S2 DPST miniature toggle switch 
Pre -amplifier printed circuit board 
Equaliser printed circuit board 

POWER AMPLIFIERS 
Resistors 

R1 91kO R6 10kO R11 0.47122-5W wlw 
R2 100kí2 R7 4712 R12 0.47522.5W w/w 
R3 2212 R8 1000 2.5W w/w R13 100 
R4 47012 R9 10012 2.5W w/w All }W 5% Carbon 
R5 4700 R10 10í2 film unless stated 

otherwise 
VR1 50kO 
VR2 10012 miniature presets (horizontal mounting) 

Capacitors 
Cl 25pF 25V C4 0 01pF 100V C7 200pF 30V 
C2 47µF 40V C5 0.221íF 100V C8 1,500µF 25V 
C3 1,0001iF 25V C6 0.0011/F 750V C9 0.047,aF 100V 

Semiconductors 
Tr1 BC158 Tr4 2N6288 (RCA) 
Tr2 BC148 Tr5 2N6111 (RCA) 
Tr3 2N6288 (RCA) 
Tr3, 4 and 5 are supplied with the necessary mount- 
ing hardware 
NOTE-Two sets of the above components are 
required for the two channels. 

Miscellaneous 
Printed circuit board. Heat sinks and brackets (see 
Figs. 8 and 9) 

NOTE-RCA Semiconductors for this project are 
available from E.C.S. (Windsor) Ltd., Thames 
Avenue, Windsor, Berks. 
Total requirements are: 2 2N6111 at 50p 

5 2N6288 at 54p 
1 CA 3089 E at £1 96 
1 CA 3090 Q at £4.23 

Add 40p post and packing per order and 10% VAT 

Feedback around Trl/Tr2 provides high stability 
and is also used to set the gain and, for the magnetic 
pick-up and tape -head inputs, the frequency res- 
ponse. The appropriate feedback path is selected by 
Sib (Sld for the Right channel). The value of R11, 
which with C5 provides equalisation for the tape - 
head input, must be chosen according to the tape 
speed to be used. 

A constructor not requiring the full complement 
of input facilities may of course omit the unwanted 
circuitry and connectors. 

An output is taken via R16 for connection to a 
tape recorder, allowing recording of a programme 
being played through the amplifier (subject to the 
provisions of the Copyright Act, 1956). The signal 
at this point is equalised but is unaffected by the 
Volume and Tone controls. Because of the high 
value of R16, the two channels can be paralleled at 
the input of a mono recorder with only slight worsen- 
ing of stereo crosstalk within the amplifier. 

The tone controls are in the familiar Baxandall 
configuration, providing both lift and cut at bass 
and treble frequencies. Transistor Tr3 is the active 

'etwr. 

Prototype boards for the pre -amplifier (above) and power amplifier 
(bebw) 
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element of this stage and also makes up for the 
losses incurred by the frequency selective circuits. 
A bass cut or rumble filter may be provided by 
removing the short circuit from across C17. 

Ensure correct polarity of the electrolytic capaci- 
tors when assembling the circuit boards. In the R7 
position fit 220kSt resistors, leaving the wires long 
as the value may need to be changed later. Once 

+34V V- VR3 Tape 
recorder 

i socket 
(via R16) 

22 

/o) 

0 
+f 

-x 

15 

Common 
earth 
point 

IAH 0581 

Power amp 
board 

pin 1 

0 

0 
LEFT 

CHANNEL 

-[-R20 

(1,15 R21 I 
i1 R19 

4 b et 

Tr3 

15 

VR2 

RIGHT 
CHANNEL 
(identical) 

0 

0 

C 
17 

'4( 
14 

6 

0 
+ 
CB 

-4) 

VR1 Sib 
pole 

O&M 

Tr2 
ér b 
\et 

0 

'4.+ 3;. 0 

I 

Sia 
pole 

1 

1 

S2a Optional 
Bass cut switch 

Equaliser 
board 
pin 1 

Fig. 2: Component layout for 
the pre -amplifier printed board. 
Full details of external con- 
nections will be given in a 

later part of the article 

Fig. 3: Actual size layout for 
the pre -amplifier printed circuit 
board 
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¡AM 01L91 

Sib/ 3,05.6 

Sib / 2 

Sib/1 

Pre -amp 
board 
pin 3 

Cl 
25yF 

Input from 

T 

§R1 
91k 

R10 

R9 C3 

VR 
50k 

Tri 
BC158 

preamplifier 

LEFT CHANNEL 

¡AM 0150l 

R2 
100k 

i 
T 

RIGHT 
CHANNEL 
(identical) 

R12 

LEFT 
R11 CHANNEL 

oC2 T 47pF 

.T.C3 
1000p F 

i R4 t 
470 

R6 
10k 

ORO 0w0m0 

II-f 
1.-ce 

0O 0060 

H 

Fig. 4: Actual size layout 
of equaliser printed circuit 
board and location of 
components 

-4 

Fig. 5: Circuit of the power 
amplifier. One channel only 
shown. The other channel 
is identical 

R8 
100 

R9 
100 

R11 
R7 VR2 

Ce 
Tr2 47 

47 100 BC148 

Tr4 
2N6288 

Tr3 
2N6288 

R3 
22 

R5 
470 

C5 
T022yF 

R10 

Note: Right channel identical (output socke 5SK5) 

complete, these boards may be placed in a safe place 
until the chassis and power unit are completed. A 
number of components included in the pre -amplifier 
circuit diagram are not mounted on the boards. These 
are dealt with in a subsequent part of the article. 

POWER AMPLIFIER (UNIT 2) 

The familiar complementary-symmetry configura- 
tion is used and designed around silicon trañ`sistors. 
Good low frequency response and stability is ensured 
by the use of DC coupling throughout the amplifier. 
The output pair, RCA plastic packaged `Versawatt' 
devices, deliver 10 watts RMS into an 812 load. A 
similar device Tr3 operates as a -class `A' driver. 
1076 

C7 
200pF 

e 

1500jF 

+34V 

R13 
R12 10 

Tr5 047 
2N6111 

C9 
10 0.047y F 

C6 
0.001pF 

5SK6 
BO LS 

socket 

O' 

To common 
earth point 

The small forward bias required to minimise cross- 
over distortion is provided by a small signal transis- 
tor Tr2 connected between the bases of the output 
pair. The first stage Trl provides amplification of 
the input signal and in addition acts as a DC com- 
parator, enabling the Output stage to be set up for 
symmetrical clipping under overload conditions. The 
DC potential at the output mid -point is connected 
to the emitter of Trl via R4. The base potential 
of Tri is determined by. the potential divider Rl, 
R2, VR1 and R6. The high loop gain of the circuit 
keeps the small difference between Vis and Ve con- stant, so that the output mid -point volt; ge is defined 
by the base potential of Trl regardless, of component 
tolerances. Negative feedback is provided by R4, C3 and R3. 
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Fig. 6: Component location for the 
power amplifier printed board 

Fig. 7: Actual size layout for the power 
amplifier printed circuit board 

lAM 01511 

RIGHT 
CHANNEL 
(identical) 

LEFT 
CHANNEL 

o 

Cl 

RI I -i 

C3 

6-1 R2 141 

R3 
z \e,Trt 

R5 .i1Lb VR2 

MEND Pe) 
Tra 

b 

Common 
earth point 

C 

Tr2 
é 

C6 11 R10 j- 

G 

ci R12 
mc 

le b 
Tr 5 

LS output 
to 55K6 

C7 

Rit 

9 

Pre -amp 
board 
pin 17 

R6 

nc 
e bJ 

Tr4 

+34V 

-continued on page 1080 
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The Sinclair Cambridge... 
no other calculator is so powerful 

and so compact. 

Complete kit -£24.95! u=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 U". 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 department 
will back you throughout if you've any 
queries or problems. 
Total 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. 

a.---- 

..... 

sirtcir 
Cambridge 

4 Cbirr 

r: 

;:%- f 

:fr 

Features of the Sinclair 
Cambridge 
*Uniquely handy package. 

x 2" x ; ; ", weight oz. 
*Standard keyboard. All you 

needforcomplex calculations. 
*Clear -last -entry fea-dre. 
*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 
102° to 1079. 

*Clear, bright 8 -digit 
display. 

*Operates for weeks on 
four U16 -type batteries. 
(MN 2400 recommended.) 

,'' :':: 

1:aï::::::: :::: ' _ '.. ..'::: :::ï; 
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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 so on -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. 

How 7 It's all explained in this unique 
booklet, written by a leading calculator 
des consultant. In its fact -packed 32 
pag explains, step by step, how you 
can u the Sinclair Cambridge to carry 
out complex calculations. 

sinlair 
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`orld. In spite of being one of the more expensive of the small 
calculators, it was a runaway bèst-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 enougheinclair 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 ! i 
Take advar tage of this money -back, no -risks offer today 
The Sinclair Cambridge is fully giaranteed. 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) 

PW374 

ITo: Sind wnics Ltd, London Road, 
St Ives, Hu ingdonshire, PE174HJ 

se send me 

e Sinclair Cambridge calculator kit at 
£2495 + £2.50 VAT (Total : £27.45) 

a Sinclair Cambridge calculator ready 
built at £29.95 + £3.00 VA7 
(Total : £32.95) 
*I enclose cheque for £ , made 
out to Sinclair Radionics Ltd, and 
crossed. 
* Please debit my *Barclaycard/Access 
account. Account number 

I*Delete as required. PLEASE PRINT I 
t1 
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CRATA-continued from page 1077 

e 

Mica washer 

Tr3(L) Lock 
washer 

6BA 
nut 

e 

Transistor 
Tr3(R) 

Steadying bracket 
to rear panel 

1, Aluminium 8 

8 

Fig. 8: Design and assembly of driver transistor heatsink 

A Zobel network C9/R13 is connected across the 
output terminals. The purpose of this network is 
to ensure that the loudspeaker load always appears 
essentially resistive to the. output transistors. This 
means that the output stage is protected against 
inductive transients which could exceed the break- 
down voltage of the transistors. 

1/8 Aluminium 

Lock 
washer 

613A 
nut 

IAN 01521 

Nylon 
bush 8 

Mica 
washer 

Transistor 
Tr S(R) 

14 

6BA 
bolt 

323Wo 

Drill holes: A..,..1/gdia. 

B .. 14; dia. 

Fig. 9: Design and assembly of output transistor heatsink 

PART 2 next month will describe the 
Tuner/IF and FM Decoder units 
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ACROSS 
1 Employs a coupling of ferrous esters (4) 
4 A shaker. the transformation scene (8) 
9 A stick-up in the rockery (4) 

10 Radio engineers meet with such resistance? (8) 
11 Come back to fix a little drink (3) 
12 The Spanish miss her in the end (4) 
13 Already fixed on the wavelength? (3-3) 
14 A key piece of mechanism (4) 
15 As familiar as Liz (4) 
17 Bell's slowest ringing tone (4) 
20 Basso loudspeakers amplify this single? (4) 
21 How to dispense with an earth! (6) 
23 You talk nonsense about defeat (4) 
24 Dipole once connected with him! (3) 
25 If about to bewail a valve component! (8) 
27 Not so hot in acoustic editing (4) 
28 Salty type's crystallization at the mike! (8) 
29 Collections of old wirelesses (4) 

DOWN 
2 Land in court with such maintenance? (7) 
3 Glass in pieces from these transmissions? (7) 
5 Jim pleased about the little rascal ('i1.. 
6 The Ion est -ever tape? (6) 
7 Th I up about antennae (5) 
8 p musical performance (7) 

10 a e about a cathode? (5) 
15 The mor rty kind at con -man (7j 
16 do load -shedding? (5) 
17 D is ak such coils? (7) 
18 Tol ue aliout being so noisy! (7) 
1,9 More I'd swap for a position in gf (6) 
22 Classification of a crystal -set? (5 
26 Nickel -coating Is zero-rated? (3) 

FOR AMUSEMENT ONLY 
ANSWERS NEXT MONTH 

1080 tr... 
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WATCH IT! 

AM looking at a Swiss elec- 
tronics journal. There's a cir- 

cuit which uses two ICs, a readout 
chip, and a one -transistor oscil- 
lator. Connected together they 
form an electronic clock complete 
with digital readout. The only 
circuitry which needs"building "is 
the single transistor oscillator and 
this comprises five resistors, five 
capacitors, a crystal and one of 
the ICs mentioned. For the record, 
the two chips are the. SCL5437F 
(oscillator) and SCL5424F which 
drives the liquid crystal readout 
direct. 

UNIVERSITIES HELP 

One of the major criticisms 
levelled at universities is that 
their . experiments are all too 
often of academic value only. 
While this may be true in some 
instances, it certainly is not true 
in the case of the University of 
Utah in the U.S. This establish- 
ment has a section devoted to 
making blind people see again. 
Although in the experimental 
stages, blind people have been 
able to see light patterns which 
have been simulated by an ex- 
ternal "eye" and fed into their 
brains by small electrodes. 

The light images or patterns 
are called phosphenes and are 
stimulated (in these experiments) 
by the generation (and careful 
control) of pulses, in other words, 
the vision has been created by 
purely electronic means. The 
width of the pulse and its dura- 
tion determined the intensity or 
"shades" of the image which the 
totally (otherwise) blind person 
can "see:'. Researchers see no 
reason why some form of imaging 
device (like a solid state t.v. 
camera) should be used and the 
impulses fed into the brain-after 
suitable processing, of course. 
This latter idea is well within the 
realms of readily available elec- 
tronics which one can obtain 
today. 

Embedded image sensors could 
even be controlled by the eye 
muscles themselves. Already, 

ON RECENT DEVELOPMENTS 

computer -generated images have 
been drawn quite accurately by a 
totally blind person. The image 
was viewed on a c.r.t. so that a 
fair comparison could be made. 

If you know of a blind person, it 
would be unkindly premature to 
mention these experiments with 
too great an enthusiasm because 
it may well take many years to 
perfect it into a practical device. 

A TOOTHGRAPH ? 

Still in the realms of medicine- 
well, almost, is the latest use of 
lasers. Now, the dental profession 
have taken an interest. By using 
a small laser it is possible to take 
holographic photographs of a 
person's teeth. One interesting 
thing to emerge from this useage 
is not that it will offer an invaluable 
aid in dental practice (although 
this is very true) but its use for 
security purposes. Apparently no 
two peoples teeth are the same so 
instead of fingerprints one could 
have toothgraphs or teggypix. 

Criminals of the future will do 
well to heed the old addage- 
when in doubt, keep your mouth 
shut. In any case the idea should 
give Scotland Yard something to 
get its teeth into. 

LARGE -SCREEN COLOUR 
Perhaps one of the most inter- 

esting battles currently being 
fought is the one for television 
screens/tubes/systems. All sorts 
of ideas are currently under ex- 
amination including a flat screen 
solid state beasty. News has 
arrived about another contender. 
This one is called a Video -Beam 
projector and houses optics in- 
side the colour tubes. It shows 
promise for large screen colour 
television and claims the advant- 
ages of doing away with colour 
dots, lattices and shadow masks. 

Each electron beam (one for 
each of the three colours) is fired 
at a "target" which has -the rele- 
vant colour phosphor. This beam 
is reflected back inside the tube 
to a concave mirror which in tur& 
reflects the image out of the tube 
onto the screen. Extremely good 
results are reported, however, 

there is a snag-the projection 
distance is fixed at eight feet and 
is unalterable. The company work- 
ing on the device do not see this 
as a problem and claim.that once 
the colour tube "projector" has 
been adjusted at the manufactur- 
ing facility, it requires no adjust- 
ment or fiddling by the user. 

No mention is made of the 
power requirements but one pre- 
sumes that they are considerably 
lower than the 25-30kV needed for 
the earlier black -and -white pro- 
jection systems where many 
people expressed concern about 
radiation from such a set up. 

MULTI- CHIPS 
A new IC chip, the 2240, is 

claimed by its makers to do just 
about anything. It is currently 
hailed as a programmable timer, 
binary counter, music synthesiser, 
A/D converter, ultra -long delay 
generator, digital sample and hold 
circuit, frequency synthesiser, 
pulse counter, binary pattern. 
generator, precision oscillator ... 
etc., all in one innocent looking 
sixteen -pin dual in -line package. 
I have contacted the company 
with a view to obtaining further 
information which I will pass on 
as and when it arrives. It may be 
possible to include some circuitry 
of the more practical applications 
for the home constructor. 

BIG CHIPS! 
Remember the days when semi- 

conductor devices were fragile 
and sensitive to fluctuations in 
power. Contrast that with the 
latest beast from International 
Rectifier. This is a silicon con- 
trolled rectifier which handles 
2,500 Amps r.m.s. at'up to 1,200 
volts. A 2,000V version is already 
planned. The wafer for this device 
is almost 21 inches in diameter. 
This is probably the largest chip 
which has ever been employed in 
any semiconductor device. 

s 

4 
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Number 44 National LM377N 2 + 2W AUDIO AMPLIFIER 

THE LM377N is an IC, manufactured by the 
National Semiconductor Company, which con- 
tains two separate two -watt amplifiers in a 

single device. The connections are shown in Fig.1. A 
14 pin dual -in -line encapsulation is employed which 
can be fitted into a socket or soldered into a printed 
circuit board. A similar device, the LM377N-10, has 
metal tab connections which may be soldered to a 
printed circuit board. Pins 3, 4 and 5 and also 10, 11 
and 12 of Fig. 1 are replaced by metal tabs on each 
side of the device. These are very convenient for 
soldering to a heat sink. 

Top view 

Common bias output 

Output(1) 

4 11 

LM377N 

Input (1 ) 

Positive supply 

Output (2) 

Input (2) 

Feedback Feedback 
input (1) 7 8 input (2) 

Pig. 1. Pin connections to the 14 pin DIL LM377N. 

The LM377 devices are intended mainly for use in 
stereo equipment where the output power required 
does not exceed 2W. However, they can also be used 
in a bridge circuit where the two amplifiers in the 
device are used in push-pull to provide a monaural 
output of up to 4W. 

Advantages 
The following features make the LM377N 

especially attractive to the amateur constructor as 
well as to the professional circuit designer:- . 

(i) The output stages are automatically centred at 
the correct bias so that the output voltage can 
swing an equal amount in either direction 
resulting in maximum power output at a given 
distortion level. (Some power amplifiers circuits 
require a preset potentiometer so that the bias 
can be adjusted manually.) 

(ii) The LM377N contains internal circuits which 
protect it from overheating. If the silicon chip 
becomes too hot, thé device switches itself off 
until it becomes cooler. 

(iii) Protective circuits prevent the device from 
being damaged by excessive current. Such cur- 
rents are likely to flow if either of the outputs 
is accidentally shorted to earth. 

(iv) The input impedance is relatively high, 3M12, 
and this increases the versatility of the device. 

(v) Any hum on the power supply line is reduced 
by 80dB. The separation between the two chan- 
nels is typically 70dB. 

Circuits 
In all circuits the inputs of both amplifiers should 

be biased by the voltage from pin 1. The bias current 
is typically 0.5/AA to each amplifier. 

In addition, feedback from each output should be 
applied to the feedback input of the same amplifier. 
The amount of feedback controls the gain. 

7 

6 

5 

4 

3 

2 

o 

RI_ 

- 
! 

=811 - Vs= 

_---- 

22V --+-:__..., 

--- 
20 

18 - 

10 

1Q 

12 

TH.D =3% 

05 15 
Power output (W/channel) 

Graphs relating supply voltage to output power for the LM377N. 
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R5 

Cl 
Input 1 

0005yF 

C3 
250jF 

Input' 774 

0.005jF 

LM377N 

R6 100k 
vW 

It 
1N4001 

Reverse polarity 
protection diode 

C6 

250yF 

BR 

an 

Fig. 2. Circuit of a practical stereo amplifier suitable for a record player. A volume control will he 
required on the input circuit. 

Input 
signal 

Cl 

0.1'F C3 

r 
250pF 

R2 R3 

10k 100k 

811 

-N 

100},F 

100k 

N +14v 

1N4001 
Reverse polarity 
protection diode 

14 
13 

::77N 8 

100k 

Fig. 3. This mono circuit utilises both amplifiers to provide 4W output. 

A typical circuit for the use of the LM377N as the 
two power amplifiers of a stereo system is shown in 
Fig. 2. 

Bias from pin 1 is dccoupled by C3 and applied to 
the inputs at pin 6 and 9 via RI and R2. The input 
signals are capacitively coupled through CI and C2 
respectively in order to prevent the bias from being 
affected by,the impedance of any previous stage. The 
input impedance of the LM377N is relatively high 
and therefore the coupling capacitors can be fairly 
small in value. 

In the upper amplifier of Fig. 2, the feedback is 
taken from the output at pin 2 through R5 to pin 7. 
The voltage gain is equal to R5/R3 which is 50 times 
or 34dB. The gain may be increased by reducing R3 
but the distortion will increase. 

Similarly, the gain of the 
lower amplifier is R6/124=50. 
The typical gain of an ampli- 
fier without any feedback is 
30,000 (90dB). 

The mean output potential 
is equal to approximately 
half the supply voltage. An 
electrolytic capacitor (C6 and 
C7) must therefore be placed 
between the outputs of the 
device and each speaker so 
that direct current cannot 
flow. If the value of the 
capacitors is reduced, an in- 
ferior bass response will be 
obtained. 

Power supply 
The LM377N can be fed 

from a supply line having 
any value between 10V and 
22V. The absolute maximum 
supply voltage is 26V, but one 
should always allow a safety 
margin to avoid the risk of 
damage to the device. 

A current of about 15mA 
is taken from a 20V supply 
when no signal is applied to 
either input, but the current 
rises towards lA when full 
output power is being de- 
livered to the speakers. 

The maximum output 
power which can be obtained 
from each channel depends 
on the supply voltage used 
and also by the speaker im- 
pedance. A typical LM377N 
provides 2.5W per channel 
when fed from a 20V supply 
into 812 speakers, whilst all 
devices should provide a 
minimum of 2W per channel 
under these conditions. 

The LM377N can dissipate 
up to about 2.5W con- 
tinuously without a heat sink, 
but if the centre pins 

of the device are soldered to 2.5 sq. in of copper on 
a printed circuit board, the maximum dissipation is 
increased to about 4.2W. Some form of heat sink seems 
required when an 812 speaker is employed, 
unless the power supply voltage does not exceed 
about 14V. In practice, however, the device is seldom 
operated at maximum power level for more than a 
moment (unless one likes to listen to sine waves!). 
Normally one is not likely to require a heat sink 
when using supply voltages of up to 18V provided 
that the speaker impedance is not less than 812. 

R6 2k 

C5 
5yF 

Mono Amplifier 
A single LM377N device can be used in a single 

channel system to provide an output power of 4W. 
Fig. 3. continued on page 1086 
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PRESELECTDR for 

10 30MHz 
MANY receivers are susceptible to second 

channel interference when working on the 
higher frequencies. This means that if the 

receiver employs an intermediate frequency of 
470kHz, the oscillator is working at a frequency 
470kHz higher than that of the wanted transmission 
and signals which are 470kHz higher than this, 
or 940kHz higher in frequency than the wanted 
transmission, can beat with the receiver oscillator 
frequency, to produce a signal which passes through 
the 470kHz amplifier, interfering with the wanted 
signal. On the lower frequencies, there is usually 
sufficient selectivity ahead of the mixer to avoid 
difficulty from this cause. But on higher frequencies, 
the receiver is unable to totally eliminate the offend- 
ing signals which cause interference and whistles. 

Even a well -designed receiver with one RF stage 
may not provide second channel rejection better 
than 15dB at 30MHz. If a signal strength scale of 
6dB per S -point were used, as is quite usual, this 
would mean that if a wanted signal read S9, an 
unwanted signal of equal strength 940kHz higher in 
frequency would read S6+, which is a severe level 
of interference. 

Such interference can be greatly reduced by 
raising the receiver intermediate frequency, or by 
increasing the second channel rejection ahead of the 
mixer. Changing the IF is probably impossible, but 
the unit here will enormously increase the second 
channel rejection. 

The maximum benefit will be found with re- 
ceivers which have no tuned RF stage, or only one 
RF stage, and employ a 455-470kHz intermediate 

L 

Cl 

I 
470 pF 

R7 
4.7k 

VR12 Gain 

5k.ß 
L 

iVC3 
Ilow5OpF 

VC1 
365 
pF 

911 E 
w 

G 

F. G. RAYER G30GR 

Completed preselector in its 6x4x4in cabinet. 

frequency. With such receivers, 19m broadcasts may 
greatly mar reception of 20m amateur signals, for 
example. The unit can also be employed with other 
receivers including those with a 1.6MHz or other IF. 

CIRCUIT 
This is shown in Fig. 1. As second channel inter- 

ference is not usually troublesome at signal fre- 
quencies lower than about 10MHz, the unit covers 
approximately 10MHz to 30MHz in a single band, 
thus avoiding any need for band switching. L2 and 

+6V 

Output to 
receiver 

5 -ve 
0 -10. - 

Ganged with 
VR1 

Fig. 1. Circuit of preselector using a 

single integrated circuit. Input, òutput 
and battery connections are at the rear. 
When placed between aerial and re- 
ceiver useful gain will result as well as 
a reduction in second channel inter- 
ference. 
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L3 are tuned with the ganged capacitor VC1/VC2 
providing two extra tuned circuits before the re- 
ceiver. In most cases this will almost completely 
eliminate second channel interference. VC3 is a 
panel trimmer to allow peaking the aerial circuit 
with almost any aerial. 

The CA3005 IC operates with a 6V supply. It is 
listed as giving 20dB gain at 100MHz, but the full 
gain is not achieved here due to the circuit being 
arranged for operation from a single power supply, 
and because of the difficulty of matching the input 
and output impedances at all frequencies. The input 
is approximately matched by the centre tap on L2, 
while the transformer L3/L4 is arranged to give an 
output impedance suitable for most receivers. 

Gain control is provided by VR1, to avoid over- 
loading the receiver on strong signals. 

IC BOARD 
The board is wired as in Fig.2. Note that the 

projection on the IC corresponds to lead 12. Spread 
the leads slightly so that they may pass through the 
Veroboard holes as indicated. 

o 

!Battery +ve 

0 _t o 0 0 0 0 0 0 0 

8 7 6 5 
U 

Tap, L2 

0 

2 

o 3 o 0 
C2 

0 0 0 0 0 0 0 

Fig. 2. Both sides of the small circuit board that carries the IC. 

Two 6BA bolts with tags form the earthing points 
MC. Leave projecting leads from Cl, for battery 
positive, VR1 and for VC2. Also solder on Rl. 

COILS 
These use 24swg enamelled wire throughout, 

Fig. 3. For the aerial coil, begin at C as near the top 
of the former as possible, and wind on 412 turns. 
Scrape the wire and twist the centre tap. Wind a 
further 412 turns and finish at D. Leave a small space 
and beginning at A wind on 4 turns, finishing at B. 

For the second coil, wind 9 turns from E to F, 
leave a space as before, and put on 5 turns from 
H to G. 

The ends of the windings can be secured with a 
loop of cotton lightly smeared with quick -drying 
adhesive, and given a turn or two round the former. 
Fix one end by this means, wind on the turns 
mentioned, and secure the finish of the winding in 
the same way, pulling it tight by the cotton. 

Centre 
áp 

re r-- i C 

L2 9T 

r t-Á 
L1 51 

All windings 24 swg 
enamelled wire 

E 

F 
H 

G 

9T 

L4 

Fig. 3. Details for winding the two coils used in the preselector. 

CHASSIS 
The panel for the case listed is approximately 

6 x 4in. Punch a clearance hole for the spindle of 
VC1/2. As this capacitor has an integral drive and 
the spindle cannot be cut shorter, it can be spaced 
back from the panel as in Fig. 4, to bring the knob 
nearer the front.ìThis requires three 4BA bolts, each 
with two nuts, locked against panel and capacitor. 
VR1 and VC3 are also set back a little by extra nuts 
or washers. 

To receiver 

Fig. 4. Top view of the chases showing position of the IC board and 
major components. 

The chassis is a flat plate 412 x Sin. It is secured by 
two short 4BA bolts which pass through it and into 
the threaded holes in the capacitor frame. Place a 
few washers between plate and capacitor. 

* components list 

Resistors 
R1 4.7k1t áW VR1 5kí2 linear with switch Si. 

Capacitors 
Cl 470pF, C2 0 011LF disc C3 0. 02/4F disc. 
VC1f2 2 x 365pF with slow motion drive. 
VC3 50pF (Jackson C804) TC1 30pF trimmer 

Miscellaneous 
Formers for coils, ,rin dia. with cores (2). 
Knobs. ICI, CA3005. Aerial socket and output 
socket. Instrument case about 6 x 4 x 4in. 
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Holes are drilled to take the circuit board bolts 
which are locked with extra nuts. Wiring must be 
clear of the metal. The coils are held with 8BA 
bolts and nuts. 

WIRING 
Wiring is then completed as in Fig. 4. TC1 has its 

lower tag soldered directly to the frame of VC1/2, 
the second tag being connected to VC2, together 
with the lead from pin 11, ICI. 

The coil leads are cut to length, scraped, and 
soldered to the points shown. Note that H goes to 
the chassis at a bolt securing L3/L4. 

The battery consists of four HP7 or similar cells, 
in a 4 -cell holder. The holder is secured in the back 
of the insulated case, near the top, by a small bolt. 

Finished preselector. Flexible connec- 
tions are made to battery connector and 

output socket. 

As the receiver employed 
a co -axial lead, a socket for 
this was provided as in Fig. 
4. An earth circuit to the 
unit is then available through 
the co -axial outer conductor. 
If the receiver does not em- 
ploy this type of aerial input 
lead, take a wire from G, 
L4, to the receiver aerial 
socket, and connect H and 
the chassis to the receiver 
earth terminal. 

OPERATION 
TC1 can be set at about 

half maximum capacitance. 
Tune in a transmission on 
about 10MHz, set VC1/2 
nearly fully closed and ro- 
tate the cores of the coils 
for best reception. 

Subsequently check that 30MHz signals peak with 
VC1/2 nearly fully open, and that VC3 also peaks 
up signals or background noise. If necessary, re- 
adjust TC1 to allow proper tuning with VC3, and 
check the core positions, so that little adjustment 
of VC3 is required, when tuning across the whole 
band. 

Adjustments are best carried out by observing the 
receiver signal strength meter, or with the receiver 
AGC switched off, or by selecting weak signals 
which do not operate the receiver AGC. VR1 should 
be set for maximum gain when doing this. As an aid, 
a very short aerial may be temporarily taken to A. 
VC3 should then have quite a sharp peak, but this 
effect will be reduced with a long aerial when it 
may be preferable to place a small capacitor in the 
lead from aerial to A. 

IC of the Month-continued from page 1083 

The two amplifiers are used in a `bridge' or push- 
pull circuit. The input signal is fed through C2 and R1 
to the feedback input (pin 7) of the first amplifier 
and the same signal also passes through Cl to the 
non -inverting input (pin 9) of the second amplifier. 

When the voltage at the pin 2 output increases, 
that at pin 13 therefore decreases by the same 
amount and vice-versa. The speaker is thus driven 
by this push-pull signal. This circuit has the advan- 
tage that no capacitor is required in series with the 
speaker, since the mean potentials of pins 2 and 
13 are almost identical. 

The bias from pin 1 is decoupled by C3 and fed 
through R2 to pin 6. It also passes through R3 to 
pin 9. 

The gain of each amplifier is equal to the ratio 
of the feedback resistors, namely R4/R1=R5/R6 
=50. However, the push-pull action gives an effective 
overall gain of twice this value. 

The LM377N is available from Athena Semicon- 
ductor Marketing Company Ltd., 140 High St., 
Egham, Surrey, at £2.70 plus VAT for small 
quantities, inclusive of p & p. 

RADIO BY CABLE & SATELLITE 
-continued from page 1087 

Many countries have determined that this is un- 
avoidable within the boundaries of the technical 
possibilities and it has been recognised by the UNO 
associated International Telecommunications Union 
in 1971 in Geneva. At the same time, however, it was 
established that the use of TV satellites is only pos- 
sible by observing frequency, positioning and ground 
coverage plans which are to be drawn up at a 
special planning conference for this purpose which 
will take place in 1975/76. 

EXPERIMENTAL WORKSHOP 

We regret that due to pressure on editorial space this month, 

Part 6 of this series has been held over until the April issue. 
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RADIO 
c06by 

1 &SAT 
ALTHOUGH it is a task of exchange technology 

to handle the signals, in connecting individual 
communications (telephone, telex), in such a 

way that the connection is made quickly and reliably, 
broadcasting must ensure that the primary signal is 
transported long distances without distortion, be they 
telephone signals or for telegraphy, music, TV, pic- 
ture transmission, data transfer or remote control. 
But what are the problems that arise? 

A modern carrier frequency system with 2700 
channels for speech has an amplifier spacing of 
4.5 km; at a distance of 4500 km as is found in the 
trade area between the USA and Canada, 1000 ampli- 
fiers are operated one after the other. 

Assuming a medium amplification of 30dB (i.e. the 
signal output is increased each time by a factor of 
103=1000, the voltage by around a factor of 31.6) 
the overall amplification over the whole section 
amounts to the almost unbelievable figure of 103000. 
For comparison: the entire universe contains "only" 
around 10R3 protons, since the creation of the earth 
approximately 15 billion years ago a total of "only" 
5.10' seconds has passed. 

Cables 
To guarantee the necessary quality over so many 

stages, extremely high demands must be made, both 
on the technical equipment (amplifiers, converters, 
modulators etc.) as well as on the directions of 
transmission. With regard to the latter there are 
three "media" which have proved themselves and 
which are to be found predominantly or exclusively 
in long-distance traffic: cables, directional radio in- 
cluding satellites and-as a medium of the long-term 
future, suitably directed laser beams. 

Cable, especially coaxial, is already considerably 
protected by its construction and laying against out- 
side influences from space, the atmosphere and from 
technical installations, so that in cable transmission 
systems non -linearity and noise must be kept as low 
as possible. 

Disregarding the "symmetrical" carrier frequency 
cables, used predominantly with up to 120 speech 
channels for regional systems, there is a whole series 
of coaxial types at an impedance of around 75 ohm. 
There are many various internal sizes, e.g. from 
1.2 mm for 300 speech channels or 2.6 mm for a 
choice of 960,1260 or 2700 channels. If one is pre- 
pared to reduce the amplifier spacing even more, one 
could increase the basic bandwidth considerably 
(e.g. to 40 to 60MHz or even higher). 

"Hollow" cable recently developed can theoreti- 
cally provide a transmittable overall bandwidth of 
around 100,000MHz. It is, in fact, a radio wave guide 
which should be most suitable for the transmission 
of digital signals (e.g. for pulse code modulation). 
'Technically hollow cables are well advanced al- 
though there are certain reservations with regard to 
their economic application. 

Satellites 
The directional radio line, widely used for the 

transmission of TV modulation (video band) but also 
for multi -channel speech bands, is physically an ideal 
transmission medium. However, it requires the appli- 
cation of special "noise reducer" procedures due to 
the influences of extra -terrestrial, tropospheric and 
industrial radio signals. Partial bandwidths of up to 
30MHz have shown themselves to be the best for 
the transmission of television or telephone channels 
in various frequency ranges between 2 and 12GHz. 
Transmitter output is in the area of several watts. 

Satellite paths are basically extended directional 
radio lines with fields of 2 x 36 000 km length (to and 
from) with high transmitter outputs, extra large 
aerials and extremely sensitive receivers (maser) on 
the terrestrial stations. They are particularly suitable 
for trans -continental and trans -oceanic relays, oper- 
ating at frequencies corresponding to those in direc- 
tional radio technology. 

A transmission medium of the future is the laser 
beam which is strictly monochromatic, polarised and 
coherent. In a free field of dissemination they are not 
practicable because of absorption as with normal 
light, but when suitably guided by lens conduction 
and glass fibre, it reveals its full potential. 

In particular the glass fibre bundle cable, offering 
an extreme bandwidth even with individual fibres, 
combined with the multifarious operating possibil- 
ities of universal cable, promises to be an important 
transmitting medium, both in long distance com- 
munications and in local traffic in densely populated 
areas. All of this is of course dependent on a 
corresponding advance in the components and 
subsystems in the field of optronics-an advancing 
technology being fully exploited now. 

Satellites providing a country with programmes 
via only one transmitter can of course be received 
across borders. Even with rays with a one degree 
focusing, whose focal area is accommodated within 
the boundaries of the country cannot prevent this. 

-continued on page 1086 
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OsciHoscope 
PART 1 techniques ALAN AINSLIE 

IN this series we shall be taking a close look at 
oscilloscopes of the kind likely to be used by 
the average electronics enthusiast. This leaves 

a large range of classes of instruments, but we 
shall not be too concerned with the developments 
incorporated in the brand new, four figure price 
oscilloscopes as these can generally be classed as 
purely professional in appeal and application. 

The instruments to be considered will range from 
the simplest types of scope, through TV service 
scopes to the laboratory scopes of a few years ago, 
now available to the keen amateur-but at a price! 

We shall consider design principles, the basis for 
modifications, and calibration. This last point is 
rather important as manufacturers can charge a lot 
for recalibration of their instruments, especially if 
not of current manufacture. 

We shall also look at some oscilloscope applica- 
tions and at a few pieces of additional equipment 
in order to carry out an increased range of tests and 
measurements. 

Oscilloscopes fall broadly into four main classes: -- 
1. AUDIO FREQUENCY 
2. TELEVISION AND PULSE 
3. LABORATORY 
4. SPECIAL PURPOSE 

Ignoring the special purpose scopes for the time 
being, the oscilloscopes are grouped into a con- 
venient scale of ascending bandwidth. 

BANDWIDTHS 

As most scopes have a low frequency limit of DC 
(DC coupled) or a few Hz, the bandwidth figure 
quoted is the upper frequency limit at 3dB down 
(or however else the manufacturer specifies). 

The bandwidth information gives an indication of 
the highest frequency that the scope can predict- 
ably handle. 

Considering the two curves in Fig. 1, both scopes 
would have a written bandwidth of 5MHz, but scope 
A would in fact perform quite well past this figure 
whilst scope B drops straight off. Scope A could 
be used but with loss of calibration up to perhaps 
10MHz or so, scope B being totally useless at this 
frequency. 

Incorporated in any statement concerning band- 
width is an implication of the rise time of the scope. 

If we consider an oscilloscope amplifier displaying 
a 1MHz signal, and this signal is at the -3dB point, 
we can arrive at some justification for the rather 
mysterious equation used to express rise time in 
terms of bandwidth. 

This imposing array of test equipment 
in just one corner of the author's work- 
shop will serve to underline the fact 
that this series of articles on the 
oscilloscope contains much practical 
information as well as theoretical 
discussion. 

1088 

www.americanradiohistory.com

www.americanradiohistory.com


5 

o 

5 

dB 

10 

15 

-20 
o 

Scope A 

5 

o 

5 

dB 

10 

15 

2 4 
MHz 

8 16 

(AM 01371 

2 

Scope B 

4 
MHz 

8 16 

Fig. 1. The response curve of the Y amplifier in two different oscillo- 
scopes, to illustrate the meaning of "bandwidth." 

The time period of the 1MHz signal is l/Lsec. Thus 
for one half period the time is SOOns and for the 
rising portion 250ns. If now the slope of the upward 
going part of the cycle is taken to represent the 
step function applied to the scope, then the rise time 
of this 1MHz (3dB down) scope would appear to 
be 150ns. 

But the 1MHz signal is not of 100% amplitude 
(it is 3dB down), and as rise time Tr is defined as 
the time to increase a step function from 10% to 
90%, a correction is required, Fig. 2. 

As 3dB down corresponds approximately to 30% 
down, i.e. the trace height at the -3dB point is 
only 70% of what it should be. 

It is necessary to bring the 70% trace to 90% 
and in doing this Tr is increased by 90/70 giving 
a theoretical rise time of 322ns. 

In practice the figure is found to be between 350 
and 390ns, depending on the shape of the response. 
The response curve of Fig. 1, scope A would give 
a faster rise time than that of scope B, although 
both have the same bandwidth. 

100% 
- -90% 

-10M. 
o1. 

-.+ Tr If -- 

Fig. 2. First part of a response curve with a step function input to the 
scope. The rise time is a function of the bandwidth of the amplifier. 

Taking the rise time to be 365ns for a 1MHz 
scope and applying the laws of proportion we get 
the expression:- 

Rise Time (ns) X Bandwidth (MHz) = 365 

This expression holds true for the vast majority 
of cases, but more about that when we come to 
consider the Y amplifiers in more detail. 

Returning to our classification of oscilloscopes it 
seems reasonable that the audio oscilloscope has 
but a limited bandwidth (1MHz or so) while the 
TV or pulse oscilloscope has a bandwidth of per- 
haps 10 or 15MHz and is capable of displaying more 
complex and more rapidly recurring waveforms. The 
laboratory scope on the other hand has a band- 
width extending from 15MHz and up and into the 
hundreds of MHz on the very latest real time 
oscilloscopes. 

Using sampling techniques (imaginary or virtual 
time) bandwidths into the GHz region have been 
achieved but this type of scope belongs to the special 
purpose class. It is interesting to think of the real 
time response of say a 5GHz scope, 10 % to 90% 
in 7 X 10-" sec, quite fast! ' 

Returning to earth, although it is convenient to 
classify a scope by bandwidth (or rise time) there 
are other, perhaps more striking, differences be- 
tween the classes of scopes. 

TIMEBASES 

The uses of an audio oscilloscope are confined 
usually to periodic waveforms that can be ade- 
quately displayed by the use of a synchronised time - 
base without the need for complex and expensive 
trigger circuits. The difference between a sync or 
trig timebase will become clear when we come to 
consider more fully the numerous methods used 
to provide a timebase. Suffice to say that the sync 
timebase is a free running oscillator which is pushed 
along by a portion of the Y signal applied as sync, 
whereas the trig timebase waits for a suitable signal 
before commencing a sweep. 

One consequence of the sync mode is that the 
input signal (Y) must have a repetition frequency 
higher than that of the timebase fob a stable image 
to result, as in Fig. 3. If the timebase is run faster 
than the repetition rate of the waveform, in order 
to view detail the trace folds up into a jumble. 

Applied to the audio scope this latter effect is 
not of too great a consequence as there is usually 
little detail lurking in a signal repeating at 10kHz. 
However in TV work we immediately become faced 
with complex waveforms to lock and also the pos- 
sibility that the waveform may be required to be 
investigated more closely. 

The triggered timebase becomes a necessity together 
with the improved Y amplifier bandwidth. The time - 
base speed ranges are also increased for greater 
versatility and various modes of timebase operation 
are employed, including the important addition of 
an "EXTERNAL TRIG" connection enabling the 
timebase to be controlled externally. This facility is 
invaluable in TV work as it enables the frame gene- 
rator in the receiver to work as a delay timebase 
generator, the trig level control on the scope selec- 
ting the lines to be viewed in isolation on the screen. 

This sort of facility necessitates yet another im- 
provement to be made to the simple audio scope, 
namely the trace brightness. 
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Fig. 3. The top display occurs when 
the timebase runs faster than the 
repetition rate of the input waveform. 
The consequence of a timebase running 
slower than the repetition rate is 
shown in the lower display. 

A recurring 1kHz sine 
wave may be bright enough, 
but when the trace is scan- 
ning say 10cm in 64/Asec, and 
then only 25 or 50 times a 
second, the trace brilliance 
falls to almost vanishing 
point unless high CRT poten- 
tials are employed. Usually 
between 2 and 5kV are used 
on oscilloscopes of this 
nature, as opposed to pos- 
sibly less than 1kV for the 
audio scope. 

The TV or pulse oscillo- 
scope then has, apart from 
an improved bandwidth, a 
fairly sophisticated timebase 
system and an improved display mechanism, 
together with a few other improvements such as DC 
coupling and the provision of calibrators. 

Oscilloscopes intended for reasonably accurate 
measurement, but that are built to a price, usually 
incorporate some method of generating standard 
waveforms of precise voltage and/or time, this being 
cheaper than trying to stabilise the Y amplifier gain 
and timebäse against variations. 

A fairly typical example of the type of calibra- 
tion provided is the Cossor 2000 oscilloscope, a 
5MHz double beam scope suitable for general TV 
service and measurement. 

The Y amplifiers are calibrated against an intern- 
ally generated signal of 300mV. The Y amplifier 
control is set to give 3cm deflection with the input 
attenuator set at 0.1V/cm. 

The 300mV signal is obtained from 50Hz from 
the scope mains transformer and a small neon is 
used to provide a reference level of about 70V from 
this high voltage AC. The resulting 70V square wave 
is then attenuated and is available as the 300mV 
calibration signal. 

Time calibration is available as a 20MHz oscillator 
providing intensity modulation of the beam. This 
means that a display brightens up at every 50ns en- 
abling accurate time measurements at the higher 
sweep speeds. 

Y signal 

Timebasé 

Y signal 

Timebase 

AH 0139! 

LABORATORY SCOPES 

The final class of scope that we shall consider 
is the laboratory scope and in this class we 
can conveniently consider the special purpose 
oscilloscopes. 

In general one expects to find that a laboratory 
scope has a good bandwidth, versatile timebase with 
fast sweep speeds, high tube voltage and is capable 
of long lasting calibration to within a few per cent, 
depending on the measurement methods employed. 

Intended for use in research and for the investi- 
gation of complex waveforms, the laboratory oscil- 
loscope needs to be versatile and has therefore 
rather a lot of controls and tends to be physically 
large. 

As we shall see later, wide bandwidth deflection 
systems require a large number of valves passing 

n 

AAAAAAAA 

Display 

Display 

fairly high currents. This, together with the 
number of valves in the timebase (usually two are 
provided) and the supply regulator needed to main- 
tain calibration, means that the valve count is some- 
times over a hundred and a power consumption of 
almost 1kW is not uncommon. These big scopes are 
usually trolley mounted with a fan to keep the 
operating temperature at a reasonable level. 

TEKTRONIX TRENDS 

Pioneers in this field of scopes were undoubtedly 
the American firm Tektronix and many other manu- 
facturers have done a lot of copying from the Tek- 
tronix design. The Tektronix format of tube in the 
top left corner, Y amplifier below, and timebase 
down the right-hand side is now familiar to users 
of laboratory scopes. 

With the advent of Tektronix styling came another 
innovation, perhaps conceived initially by the same 
company and now copied by many, that of plug-in 
Y amplifiers, followed by plug-in almost everything! 
This means that a wideband (33MHz for Tektronix) 
main frame can be used for a number of special 
purposes just by changing plug-in units. 

The main frame houses the CRT, power supplies, 
Y drive amplifier, X amplifier and the timebase if 
this is not plug-in. A range of Y plug -ins would then 
be used with the scope, providing double beam 
operation, differential inputs, very high sensitivity 
or a special function such as a spectrum analyser or 
four channel display. If plug-in timebases are pro- 
vided these could be normal timebase, delay plus 
normal, very slow, or a straightforward amplifier 
plug-in for XY display. 

Whilst appreciating that these plug -ins can cost 
a great deal of money it is fairly obvious that a 
selection of plug -ins is cheaper than a selection of 
scopes! The user is also able to keep in touch with 
current technology by the purchase of recent plug - 
ins offering such facilities as sampled inputs giving 
very high apparent bandwidths, although not in 
real time. One other advantage of plug -ins is that 
the Y amplifier controls probably get the hardest 
use on a scope and it is an easy matter to remove 
the plug-in for maintenance without having to dis- 
embody the whole scope. 
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WATFORD ELECTRONICS 
35 CARDIFF ROAD, WATFORD, HERTS, ENGLAND 

MAIL ORDER. CALLERS SATURDAYS 
C.W.O. Please. P. & P. add 10p to orders under Al. Prices exclusive of VAT 

PLEASE ADD 10% TO FINAL TOTAL 
Send 10p Postage for our comprehensive catallogue. 

TRANSISTORS DIODES 
AC125 12p AF126 19p i BF195 15p OC81 13p 0A85 7p 
AC128 12p AF127 20p BFY50 22p TIS43 30p 0A90 Sp 
AC127 12p BC107 10p BFY51 22p 2N1306 23p 0A91 Sp 
AC128 12p BC108 10p MJE370 S7p 2N1307 23p 0A200 ep 
AC176 Up BC109 11p MJE520 529 2N2926 Op 0A202 ep 
AC187 12p BC147 12p OC26 49p 2N3014 10p 1N914 5p 
AC188 12p BC148 120 0C28 40p 2N3053 20p 1N4001/2 69 
AD161 
A0162 
AF114 
AF115 
AF118 
AF117 

30p 
30p 
12p 
12p 
12p 
12p 

BC149 
BC177 
BC178 
BC179 
BD131 

12p 
14p 
14p 
11p 
49p 

0C35 
0C42 
OC44 
0C45 
OCR) 

40p 1 e 
10p 
tOp 
10p 

2N3054 
2N3055 
2N3704 
2N3705 
2N3706 

Up 
55p 
12p 
11p 
11p 

1N4003/4 
1N4005 
1N4006'7 
1N4148 
BYZ11 

7p 
7p 
OP 
Sp 

18p 
AF118 IOp 00132 49p OC71 10p 2N3707 11p 

¡ WO1 30p 
AF124 22p 13F194 15p 0072 10p 2N3819 25p WO6 34p 

THYRISTORS 
CRS 1/05 50V lA 209 
CRS1/60 600V 1A 38P 
CRS 3/60 600V 3A 4$p 
C1078 200V 4A 52p 

VEROBOA ROS 

PITCH 09 0.15 0.15 
plain 

2} x 3}" 22p 16p 12p 
2 x 5" 24p 24p 12p 

x31 Up 24p - 
3}x5" 28p 27p 21p 
23-117" 80p 60p 45p 
32x17" 105p84p 630 
5x17" 111p- 89P 
Pkt. of 50 pins 200 
Spot face cutter 42p 
Pin Insertion toot 52p 

SWITCHES 
Toggle SPST 18p 

DPDT 22p 
Slide 1 amp DP 10P 

P 

Wafer 1/12.2/6, 3/4. 4/3240 

JACK PLUGS (CHROME) 
Standard Screened 12p 
Stereo Screened 30p 
2.5mm Screened tip 
3.5mm Screened 10p 

ZENER DIODES 
BZY88 Series 400mW 
3.3V -33V 
Price 10p each 

SOCKETS 
Standard 
Stereo 
2.5min 
3.5mm 

i DIN PLUGS, SOCKETS AND COUPLERS 
I Pine: 2, 3, 4, 5 (180", 240"), 6, 7 
PLUGS: 12p. SOCKETS: Op. COUPLERS: lap 

PHONO PLUGS, SOCKETS AND COUPLERS 
Assorted Coloured Plugs: 5p, COUPLERS: ßp 
SOCKETS single: Sp, Double: 7p, Triple: 10p 

12p 
1Sp 
7p 
7p 

POLYESTER CAPACITORS. Axial lead type. 
400V: 0.001µF, 00015µF, 0.0022µF, 0.0033µF, 0.0047µF, 0.0008µF, 2}p; 0.01µF, 001:µF, 
0022µF, 3p; 0.047µ F.0.008µF, 0.1µF, 0.15µF. 4p; 0ß2{1F, 7p; 0.33µµF. 10p; 0.47µF, 13p 
160V: 0.1µF, 015µF, 4p: 0.221eF, Sp: 033µF, Bp; 0.47µF, 7p; 0.08µF, tep;1µF, 13p. 
Radial lead P.C. type: 
250V: 0.01µF, 0015µF, 0.022µF, 3p; 0.033µF, 0047µF, 00658µF. 3}p; 0.111F, 4p; 0.15í1F, 
4p: 0ß2µF, 033µF. Sp; 0.47µF. 7p; 0.68µF, 10p; 1-8µF, 11P. 

ELECTROLYTIC CAPACITORS. Miniature axial lead type. 
63V: 1µF,1.5µF, 22µF, 3.3µF,4µF, 4.7µF,8SµF, 10µF, 15µF, 22µF, 471.F, 68µF. ep each. 
40V: 100µF, bp; 150µF 25V. tip; 25V: 220t1F. 11p; 470/íF, 13p; 1.000µF, 2Sp. 
16V: 1000µF, 1500µF 100 

CERAMIC CAPACITORS: 
50V d.c. Plaiuette body 25mm leads 
Range: 22pF-10,000pF. Price 2p each. 
0015µF, 0022µF, 0.033µF. 0.047µF 

MYLAR FILM CAPACITORS 
100V: 0.00µF, 0.002µF, 0005µF, 0.01µF, 
0.02µF, 0.04µF, 0.05µF 3p. 
100V: 01µF, 0.2µF, 50V: 047µF Op. 

POTENTIOMETERS: Carbon 
Track 0.25W. log and linear values. 
ík01 -2M(1 Single gang 120 
5K(2-2MR eigang w/switeh 210 
2k01 -2M0 Dual gang 37p 

SLIDER POTENTIOMETERS 
0.25W log and linear valuea 
10M1 -100M1 Single gang 
1060-10060) Dual gang 

400 
55p 

PRESET POTENTIOMETERS 
0.25W 11e(1-1MO Hor. and Vert. 0p 
0.1 W 10001-220kO Vert. only 30 

KNOBS 
To flt}- shaft unless specified. 
Black Pointer type 
Slim Slivered 
Black'!" with chrome rim 
Slider Pot knob (Black) 
Slider Pot knob (Silvered) 

RESISTORS LINEAR IC's 

6p 
10p 
15p 
10p 
10p 

Tol Range Values 1-9 
W 5% 2ßR -10M E12 1p 

;W 5% 2ß0-10M E12 tp 
1W 5% 2ßR -10M E12 2p 
4W 10% 1-10 ohm E12 Op 

- 
_ 

10-99 
9.8p o lip 
I Sp - 

LM300 
LM304 
709C 
709C 
709C 
741C 

1099 
TO99 
1099 
Spin DIL 

14pin OIL 
Spin OIL 

£1-70 
£1 70 

30p 
32p 
32p 
36p 

ZN111 Radio IC £1-1S 741C 14pin OIL 36p 
TRAMP 5 Watt IC £1.35 723C 14pin DIL 40p 

I TGS Gas Sensing Semiconductor 41.85 TBA 800 5 Watt IC £1.35 

TTL 74 SERIES 
7400 lip 7107 300 7416 40p 7433 Up 17151 17p 
7401 17p 7408 209 7420 17p 7440 179 7460 17p 
7402 17p 7409 20p 7425 55p 7441 71p 7176 44p 
7403 17p 7410 1'7p 7426 50p 7442 710 7490 74p 
7404 17p 7411 280 7427 50p 7447 Mp 7496 90p 
7405 17p 7412 3pp 7430 lip 7448 £1.18 174141 98p 
7406 39p 7413 32p 7432 50p 7450 17p 174180 £2 00 

BARGAIN OFFER OF THE MONTH 
ELECTROLYTIC CAPACITORS 
Axial Lead: 4µF/10V 33µF/16V, 40µF/16V, 80µF/6.4V. 100µF116V. 125µí/16V 
4p each. 250µF/15V, 640µF/1OV, 1000µF/10V 8p each. 

ELECTRONIC MAINS TIMER 
A reliable unit 
ideal for timing 
Bathroom/Toilet : q, 
Ventilators ;1í1i, -fir:, 

,.. 
Stairway/ 
Cloakroom 
Lighting etc. 
Gives up to 30 
mine delay before 
switching off. 
Delay: 1-30 mine 
adivatable. 
Alan Load: 400VA or 1000 watt, reeletive. 
Ivory Case: 3Y x 31" x 2". Fitting 
instructions included. 
Trade Price: 6580. Poet 20p. 

DIMMER SWITCH 
Type Cl. 
300 Watt 
Light 
Dimmer for 
200/260 Volt 
A/C 
operation. 
Ivory Caae: 
31" x 3ß2x 
It". 
Fitting 
Instruction 
Included. 
Price: 2280. Poet 2Op. 10 for 62.16 each. 
25-00 per pair. Poet 260. Pont 90p. 

POWER UNIT Type P1076 

Output switched 3, 4.6. 6, 7.5 9 and 12 Volta 
at 600mA D.C. Operates from 240 V. mains. 
suitable for Radice, Tape Recordere, Record 
Players, etc. 81x, 7.5 x 6.0 x 14.0 cm Price 
88.95. Poet 26p. 

TRANSFORMERS 
SAFETY ISOLATING 
Prim. 120/240V. Sec. 120/240V. Centre Tap 
with wean 
VA Ref. Price P & P 
(watts) No. c 8 

80 149 2.89 0.38 
100 160 9.15 0.62 
200 151 5.30 0.62 
250 162 7.05 0.66 
350 163 9.40 0.80 
600 104 13.55 1.00 

1000 156 24.07 1.20 
2000 168 41.25 
9000 159 84 54 

LOW VOLTAGE 
Prim:- 200-240V. Bee:- 12 & 24V. 
Amps Type Price P A P 
12V 24V No. E 8 
0.5 0.25 111 100 0.22 

1 0.6 213 1.23 0.22 
2 71 1.60 0.22 
4 18 2.25 0.38 
6 70 2.70 0.42 
8 108 3.00 0.62 

10 72 3.55 0.52 
12 118 4.50 0.52 
18 17 5.50 0.62 
20 1 115 8.95 0.69 
30 1 187 12 90 0.97 
40 2 232 18 30 1.00 
60 3 226 23 70 1.10 

30 Volts 
Prim:- 200-240V. Sec: 12, 15, 20, 24, 30V. 
Amp, Type Price P & P 
0.5 112 1.20 0.22 

1 79 1.84 0.38 
2 9 2.45 0.98 
3 20 9.00 0.42 
4 21 3.55 0.62 
5 51 4.40 0.62 
6 117 6.25 0.62 
8 88 8.80 0.87 

10 89 8.38 0.67 

SO Volts 
Prim:- 200-240V. 
See: -19, 25.88, 40, 00V. 
Amp. Type Price 
0.6 102 1.60 

1 103 8.85 
2 104 8.25 
3 

4 
6 

8 

30 

105 
100 
107 
118 
119 

4.40 
5.48 
8.65 

11.27 
14.15 

PAP 
0.30 
0.98 
0.42 
0.62 
0.52 
0.67 
0.97 
0.97 

60 Volts 
Prim:- 200-240V. 
Sec:- 24, 80, 40, 48, 00V. 
Amps Type Price 
0.5 124 1.80 
1 126 2.26 
2 127 6.55 
3 126 6.40 
4 123 0.96 
6 40 8.48 
6 120 8.20 
8 121 11.60 

10 122 16.25 
12 189 10.48 

PAP 
0.38 
0.38 
0.42 
0.52 
0.87 
0.87 
0.82 
1.00 
1.00 
1.10 

MINIATURE AND EQUIPMENT 
Prim 240V with screen 

Volta 
Bec.1 Bec.2 
3-0-3 
0-8 0-6 
0-8 0-8 
9-0-9 
0-9 0-9 
0-8-9 0-8-9 
0-8-9 0-8-9 
16-0-16 - 
0-16 0-16 
20-0-20 
0-20 0-20 
0-16-20 0-15-20 
0-20 0-20 
20-12-0-12-20 
0-15-20 0-15-20 
0-15-27 0-15-27 
0-15-27 0-15-27 

Mllliamps 
Bec.l Bec.2 
200 

600 
1000 

33- 0 
500 

1000 

500 
1000 
100 
330 
500 

1000 
40 

200 200 
90 

160 15- 0 
600 500 
300 300 
700(D/C) 

1000 1000 
500 500 

1000 1000 

Type 
No. 
238 
234 
212 

19 
295 
207 
208 
240 
238 
241 
237 
205 
214 
221 
20e 
209 
204 

Price 
8 

1.18 
1.10 
1.28 
0.06 
1.28 
1.70 
2.80 
1.28 
1.28 
1.00 
1.28 
2.10 
1.80 
1.81 
8.10 
2.88 
2.40 

PAP 
8 

0.10 
0.10 
0.22 
0.10 
0.10 
0.22 
0.30 
0.10 
0.10 
0.10 
0.10 
e38 
0.22 
0.30 
0.38 
0.98 
0.38 

PLASTIC CASED SILICON BRIDGE RECTIFIERS 
One Amp Two Amp Four Amp 81x Amp 
50 Volt 259 60 Volt 359 100 Volt 56P 50 Volt 05g 

100 Volt 260 100 Volt 40p 200 Volt 599 100 Volt 705 
200 Volt 289 200 Volt 45p 400 Volt Opp 200 Volt 809 
800 Volt 80p 400 Volt 600 800 Volt 76p 400 Volt 90p 

PLEASE ADD 10% FOR V.A.T. 

l 

ADD 10p P & P PER ORDER 

BYRE HOUSE - No. 2 UNIT 
A.S.P. LTD. CANTE BURY KENTu CTI.3RW Canterbury (0227) 52436 
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TO SPARK YOU 
IMAGINATION! 

90 

y v 

a , . 
247e 

Aimmith 

1 

Kit comprises 
EVERYTHING: 
Case, cables, 
coil connectors, 
Silicon grease, 
8 -page 
instruction 
leaflet. 

!iFFI!ilhÍ 
Electronic Ignition Kit 

only £9.35 
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. 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 Igpition. Price: f9.35 inc. 

V.A T. and postage. 112 volt only. State Pos. or Neg. earth). Ready built unit also 

available £11.55 inc. V.A.T. and postage. 

READY BUILT UNIT GUARANTEED 5 YEARS rf__ MIS ___ IBM , 
ORDER NOW To: ELECTRONICS DESIGN ASSOCIATES, 

82 Bath Street, Walsall WS1 30E. Phone: 33652 

Please send me one SPAR KRITE Kit complete. I enclose 
P.O./Cheque for £9.35. Or for ready built unit E1155. 

1 

1 

NAME 

ADDRESS 

(Live near Walsall? Call in for an actual 
demo. It real/y is convincing). f 
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ELECTRONIC & AUDIO BARGAINS 
HILLS HEADPHONE 
JUNCTION BOX 
MODEL JB3 
For connecting head- 
phones to amplifiers. 
OUR PRICE £1.37 

CAR STEREO 
SPEAKERS 
MODEL CRB200 
Designed for door and 
shelf mounting. 5 watts. 
OUR PRICE £3.85 
P/P 27p 

VVNIAR SPEAKER CLOTH 
Black or Black and Silver. 
Sizes : 181n. x 251n. Nip 

361n. x 251n. E1 10 
361n. x 501n. £220 

Send 7p stamp for our samples of 
Vyntar and Audio Components 
Catalogue. 

SOLDERING IRONS 
CCN240 15 Watt 
X25 25 Watts 
Replacement Elements 
Replacement Blts 
ST3 Stand 

£1.99 
£1.85 
£110 

3$p 
Sop 

SWITCHES 
Small Slide Switch 
Large Slide Switch 
SPST Toggle Switch 
DPDT Toggle Switch 
Small (Biased) Push to Test 

Switch 

10p 
10p 
16p 
200 

10p 

VEROBOARD 
0.1 

2.51n. x 3 75in. 10p 
2.51n. a 51n. 23p 
3-751n. x 3'751n. 24p 
3.75in. x 51n. 26p 
Spot Face Cutter 39p 
Pin Insertion Tool 50p 

0.15 
16p 
22p 
22p 
26p 
39p 
50p 

Plain 
0-15 
10p 
11p 

17p 

HILLS DYNAMIC HEADPHONES 
MODEL H707VS DE LUXE 
Extremely high quality 
with padded Headband 
& Earcups L Slider 
Volume Controls. 
OUR PRICE £6.30 
P/P 27p 
"HOMMER"INTERCOM 
2 Station Inc. Volume 
Control On -OR Switch. 
Batteries L 6611 of 
Cable. 
OUR PRICE £3.50 
CARTRIDGES 
Acos 
GP91-3SC Mono Crystal 

Compatible 85p 
GP93-1 Stereo Crystal £1.15 
GP96-1 Stereo Ceramic £1.65 
Sonotone 9TAHC Diem. £1.80 
SPEAKERS 
6 x 4 Std. Magnet 80 £1.10 
7 x 4 Std. Magnet 30 4110 
8 a 5 Std. Magnet an & 30 £1.21 
ALUMINIUM BOXES 
HBI 58" a 21" x 1}}" 
HB2 4" x 4" x 1 }" 
HB3 4" x 21" x t}" 
HB4 51" x 4" x t" 
HBO 4" x 2r x 
HB6 3" = 2 x 1" 
HB7 7" 5" x 2r 
HBO 8" x6" x3 
HB9 6" x 4" x 2" 

42p 
41p 
41p 
47p 
419 
34p 
66p 
91p 
54p 

CASSETTE '1 APE RECORDER 
DYNAMIC MICROPHONE with 
Remote Control On -Off Switch. 
OUR PRICE £1.40 
TELEPHONE PICKUP COIL tor 
Amplifiers or Tape Recorders. 
OUR PRICE 35p 
VISIT OUR TRADE COUNTER 

ALL CALLERS WELCOME . 

MON. -SAT. 9 a.m. till 5.30 p.m. 

HILLS COMPONENTS LTD. 
DEPT. (PW3) UNIT NO. 6, 
MELINITE INDUSTRIAL ESTATE, 
BRIXTON ROAD, WATFORD, HERTS. W02 5SL. Tel. Watford 27711 

ALL PRICES INCLUDE V.A.T. 
Please add 10., for P P. 
Min. Order E1 00 

L 

KEEP WARM ATA 
COOL PRICE. 

Slash central heating costs with 
AMKIT. 

If you can put in electric wiring, you can install 
Amkit. The unique nylon pipe hot water central 
heating system, that you install yourself in hours. 

Look at these advantages.' 
No soldering 
No 'T' junctions 
No special equipment 
No leaks, no lagging, no corrosion 
No structural upheaval 
Just reliable, effective central 'heating (Guaran- 

teed 25 years) at a saving of between £150 & £250. 
This famous system has been successfully market- 
ed since 1968. 

Clip the coupon, and we'll tell you more. 

To Autocon Manufacturing Co. 
Spring House, 10, Spring Place, London, NW5, 3BH 
Please send your brochure telling me all about Amkit. 

Name 
Address 

(AMC PJ.. 

or see for yourself at: THE AMKIT D.I.Y. CENTRE, 
15, Procter St., London, W.C.1. (opp Holborn Undgnd), 

Open Mon -Fri 9.30 am -5-30 pm. Sat 9 am -1 p.m. 

J 
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SAMPLING TECHNIQUES 

The group of scopes classed as "special purpose" 
can be extended to virtually any scope not corres- 
ponding to the norm, and, in a way, most scopes 
have a little something special since they have to 
appeal to buyers, just like motor cars. 

Perhaps the most important special purpose scope, 
to be found in few amateur labs, is the sampling 
oscilloscope. 

OSC,LOSCOPE ran WkìO 

A close-up of the front panel of one of the author's scopes. This EMI 
WM16 has plug-in facilities, dual timebases and a bandwidth of better 
than 40MHz. 

Considered on a real time basis the sampling 
scope has a bandwidth of a few tens of MHz. How- 
ever, a special input circuit, usually contained in the 
probe, samples the instantaneous level of the signal 
at a rapid rate and the probe output when fed 
through the Y amplifier produces a display that 
builds up in a very short space of time to a con- 
tinuous display. 

Various manufacturers use different sampling 
techniques but the results obtainable represent 
bandwidths well into the hundreds of MHz and 
beyond. 

A useful result of the development of sampling 
techniques has been the production of a circuit 
which when connected to an oscilloscope deflection 
amplifier's outputs, enables the trace on the screen, 
perhaps a SMHz pulse, to be drawn by a mechanical 
plotter which takes about lOsecs to complete one 
accurate scan. The technique used is similar to 
sampling oscilloscopes, the input to the XY plotter 
being sampled over say 10 seconds. The resulting 
XY plot is a faithful reproduction, within the plotter 
resolution, of the trace that was on the scope face, 
although not in real time as it takes 10 seconds to 
draw a signal of, say, 100ns width. 

Other special oscilloscopes are designed to do 
specific jobs and there are such things as spectrum 
analyser scopes produced. In this scope the Y chan- 
nel is narrow band, the precise band being deter- 
mined by the X deflection voltage. Thus as the 
timebase sweeps, usually fairly slowly, the Y ampli- 
fier sweeps a certain range of frequencies, the Y 
deflection being proportional to the signal at that 
frequency. The X axis can be calibrated in fre- 
quency and such a scope can be used for investigat- 
ing modulation sidebands etc. 

Storage scopes also fall into the category of 
"special purpose" if only by virtue of the very high 
price. We shall consider storage tubes in the next 
section dealing with displays, but suffice it to say 
here that a special tube is employed which enables 
a trace to be retained after the scan is completed. 
These scopes are very useful for low speed servo 
work and in conjunction with spectrum analyser 
facilities, as mentioned above, flicker can be com- 
pletely eliminated. 

To be continued 

EQUIPMENT WANTED 
.. Wanted urgently two octal plug and sockets, cash refund available.-Colin 

Machin, Pontsion, Aberedu, Bulith Wells, Breconshire. 
...Trio 9R59DS must be In good condition with handbook and working.-C. H. 

Brain, 7 Elverlands Close, Ferrinq, Sussex BN12 5PL. 
...Urgently required, Mazda valve, type AC/VP1; also any Info. on massive, old-{ 

Murphy set type A240. Info, or price required for that ancient valve to:-N. Penny, 
"Nanook", The Creek. Sunbury -on -Thames, Middx. 

...Tape head cover for Grundig Portable Battery TKE Tape Recorder and circuit 
diagram.-Lai Sal Kiew, 65A Union flats, Jalan Sentul, Kuala Lumpur, Malaysia. 

... Codar PR40 Pre-Selectorin good condition wanted.-P. Dimpleton, 37 Mount - 
view Avenue, Dunstable, Beds. 

INFORMATION WANTED 
.Technical details of, or the actual coil for the Mini Four, appearing in the March 

and April issues of P.W. for 1952. I have all the components except the coil type CT9 
which was originally made by Stern Radio.-J. Cull. Sunnyside, 10 Ashdene Read. 
Southampton, Hants. 

Info wanted on Rx type 103A, RF unit 24 and circuit diagram of Rx type BC -453-B 
a U.S. Army lob.-M. Bracewell, 28 Selwyn Crescent, Hatfield, Herts. 

...borrow or buy circuit diagram for an Armstrong receiver Type A5105.-John 
King, 4 Eastbourne Road, Polegate, Sussex. 

.. Detailed Instructions required for fitting new belt to Aka' 4000D tape deck.-T. 
Fieldhouse, 100 Wortley Heights, Leeds LS12 1JF. 

...Any Info on BUSH EBS 4 RADIO all replies answered.-K. Eskrlett, 63 Paley 
Road, Bradford, Yorks. B04 7EL. 

...For, AP81335 Freq. Swept Generator, CT202. Handbook BR1771(14) or circuit 
diagram. Buy loan of copy, any Info welcome.-T. E. Wicks, 12 Kensington Ave, 
Watford, Herts. WDI 7RY. 

ang pen on the U.S.N. transceiver Type CRi-4344-a unit of Model TBY-8 made 
by Colonial Radio Corporation, Buffalo, N.Y. Even band -coverage gen would help.- 
H. W. Boyett, G8GZG, 68 Freshbrook Road, Lancing, Sussex BN158DA. 

...can you please supoly me with data end servicing Instructions also circuit 
diagram for the Grundig TK120 Tape Recorder.-G. E. Slmkin, 20 Wensleydale Drive, 
Forest Hall, Newcastle upon Tyne, NE12 OJH. 

. Information required regarding the R107 will buy or borrow handbook or circuit 
also any details of possible conversions.-D. A. Douglas, 36 Alton Road, Leicester. 

Circuit and details of Windsor Model 30A Cathode Ray Oscillograph.-J. Hollis, 
15 Pickering Rise, Derby DE2 46S. 

...circuit diagram, manual, etc. wanted for Verltine Communication Receiver 150 
buy or loan.-D. Jones. 12 Welby Place, Sheffield, S8 9DA. 

...Instruction manual/handbook for RCA AR88D receiver.-P. Lawler, 34 Hanover 
Gardens, Hainault, Ilford, Essex 1G6 2RA. Tel: 01-500 5107. 

.. any information, including circuit diagram on the American AR88 recelver.-L. 
Rainey, Wood Barton, Woodleiph, Kingsbridge. Devon. 

...circuit diagram of "Beam Echo Ltd Avantic" Audio Amplifier Type PL6-21. Loan 
or purchase.-R. C. Warne, 16 Western Place, Penryn, Cornwall. 

...handbook or information on Advance signal generator B4B.-W. H. Rees, 
Brandon, Carlton Road, South Godstone, Surrey RH98LD. 

Service sheet wanted for Sobell receiver (model no.) type 615. Data on the 
following valves, 5Z4G, KT81, 607G a, BKBG.-G. A. Hunt, 38 Garrick Close, Ing/r 
Road Est., Hull, Yorkshire. 

... I would be grateful to anyone of your readers who can let me have the serial 
number of the FOUR VALVES contained in the "UNICA" UNR 30 Communications 
Receiver as I need to replace same, and the existing numbers on the valves are un- 
readable.-G. Longstaff, 8 Meadow Lane, Northalierton, Yorkshire DL6 IRE. 

.. circuit diagram, alignment instructions or handbook for Lafayette receiver HE30 
Will gladly refund onstage.-P. Harston, 8 Burlington St., Bath BAI 25A. 

...manual for CD711, for sale 13A' scope working.-T. Bailey. Chaucer Lodge, 
Maresfield Park, Uckfield, Sussex. 

...Wanted, manuel for R1155B. Sell or loan.-G. R. Christie, 9E Talisman Avenue, 
Westcliffe, Dumbartonshire, Scotland. 

...R.G.D. 1050C receiver, service manual or circuit. Buy or borrow.-Wilson, 39 
Corporation Road, Darlington, Co. Durham. 

1093 

www.americanradiohistory.com

www.americanradiohistory.com


TAKE 2 
DAVID ANDREWS 

No. 58 
GRIP TESTER 

A series of simple transistor projects, using not more than twenty components. 

THE objective when using this piece of equip - 
ment is to hold a probe (made of aluminium 
foil folded round a piece of wooden broom 

handle) in each hand and squeeze the probes as 
hard as possible. The tighter the grip the more the 
lamps will become illuminated. But more than this; 
the lamps come on in a set sequence. A weak grip 
will make only one lamp glow faintly but a very 
strong grip could make all three lamps glow brightly. 
An intermediate grip may only illuminate two lamps. 
The circuit shown in Fig. 1 is designed to operate 
three lamps this way but can be extended to operate 
as many as are required if the instructions are 
followed. 

Circuit 
Trl is an emitter follower 

and the potential at its 
emitter is set by the poten- 
tial divider effect of Rl, VR1 
and the body's resistance 
plus contact resistance be- 
tween the palms of the hands 
and the probes. The lower 
the skin and body resistance 
the higher will be the emitter 
potential. Skin contact re- 
sistance can, to some extent, 
be controlled by the pressure 
of grip on the probes and 
this affects the emitter 
potential. 

This potential is used to 
provide base current into 
each of the following 
grounded emitter lamp 
drivers but the silicon diodes 
in series with each of the 
bases ensures that in the 
case of Tr2 the output from 
Trl must be higher than 
1.2V while for Tr3 it must 
be 1.8V and for Tr4 should 
exceed 2.4V. Thus, when the 
grip is weak the potential 
from Trl might only be 1.6V 
and in this case LP1 will be 
the only lamp illuminated 
but if it is 2.2V Tr3 will be 
starting to conduct and LP2 
will start to glow while LP1 
glows even more brightly. 
The diodes are there simply 
to provide potential incre- 
ments for consecutive stages 
and the technique of adding 
one extra to each stage could 
be continued until some point 

css i 

is reached when it might be more economic to use 
a zener diode. For more than four indicating stages 
R2 ought to be reduced to 220 ohm. The sensitivity 
of the unit is controlled by VR1. Reducing its value 
lowers the sensitivity and requires a stronger grip 
to get the lamps to light up. 

* components list 

R1 1kí2 1W R2 47052 1W R3-5 1kí2 1W 
VR1 200k52 linear potentiometer 

D1-6 1N4148 Tr1-4 BC108 LP1-3 6V 40mA 
Battery 9V Probes Veroboard 

D1-6 1N4148 LP1-3 6V 40mA 

Fig. 1, above, is the circuit for a four stage tester and a suggested layout on plain veroboard is shown 
in Fig. 2, below. 

To 
hand 
grips 

To VR1 

i 

o 

c 

b 

e 

o 

o ® 

10 o 

o o 

o 

ToLP1 To LP2 

I-0. I o o o o 

Direction of strips 

® Indicates breaks in conductors 

To LP3 
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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 0 63 F.F80 0-46 
DY61 0-86 EPOS 1-08 
DY86/7 0-48 EF86 0.48 
DY802 046 EF86 0-90 
EABC80 1-00 EF89 
EB91 0 88 EF91 1.30 
EBC81 0-06 EF92 1-40 
EBF80 0-00 EF96 1-86 
EBF83 0-62 EF183 Od0 
EBF89 0-68 EF184 0.60 
EC86 0-76 EH90 0-64 
2088 0-77 EL34 0.95 
E0081 0.46 EL36 1.06 
ECC82 0-43 EL8I 0 90 
E0088 0-46 EL84 0P47 
ECC84 0-55 EL86 0-55 
ECC86 0-68 EL86 0-95 
E0088 0-76 EL96 0-70 
ECC189 0-71 EL91 1-31 
ECF80 0.56 ELL80 1.80 
ECF82 0.78 21484 1-18 
20E86 0-71 EM87 1-18 
EC1481 100 EY61 088 
ECH83 1-00 EY86/87 048 
ECH84 0-78 EY88 0-64 
ECL80 0-58 E280 0-61 
ECL82 0-111 EZ81 040 
ECL83 0d8 OY601 0 90 
ECL86 0 63 0284 0 78 

EXPRESS 
POSTAGE 
bp for 1 Valve. 
Each additional Valve 
add 2p. 

P088 0-75 PL84 0 66 30015/ 
PC88 0-75 P7.604 0 88 PCF800 1-05 
PC97 0-46 P1.608 1 05 30017 1-00 
PC900 0-66 PL609 1 66 30018/ 
P0084 0.68 PL802 0 96 PCF805 0-90 
PCC88 0 80 PY33 0 68 30F5/PF818 
PC089 0-86 PY81/800 0 60 140 
PCC189 0.66 PV82 0 66 30FLI/ 
PCF80 0 51 PY88 0-60 PCE800 0-75 
PCF82 1 80 PY600A 1 06 30FL2 0 76 
PCP86 0 65 PY800 0 60 30FLI2 1 06 
ECF200 0 85 PY801 0-60 30FL14 0-86 
PCF201 0 87 U26 1 00 30L1/PLC84 
PCF801 0 65 U191 1-00 0.62 
PCF802 0 71 U193 0 50 30L15/PCC806 PCF806 0 06 UABC80 0 90 1-05 PCH200 0-88 UBC8I 0 70 

80L37 090 PCL82 0 54 UBF89 0.60 
PCL83 0 88 UCC86 0 60 30P4MR 140 
PCL84 0-69 001181 1-00 30P12/P0801 
PCL86 0 63 UCL82 0-70 1.06 
PCL86 0.68 UCL83 0 70 30P19/PC802 
PCL806/85 UF89 0.80 1.00 

0'68 1-7184 066 30PLI/PCL801 PD600 1-66 UY85 0-60 0 95 PFL200 0-80 6/30L2/ 80PLI9 P136 0 88. 200804 1.00 
PCLBOQ 1-20 PL8I 076 6F25/EF812 

PL81A 0d8 -06 3oPL1 
P1.82 0-50 3001/PCF810 PCL884/ 126 
PL83 0-96 0 51 SOPL16 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. 
AZ1 0.60 
AZ91 0-65 
CBL31 120 
CL33 110 
CY91 0-60 
DAF91 0-30 
DAF98 0-50 
DCC90 116 
DF91 0.80 
DF98 0-60 
DK91 0-45 
DK92 0.70 
DK96 0d0 
DL92 040 
DL94 0-48 
DL96 0.65 
DY86/7 0.86 
DY802 0-87 
EABC80 088 
EAF42 0-76 
EB91 088 
EBC33 1-00 
EBC41 0.75 
EBC81 0-88 
EBF80 040 
EBF83 0-40 
EBF89 0d9 
EBL91 1.50 
RCC81 0.40 
ECC82 0.88 
ECC83 0-88 
20084 0.80 
ECC86 0.40 
ECC88 0-40 
ECH36 1-86 
ECH42 1-00 
ECH81 0'50 
ECM 046 
ECL80 066 

ECL83 0-70 
ECL88 0-40 
ECLL800 820 
EF37A 120 
I:F39 120 

EF80 026 
EPOS 0-85 
0E88 0 80 
EPOS 028 
EF91 0.37 
EF92 0-50 
EF96 0.40 
EF98 0-75 
EF183 0-80 
EF184 0.36 
EL32 0-60 
EL33 1-75 
EL34 0.60 
EL36 060 
EL37 8.60 
EL41 0-90 
BIAS Od0 
EL84 028 
ELM 0.40 
ELL80 1-00 
EM80 046 
EM81 0d0 
EM84 0.35 
EM86 1-00 
EY61 0-40 
EY86 0-40 
2240 0-76 
EZ4I 0-76 
EZ80 Od8 
EZ8I 0d9 
oY601 080 
0Z30 046 
0232 0-50 
üZ34 0-65 
0Z47 1-85 
HN309 1-60 
KT81 1-76 
KT86 860 
KT81 (7C6) 

1-80 
KT8I 1-76 
KT88 8-00 
KTW61 1-00 
MU14 1-00 
]74 295 

PDS00 
PEN46 
PL38 
PI211 
PL82 
PL83 
PL84 
P1.600 
PL604 
PL608 
PL609 
PL802 
PX4 
PX2b 
PY33 
PY81 
PY82 0-36 
PY83 0-38 
PY88 0-40 
PY500 1-00 
PY81 ,800 060 
PY401 0 50 

PC86 0-80 
PC88 0-60 
P(:97 0.50 
PC900 0.48 
P084 0-40 
PCC88 0.65 
PCC89 0.60 
PCC189 0.60 
PCF80 0.80 
PCF82 0.35 
PCF88 0.60 
PCF801 0.60 
PCF802 0-60 
PCF805 0-90 
PCF806 0.76 
P05808 0-90 
PCL82 0-36 
PCL83 0-68 
PCL84 0.46 
PCL86 0-60 
PCL88 0.46 
PCL806/85 

050 
1-80 
0-76 
0-56 
060 
0-46 
046 
0.40 
0.76 
0.76 
0.90 
1.55 
0.96 
3.50 
350 
068 

ßP41 8 00 
BP61 0 76 
T41 1 00 
U14 100 
U26 0 86 
U26 0 86 
UI91 0 76 
UABC80 040 
UAF42 0 76 
UBC4l 0.76 
UBC8I 0.46 
UBF80 040 
UBF89 0 40 
UCC86 046 
UCH42 0 76 
UCH81 0.40 
001.82 0.85 
UCL83 0.70 
UF41 0 75 
UF89 0 40 
UL41 0 86 
ÚL84 0 48 
0241 0.48 
17285 040 
VR105.3O 0.40 
VR150.3O 0.40 
0A2 0 40 
OBI 0 40 
1115 0.46 
186 0 80 
1T4 080 
884 0 40 
3V4 0.70 
6R40Y 0.80 
6040 040 
6V4(I 0.60 
6Y30T 0.46 
6Z40 0.46 
6/30L2 0.90 
OAKS 0 40 
6AM6 090 
6AQ6 0 45 
6A870 086 
6AT8 0 45 
6A UB 0.80 
6ßA6 028 
BBEB 085 
ß8H6 0.76 
8836 065 
6BQ7A 0 55 
6BR7 100 
61387 1-35 
6ßW6 0 9 
6BW7 0.90 
OC4 036 
60060 1.30 
6CH6 1.40 
60W4 1-00 
61,23 1.06 
6E25 1.00 
65'28 0.70 
6J5M 065 
rJ.'.4: 

6J6 0.80 
617M 0.45 
6170 0.40 
6K66T 0.76 
8K7M 0.45 
6K70 0.30 
6K8M 070 
6K80 046 
ßK26 076 
6280 0.55 
6Q7M 0.60 
ßQ70 0.60 
68L70T 0.48 
68N70T 0.48 
68Q7OT 0.60 
6060 0.76 
ßV80 0.40 
6V60T 046 
6X4 040 
6E50 0.40 
6X6(1T 045 
7B6 0.76 
787 0.70 
705 1-80 
706 0-76 
7H7 0.70 
7R7 0.76 
787 225 
7Y4 0.76 
12AT6 040 
12AT7 0.40 
12AU8 0.45 
12AÚ7 0.33 
12AX7 0.33 
12BA6 0.46 
12E1E6 0.60 
9001 0.80 
30015 1.05 
30017 1.10 
30018 0.90 
30E5 1.10 
30FL1 0.80 
80FL2 0.76 
30FL14 0.90 
30L3ß 1.06 
3ßL17 0.96 
30P4MR 1.30 
SOP12 1.06 
30P19 1.00 
30PLI 0.96 
30PL13 1-20 
30PLI4 1315 
35W4 0.60 
35Z40T 0.70 
600060 1.80 
807 0.60 
813 ITT 618 
813 U88R 

26.76 
045 A 100 

TRANSISTORS -INTEGRATED CIRCUITS 

EXPRESS 
POSTAGE 

All transistors, I.C's offered 
are new and branded. 
Manufactured by Mul- 

Sp for Bret Traneintnr. 
O.r euh addltlrnal add lard, Texas, RCA, Fer- 
19- ranti, Motorola, ITT, 

AA1I9 
AA213 

0.7 
0.10 

BDI32 0 
BF11S 022 

Fairchild, Lucas, etc. 
50 Quantity discounts on 

AA215 
AC107 

0,10 
0.86 

135167 026 
BF173 028 application. Send SAE 

AC126 
AC127 

0 26 
0 26 

B1,179 0d8 
BF180 0d6 for full lists. 

AC128 0 80 BF18I 0-85 
AC176 Oß6 BF194 0.13 
AC187 020 BFI95 0.18 00111 1-00 2'l'XSN 0.16 282048 050 
AC188 020 BF197 0 16 0020 2.00 ZTX601 0.16 2542004 020 
ACY21 0-22 BF200 0 82 0023 126 ZTXb03 0.16 2N2904A 0-25 
ACY39 0 65 BF861 0 25 0025 0-40 ZTX531 0-25 2N1905 0.82 
AD140 0 60 BF898 0-25 0028 0-70 ZTX650 018 2N2905-4 025 
AD149 0-60 BFX29 028 0025 055 18914 006 2N2906 020 
ADI81 0 89 BFX88 022 0036 066 184001 06 2512926 040 
ADIOS 0-89 BFY50 020 0042 0-40 184002 0.7 2513053 020 
AFIlS 
AFI16 

025 
026 

13E251 020 
BFY52 020 

0C44 0-18 
0045 018 

1N40(13 08 
184004 0-3 

2N3055 060 
283525 0 80 

AF117 020 BFW10 0 61 OC71 016 184005 010 2513614 0.69 
AF186 040 BY1110 0-16 0072 026 184006 018 283615 065 
AF239 0.44 BYI26 0 14 0076 Od0 1514007 0.12 2513702 0.11 
A8Y27 0-80 BY127 0 16 0077 055 184009 006 2513703 012 
A8Y28 0-86 BZX61 aerlee 0081 0-28 184148 006 283704 0.14 
BAl02 025 020 00810 028 180_1 0.07 283705 0.12 
BA115 0-10 BZY88 eerien 0081Z 045 18'2033 0.20 283700 0.10 
BC107 0.18 010 0083 025 182051A 010 283707 013 
BCI08 0-12 CR81-O5 0 3 00140 0.66 182100A 080 2143708 0.07 
BC109 0 12 CR81.40 0 45 00170 026 183010 026 2N3709 0.10 
BCI13 016 011.133-06 040 00171 0-80 28696 0.16 2N3710 0.11 
BC117 021 CR83-40 0-66 00200 0-55 28697 0.15 2N371 I 0.11 
BC148 0 80 MJE340 060 00201 0-80 2N706 0.10 2513819 0.86 
BC147 0-12 MJE370 0-68 00202 0-90 2N706A 0.12 2N3820 0.60 
BC148 O40 111E520 0-65 00203 0.65 981131 0-26 2N8823 0.50 
BC1690 0-14 54J602966 1-10 OCP71 1-00 2N1132 0-25 2513903 0.16 
B0382 0-12 MJE3066 0-75 ORP12 0-65 281302 0.18 283904 0-20 
BC182L 0-12 MPF102 0 40 ORP60 0-45 281303 0 18 283905 026 
BC184L 0 1 MPF103 0d6 T1006 020 2571304 028 283906 0.16 
BCY32 120 MPF104 0 35 TIC44 0-29 281305 022 284008 0.15 
BCY83 038 MPF105 46 T1C226D 1-50 2N1306 028 2N4059 0.10 
BCY34 0 46 NKT404 0-60 TIL209 025 2511307 028 2514060 0.18 
BCY70 
BCY71 

0-16 
020 

OAS 0.60 
OA10 0 40 

TI043 026 
ZTX107 012 

25113014 088 
2511309 0.80 

2144061 018 
2514063 014 

BCY72 016 0A79 0 1 ZTX108 010 281613 080 3N141 001 
BCZII 0 66 OA81 0 10 ZTX300 0-14 2141814 0.45 40360 0.40 
BD121 1 00 0291 07 ZTX301 014 282147 0.76 40361 0.46 ßD124 0 80 0A200 0 08 ZTX30'2 020 2512160 100 40362 0.40 
BD131 0.45 0A202 010 ZTX304 024 2N2309A 0.16 40430 0.86 

8517400 0-20 8874.26 037 887473 0.44 ßN74107 051 06074167 1.09 
8147401 0.20 8517427 0.37 8517474 0.48 8874110 0-57 ßN74170 2.88 
8N7402 020 8E7428 0.43 ßN7470 0.69 8N74111 0.86 ßN74174 1.80 
8517403 020 8517430 0.20 8E7476 0.45 13N74118 1-00 8874176 129 
13517404 020 0607432 0.37 8517480 0.80 85174119 1.92 131474178 1.44 
8517406 0.20 8607433 048 0N7482 087 8874121 0.57 86074190 2'30 
8247406 0.40 8N7437 0.48 8517483 120 85174122 0.80 8874191 2-30 
887407 0.40 887438 0.43 887484 1.00 8N74123 1.44 8874192 2.30 
ßN7408 0-25 8N7440 0-20 8607486 0.50 10/74141 1-00 8874193 230 
ßN7409 0.33 ON7441AN BN 7490 076 8874145 1.44 8N74194 1.72 
ßN7410 020 0.85 8N7491 AN ßN74160 2-30 8874196 1 44 
8147411 023 8147442 085 1.10 13E74151 116 81174198 158 
ßN7412 028 8147460 020 8517492 0.76 8874154 2.80 8874197 1.58 
8517413 0.80 8N74ß1 0-20 887493 0.76 8E74165 1.16 8874198 3-18 887416 0.80 8E7453 020 ßN7494 0.86 8874156 1d5 8874199 2.88 
887417 
0N7420 
1687422 

0.30 
020 
028 

8177454 020 
8147460 0-20 
13N7470 0.88 

887495 085 
8517496 1-00 
087497 4.82 

DIL 14 pin ISp 
8517423 040 887472 038 8874100 216 SOCKETS 16 pin 17p 

VAT 
10% to be 
added to 

all orders 
including 
POSTAGE! 

THIS MONTH'S 

OSCILLOSCOPE 
TUBE TYPE 
VCR 139A 

Price £8'00 p & p 25p 

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 ir VALVE MAIL ORDER CO. 
1ßa Wellfield Rd., London, SW16 2ßS 
Tel: 01-677 2424 Telex: 946 708. 
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"SLO-SYN" 3 -LEAD 

SYNCHRONOUS STEPPING 

MOTOR 
Type SS15. These 
fine motors are 
easily reversed, 
starting and stop- 
ping in less than 5" 
without electrical 
or mechanical 
braking. Simple 
relay circuit can 

be applied to give DC.. to winding for a maximum 
holding torque of 3000z 'In with 35v at 0.35 amps 
through winding. For AC. (synchronous) operation at 
120r., 50Hz. Speed 80 rpm at 80Hz.. 72 rpm. STEPPING. 
Holding torque at 50 steps per second -100 oz/in. Can 
be wired to give 100 or 200 steps per revolution wltn 
accuracy of 01' per step non -cumulative. Torque 
characteristics rev be modified by simple R.C. 
circuits. Dimensions: dia. 4", body length 43", spindle 
length 24" a fit" dia. Weight a4 lbs. BRAND NEW in 
maker's packing. Offered at less then 4 maker's price. 

OUR PRICE ONLY £15 

MAINS SOLENOID by MAGNETIC 
DEVICES LTD. 
A beautifully constructed solenoid at half normal 
price. A 2 -sided bracket Is Incorporated for vertical 
or horizontal mounting. Size: 2" e 14" x 14", Pull is 
approximately 2lbs., plunger travel 14". Fixing eye 
takes up to 4" bolt, plunger non -captive. NEW in 
original maker's boxes. £1.20. P. 6 P. 20p. Large mum - 
her available, special price for quantity. 

SMITHS RINGER -TIMER 
Reliable 15 minute times, spring wound 
(concurrent with time setting) 15 x !min 
divisions, approximately 4" between 
divisions. Panel mounting with chrome 
bezel 34" dia. £1.40. 15p P. 6 P. 

KNOWLE (U.S.A.) MINIATURE 
MICROPHONE CAPSULES 
Impedance approx. 20011, output 60 or 80 DB at 1 Kc. 
As used In deaf aids, bugging devices, etc. Size (80 
DB) 7/32" a 5/32" x 4"; (80 DB) 4" x 5/32" x 4" Ex - 
equipment, all tested. £120 each. P. 6 P. FREE. 

MAINS 
SOLENOID 
This little unit gives 
vertical lift of approxi- 
mately 1" through 
hinged "elbow". 
Bracket incorporates 2 fixing screws. Length of oral, 
24". 240V AC. Pull at coil is approximately lib. £1 
FREE P. & P. Special quotes for quantities. 

SOLENOIDS 
by WESTOOL 
240AC type MM6. 
31b. pull, 21" x 1" x 

14". Travel 1". Np. 
each. P. 6 P. 10p. 
240AC type MM4. 21b. pull, 
14" x11" s 1". Travel i" 70P 
each. P. 6 P. 10p. Quantity 
discounts: 10-50 10 ó, 50 up- 
wards 25%w. 

OPEN FRAME 
shaded pole 
GEARED MOTORS 
(Dural gear case) 
240 AC., 28rpm. NEW 
HIGH TORQUE,aopros. 
overall size: 34" x 34" x 
24" + spindle2" die. as illustrated. £2 70. P. 6 P 3,0p 
Similar to above. 19rpm. £2.70. P. 6 P. 30p. 
110rpm with pressed steel gear case (similar to above 
but slightly smaller). £2.70. P. 6 P. 30f, 

NORPLEX 
The famous American fibre -glass copper -clad 
laminate. Finest quality with woven glass base of 
Epoxy -resin. Excellent Meth, and Elec. conductive 
properties. Heat resistant, Ideal for P.C.'s etc. THIS 
IS A SPECIAL PURCHASE AND ONLY AVAILABLE 
WHILE STOCKS LAST! Sizes: 12" x 12"; 24" x 12"; 
24" o 24"; FULL SHEET 43" x 37" (11 sq. ft.). Single - 
sided Copper with thickness o1 1/32", 3/84", 3/32". 
Also double -sided 1/32", 1/16", 3/32". £1 per sq. ft. 
Cut sizes (1-10 sq. ft.) 25p. P. 6 P. Full Sheet £8 each. 
Carr. £1 for 1st sheet plus 25p each additional sheet. 

SILVA NIA 
MAGNETIC SWITCH 
Now complete with reference marnef! 

A magnetically activated switch, vacuum 
sealed in a glass envelope. Silver contacts, 
normally closed. Rated 3amp at 120v. l4emp 
at 240v. Size: (approx.) lirz" long x 4" dia. 
Ideal for burglar alarms, security systems 
etc., and wherever non -mechanical switching 
is required. 10 for £2.10; P. & P. 1Sp. 50 for 
£8; 100 for £18.50. FREE P. 6 P. over 10. 

AMPEX 7.5v. D.C. MOTOR 
This is an ultra precision tape 
motor designed for use in the 
AMPEX model AG20 portable 
recorder. Torque 450GM/CM. 
Stall load at 500ma. Draws 
60ma on run. 600rpm F speed 
adjustment. Internal AF/RF 
suppression, 4" dia. x 1" 
spindle, motor 3" die. x 14". 
Original cost £1850. OUR 
PRICE £3.38. P. 6 P. 25p. 
Large quantities available 
(special quotations). Mu -metal 
enclosure available 75p each. 
FREE P. 6 P. 

ALL PRICES NOW INCLUDE 
V.A.T. UNLESS OTHERWISE 
STATED 
All items are NEW and UNUSED. Postal 
or carriage charges are for Gt. Britain only. 
We welcome orders from established 
companies, educational depts., etc. All 
orders under £2.50 C.W.O., please. 
Company orders under £2.50, surcharge 
60p unless C.W.O. 

ELECTRO - TECH 315317, EDG WARE ROAD, 
COMPONENTS LTD. LONDON, W2. 

Tel : 01-723 5667 01-402 5580 

THE RADIO SHOP 
16 Cherry Lane, Bristol BS1 3NG 
Tel.: Bristol 421196. STD Code 0272 

Your West C shop for electronic 
comp ta and solid state devices 

Mains operated relays. B11A base 
3 pole change -over 10A. 35p post paid. 
Bases lip. 
Multiturn Potentiometers 
Ex Equip. Relcon 1K ±1% 
Good condition 25" spindle 30p post 
paid. 
Mains Slow Motion Motors 
1 Rev. per 8 mina. 2" die 14" Deep 45p 
post paid. 
Hook up Wire 1/024 PVC Ins Asst 
colours 4 x 100yd Reels only £1.75 
post paid. 
AIRCRAFT BAND CONVERTER 
Circuit, instructions and components. 
All you need is a tobacco tin. 

Price £1'40, post paid. 
TRANSFORMER 
Mains input 240, oytput- O' 75V -5.5V - 
13V -1 amp. Size, height 3" x 3" x 21." 
shrouded + 2 fuse holders. 

95p, post paid. 
5 COMPUTER PANELS 
9' x 7" min 35 trans. 0C44 EC) ACY17 
2 Trim Pots min 70 condensers. 
Min 80 diodes Inc. OA81 -f- resistors. 
Most transistors have long leads. 

£1 25, post paid. 
1973 CATALOGUE 
Over 25 kits. Over 30 books. Plus 
components, Cases, etc. 

Only 10p, post paid. 
ALL PRICES INCLUDE V.A.T. 

TRANSFORMERS 
DOUGLAS GUARANTEED 

Prices Include P. & P. and 10" VAT 
18 or 24 Volta 

output V.., Amps. Rel. No. l'ri 
MT1111:8t .. .. £1.55 

21 lsomo,A _ MT213st .. .. £199 
MT711'T¢ .. .. £2'45 

'1 . 'Cp MTIKI'T .. .. £3.08 
11 . 23.\ . 2 MT7OAT .. .. £395 
2\ 24A MTIOKAT .. .. £4 49 
2V 2 5:1 2 MT 72AT . £5.28 

80 Volts. Oil tamest at Oda -15-20-30V. 
Omput Ref. No. Prier Output Ref. No. Pri, -. 

Amps. .4tuu. 
510m:1 MT1121'Tj£1.81 4.l MT21.4T £522 
I.4 MT79KfT: £261 5A MTSIAT £8.10 
2.4 MT 3.4T £3.77 NA MTKK.T £988 
:iA MT2OAT £481 101 MTK9AT £1197 

50 Wilts. All lapped at 0.19:25-33-40-501' 
501h,,.4 MTIO2ATj£238 3A MTIOSAT £884 
IA MTIO3AT#£850 4A MT100.4T £8.02 
IA MTIO4AT £4.74 5A MTI117AT£1151 

60 Volta. .411 tapped at 0 -24 -30 -40 -4K -60l'. 
500,,1.4 MTI24AT £280 2A MT127AT £b15 
IA lITI2eAT £3.70 3A MTIYSAT £7-50 

AUTO -WOWED RANGE 

Winding tapped at Ref. No. 
0-115.210-2411 51T1137 £1.48 

MTI4AT £2 95 
0-1111-j40-220-240 MT4AT £3.81 

MT85AT £4 31 
400V. Output at 50HZ. l' -le Ignition Systc,,, by ti. 31. Stanton, E../i.. 

Wireless World. 
Reference 1T3AT £4 28 

EQUIPMENT RANGE 
Kee. Output Ir.evu.I Ref. No. Fe:,, 
3 -o -3C 2110,,,4 5fT1:1Ki'K' £1 39 
9-0-9 IOO,uA MT131Bt £1 39 
12-11-I2 511m.1 MT239CKt £139 
20.0-211 30,uÁ MT241t'8t 21,39 
0-20 . 2 300mA . 2 MT214I'Te £2 13 
0-1o.9 x 2 500h,,.', - 2 MT207OTt £2 53 
0.15.20 , 2 500 mA o 2 MT2OSATt £889 
0.15-27 5/0rcA - MT103AT £8.76 
0.15-27 o 2 IA MT204AT £3.78 
20.12.0.12.20 700,,,A id.c.i MT221AT 81.98 
.4T Indicate. open universal fixing with lag.: CT i,. open 

' l'-ela,,,p fixing with tag.; CS is open l'-ela,,,p Oxing oilh 
P.C. .pill,: with Inlerwinding screen: t untapped 240 
primary: * tapped at 2111.2400.: other primaries tapped 
at 200.2.10.240V. 
Ol Elt 210 TYPES IN KTOI'K Omani h Agent. or Direct. 

flea -e .earl hm ii -t... 
DOUGLAS ELECTRONIC INDUSTRIES LTD.. 

Direct Sales Dept. P.W., Thames Street, LOUGH. Lincs. 
La117AD 

Power 

20V.A 
75V.4 
1511V. 
2110V A 

H.A.C. KITS 
SHORT-WAVEOl 

WORLD-WIDE RECEPTION 

Famous Per over 80 years lue dhort-Wave Equip- 
ment of quality, "H.A.C." were the Original 
supplier' of Short -Wave Receiver Kite for the 
amateur constructor. Over 10,000 satisfied 
customers-ineiuding Technical College, Hoe - 
Meals, Publio schools, R.A.F., Army, Hama, et,'. 

1974 "DX" RECEIVER 
Complete kit -Price 1180 (incl. p. 6 D. A V.A.T.). 
Customer writes: "Australia, India and America 
at loud volume."-" I have now heard over 300 
stations including many Amateurs. I have 
received 32 Q.8.L. verified reparla -from all 
ontlnente. An amazing one -volver." 
This kit contains all genuine short-wave com- 
ponent, drilled chaesle, valve, accessories and full 
inetructiom. Ready to assemble, and of course. 

ate all our Droducte-fully guaranteed. Full range 
of other 8.W. kite, including the famous model 
"K plus" (Illustrated above). All orders despatched 
by return. Bend now for free deacriptive catalogue. 
of kits 6 components. Teat Report available. 
EXCITING COMPETITION for Short -Wave 

l l.tenere. fiend stamped envelope for detail.. 

5'H.A.C.ee SHORT-WAVE PRODUCTS 
29 Old Bond Street. London W.I 
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SHORT WAVE DX 
by MALCOLM CONNAH 

THE receivers used by Broadcast Bands listeners 
vary enormously; they may be ex -government 
sets or brand-new commercial units; but all 

receivers have one thing in common: They will not 
give their best performance until they are used with 
a good aerial system. 

When we talk of an aerial system we include any 
devices, such as aerial tuning units, which are placed 
between the aerial and the receiver. 

In order to get optimum reception the aerial system 
must be resonant at the frequency of reception. 
Amateur Bands listeners, and operators, have an 
advantage here because their bands, with the excep- 
tion of 15 metres, are closely related. These bands 
are 10, 20, 40, 80 and 160 metres. If an aerial system 
is resonant on 80 metres it is a relatively simple 
matter to get it to resonate on 40, 20 and 10 metres. 

The Broadcast Bands, however, are completely 
unrelated being 11, 13, 16, 19, 25, 31, 41, 49, 60, 75, 
90 and 120 metres'. If one of these bands is of particu- 
lar interest a half -wave dipole may be erected for 
that band. The only practical solution for all band 
reception is to use some form of end -fed aerial. It 
should be noted that the term long-wire' is often 
used incorrectly, a misuse of which I have been 
guilty, as this is strictly an end -fed aerial which is 
long in relation to the wavelength being received. 

The length of aerial that can be erected depends on 
the amount of space available, but the usual compro- 
mise is between 50 and 100 feet long. Theory dictates 
that the aerial should be straight, but many people 
have had very good results with aerials that have 
been bent in order to fit them into the space available. 

The aerial should, preferably, be an outdoor one 
erected at a reasonable height and located as far 
away as possible from such obstructions as buildings 
and trees. A very simple aerial tuning unit (such as 
that described by David Gibson in the January 1974 
issue) should then be constructed in order to make 
the aerial system resonant on the desired bands. 

Readers' Logs 
David Kernick of Prescot, Lancashire used his 

Grundig TR600A portable with only just the built-in 
telescopic antenna to hear the following. 

6070 h. Solio, Bulgaria at 1930. 
7145 R. Kiev in English at 0030. 
7215 All India Radio in English at 2000. 
9550 R. Finland noted at 1805. 
9670 Adventist World Radio at 0930. 
9695 V. of Saudi Arabia, Arabic at 0405. 
9745 R. Baghdad, Iraq noted at 1945. 
9770 R. Australia, English at 1605. 
9833 R. Budapest, Hungary at 1615. 

11920 R. Algiers noted at 1900. 
11970 R. Tunis in Arabic at 0920. 
15140 R. Havana, Cuba in French at 1935. 
15165 R. Denmark in Danish at 1850. 
15240 R. Belgrade, Yugoslavia at 1530. 
15410 United Nations Radio at 1600. 
17755 HCJB, Quito, Ecuador at 1930. 
17780 RSA, South Africa noted at 1600. 
17845 WYFR noted in English at 1730. 
17865 WINB, Red Lion, music at 1930. 
21630 V. of Saudi Arabia, testing at 1110. 

Richard Staples has found an Eddystone 680X in the 
loft (excuse me whilst I return my ladder to garage) 
and the addition of a 100 foot end -fed aerial pro- 
duced: 
3999 R. Godthab, Greenland in Danish at 0840. 
4820 Voz Evangelica, Honduras at 1805. 
4940 R. Yaracuy, Venezuela, Spanish at 1740. 
5920 R. Kiev, news in English at 1800. 
9590 R. Australia noted in English. 
9610 R. Canada in English at 2115. 

11720 R. Nacional, Brazil, Portuguese at 0705. 
11935 R. Pakistan, news in English at 1715. 
15200 RSA, South Africa in English at 0840. 
21695 Greek Military Radio, Athens at 0905. 

Christopher Hodgson of Sunderland reports that 
Radio WYFR (Family Radio Inc.) broadcasts in 
English to Europe at 1810 GMT on 15130kHz. The 
station replied to his report in about two weeks and 
the address for reports is: WYFR, 290 Hegenberger 
Road, Oakland, California 94621, U.S.A. 

With his usual equipment; Codar Multiband 6, P.W. 
A.T.U. and 50 foot end -fed; Christopher also heard: 
7080 Voice of Vietnam, Hanoi at 1820. 
7210 Red Cross Broadcasting at 1700. 
9505 VOA, Tangier, in Rumanian at 1930. 
9525 All India Radio at 2010. 
9540 Radio Tashkent noted at 1210. 
9545 Radio Ghana, s/off at 2215. 

11805 WYFR-Family Radio at 2100. 
15130 WYFR-Family Radio at 1810. 
15175 RSA, South Africa, s/off at 1850. 
15185 R. Finland noted at 1830. 
15290 ORTF, Paris, s/off at 1115. 
15415 Radio Kuwait, s/on at 1730. 
15420 BBC, East Med. relay noted at 1600. 
17820 R. Canada, s/on in Polish at 1530. 
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VHF/FM 
J 

by SIMON DAVID 

HOGMANAY was celebrated in Scotland in a 
different way than usual. No doubt the timing 
was deliberate for Radio Clyde, Scotland's 

first commercial radio station, broadcast on 95.1MHz 
on December 31st. The station started at 10.30 p.m. 
with news and introductions to the staff. The 4kW 
transmitter is at Black Hill. 

The criticisms and doubts surrounding London 
Broadcasting, the London news stations, resulted in 
the resignations recently of the Managing Director 
and Chief Editor. Former Lord Mayor of London, 
Sir Charles Trinder, also walked out issuing an ad - 

mission that the finances had not lived up to ex- 
pectations. One thing evident is the difference be- 
tween some commercial and BBC local radio broad- 
casts from a technical standpoint and although both 
have severe financial restrictions, it is only to be 
expected that the latter has the advantage of 
drawing on the resources of its "great -auntie". 

I have been informed that BBC Radio Derby is 
still operating on 96.5MHz from Sutton Coldfield 
using slant polarisation. The 94.2MHz transmitter 
that I mentioned recently is installed at the studio 
to fill-in the town centre area because of surround- 
ing high ground. It uses a vertically polarised aerial 
and 10 watt transmitter. 

The Radio Derby aerial at Sutton Coldfield is a 
5 -element Yagi array 500 feet above ground level. 
It provides a maximum e.r.p. of 5kW in the Derby 
direction. 

Also from Derby, Roy Patrick reports that the 
Lichfield IBA transmitter for the Birmingham area 
is due on the air on 94.8MHz in February; the 
Manchester commercial station is due on 97.0MHz 
(2kW) in March; the Swansea station is expected 
to start transmitting on 95.1MHz (1kW), using the 
circular type of aerial, later on in the summer of 
1974. 

Last month I reported on the results of using the 
Antiference FM264T six -element aerial. Results 
since then have been repeated with the addition 
of Rouen on 96.6MHz. Unfortunately conditions 
have not favoured reception from Rheims. 

MEDIUM WAVE BROADCASTS 
by CHARLES MOLLOY 

DAVE KERNICK (Prescot,Lancs) has a Grundig 
TR600A transistor portable with a built-in 
ferrite rod antenna, which he has found to 

be an excellent receiver for pulling -in distant stations. 
He reports hearing programmes in English from 
AFN Frankfurt 872kHz; Deutschlandfunk, West 
Germany 1268kHz at 1745hrs; Radio Norway 1578kHz 
at midnight; Radio Sweden 1178kHz at 2245hrs; 
Radio Tirana, Albania 1457kHz (additional frequency 
for the English Service) at 0330hrs; together with 
Sud Radio, Andorra in French at 2245hrs on 818kHz 
and Tripoli, Libya in Arabic at 002Shrs on 1250kHz. 
Dave asks if it is possible to hear North America 
on the medium waves using a portable receiver. This 
is unlikely as a ferrite rod aerial does not have 
enough pick-up to receive really distant stations. 
DXers who want to try for North Americans should 
use an external aerial or a medium wave loop such 
as the DXers MW Loop Aerial described in the 
April 1973 issue of Practical Wireless. 

Readers' Logs 
Roy Patrick (Derby) reports hearing the new Inde- 

pendent Broadcasting Authority (IBA) station at 
Manchester testing on 1151kHz at 1100hrs on 
December 1st and IBA Birmingham using test tones 
on the same channel. IBA stations in the provinces 
are expected to use 1151kHz for stations at 
Manchester, Birmingham and Glasgow (R. Clyde); 
1169kHz for Swansea and 1546kHz for Liverpool 
and Edinburgh. 

R. B. Callwood (Munich, West Germany) reports 
hearing BBC Radio 1 (1214kHz) at 1300hrs on his 

car radio while driving on the autobahn between 
Munich and Frankfurt. Reception was on a single 
occasion only and he wonders if any other reader 
has received BBC Radio 1 in Germany. 

Bill Thorne (London) asks for information about 
the French broadcasts on 584kHz (513m) which he 
listens to regularly. The station on this frequency 
produces programmes for the Paris area for the 
greater part of the day and has a power of only 
5kW. The address is O.R.T.F., 116 Avenue du Presi- 
dent Kennedy, Paris 16eme France. 

Brian Murray has heard IBA Radio Clyde testing 
on 1151kHz at 1345hrs and he reports that this 
station is due on the air on December 31st, 1973. 
Brian has been busy again with his Astrad VEF 204 
receiver using an old band 1 TV aerial as a medium 
wave antenna. His log includes programmes in 
English from Radio Warsaw 1502kHz at 0115hrs; 
Radio Sweden 1178kHz at 0025hrs; Manx Radio, Isle 
of Man 1295kHz at 1350hrs; Radio Eireann 1250kHz 
at 2120hrs; Trans World Radio, Montecarlo 1466 kHz 
at 2325hrs and Radio Portugal 755kHz at 2312hrs. 

A last-minute phone call from T. McCann (Belfast) 
reports reception of Newfoundland on 930kHz (CJON 
in St. John's) with the comment "I was surprised 
at the strength of this station." Propagation on the 
North American path is rather variable with periods 
of a week or more when nothing can be heard. At 
other times, many stations in Canada and the United 
States can be heard, the limiting factor being inter- 
ference from Europeans. During the winter listen 
around midnight on 600kHz, 640kHz, 710kHz, 930kHz, 
940kHz, 950kHz, 1070kHz, 1130kHz. North Americans 
are easy to identify as all stations are allocated call - 
signs which are used frequently together with the 
name of the town or city where the studios are 
located. 
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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 200/250v. 
Size 131 x 11;in. 
Above motor board 31ín. 
Below motor board 21in. £6.25 Post 25p. With STEREO and MONO XTAL 

PORTABLE PLAYER CABINET£4.50 
Modern design. Black couine covered. 
Silver front grille. Chrome fittings. Post 25p. 
Motor board cut for BSR deck. 

COMPACT PORTABLE STEREO HI-FI 
Two lull size loudspeakers 131 ' 10 x 31in. Player 
unit clips to loudspeakers making it extremely compact. 
Overall size only 131 x 10 x 81in.3 watts per channel, plays 

allrpm, records4 33 
rpm. 

Separate vol- 
ume & tone 
controls. 240v 
AC mains. 

0 ere Le Attractive Bargain Price 
Teak finish f25 
Weight 131óe. 85D carriage 

SPECIAL OFFER 
SMITH'S CLOCKWORK 15 AMP 
TIME SWITCH 0-80 MINUTES 
Single pole two-way, 
Surface mounting with fixing 
screws. Will replace existing wall 
switch to give light for return home 
garage, automatic anti-burgular lights, etc. Variable knob 
Turn on or off at lull or intermediate settings. Makers 
last list price £4 50. Brand new and fully guaranteed. 
Fully insulated. 
OUR PRICE £1.85 or £3 pair Post 251 

WEYRAD P50 -TRANSISTOR COILS 
RA2W Ferrite Aerial 85p Driver Trans. LFDT4..85 
Osc. P50/1AC 40p Printed Circuit, PCA1.. 65p 
I.F. P50/2CC 470 kc/s. 40p I.B. Tuning Gang .... 65p 
3rd I.F. P50/3CC 90p Weyrad Booklet 10 
Spare Cores Sp OPT' 85 
Ferrite Rod 8 x in. 20p 8 x in. 20p 3 x din. 10p 

VOLUME CONTROLS 
6 K. ohms to 2 Meg. LOO or 
LIN. L/S 15p. D.P. 25p. 
STEREO 1./S 55p. D.P. 75p. 
Edge 6K.S.P. Transistor 25p 

80 Ohm Coax 4p. yd. 
BRITISH AERIALITE 
AERA XIAL-AIR SPACED 
40 yd. £140; 80 yd. £2. 
FRIIdeal 

625 B 5 & co ouGE 

LOW LOr 
I Up yd. 

8in & 10in ELAC 
HI-FI SPEAKER 
Dual cone plasticised roll 
surround. Large ceramic 
magnet. 50-16,000 c/s. 
Bass resonance 65 c/s. 
8 n w 

¿3.75 Each 8in.. 30 watt.tt, 
loin. 12 watt Post 
music power. 25p 

E.M.I. 13+ x 8in. 
SPEAKER SALE! 
With twin tweeters 
and crossover, 10 watt. oFY 
State 3 or 8 or 15 ohm. 
(As illustrated) Post 25p 
With flared tweeter cone and ceramic 
magnet. 10 watt. 
Bass re.. 45-60 cis. 
Flux 10,000 gaups. 
State 3 or 8 or 15 ohm. Post 25p 
BOOKSHELF CABINET 
Site le x 10 x 9in. teak finish 

4.50 

2.75 
,50 at 

25p 

SET OF 3 MOTORS FOR COLLABO STUDIO, 115 VOLT 
TAPE DECK £2 50 Post 50p. 

BLANK ALUMINIUM CHASSIS. 18 s.w.g. 2/in. sides 
8 x 9in. 45p; 8 8in. 53D; 10 x 7ií. 85p; 12 x Sin. 85p; 
14 x Sin. SOp; 18 v 8in. 90p; 12 x Sin. 50p; 18 x loin. £1. ALUMINIUM BOXES 3 x ;3 x 3in. 130p; 4 x 4 x 4in. 70; 
6 X 4 x 4in. Sop; 8 x 4 r 4in. £1; 12 x 4 x 4in. £1.30 ALUMINIUM PANELS 18 e.w.g. 6 x 4in. 9p; 8 x Sin. 15P; 
19 x Sin. 16p; 10 x 7in.19p; 12 x 5in. 20p; 12 x 8in. 28P; 
16 x 6in.28p;14 x gin. 34p;12 x 12in.40p;16 x 10in. 50P PAXOLIN PANEL 10 x Sin. 15p. 

SPECIAL OFFER 
S inch panel metre 50 micro amps, unusual scale requires 
recaPost 

25p. f1.75 P. 

ANOTHER RCS BARGAIN! 
4 Transistor Mono Amplifier 

Powerful 3 watt output. 15 ohm. AC mains operated with 
transformer. 3 -Controls, volume, treble, bass and On 'OH 
switch with knobs. Ready made on printed circuit board. 
Fused inputs and outputs. Famous make. £5.95 Post 
Size 8in. wide 4in. deep 3in. high. 25p 
Suitable 7" x 4" speaker, £1. 

R.C.S. STABILISED POWER PACK KITS 
All parts and instructions with Zener Diode, Printed Circuit, 
Bridge Rectifiers and Double Wound Mains Transformer. 
Input 200/240V a.c. Output voltages available 8 or 9 or 12 
ea 15 or 18 or 20V d.c. at 100mA or less. 
PLEASE STATE VOLTAGE REQUIRED. £2.20 Post 
Details S.A.E. Size 31 x lk kiln. 20P 

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

Ideal for Mike, Tape, P.U., Guitar, etc. Can be used with 
Battery 9-12v. or H.T. line 200-300V. d.c. operation. Size 
14" x 11" x I". Response 25 c/s. to 25 Kc/s, 28 dB gain. 
Por use with valve or transistor equipment. 99 Post 
Pull instructions supplied. Details S.A.E. P top 

E.M.I. WOOFER AND TWEETER KIT 
Woofer 10i x 64in. Ceramic Magnet, 44oz. 13,000 lines, 
Tweeter Siin. square, 10,000 lines. Crossover condenser 
lull instructions supplied. Impedance 8 ohms. 
Power 12 watts. E5.75 Post 25p. 

BRITISH FM/VHF TUNING HEART 
88 to 108 Id /CS British made. 2 Translators ready aligned 
requires 10.7 M/CS I.F. Complete with tuning gang. 
Donnections supplied but some technical experience 

e"ent"I Our price £3.95 Post 20P 

MAINS TRANSFORMERS 2Aí 
mh 

Eagle MT12 12-0-12V 50mA 90p 
250-0-250 80 mA. 6.3V 8.5A 13.3V lA or bV SA 02 50 
350-0-350 80 mA 8.3V 3 5A, 6.3V lA or 5V 2A £3.00 
300-0-300V 120mA, 8.3V 4A C.T.; 6.3V 2A £325 
MINIATURE 200V 20mA, 8 3V 1A 21 x 21 x Bin 75p 
MIDGET 220V 45mA, 6.3V 2A 2f x SI x tin 90p 
HEATER TRANS. 8 3V SA 75p 
GENERAL PURPOSE LOW VOLTAGE. Trapped outputs 
at 2 amp, 3, 4, b, 8, 8, 9, 10, 12. 15, 18, 24 and 30V £2 80 
1. amp 8, 8, 10, 12, 18, 18, 20, 24, 30, 88. 40, 48, 60 £2 25 
3 amp, 6, 8, 10. 12, 18, 18, 20, 24, 30, 88, 40, 48, 80 £2.25 
2 amp. 8, 8, 10, 12, 18, 18, 20, 24, 30, 38, 40. 48, 80 £3 80 
5 amp. 8. 8, 10, 12, 18, 18, 20, 24, 30, 38, 40. 48, 60 £8.75 
5. 8 and 13V 5 amp £1.20. 3 amp, 3, 5, 8, 10, 13 and 
5-0-5V £1.30, Ditto 5 amp. £1.50; 8-0-8V 500mA 90p 
BV 1 amp 95p 12V 300mA 75p 12V 500mA 85p 12V 750mA 
85p. 40V 1 amp £1 75. 
AUTO TRANSFORMERS. 1I5V to 230V or 230V to 115V 
150W £2.25; 500W £8.25; 750W £10; 1000W £15 
CHARGER TRANSFORMERS. Input 200/250V. 
mr 6 or 12V, 11 amp 81.50; 2 amp £1.80; 4 amp £2.50 
BATTERY CHARGERS. Ready built with leads and clips 
I; amp £2; 4 amp £4; 5 amp. £4.50. 
PULL WAVE BRIDGE CHARGER RECTIFIERS; 
8 or 12V outputs. li amp 40p; 2 amp 551; 4 amp 85p. 

MAINS ISOLATING TRANSFORMER 
Primary 0-110-240V. Secondary 0-240V. 3A. 720W. 
Insulated terminals. Varnish impregnated. Fully enclosed 
in steel case with fixing feet. OUR PRICE E I 0 Carr. 
Famous make. (Value £19) 50p 
Can be used as 800W auto transformers 290-110V. 
IDEAL FOR COLOUR T.V. OR GARDEN TOOLS. 

NEW ELECTROLYTIC CONDENSERS 
2/150V .. 14p 
4/350V .. 14p 
8/150V .. 18p 
151455V 22p 
82/450V 359 
32/500V 502 
25í25V.. 10p 
50/00V .. 10p 

100/25V . . lOp 32+82/850V .. 40p 
260/25V .. 19p 60+50/800V .. 50p 
500/25V .. 209 80+100/350V .. 85p 
1000/25V .. 35p 32+82/250V .. 20p 
1000/50V .. 47p 52+82/450V .. 80p 
8+ 8/490V.. 22p 850+50/325V .. 65p 
8+16/450V 25p 100+60+50/350V 550 
18+18/450V 40p 

LOW VOLTAGE ELECTROLYTICS 
1, 2, 4, 5, 8, 18, 25, 30, 50, 100, 200mF. 15V. 100. 
600mF. 12V. 15D; 25V. 20p; 50V. 30p. 
1000mF. 1211. 20p; 28V. 35p; 501i. 47p; 100V. 70p. 
2000mF. 8V. 25p; 28V. 42p; 50V. 57p. 
2500mF. 60V. 62p; 3000mF. 25V. 47p; 50V. 85p. 
5000mF. 8V. 25p; 12V. 92p; 25V. 75p; SSV. 85p; 50V. 95D. 

CERAMIC 1pF to 0.OlmF, 4p. Silver Mica 2 to 5000pF, 4p. 
PAPER 350V-0 1 9p, 0-5 13p; lmF 15p; 2mF 150V 15p. 
500V-0001 to 0.05 4p; 0.1 5p; 025 Sp; 0.47 25p. 
SILVER MICA. Close tolerance 1% 2.2-500pF 8p; 560-2,200 
pF 10p; 2,700-5,800pF 20p; 8,800pF-0 01, mid 30p; each. 
TWIN GANG. "0-0" 208pF+178pF, 85p; 5000F standard 
752; 365+365 with 25+25pF Slow motion drive 50p. 
SNORT WAVE, SINGLE. lOpP 300; 25pF 55p; 50pF 55p. 
NEON PANEL INDICATORS. 250V AC/DC Amber 20p. 
RESISTORS. 1W, 1W, 1W, 20% Ip; 2W, 5p. 10 fl to 10M. 
HIGH STABILITY. I w. 2^;, 10 ohms to 8 meg., 10p. 
Ditto 5% Preferred velues 10 ohms to 10 meg., 4p. 
WIRE -WOUND RESISTORS. 5 watt, 10 watt, 15 watt 
10 ohms to 100K lop each; 0.5 ohm to 8 2 ohms 10p. 
TAPE OSCILLATOR COIL. Valve Type 35p. 

NEW MODEL "BAKER LOUDSPEAKER" 12in. 500 watt 
GROUP 50/12 8 or 15 ohm high power fall £17.60 
range. Professional quality. 

BAKER MAJOR 12" f9.90 
fd -- Post free 

30-14,500 c/s, 12in. double 
^ - cone, woofer and tweeter cone 

together with a BAKER 
,. ceramic magnet assembly 

. having a aux density of 
14,000 gauss and a total Sun 
of 145.000 Maxwells. Bass 
resonance 40 c/s Rated 20 
watts. NOTE : 3 or or 
15 ohms muet be stated. 

Module kit, 30-17.000 c/s 
with tweeter, crossover, baffle 
and instructions. £12.50 
Poet tree 

- - - Please state 3 or 8 or 15 ohms. 

BAKER "BIG -SOUND" SPEAKERS Post free 
'Group 25' I'Group 35' 'Group 50' 

25 watt £8.80 12 
35 watt £9.90 50 Web £22 

3 or 8or 15 ohm 3or 8 or 15 ohm 8 or 15 ohm 
TEAK VENEERED HI-FI SPEAKER CABINETS 
For 12in. or loin. dia. speaker 20 x 13 x 9'n. £9.80 Post 25p 
For 13 x 8in. or Sin. speaker 18 x 10 x Sin. £5.50 Post 25p 
For 8 x 5in. speaker 16 ' 8 x bin. £4.40 Post 25p 
For bin. and tweeter 12 x 8 u Sin. £4.00 Post 25p 
LOUDSPEAKER CABINET WADDING 18in. wide, 15p ft 

GOODMANS Gin. HI-FI WOOFER 
8 ohm, 10 watt. Large ceramic magnet. 
Special Cambric cone surround. / 
Frequency response 30-12,000 i 4 
c/s. Ideal P.A. Columns, 1 
Hi-Fi Enclosure Systems, etc. 
Suitable cabinet 12 x. 8 z 8 £4.00. 
Suitable Tweeter £200. 

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 cis to 18,000 cis. Size 34 x 
3; x tin. deep. Rating 10 watt, 3 ohm 
Suitable 
Crossover £130 

£1.90 Post OOp 

SPEAKER COVERING MATERIALS. Samples Large S.A.E 
Horn Tweeters 2-18kc/s, 10W 8 ohm or 15 ohm £1.95. 
De Lure Horn Tweeters 2-18 Kc/s, 15W, 15 ohm £3.50. 
CROSSOVERS TWO-WAY 3000cps 3 or 8 or 15 ohm £1 30. 
LOUDSPEAKERS 3 OHMS. 7 > 9in. £125; 84ìn. £1.50. 
8 x 5in. £160 Sin. £1.75; 10 x 8in. £1.90; 10in. £2.00. 
SPECIAL OFFER: 80 ohm, 2110.: Olin. 35 ohm. 2dn., 
Sin., 25 ohm. 24in. dia., 5in. dia. 8" " 4" £ I EACH 
15 ohm, 31in. dia.; 8 x 4in.; 7 x 4in.; 8 x 5in. TYPE 
3 ohm, 2;i0.; Odin.; 31in.; 5in. dia. (8 r. 4in. 8 ohm £1.50) 
RICHARD ALLAN TWIN CONE LOUDSPEAKERS. 
8 in. diameter 4 watt £2.50. loin. diameter 5 watt £250; 
12 in. diameter. 8 watt £2.95. 
VALVE OUTPUT TRANS. 40p; MIKE TRANS. 50:1 90p. 
5 WATT MULTI -RATIO. 3, 8 and 15 ohms, 80p. 
Mike trans. mu metal 100:1 £1 25. 
MAJOR 100 WATT 
ALL PURPOSE 
GROUP 
AMPLIFIER 
All purpose transistorised. Ideal for 
Groups, Disco and P.A. 4 inputs 
speech and music. 4 way mixing. 
Output 8/15 ohm. a.c. Mains. 
Separate treble and bass controls. 
SUPER VALVE MODEL 100 WATT CALLERS ONLY £89. 

£49 £1 
Ca00rr. 

BARGAIN AM TUNER. Medium Wave. £4.75 Transistor Superhet. Ferrite aerial. 9 volt. 
BARGAIN 4 CHANNEL TRANSISTOR MONO MIXER. 
Add musical highlights and sound effects to recordings. 
Will mix Microphone, records, tape and tuner £3.95 with separate controls into single output. 9 volt. 
TWO CHANNEL STEREO VERSION £5.95 
BARGAIN 3 WATT AMPLIFIER. 4 Transistor E4.í0 Push -Pull Ready built, with volume, treble 
and bass controls 18v. DC operation. 

COAXIAL PLUG 10p. PANEL SOCKETS 10p. LINE 18p 
COAXIAL OUTLET BOXES, surface, 35p. 
BALANCED TWIN FEEDER 300 ohms 5p yard. JACK 
SOCKET Std. open -circuit 14p, closed-circuit 23p. 
Chrome Lead Socket 45p. Phono Plugs 5p. Phono Socket 5p. 
JACK PLUGS Std. Chrome 20p; 3.5mm Chrome 12p. DIN 
SOCKETS Chassis 3 -pin lop; 5 -pin 10p. DIN SOCKETS Lead 
3 -pin 18p; 5 -pin 25p. DIN PLUGS 3 -pin 18p; 5 -pin 250. 
VALVE HOLDERS. 5p; CERAMIC 10p; CANS 5p. 

REVERSIBLE 4 POLE MOTOR E 1.95 
1,400 r.p.m. Reversible 42 Watt, Post 25p 
spindle l l" x "/,..". size 33" ,. 3". As 
illustrated. With Cooling Fan 240V A.C. 

E.M.I. GRAM MOTOR £ 1.00 120v. or 240v. A.C. 2,400 rpm. 2 -pole 
70mA. Size 2 x 21 > 2; in. Post 25p. 

RADIO COMPONENT SPECIALISTS 337 WHITEHORSE ROAD, CROYDON 
Open 9-6 Wed. 9-I Sat. 9-5 (Closed for lunch 1.15-2.30) Minimum post 20p. Illustrated Colour Brochure, Radio Books & Components Lists IOp. Buses 50, 68, 159. Rail Selhurst. Tel. 01-684 1665 

1099 

www.americanradiohistory.com

www.americanradiohistory.com


Ambit 
International 
We are not just another component 
retailer -but a complete semiconductor 
service. We can either supply or tell 
you where to get any 'hard to find' 
I.C.'s, and can now provide data on 
most devices you can think of. See 
our latest datalogue issue for full 
Information. 

15p -no S.A.E. required 
For those of you who already have an AMBIT 
datalogue, send us an A5 S.A.E. plus 10p, stating 
the number on the last page in your datalogue- 
and we will send you all the latest update releases 
(to page 25). 
AMBIT -the linear microcircuit specialists - 

for Phase Locked Loops 
NE561B AM/FM coil -less radio receiver or IF 
(16 DIL) strip £3.19 

AM/FM demodulator kits with mech- 
anical filter -see October's PW £5.00 

NE5628 Similar to the 561, but without AM 
(16 DIL) facility. The VCO output is separately 

available for synthesizer applications 
£3.15 

NE585 High stability -low frequency telemetry 
(14 DIL) demodulator and NBFM demodulator 

£2.55 
567 A P.L.L. for tone, NBFM and AM de - 
(8 DIP) coding (5-9)V working £2.75 
555 Versatile timing IC, use as 'one-shot' 
(8 DIP) of multi -vibrator £0.78 
LS8038 A unique triangle/square/sine wave 
(14 DIL) function generator up to 1MHz-corn- 

plete signal generator in a chip. A data 
sheet is included with each device on 
request £2.70 

for Audio 
LM380N Simple, safe and versatile 2W RMS 
(14 DIL) at 12V: 4W RMS at 18V £1.30 
Stereo Stereo AMP P.C.B. for 2 s LM38ON 

£080 
SPECIAL OFFER 
5 LM380 for £5.54 

for Radio 
(see last month's advertisement for our radio IC 

features) 
TBA651 1µV sensitivity AM/FM/SSb with RF 
(16 DIL) mixer and IF low external parts count 

£1.42 
TBA120 FM IF strip and detector £1.00 
(14 DIL) 
CA3089E FM IF system AFC-AGC-SQUELCH- 
(16 OIL) TUNING -METER OUTPUT -the very 

best FM IC £1.9S 
MC1310P P.L.L. Stereo decoder IC with layout 

spec. £2.85 
(14 DIL) FULL kit with P.C.B. £4.00 

for TOKO filters at 455KHz and 10.7MHz 
Ceramic CFT4558 8KHz bandwidth £0.45 

CFT455C 6KHz bandwidth £0.45 
CFU455C 4.8KHz bandwidth £0.50 
CFS10'7 Wide band FM (2 required 

per set) £0.37 
455KHz MFH-T 4, 5 or 7KHz versions £1-.15 
Mach- LPF2016 A stereo pilot tone notch 
anical filter (19 and 38KHz) for 

HIFI, recording, etc. Both 
channels £2.20 

Plus LED displays, 250MHz decade counters, 
voltage regulators kits for tone coders, Ni Cads -in fact everything to lead you through the 
microcircuit maze. 
ULTRASONIC REMOTE CONTROL PRO- 
JECT. S.A.E. for details of kits and availability. 
PW FERRET KIT. Electronics only £9.50 

LARSHOLT VHF FM TUNERSETS 
1µV input for 26dB S/N. INCLUDES SQUELCH, 
TUNING METER DRIVE BAND SCAN FACILITY, 
4 VARICAP CONTROL £1400 
S.A.E. for specification details 

FOR ELECTRONIC SUB ASSEMBLIES 
Audio SINE/SQUARE/TRIANGLE generator with 
sweep facility 001Hz-1MHz. 
Full kit of components and instructions £11.50 
STOP PRESS . 
Mk. II Ferret: Phase Locked Loop IC metal 
detector (BFO type) 
Features: Audible/meter/LED Indication of 

presence of metal 
Varicap control of search oscillator 
Phase locked harmonic selection 
FET reference and search oscillator 
for extra stability 

*Speaker output 
Electronics only kit-P.C.B.-components- 

instructions £1450 
PLUS box, meter, LED, Speaker £1400 
Positively the most technological BFO metal 
detector at the pricel 
Ready built and tested -guaranteed 12 months 

£37.50 

PLEASE NOTE ALL PRICES NOW 
EXCLUDE VAT 

37A HIGH STREET, BRENTWOOD, ESSEX 
CM14 4RH Tel: (0277) 216028 

Terms: C.W.O. All prices EXCLUDE VAT. 
Handling charge of 10p per order. 
FIRST CLASS POSTAGE on all items under 8oz. 

RECHARGEABLE 
Mallory Cells in U2, U11 and 
Penlite U7 sizes, 
KESTREL BATTERY 
CHARGING UNIT . . . 

Use for 

Tape recorders, Portable radio and TV, 
Radio controlled model aircraft and 
boats, Cine cameras, Flashguns, Cord- 
less shavers and other battery appli- 
ances. 
Whenever you must have 
utterly dependable battery 
power -then these new 
Alkaline -Manganese re- 
chargeable cells will provide 
it. The cells can be recharged 
many times, a simple job 
with the Kestrel Charging 
Unit which has been speci- 
ally designed for these new 
type batteries. 

84sk8Ma,si(mt 

PRICES 
Batteries U2 
equiv. £1 52 
tax paid 
Penlite U 
equiv. 41v 
tax paid 
U11 equiv. 
£1.24 tax paid 
Charging 
unit £3.72 tax 
paid with one 
battery 
holder 

ALL PRICES INCLUDE V.A.T. 
Send to: 
275 WEST END LANE 
LONDON, N.W.6 1QS 
01-794 9611 

£10.95 
Solve your communica- 
tion problems with this 

4 -Station Transistor Intercom ayatem (1 master and 
3 Sub), in robust plastic cabinets for desk or wall 
mounting. Call/talk/listen from Muter to Subs and 
Sabi to Easter. Ideally suitable for Bueinees, Sur- 
gery, Scboole, Hospital. Office and Home. Operates 
on one 9V battery. On/off switch. Volume control. 
Complete with 3 connecting wirer. each 6611. and 
other accessories. P. & P. 47p 

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 219-95 

air P. 3 P. 

INTERCOM/BABYALARM 

OUR 
PRICE 
ONLY 

£5.95 
Saran as 4 -Station lots -moo for two-way instant 
communication. Ideal as Baby Alarm amt Door 
Phone. Complete with 60fí. ,',,,,,,retire wire and 
Battery. P. & P. 55p 

Trdns,stivTEl EGNONE/)NfVf/ER '-` £4.95 
It by not boost 
buaineee 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. 27p. Full price refunded it not satisfied in 
7 days. 

WEST LONDON DIRECT SUPPLIES (PW.12t 
109 KENSINGTON HIGH STREET, LONDON, W.8. 

HONEYWELL PROGRAMMER 
This Is a drum type 
tinting device, the 
daunt being calibrated 
in equal divisions for 
xw-iteh setting ptlr- 
poaea with trips which 
are Infinitely adfuxt- 
able for position. They 
are also arranged to 
allow 2 operations per 
switch per rotation. 
There are 15 change- 
over micro switches each nl 10 amp type operated 
by the tripe thus 15 circuits may l,e chanced per 
revolution. Drive motor is main, ulwrated 5 re, x. 

per min. Some nl the many uses of this timer are 
Machinery control, Roilcr firing. Dispensing and 
Vending machines. Display lighting animated and 
signs, Signalling, etc. Price front makers probably 
over 210 each. Special snip price £0.33 plus 251, 
post and insurance. Don't miss this terrific 
bargain 

12 VOLT 1} AMP. 
POWER PACK - Thin comprises double -wound 
230/2411V mains transformer 
with full wave rectiller and 
1000 mF smoothing. Price 
22.20 plus áOp post & packing, 

Heavy Duty Rains Power Pack. Output voltage 
adjustable from 15-40V in steps - maximum 
load 250W -that is from 6 amp at 40V to 15 amp 
at 15V. Thle really is a high power heavy duly 
unit with dozen, of workshop uses. Output 
voltage adjustment le very Snick -simply inter- 
change push on leads. Silicon reetifiees and 
smoothing by 3,000toP. Price 20333 plus 65p post. 

ISA ELECTRICAL PROGRAMMER 
Learn in your sleep: _- 

- - Have radio playing and 
kettle boiling as you 
wake switch on 

lights to ward off in- 
truders - have a warm 
house to come home to. 
All these and many 
other things you can do 

if you invest in a, electrical progranuner. Clock 
by famous maker with 15 a,,,p. an/off switch. 
Switch -on time can be set anywhere to stay ou 
up to 6 hours. Independent 60 minute memory 
jogger. A beautiful unit. Price 22-15 -1- 20p p. et p. 
or with glass front, chrome bezel, 83o extra. 

CASSETTE RECORDER AND 
TUNER AMPLIFIER 
As featured this Issue! Our 1974 catalogue lists 
hundreds of hargah,,a and probably mage of the 
parts needed for this prnjeet. fiflp brings the 
catalogue and the next 6 monthly supplements 

DRILL CONTROLLER 
NEW IKW MODEL 
Electronically changes 

speed from approxi- 
mately 10 revs. to 

asLnum. Full power at all 
epeede by finger-tip control. 

kit Includes all parts, care, 
everything and full instruc- 

tions. á1.9b. Made 
up model also available. 4295 

THYRISTOR LIGHT DIMMER 
For any lamp up to 1kw. )counted 

anon Itch plate to fit in place of 
standard switch. f irtnally no radio 
interference. Price £2 95 plus 201, 
poet and insurance. Industrial 
model 5A 23.30. (Not on plate). 

MINIATURE SEALED RELAY 
American made. Our Ref. 14o. 
REL Al. Measures only I" wile 

}" thick and f" high and 
It's a double change over, we 
don't know the contact rating 
but estimate this at 3/5 amps. 
The coil resistance ix 000 ohms 
and 9-12 volt will close it. Ideal 
for models and miniaturised 
equipment. It's a plug in relay 
but we supply complete with base. 
Price 28p including base. 

MINIATURE 
WAFER SWITCHES 
2 pole, I v -4 pole, 2 

way 
way - 

3 pole. 3 - 4 code, 3 way -2 
pole. 4 way 3 pole, 4 way -2 prole 
6 way -I pMe, 12 way. All at 250 
each. 

TERMS : 10% ducount it ten of an item 
ordered, send postage where quoted -other 
items. post tree et order for these items is 0800 
otherwise add 200. 

ADD 10% VAT 

J. BULL (ELECTRICAL) LTD. 
(Dept. PW), 7 Park St., Croydon CRO IYD 

Callers to: 102/3 Tamworth Rd., CROYDON 
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SHORT WAVES 
by DAVID GIBSON, G3JDG 

Athank you to the many sharp -eared r.f. sleuths 
who sent in logs. Everyone seems to have 
bagged far more DX than I did -well done. 

John Powell (Essex) sends in some useful infor- 
mation regarding "who's where and when". John 
says look out for VQ9HCS on Astove Island (look 
it up; I had to!). New Ham on Campbell Island is 
ZL4NJ/A. 

A listening MUST. Havering Amateur Radio Club 
are running a station in Rutland from Saturday, 
March 30 to Monday April 1 1974. Listen on top - 
band, eighty and v.h.f. Why? Because after that 
date there will be no County of Rutland, its being 
absorbed into the surrounding counties so this is 
your very last chance. Full marks for initiative to 
the Havering A.R.C. 

Michael Watson (Kent) tells that a station in 
Teheran, EP2BQ, has put up an inverted V for top - 
band. Listen for the EP2 callsign in the bottom 
5kHz of 160 metres. Who will hear him first? 

Several people have written taking me to task 
for omitting the list of Happenings in the radio 
world. It appears that we have a number of keen 
Contest types among us. The calendar for February 
is as follows: 9-10, 1.8MHz contest; 16-17, ARRL 
Contest (c.w.); 23-24, REF contest (phone); March 
3-4, 144MHz Open and s.w.l. contest; March 3-4, 
ARRL DX contest (phone). National Field Day 
this year will be on June 1-2. 

Robert Beebe (Derby) reports hoards of G sta- 
tions on topband. He tells that members of the Derby 
club have worked some juicy DX around 1830kHz 
and quotes calls like Wl, KV4, DJ and OK etc. 

Vice Chairman (wonder what sort of vice?) David 
Andrews writes to tell of the Droitwich High School 
Radio Club. Ten members so far and all going in 
for the R.A.E. The Club has both Rx and Tx but no 
antenna up as yet. (How about a base -loaded Maths 
Master -a sure sine of success). 

Keith Rowlings (Herts) has a UR1A, PR40, 75ft. 
long wire -and a problem. He's heard N20 and L50 
on 7MHz and wants to know where they are (and 
so do I). Anyone any information on these or are 
they Japanese postal districts? 

J 

Graham Nicholls (Oxon) has a homebrew 70cm 
converter feeding a homebrew 144MHz converter 
which feeds an R107 (not homebrew). His 15 element 
70cm Parabeam rests in his bedroom, but it still 
heard the following; FICTH, G3BA, G3COJ, G3DAH. 
G3YXN, G3KEQ, G3UHT, G3WSN, G3ZFP, G3ZMD, 
G3YC, G4ABF, G4AHU, G4BEL, G4BMP, G6XM, 
G8ADC, G8FMK, GW8AWS/P, HW6BQH/P. 
HW7FY, ON5FF, ON5HN. On two metres with a 
hamebrew 6 -ele Yagi (also in the bedroom) 
Graham logged; GW8HEZ, HW1CS, HW5SY. 
PAOADY, PAOCIO, PAOEZR/A, PAOFHV, PAOPEP. 
PAOPRY, PAOTAR, SM7DT. 

Ye fantastic logge has been sent in by Stanley 
Sharred. I note that it's on IBM paper -it's cheating 
if you get the computer to listen and log. No gear 
is mentioned (bet it's a regenerative cats whisker 
feeding a 100 Watt light bulb) but the following are 
claimed for 160 metres; GM3ANO, GM4ALK, 
GM4ASY, GW3UCB, DK3BJ, EI8H, K2ANR. 
K3RUQ, KV4FZ, OE5KE, OK1AXD, OK1FCW. 
OK1KRS, OK1KPU, OK2BKT, OK5KWA, OL6AQJ, 
OL8CCS, PAOHIP, VE1CD, VE1MX, VEIASJ. 
VOLKE, W1DX, W1MX, W2DED, W2LWI, W2UEZ. 
WA2WLN/2, WA8IJI, WB8APM. On 3.5MHz. 
Stanley excelled with; CT1ADV, CT2BG, EL7D. 
K2BT, VE1AIH, VO1FG, 7X2MD, 9Y4HR. An excur- 
sion to 7MHz revealed DX like; C3IMO, CR4BS. 
CR6TP, EP2TW, K4DX, PY4MA, PY6WF, PY6AOV. 
SV1CH, TY1ABE, YV1BI, 5U7BB, 9G1HE. 

Eighty metres found Martin Ward listening with 
a JR500S and 60ft. end fed plus an "L -match 
device" (Oh L). Squeaks of s.s.b. reported from; 
CT1GC, LX1GC, KG4CB, VE1AIH, VO1FG, 9H10E. 
9J2AE, and a late arrival-CN8CG. Martin reports 
hearing the Panama City Radio Club on 21MHz with 
the callsign 3E1KC. 

Stephen Day (Suffolk) made an "adjustment" to 
his R1155 and claims the signals went up by some 
20dB. (You can come and make the same adjust- 
ment to my receiver -anytime). Antenna is 50ft. 
end fed and main interest is eighty metres. Stephen 
bagged mostly G stations but managed foreign 
signals from; ZK5AFZ and 9H4L. 

John Turner says, "I have been giving the Pye 
Cambridge a rest". What a thoughtful lad. This com- 
passion for a trusty friend has not prevented John 
from listening with his homebrew t.r.f. (P.W. 
November 1963). The bandspread is the small 
tuning capacitor from the 235MHz section of an Ex 
19 set. The t.r.f. 85ft. end fed and lots of patience 
produced; CT2BK, EA6CK, EA8IH, EL7C, HBOLL. 
HI3XCP, HK3AVK, HR1RSP, HZ1SH, JX4GN 
JY6UMS, K4PWC/AM, KP4BBW, PY2ELV, PY4LW. 
PZ1DR, TF5TP, TG8KT, VE1AF, VE3AII/SU. 
VK2AHM, VK2LW, VK2SG, VK3AD, VK3AX, 
VK3XJ, VK5FH, VK6SB, VS9MJ, VU2GBG. 
YV4AGT, ZB2CS, ZB2DL, ZD7SD, ZD7SS, ZM3F0. 
3A2CP, 4Z4MQ, 5B4F, 7X2MD. Think what could 
have been received if Stephen Day (above) had 
made an "adjustment"! 

BROADCAST BANDS 
Short Wave Reports by 18th of the month to Malcolm Connah, 59 Windrush, 
Hlphworth, Swindon, Wiltshire, SNe 7DT. 
Medium Waves Logs to Charles Molloy,132 Segar. Lane, Southport, PR8 3JG. 
VHF/FM Reports to Simon David, clo Practical Wireless, Fleetway House, 
Farringdon Street, London, EC4A 4AD. 

AMATEUR BANDS 
Short Wave/VHF 
Logs In alphabetical order please 
by 16th of the month to David 
Gibson, G3JDG, 12 Cross Way, 
Harpenden, Hertfordshire. 
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AUDIOTRONIC Model ATM1 
Top value 10000 
opv pocket mulo 

ter Ranges 
0/10/50/250/1,000 
volt AC and DC. 
DC current 0-1mA/ 
100mA. Resistance 
0/150k ohms 
Decibels -10 to 

22dB. Size 90x 
60x 28mm. 
Complete with 
test leads. 

OUR PRICE £2.95 P&P 15p 

AUDIOTRONIC Model ATMS 
Jewel movement, 
attractively moulded ceso 

with sv th edg 
ohms adjustment. 
Ranges' 0-3/15/150' 
300/1200V AC, 
12500 opol. 0b/30/ 
300/600V DC, 
15000 oily). 0-300 

A/0-300mA DC. 
Resistance: x 10 & 
100.-10 to+16dß 

Supplied with battery 
test leads and data 
booklet. Size: 121 e 73 29mm 

OUR PRICE £3.50 P&P 15p 

MODEL TE200 
2 0,000opv. Mirror 
male, overload 
protection. 0/5/25/ 
125/1000V DC. 
0/10/50/250/ 
1000V AC. 0/50u A 
/250mA. 0/60k/ 
6 Meg ohms. 
-20 to +62dB. 

OUR PRICE £4.95 P&P 15p 

MODEL U437 MULTIMETER 
10,000opv. A first 

class 
instrument 

manufactured in 
USSR to the highest 
standards. Ranges 
2.5/10/50/ 250/ 
500/1000VDC. 
2.5/10/50//250/ 
500/1000V AC. 
DCcurrent DC current 100uÁ/ 1/10/1A. 
R/isteonence 300 ohms' 
3/30/300k/3 Meg. 
ohms. 
leads, 

Complete 
instructions ns and a sturdy steel 

carrying case. 

OUR PRICE £4.95 P&P25p 

MODEL TH12 
20,000 opv. Overload 
protection. Slide switch 
selector. 0/0.25/2.5/10/ 
50/150/1000V DC. 0/10/ 
50/250/1000V AC. 0/ 
50uA/25/2500tA DC. 
0/3k/30k/300k/3 Megohms. -20 to 
+50dB. 

OUR PRICE £5.95 P&P 15p 

HIOKI Model 720X VOM 
A versatile, 

rate eesur- 
ings 

minstrument. 

20,000 opv. 0/ 
5/25/100/500/ 
1000V DC. 0/10. 
50/250/1000V 
AC. 0-50uA/ 
250wA. 0-20k/ 
2 Megohms. 

OUR PRICE 
£5.97 
P&P 20p 

tee4 

CC? 

TMK MODEL TW50K 
46 rang--- -- 
scale.s50k 

mirror 
N DC 

50kN AC. 
DC Volts. 0.125/ 
0.25/1.25/2.5/5/10; 
25/50/125/250/ 
500/1000. AC Volts 
1.5/3/5/10/25/50/ 
125/250/500/ 
1000. DC current 
25/50uA/2.5/5/25/ 
50/250/503mA/5/ 
10A. Resistence: 
10k/100k/1 Meg/ 
10 Meg ohms. -20 to .81.5dB. 
OUR PRICE E8.50 P&P 17p 

ALL PRICES 
EXCLUDE VAT 

1102 

INCORPORATING LASKYS RADIO 
AND G. W. SMITH Si CO. (RADIO). 

U4323 MULTIMETER 
20000opv. Simple 
unit with audio/IF I 
oscillator. Suitable 
for general rmesver 
tuning. Ranges 
0.5/2.5/10/50/250/ 
500/1000V DC. 
2.5/10/15/250/500/1000V AC. 0.05/ 
0.5/5/50/500mA DC. Resistance 5/ 
50/500 ohms 100k ohms/1 Meg. 
Battery operated. Size: 160 o 97 x 
40rnm. Suppl ied in carrying case com- 
plete with ten leads. 

OUR PRICE £7.00 P&P 20p 

MODEL 7E300 
30,000opy. Mirror 
scale. Overload 
protection. 0/0.6/3/15 
60/300/1200V DC. 
0/6/30/120/600/ 
1200V AC. 0/300A/ 
6mA/60mA/300mAr 
600mA. 0/8k/80k/ 
800k/8 Meg ohms. 
-20 to +63dB. 
OUR PRICE £7.50 P&P 15p 

U4324 MULTIMETER 
High sensitivity, over 
loadr tected. 
0. /t.2/3 Ranges: 
6x120/ 00/130/ 

200V 3/6/15/ 60 
300/600/900V6/ 
Current:/60/0 .6/ 
0.30 mA DC. 
0.3 

Resistance 3A 
25/500 

ohms/.. 

Decibels: 
+12 ohms/5 Size 

167 Decibels: -10 a lied comp 
16e x 98 a 63m , Ssparetest 

diode a d 
nstrunions. 
OUR PRICE £8.00 P&P 20p 

U435 MULTIMETER 
20.000opv. Overload 
protected. Ranges 
75mV/2.5/10/25/ 
100/250/500/1000V 
DC. 2.5/10/25/100/ 
250/500/1000V AC. 
Current: 50uA/1/5/ 
25/100mA/0.5/2.5A 
DC. 5/25/100mA/ 
0.5/2.5A AC. Resist. 
ance: 0.3/3/30/300k 
ohms. Size: 205 x 110 x 84mm. Sup- 
plied complete with leads, crocodile 
clips and steel carrying case. 

OUR PRICE £8.75 P&P 20p 

U4312 MULTIMETER 
extremely sturdy 
instrument for 
general electrical 

667 
0/0.3/1.5/5/ 7.5/30/ 
60/150/300/600/ 
900V DC & 75mV. 
0/0.3/1.5/7.5/30/ 
60/150/300/600/ 
900V AC.0uÁ/ 
1.5/6/15/150/5/150/ 60/ 
600mA/1/1.5/6A 
DC. 0/1.5/6/15/ 
60/150/600mÁ/ 
1.5/6A AC. 0/200/3k/30k ohms. DC 
accuracy 1%. AC 1.5%. Knife edge 
pointer, mirror sale. Complete with 
sturdy metal carrying case, leads and 
instructions. 
OUR PRICE £9.75 P&P25p 

U91 Clamp VOLT 
AMMETER 
For measuring AC volt- 
age and current without 
breaking circuit. Ranges. 
300/600V AC. Current. 
10/25/100/250/500A. 
Accuracy 4%. Size 283 a 

94 x 36mm. Complete 
with carrying case, leads 
and fuses. 

OUR PRICE £10.50 

MODEL C7080EN 
Giant 6" mirror 
sale. 20,000 ope. 
0/0.25/1/2.5/10/ 
50/250/1000/ 
5000V DC. 
0/2.5/10/50/250/ 
1000/5000V AC. 
0/50u A/1/10/ 
100/500mA/10A 
DC. 0/2k/200k/ 
20 Meg. -20 to +50d13. 

OUR PRICE £13.95 

P&P 20p 

P&P 35p 

MODEL 500 
30,000 opv with 
overload protect - 

non Mirror male 
0/0.5/2.5/10/25/ 
100/250/500/ 
1000V DC. 
0/2.5/10/25/100/ 
250/500/1000V 
AC. 0/50uA/5/50/ 
500mA. 12A DC. 
0/60k/6 meg/60 megohms. 

OUR PRICE £10.95 Carr. paid 
Leather case for above £1.75 

KAMODEN 360 MULTIMETER 
High sensitivity. 
DC 100kohmN 
AC /0kohm/V 

o" 
mirror 

verload protectl 
ed. Ranges: 0.5/ 
2.5/10/50/250/ 
1000V DC. 5/10/ 
50/250/1000V 
AC. Current: 
0.01mA/0 5/5/50; 
503mA/10A. 
Resistance: 0.1/ 
1/10/100 ohms/ 
1/10/100k ohms/ 
10/100M ohms. 
Decibels -20 to 
+62dB. Battery operated. Size: 180 x 
140 x 80mm. Supplied complete with, 
test leads etc. 

OUR PRICE £13.95 P&P 25p 

HIOKI MODEL 700X 
100,000opv. Overload 
protection. Mirror sale 

3/0.6/1.2/1.5/3/6/ 
12/30/60/120/300/ 
600/1200V DC. 
1.5/3/6/12/30/60/150; 
300/600/1200V AC. 
15/30uA/3/6/30/60/ 
150/500mA/6/12A DC 
2k/200k/2M/20MO11ms 
-20 to +63dB. 

OUR PRICE £14.95 P&P20p 

KAMODEN HM720B FET VOM 
Input impedance 10 
Megohms. Rang 
0/.25/1/2.5/10/50/ 
1000V DC. 0/2.5/10 
50/250/1000V AC 
0/25uA/2.5/25/250 
mA DC. 
0/5k/50k/500k/5 M 
500 Megohms 

OUR PRICE 
£14.95 P&P 30p 

TMK MODEL 117 FET 
ELECTRONIC VOLTMETER 
Battery operated. 
11 Meg input, 26 
ranges. Large 4%" 
mirror le. Siz e 

149x117x60mm. 
0.3-12000V DC. 
3-300V RMS AC. 
8-800V P.P. 
DC current 0.12- 
12m A. Resistance 
up to 2000MOhms. Decibels: -20 to 
+51dB. Supplied complete with leads 
and instructions. 

OUR PRICE £17.50 P&P 20p 

KAMODEN 72200 Multitester 
High sensitivity 
tester. 200,000 opv 
Overload protected 
Mirror male. 
Ranges. -0/.06/.3 
3/30/120/600/ 
1200V OC. 0/3 
12/60/300/11200 
V AC. 0/6uA/ 
1.2mA/t20mA/ 
600mA/12A DC 
0/12A AC. -20 to 
+63dB. 0/2k/200k, 
2 Meg/200 Megohms. 

OUR PRICE £16.95 P&P 30p 

370WTR MULTIMETER 
Features AC current 
ranges. 20,000opv. 
0/0.5/2.5/10/50/ 
250/500/1000V DC 
0/2.5/10/50/250/ 
500/1000V AC. 
0/50uA/1/10/100 
mA/1/10A DC. 
0/100mA/1/10A 
AC, 0/5k/50k/500k, 
5 Meg/50 Mop. 
Decibels: -20 to +62dB. 

OUR PRICE E17.50 P&P 25p 

U4317 MULTIMETER 
High sensitivity 
instrument for field 
and laboratory work 
Knife edge pointer,' 
86rnm. mirror ale. 111. 
Ranges: 100mV/ 
0.5/2.5/10/25/50/100/250/500/1000 
V DC. 0.5/2.5/10/25/50/100/250/ 
500/1000V AC. Current: 50uA/0.5/ 
1/5/10/50/250mA/1/5A DC. 0.25/ 
0.5/1 /5/10/50/250mA/1 /5A AC. Res- 
istance: 0.5/10/100/200 ohms/1/3/ 
30/300k ohms. Decibels: -5 to +10dB 
Battery operated. Size: 210 x 115 x 
90mm. Supplied in carrying case com- 
plete with leads. 

OUR PRICE £15.00 P&P 213p 

TE40 HIGH SENSITIVITY' 
AC VOLTMETER 
10 Meg input. 
10 ranges: 0.001/ 
0.03/0.1/0.3/ 
1/3/11/30/100/ 
300V RMS. 
Sc t:0d -40o a 
supplied 
uppted 

brand 
new comlete 
with leads and 
instructions. 
OUR PRICE £17.50 P&P 25p 

TE65 VALVE VOLTMETER 
28 ranges. DC volts 
1.5-1500V. AC 
volts 1,5-1500V. 
Resistance up to 
1000 Megohms, 
200/240V AC 
operation. Com- 
plete with probe 

OUR PRICE £17.50 P&P 30p 
Additional probes availed 
RF E2.12, HV E2.50 

TMK LAB TESTER 
100,000opv. 6h" 
male. Buzzer 
short circuit check. 
Sensitivity 100,000 
opv DC. 5k/V AC 
DC Volts: 0.5/2.5/ 
10/50/250/1000V 
AC. 3/10/50/250/ 
500/1000V DC. 
current 10/1000A/10/ 
10/100/500mA/2.5/10A. Resistance: 
tk/10k/100k/10 Meg/100 Meg ohms. 
Decibels: -10 to .49d13. Plastic use 
with carrying handle. Size: 190 x 172 
x 99mm 

OUR PRICE £19.95 P&P 25p 

MODEL U4311 Sub -standard 
Multi -range Volt -Ammeter 
Sensitivity 330 
Ohms/Volt AC 
and DC. 
Accuracy 0.5% 
DC. 1% AC. 
Scale length'. 
165mm. 
0/300/750uA/ 
1.5/3/7.5/151 
30/75/150/300/ 
750mA/1.5/3/ 
7.5A DC. 0/3/ 
7.5/15/30/75/ 
150/300/750mA/ 
1.5/3/7.5A AC. 
0/75/150/300/750mV/1.5/3/7.5/15/ 
30/75/150/300/750V DC. 0/750mV/ 
1.5/3 /7.5/15/30/75/150/300/750V 
AC, Automatic cut out device. Sapp. 
liad complete with test leads, manual 
and test certificates. 
OUR PRICE £49.00 P&P 50p 

LB3 TRANSISTOR TESTER 
Tests ICO and B. 
PNP/NPN. Operates 
from 9V battery. 
Complete with all 
instructions etc. 

OUR PRICE 
£3.95 P&P 2op 

LB4 TRANSISTOR 
TESTER 
Tests PNP or NPN 
transistors. Audio 
indication. Operates 
on two 1.5V 
batteries. Complete 
with instructions etc. 
OUR PRICE 
£4.50 P&P 20p 

U4341 MULTIMETER 
TRANSISTOR TEST 
27 ranges. 16,700opv 
Overload protected 
Ranges: 0.3/1.5/6/ 
30/60/150/300/900V 
DC. 1.5/7.5/30/150/ 
300/750V AC. 
Current: 0.06/0.6/ 
6/60/600mA DC. 
0.3/3/30/300mA AC. 
Resistance: 0.06/ 
0.6/2/6/20/60/200k ohms/2 Mohms. 
Battery operated. Supplied complete 
with robes, leads and steel carrying 
case. Size: 115 a 215 x 90mm. 
OUR PRICE £10.50 P&P 20p 

KAMODEN HM350 
TRANSISTOR TESTER 
High quality 
Instrument to 
test lea kcurrent 

and DC 
current. Arrtoh 
f' factor of 
transi, PNP, diodes, 
transistors,SCR's _ rx- 
etc. 4" square _ ... 
clearsale meter. 
Operates from 
internal batteries. 
Complete with instructions, 

leads 
carrying handle. 

OUR PRICE £12.50 P&P 30p 

S100TR MULTIMETER - 
TRANSISTOR TESTER 
1100,000opv. Mirror 
male. Overload 
protection. 0/0.12/ 
0.6/3/12/30/120/ 
600V DC. 0/6/30/ 
120/600V AC. 
0/12/600uA/12/ 
300mA612A DC. 
0/10k/1 Meg/ 
100 Meg. 
-20 to +5040. 
0.01-0.2 MFG. 
Transistor tester measures Alpha, Beta 
and ICO. Complete with instructions, 
batteries and leads 

OUR PRICE £14.95 P&P 25p 

Model 449A In Circuit 
TRANSISTOR TESTER 
Checks true AC, 
Beta in/out. Checks 
1 O. Checks diodes 
in/out. Checks SCR 
etc. Beta HI 10-500 
LO 2-50. ICO 0- 
5000uA. 220/ 
240 V AC operation. 
OUR PRICE £17.50 P&P 25p 

KAMODEN HMG500 
insulation resistance tester 
Range 0-1,000 
Megohms, 500V 
Battery operated tad 

Wade 
ramie clear la 

tar 4"x 414". 
Complete with 
delu carrying 
case, batteries and instructions 
OUR PRICE £19.95 P&P 30p 

TE16A TRANSISTORISED 
SIGNAL GENERATOR 
5 ranges, 400kHz 
to 30 MHz. An 
inexpensive 
instrument for 
the handy -man. 
Operates on 9V 
battery. Wide 
easy to read 
scale. 800kHz 
modulation. 
Size: 149 e 149 x 92mm. Complete 
with instructions and leads. 

OUR PRICE £8.97 P&P 25p 

TE22 SINE SQUARE WAVE 
AUDIO GENERATOR 
Sine 20eps 
to 200kHz 
on d bands. 
Square 20 

po to 30 
kHz. Output 
impedance 
5000 Ohms. 
200/250V 
AC operation. Supplied brand new 
guaranteed, with instruction manual 
and leads. 

OUR PRICE £17.50 P&P 37p 

ARF 300 AF/RF SIGNAL 
GENERATOR 
All transistorised 
compact fully 
portable. AF sine 
wave 18Hz to 220 
kHz. AF square 
wave 18Hz to 100k 
Hz. Output Square/ 
Sine wave 10V. 
P -P RF 100kHz to 
200MHz. Output 
1V maximum. 
220/240V AC operation. Complete 
with instructions and leads. 

OUR PRICE £29.95 P&P 50p 
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AT201 Decade 
ATTENUUATOR 

200kHz Att die 
range 

ts 
0eps. 

Impedence 
0.1dB 

stage Impedance 600 ohms. Input 
pow« m 30dBm. Size: 180 x 
80 x 55mm. 
OUR PRICE £12.50 P&P 37p 

BELCO Sine Square Wave 
CR OSCILLATOR 
Sine 18. 200 000Hz 
Square 18 x X0,000 
Hz. Maximum out- 
put 110k 
ohms) Operates 
from internal batteries. Amocttw two 
tone case. Size: 196 x 127 x 5hnm 
OUR PRICE £17.50 P&P 17p 

SWR METER Model SWR3 
Handy SWR mater for 
transmitter antenna align- 
ment, with built-in field 
strength meter. Accuracy 
5%, Impedance 52' Indic- 
ator 100uA DC. Full 
scale 5 section collapsible 
antenne. Size 145 x 50 x 
60mm 
OUR PRICE £4.25 P&P 25p 

MODEL TE15 
GRID DIP METER 
Transistorised. 
ates as Grid Clip. 
Oscillator, Absorb - 
tien Wave Meter and 
Oscillating Detector. 

44OkHn-y280MHz 
in six coils. 500uA 

eter. 9V battery 
operation. Size: 
18080x 40mm. 
OUR PRICE £15.00 P&P 20e 

BVDS Vernier TUNING DIAL 
App. 7:1 ratio planetary 
drive vernier dial. Log 
scale 0-180 degrees. 
Blank steles 1-5. 
Dial sae 128 76mm. Ovetae 
190 x 117 x 41mm. 

tl sire 
deep including 

knob and coupling. X" diem. shaft 
OUR PRICE £1.62 P&P 1 

YAMABISHI VARIABLE 
VOLTAGE TRANSFORMERS 
Excellent quality at low cost. 
All models -Input 230V 50/60Hz. 
Variable output 0-260V 
MODEL S260 GENERAL PURPOSE 
BENCH MOUNTING 

P&P 
1A £8.75 30p 

2.5A £10.00 35p 
5A £14.70 37p 
8A £25.50 50p 

10A £28.10 75p 
12A £29.50 100p 
20A £72.50 125p 
25A £72.50 130p 
40A £103.10 150p 
MODEL 52608 
2.5A £8.75 30p 

lA £10.00 35p 

POWER RHEOSTATS 
High quality ceramic 
constmction. Wind- 
ings embedded in 
vitreous enamel. 
Heavy duty brush 
wiper. Continuous 
rating. Wide range 
vé table ex -stock. 

Single hale fixing. K" diameter shahs. 
Bulk quantities Mailable. 
25 WATT 10/25/50/100/250/600/ 
1000 Ohms. £1.15 P&P 10p 

50 WATT 10/25/50/100/250/500/ 
1000/2500/5000 Ohms. 
£1.62 P&P 10p 

100 WATT 1/5/10/25/50/100/250/ 
500/1000/2500 Ohms. 
£2.34 P&P 15p 

RUH6 Reflex Horn Speaker 
Built-in driver 
unit. Impedence 
16 ohms. Power 
ratine 10W. 
Response 380- 
7000Hz. Size 
app. 6" x 6". 
Weather and 
shock protected. 
OUR PRICE £4.97 PAP 30p 

INCORPORATING LASKYS RADIO 
AND G. W. SMITH & CO. (RADIO). 

Send s.a.e. for 8 page list of 
Semi -Conductors 8 Valves 

NEW SINCLAIR PROJECT 80 
HI-FI MODULES & PACKAGES 
Z40 Power Amplifier E5.45 
Z60 Power Amplifier £5.95 
Starets 80 Pre -Amplifier £11.95 
Active Filter Unit £6.96 
PrejJPP 605 E28.96 
PZ5 Power Supply £4.98 
PZ6 Power Supply £7.98 
PZ8 Power Supply £7.98 
2 x Z40/Stereo 80/PZ6 £25.00 
2 x 240/Stereo 80/P2 £27.75 
2 x Z60/Stereo 80/PZ88 £30.45 
Transformer for PZ8 £4.06 
POST & PACKING 35p each 

CLEAR PLASTIC PANEL METERS 
USED EXTENSIVELY BY INDUSTRY, GOVERNMENT DEPARTMENTS, EDUCATIONAL AUTHORITIES ETC. 

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

CLEAR PLASTIC MODEL S0640 
Size: 85 x 64mm 

SOuA .. .. .. [3.35 
£3.30 
£3.30 
£3.25 

50-0-50uÁ £3.35 
100.0.100uA.. £3.30 
1mA .. .. .. E3.20 
5mA .. .. .. [3.20 
10mA .. .. .. £3.20 
50mA .. .. £3.20 
100mA .. ..' £3.20 
500mA .. .. £3.20 
1A DC .. .. £3.20 
5A DC .. .. £3.20 
10A DC .. .. E3.20 
5V DC .. .. £3.20 

20V DC .. .. 

300V DC .. .. 
15V AC . .. 
300V AC .. .. 
VL Meter .. 

E3.20 
£3.20 
£3.20 
E3.30 
E3.30 
£3.45 

CLEAR PLASTIC MODEL SW100 
Size: 100 a 80mm 

50-0.50uA 
100-00.100uA _ 
1mA .. .. .. 
1 A DC .. .. 

300V DC .. .. 

£4.55 
E4.35 
£4.10 
£4.35 
E4.30 
£3.95 
£3.95 
£3.95 
£3.95 
£3.95 300V AC .. .. £4.00 
£3.95 VU Meter .. £4.75 

EDGWISE MODEL PE70 
Size: 90 x 34mm 

50uÁ .. .. .. £4.15 
100uA .. .. £3.95 

£3.75 
500uÁ .. £3.50 
50.0-50uA .. £3.95 
100.0.100uA.. £3.85 
1mÁ .. .. £3.50 
300V AC .. .. £3.50 
VU Meter.. .. £4.25 

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

A range of high quality 
moving coil instruments 
ideal for school experi- 
ments and other bench 
applications. 3" mirror 
scale. The meter move- 

ent is easily accessible 
to demonstrate internal 
working. 

.. £7.60 
100uA .. £7.05 
50-0.50uA .. £7.05 
lA OC .. .. £6.55 
5A DC .. .. £6.55 
5V DC .. .. £6.55 
10V DC .. .. £6.55 
15V DC .. .. £6.55 
20V OC .. .. £6.55 
50V OC .. .. £6.55 

500mA/5A DC 
5V/50V DC .. 
5V/15V DC .. 
1A/15A DC .. 

£6.55 
E7.70 
£7.70 
£7.70 
E7.70 

CLEAR PLASTIC MODEL 85P 
Size: 120 x 110mm 

50.0.50uA 
100.0.100uA.. 
500.0-500uA.. 
1mA . .. 
1-0.1mA .. .. 
5mA .. .. .. 
10mA .. .. .. 
50mA .. .. .. 
100mA 

A 
.. .. 

1A DC .. .. 
6A DC .. .. 
15A DC .. .. 
30A DC .. .. 

150V DC .. .. 

E4.85 
£4.70 
E4.45 
£4.30 
£4.70 
E4.45 
£4.30 
£4.30 
£4.30 
E4.30 
E4.30 
£4.30 
£4.30 
£4.30 
£4.30 
£4.30 
f4.30 
E4.35 
£4.30 
£4.30 
£4.30 
E4.30 

300V DC .. .. £4.30 
15V AC .. .. £4.35 
300V AC .. .. £4.36 
S Meter 1mA.. £4.30 
VU Meter.. .. £5.00 
lA AC .. . £4.30 
5A AC .. . £4.30 
10A AC .. . £4.30 
20A AC .. . E4.30 
30A AC .. .. £4.30 

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

CLEAR PLASTIC MODEL SD830 
Size: 110 x 83mm 

£3.70 
£3.65 
£3.45 

50-0-50uA .. £3.75 
100.0-100uA.. £3.70 
1mA .. .. .. £3.40 
5mA .. .. .. £3.40 
10mA.. .. .. £3.40 
60mA.. .. .. £3.40 

£3.40 
£3.40 
£3.40 
£3.40 

10A DC .. .. £3.40 
5V OC .. .. £3.40 

10V DC .. .. 
20V DC .. .. 
50V DC .. .. 

15V AC .. .. 
300V AC .. .. 
VU Mater.. .. 

£3.40 
£3.40 
E3.40 
£3.40 
£3.65 
£3.65 
£3.85 

CLEAR PLASTIC MODEL 45P 
Size: 50 x 50min 
50uÁ .. .. .. £3.00 

E2.85 
E2.75 

500uÁ .. E2.70 
50.0.50uA .. E2.90 
100.0.100uA.. £2.75 
500.0.500uA.. £2.65 
1mÁ .. .. .. £2.65 

£2.65 
10mÁ.. .. .. £2.65 
SOmA .. .. .. £2.65 

£2.65 
£2.65 300V AC .. .. £2.70 
£2.65 S Meter 1mA.. E2.75 

5A DC .. .. £2.65 VU Meter.. .. £3.00 
10V DC .. .. £2.65 IA AC .. £2.65 
20V DC .. .. £2.65 5A AC .. £2.65 

£2.65 10A AC .. £2.65 
300V DC .. .. £2.65 20A AC .. £2.65 
15V AC .. .. £2.70 30A AC .. .. £2.65 

CLEAR PLASTIC MODEL 38P 
Size: 42 x 42mm 
saA .. .. .. £2.80 

£2.70 
£2.65 

SOOuA .. £2.50 
50-0.50uIi .. £2.75 
100-0-100uA .. £2.65 
500-0-500uA.. £2.50 
1mA .. . .. £2.50 
1-0.1mA .. .. £2.50 
2mA .. .. .. £2.50 
5mA .. .. .. £2.50 
IOmA .. .. .. £2.50 
20mA.. .. .. £2.50 
SOmA.. .. .. £2.50 
100mA E2.50 
150mA £2.50 
200mA £2.50 
300mA £2.50 
500mA £2.50 
750mA £2.50 
1A DC E2.50 
2A DC £2.50 
5A DC E2.50 
10A DC £2.50 
15A DC £2.50 
20A DC £2.50 
3V DC £2.50 
10V DC E2.50 

15V DC .. .. 

100V DC .. 
150V DC .. .. 
300V DC .. .. 
500V DC .. .. 
750V DC .. .. 
15V AC .. .. 
50V AC . 

150V AC .. 
300V AC .. .. 
500V AC .. .. 
S Mater 1mA.. 
VU Matar.. .. 

E2.50 
f2.50 
E2.50 
£2.50 
£2.50 
£2.50 
£2.50 
f2.50 
£2.55 
E2.55 
£2.55 
£2.55 
£2.65 
£2.55 
£2.90 

CLEAR PLASTIC MODEL SD460 
Sinn: 59 x 46mm 
50uA .. .. .. £3.10 
100uA .. .. £3.05 
200uA .. .. £3.00 
500uÁ .. £2.80 
50.0.50uA £3.10 
100-0-100uA.. £3.05 
1mÁ .. .. .. £2.85 
6mÁ .. .. .. £2.85 
IOmA .. .. .. £2.85 
SOmA .. .. .. £2.85 

£2.85 10V DC .. .. 
E2.85 
£2.85 300V DC .. .. 
£2.85 15V AC .. .. 

10A DC .. .. E2.85 300V AC .. .. 
£2.85 VU Mater.. .. 

£2.85 
£2.85 
£2.85 
£3.00 
£3.00 
£3.20 

POSTAGE & PACKING 15p 

CLEAR PLASTIC MODEL 65P 
Size: 86 x 78mm 

SOuA .. .. .. £4.10 
E3.45 
£3.35 

50.00.50uA 
£3.05 
E3.45 

100.0-100uA.. £3.40 
500-0.500uA.. 
1mA .. .. .. 

£2.85 
E2.85 

5mA .. .. .. £2.85 
10mA .. .. .. 
50mA.. .. .. 

E2.85 
£2.85 

100mA .. .. 
500mA .. .. 

f2.85 
E2.85 50V AC .. I DC .. .. £2.85 150V AC .. .. 

5A DC .. .. £2.85 300V AC .. .. 
10A DC .. .. 
15A OC .. .. 

E2.85 
£2.85 

500V AC .. .. 
S Meter 1mA.. 

20A DC .. .. £2.85 VU Meter.. . 

30A DC .. .. £3.10 1A AC .. . 

50A DC .. .. 
5V DC .. .. 

£3.20 
£2.85 

5A AC .. . 

10A AC .. . 

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

E2.85 
£2.85 

20A AC .. . 

30A AC .. . 

50V DC .. .. £2.85 50mA AC .. 
150V DC .. .. £2.85 100mA AC .. 
300V DC .. .. 
15V AC .. .. 

£2.85 
£3.10 

200mA AC .. 
500mA AC .. 

1 

£3.10 
E3.10 
£3.10 
£3.10 
£3.15 
£4.10 
£2.85 
£2.85 
E2.85 
E2.85 
£2.85 
£2.85 
£2.85 
£2.85 
£2.85 

BAKELITE MODEL S80 Enlarged Window 
Size: 80 x 80mm 

50uA .. .. .. £3.85 

500uA .. 
£3.75 
£3.35 

50-0-50uA . 

100100uA 
£3.75 
£3.65 

1mA .. .. .. £3.00 
£3.30 

5A DC .. .. £3.30 
£3.30 
£3.30 

300V DC .. .. £3.30 
300V AC .. .. 
VU Meter .. 

£3.30 
E4.05 

CLEAR PLASTIC MODEL 52P 
Size: 60 x 60mm 
50uA .. .. .. E3.85 

£3.30 

50.0.50uA. .. 
£2.90 

.35 
100.00.100uA.. £3.25 
lmA .. .. .. E2.75 
5mA .. .. .. E2.75 
10mA .. .. .. E2.75 
50mA .. .. .. £2.75 
100mA .. .. E2.75 
500mA .. .. £2.75 
1A DC .. .. £2.75 
5A DC .. .. £2.75 
10V DC .. .. £2.75 
20V DC .. .. £2.75 

£2.75 
£2.75 

16V AC .. .. £2.85 
300V AC .. .. £2.85 

S Meter lmA.. £2.86 
VU Meter . £3.95 
1A AC .. . £2.75 
5A AC .. . E2.75 
10A AC .. . £2.76 
20A AC .. . £2.75 
30A AC .. .. £2.75 

BAKELITE MODEL 65 size : so v eomm 
25uA .. .. .. E5.06 
50uA .. .. .. £3.90 

£3.30 
500uA .. £3.00 
50.0-50u11 £3.35 
100-0-100uA.. £3.30 
500.0-500uA.. £2.85 

£2.85 
f2.85 
£2.85 
£2.85 
£2.85 
£2.85 
E2.85 
£2.85 
£2.85 
£2.85 
E2.85 
£2.85 
£2.85 
£2.86 
£2.85 
£2.85 
£2.85 

150V DC. .. £2.85 
300V DC .. .. £2.85 

1-0.1mÄ 
5mA .. 
10mA.. 
50mA .. 
100mA 
500mA 
1A DC 
2A DC 
5A DC 
15A DC 
30A DC 
50A DC 
5V DC 
10V DC 
20V DC 
50V DC 

30V AC .. . £2.85 
50V AC . . £2.85 
150V AC .. . E2.85 
300V AC .. .. £2.85 
500V AC .. .. £2.85 
VU Meer .. £4.00 

£2.85 
5A AC .. .. £2.85 
10A AC .. .. £2.85 
20A AC .. .. £2.85 
30A AC .. .. £2.85 
50A AC .. E2.85 
500mA AC .. £2.85 
50mV DC .. £3.20 
100m V DC .. £3.20 

240° Wide Angle lmA METERS 
MW 1-6 60x60mm 
£3.97 P&P 15p 
MW 1-880x80mm 
£4.97 P&P 15p 

AUTO TRANSFORMERS 
0/115/250V. Step up or step down. 500W 
Fully shrouded. 1000W 

80w £2.75 P&P 18p 1600W 
150W £3.50 P&P 18p 2250W 
300W £4.50 P&P 23p 5000W 

£6.95 
£9.50 

£12.50 
£20.95 
£44.95 

P&P 33p 
P&P 38p 
P&P 43p 
P&P 50p 
P&P £1 

Also see following pages 

ALL PRICES 
EXCLUDE VAT 
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CI5 PULSE OSCILLOSCOPE 
For display of poised 
d periodic wave- 

forms m electronic 
circuits. VERT. AMP 
Bandwidth: 10MHz 
Sensitivity et 100kHz 
VRMS/mm: 0.1-25. 
HOR. AMP. Band- 
width: 500kHz. 
Sensitivity ay 100kHz 
VRMS/mm: 0.3-25 
Preset triggered sweep 
1-3000usec. Free running 20-200 
kHz in nine ranges. Calibrator pips. 
220 it 360 0 430mm. 115-230V AC. 

OUR PRICE E39.00 Carr. paid 

T03 Portable OSCILLOSCOPE 
3" tube. Y amp 
sensitivity 0.1Vp-p/ 
CM. Bandwidth: 
1.5Hz-1.5MHz. 

2 
Input lmped a: 

MOhms. 25p F. 
X amp. sensitivity: 
0.9Vp-p/CM. 
Bandwidth 1.5Hz- 
800kHz. Input 

Ohms,imped 

a 2 M20pF 

Time base, five ranges 
10Hz to 300kHz. Synchronisation. 
Internal or external. Illuminated scale 
140 x 215 x 330mm. Weight 15//lbs. 
220/240V AC. Supplied brand new 
with handbook. 
OUR PRICE E52.50 P&P 50p 

RUSSIAN CI16 Double Beam 
OSCILLOSCOPE 
5 MHz pass band. 
Separete Y1 end V2 
amplifiers. Rectan9 
tiler 5" x 4 CRT. 
Calibrated triggered 

sap from 0.2usec 
to 100 milli-sec/cm. 
Frebbbuasae runn50Hä time 

Built- 
tim 

and 

Hz. 

nd Calibrator amplitude Calibrator. 
Supplied complete with all accessories 
and instruction manual. 
OUR PRICE £87.00 Carr. paid 

MCA220 Automatic Voltage 
Stabiliser 
Input 88-125V 
AC or 176-250 
V AC. Output 
120V AC or 
240V AC. 
200V A rating. 

OUR PRICE 
£11.97 P&P SOL 

PS10013 Regulated POWER 
SUPPLY UNIT 
Solid state. Output 
8,9 or 12V DC up 
to 3 Amp. Meter to 
monitor current. 
Input 220/240V AC. 
Size: 100x82 x 
159mm. 

OUR PRICE £11.97 P&P 25p 

PS200 Regulated POWER 
SUPPLY UNIT 
Solid state. Variable 
output 5-20V DC 
up to 2 Amp. Inds 
pendent meten to 
monitor voltage end 
Current. Output 
220/240V AC. \ 
Blae: 190 it 136 e 
9emw. 
OUR PRICE £19.95 

EMI LOUDSPEAKERS 
Model 35013x 8" with 
single tweater/aroseov.r 
20-20,00011a. 16 wattsRMS. 

Avdleble 8 or 
16 ohms. 

OUR PRICE 
£7.25 each P&P 37p 
Model 460 13 a e" with 
twin tweeter/aromover 65-1ns 
RM3A S of S.o able 6 ohms 

OUR PRICE £3.82 each P&P 

.oi. . aL 

&P25p 

Also tirs inewous l '!Its 

ALL PRICES 
EXCLUDE VAT 
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TOP QUALITY 

TRIO 
communications 
equipment 
TRIO JR599 RECEIVER 

Ninewere-bands toes y 1.8-29.7 
MHz, 144-146MHz and 10MHz WWV 
SSB, CW, AM and FM. AF output is 
more than 1 watt. S Mener. Squelch 
control. BFO. Variable AF and RF 
controls. 4-16 ohm output and jack 
for phones. Power requirement 100/ 
240V AC. 12/14V DC. Size: 270 x 
140 x 310mm. 

Our Price £132.50 P kr 

TRIO 9R59DS RECEIVER 

Four bonds covering 550kHz to 30 
MHz continuous and electrical bend- 
spreed on 10, 15, 20, 40,and 80 mtrs. 
9 valve plus 7 diode circuit. 4 to 8 
ohm output and phone ¡rick. SOB- 
CW. ANL, variable BFO. S Meter and 

freq- 
uency 445k Hz, audio output 1% watt. 
Variable RF and AF gain controls. 
115/250V AC, with instructions. 

Our Price f42.50 PAID 

TRIO JR310 SSB RECEIVER 

Covers 3.5, 7, 14. 21, 28 28.5 and 
29 1MHz bands and WWV 15MHz. 
SSB, AM and CW. AF t more 
than 1W. Crystal controlledBFO for 
SSB. S Meter, ANL ete. AC 110/120- 
220/240V. SU. 330 x 179 x 310mm. 
OUR PRICE £75.00 Carr. paid 

TRIO TR2200 RECEIVER 
Fully trenzletor- 
iacd itorteble 
VHF trarneelar 
Will tnnarnit and 
receive on Ps 
channels between 
1M-148MHz. 
1 weft trans - 
maw, 12V DC 
Intarnel or est 
end supply. 
Built -In charger 
for NI -Cad sells. 
Poplar/volume 
twitch, aqudoh control channel eel. 
«tor, mkt. socket,earphone/external 
spea ko 144. ComWam with 
cota .odd 14e, 44.72 & 146.32 
crystals. glu: 134 s 68 x IBOmm. 

OUR PRICE £79.50 Carr.pald 

UNR3O RECEIVER 

Four band. carving 660 KHa/3011Ha 
IPO. Sulltm apeake. Opeata from 
220/240V AC. Brand new with Ingo. 
uctions. 

OUR PRICE £15.75 P&P 37p 

BELTEK W5400 CAR 
TRANSCEIVER 

Solid state mobile transe var for 12 
volt DC neg. Transmits and receives 
on any 12 of 28 channels between 
144 and 146MHz. Power output 10W 
and 1W switchable. Controls: On/off/ 
volume, squelch and channel select- 
or. Internal 3" speaker. Complete 
with dynamic ic. PTT switch, three 
ses of crystals for 144.48, 144.6 end 
145MHz, mounting bracket and ins- 
tructions. Size: 150 x 70 if 220mm. 
OUR PRICE £75.00 P&P 50p 

LAFAYETTE HA600 Receiver 1z 
C 

ge ,'.B._.'rn 
General age 150-400kHz, 550 
kHz-30MHr FE front end 2 mech- 
anical filters, product detector. Noise 
limiter, variable BFO S Meter, Band - 
spread and RF pain. 220/240V AC or 
12V DC. Brand new with instructions. 
OUR PRICE £50.00 P&P 50p 

SH628 STEREO HEADPHONES 
Outstanding value. 
With soft ear pads and 
adjustable headband. 
8-16 ohms. 20- 
20,000Hz. Complete 
with lead and stereo 
plug. 
OUR PRICE £1.87 P&P 30p 

LHO2S STEREO HEADPHONES 
Light weight head- 
phones with padded AI 

pieces. 4/16 ohms 

- 

ear 
20-20,000Hz. 
Complete with 6' 
lead and plug. 

OUR PRICE 
£1.97 P&P 30p 

7E1018 Deluxe Mono High 
Impedence Headset. 
Sensitive magnetic 
headset with soft ear 
pride. Impudence 2,600 
ohms 1600 ohms DC) 
Frequency response: 
200-4,000Hz. 
OUR PRICE £2.25 P&P 30e 

DHO2SSTEREO HEADPHONES 
Wonderful value 
end excellent 
performance 
ombined. Adjust 

able head bend. 
Impedenaa 8 ohms 
20-12,000Ha. 
Complete with 
lead and plug. 
OUR PRICE £2.25 P&P 30p 

BH001 HEADSET and Boom 
Microphone 
Moving coll. Ideal 
for 'enquire 
noshing, 
commute. 
cations em. 
Headphone idp eeda.r N ohms. Mee 
rophone ImpiMetee 200 onms. 

OUR PRICE £6.95 P&P 30p 

SPECIAL BARGAIN II 
STEREOSOUNO SPE AKERS 
Matched pelf of 
steno bookshelf 
speakers. Deluxe 
teak veneered 
finis. Ilan 
368» 220e 
100mm. 8 ohms. 
8 watt. RMe, 16 
watts peak. 
Complete with 
Din lead. 

OUR PRICE 
£12.96 P&P 5op I 

JOSTY 

HIGH QUALITY 
CONSTRUCTION 
KITS 
WE ARE 
APPOINTED 
STOCKISTS AT 
ALL BRANCHES 

All kin ara complete with compre- 
hensive easy to follow instructions and 
covered by full guarantee. 

Post and Packing 15p par kit. 
AF20 Mono amplifier £4.80 
AF30 Mono preamplifier £2.61 
A F310 Mono amplifier £5.91 
AT5 Auto light control £2.58 
AT30 Photo cell switch unit £5.70 
AT50400er Light dimmer/ 

AT55 11,300W Lighteed 

control £4.80 
control/ 

AISE22200Wrol Li 
£5.70 

Light dimmer/ 
speed control £6.90 

AT60 1 channel light control £7.80 
AT65 3 channel light control £14.55 
HF61 MW transistor radio £3.33 
HF65 FM Transmitter £2.70 
HF75 FM transistor radio £2.88 
HF310 FM tuner unit £15.81 
HF325 Deluxe FM tuner unit £24.12 
HF330 FM stereo decoder £9.96 
H F395 Aerial amplifier for 

AM/FM bands I, II, & III £1.77 
GP310 Stereo pre -amplifier £21.27 
GU330 Tremolo unit £7.50 
NT1O PSU 100mA/9-12V £6.15 
NT300 Professional stabilised 

PSU. 2 x 30V, 2.2A £12.51 
NT305 Transistor converter 

12/15V AC/DC to 6V, 
7.5V or 9V DC £4.50 

NT310 PSU 240V AC to 2 x 
18V DC at 2A . £4.80 

NT315 PSU 240V AC to 4.5- 
15V DC at 500mA £9.57 

AEI 100mW output stage £1.65 
AE2 Pre.amplifier £1.26 
AE3 Diode receiver £2.00 
AE4 Flasher £1.09 
AE5 Astable multivibrator £1.05 
AE6 Monostable multivibrator £1.02 
AE7 RC generator £1.06 
AE8 Bass filter 99 
AE9 Treble filter 99 
AE10 CCIR filter 99 

NEW FROM JOSTY-KIT 
'Amateur Electronics' 
The professional book for the amateur 
-covers the subject from basic prin- 
ciples to advanced electronic techniq' 

Complete with circuit board for 
making ten of the kits listed above. 

OUR PRICE £3.30 (No VATI 
P & P 25p plus VAT 

FRUSTRATED 
EXPORT ORDER !! 

Philco Ford 5245 Mains Tape 
Recorder, 
wtrack BSR deck 

th pus boson 

operation. 
controls for aper 
operatiotion. Tape 
counter and / 
Comme contra 

Complete with 
hand microphone. 
direct recording 
lead 1 200' reel of tape end spare reel. 
200)210V AC. Fully guaranteed. 

OUR PRICE £17.60 P&P 75p 

Philco Ford 5248 Mains Tape 
Recorder, 
Four neck, 
two epeeda. 
Plano key type 
controls,' time 

tar word 
vnComo 

andg 
level meter. 

tone controls as. 
Cotaygn with 
hentl, mkropho lead for direct rel. 
ordlnYY 1 500' off tap, and span reel. 
200/2501/ AC. Polly quarentead. 

OUR PRICE £27,60 P&P 75p 

KEB30 3 Station INTERCOM 

Mere and two ,sbetetlone. Can be 
gad on desk or well mounted. Comp 

late with Cable end betterla 
OUR PRICE £6.26 P&P 60p 

SINCLAIR 
CAMBRIDGE 
CALCULATOR 
To build yourself. 
Complete kit of parts 
with step by step 
instructions to build 
a full specification 
pocket sized 
calculator. 
OUR PRICE 
£24.95 P&P tree 
ALSO AVAILABLE READY BUILT 
Recommended Price £29.95 
OUR PRICE £27.20 P&P 25p 

Also available- 
SINCLAIR EXECUTIVE 
Recommended Price £39.00 

OUR PRICE £35.45 P&P 25p 

SINCLAIR EXECUTIVE 
with MEMORY 
Recommended Price £49.00 
OUR PRICE £40.75 P&P 25p 

SPECIAL PURCHASE!! 
BSR 8 Track Player Chassis 
Famous BSR 
Snack chassis 
as used in 
model TOSS 

silt 
complete 

and 
with 

black escut- 

toeon fit into 
M 

o 
cabinet. 
Output 125mV. 
240V AC. Overall sue app. 185 x 215 
x 80mm. 

OUR PRICE £8.95 P&P50p 

MP7 MIXER -PREAMPLIFIER 
5 Microphone 
inputs each with 
individual pain 
controls enabl ng 

Pies mixing 
127 Battery arts: Size: 235 
12; x 3mm . oh s. Ps.nx âmV 

2 x km V 600 Photo. Map. 
4mV 50k, tí250, Gamic t00mV 1 

Mag. Output 250mV 100k. 

OUR PRICE £8.97 P&P 20p 

FM TUNER CHASSIS 
6 transistor 
high quality 
tuner. Size 
only 153 x 
101 x 63mm 
3 IF stapes 
Double tuned 
discriminator. 
Ample output to feed most amplifiers. 
Operates on 9V battery. Covers 88- 
108MHz. Ready built, ready for use. 
Fantastic value for money. 

OUR PRICE £5.95 P&P 20p 

A1018 FM TUNER 
Specification 

hove FM 
chassis but 
complete in 
cabinet with 
on/off switch. '. V_ 

Size: 184 x 
86 x 127mm. 

OUR PRICE £9.65 P&P 30p 
Stereo multiplex adapter £4.97 

DT55B DIGITAL CLOCK 
MECHANISM 
Feats rod 
24 hour 
elatm 
setting 
with built 
in buzzer 
On/oft 
and auto 
alarm sleep' switch Illuminated rot. 
cry dial with hours, minutes and see- 
onds. Automatically turns off mho, 
TV, lion, etc. and with emh 
inY III turn on porn whenn required. 
20VV AC operation. Switch rating 
2580V, 3 Amp. 

OUR PRIG! £5.95 P&P 30p 

BINATONE DS100 Digital 
Clock 
240V mains 
operation. 
Ivory irate 
with large 
clear number. 
for hours, 
minuta and »condo, lue. ICI e 7e e 
82mm. 
OUR PRICE £4.50 P&P 30p 

AUDIOTRONIC AHA101 
Stereo Headphone Amplifier 
All silicon, 
trend.tor 
amplifier alter 
ein from mg 
note, ceramic 
Of tuner 
Inputs with 
twin item headphone output. and 
mares. volume controls for each 
channel. Operates from 9V battery. 
INPUTS: BwV end 100mV. 
OUTPUT: 60mV per channel. 

OUR PRICE £7.60 P&P 20p 
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AUDIOTRONIC AMR9000 
Global AM/FM Portable Radio 
10 wave -bands 
covering AM: 
535-1605kHz. 
LW: 150-380 
kHz. MB 1.6- 
4MHz. SW1: 
4-8MHz. 
SW2: 8-1.6 
MHz. SW3: 
16-24MHz. 
PSB1: 30-50 
MHz. PS82: 148- 1 74MHz. FM 88- 
108MHz. Air: 108-136MHz. Feature 
time zone map and timing dial. Large 
clear scale. Telesc aeal and built 
in aerial. AFC on FMri . 6"x4" speaker 
and p Si:34o133Bet 

mm. operation. 
personal earpiece. 

305 
OUR PRICE £36.00 xP&P 50p 

AUDIOTRONIC DOLBY B 
Noise Reduction Units 
Redue tape hiss by 3dB at 600Hz. 
6d8 et 1200Hz and 10dB for all freq- 
uencies above 3000Hz. Size: 460 x 
203 x 79mm. AC 220/240V 

PROCESS 4 
For use with semi-professional tape 
recorders. Frequency response 30Hz 
-20kHz:2dB. S/N better than 70dB. 
Full source/tape monitoring. Switch - 
able multiplex filter. Supplied with 
test tape. 
OUR PRICE £50.00 P&P50p 

PROCESS 2 
For use with cassette and tape record. 

s Frequency response 30Hz-20kHz 
Switchabla multiplex filter. 2 Dolby 
calibration meters. Off tape monitor- 
ing. S/N better than 70dB. Supplied 
complete with test tape or cassette. 
OUR PRICE £34.50 P&P 50p 

CT5050 Cassette Recorder 

Instant recording and playing. Piano 
key controls. Automatic level control. 
Built-in speaker. Complete with rem- 
ote control microphone. carrying case 
and shoulder strap. 

OUR PRICE £8.50 P&P50p 

AUDIOTRONIC ACD660 
Stereo Cassette Deck 

A beautifully styled four track stereo 
deck with an outstanding specification 
offered at a remarkably low price. 
Incorporates a host of features includ- 
ing switcheble noise filter ,normal/ 
chrome tape selector, twin VU meter 
slidernrecord/playback level controls, 
front panel headphone socket, record- 
ing indicator lamp, phono/Din line in- 
put sockets, 3.5mm microphone in - 
sockets etc, etc. Frequency response: 
40-12kHz 140-16kHz Cr021, S/N: 
-45dB. Crosstalk 45d8. Separation: 
-35dB. Noise limiter -8d6 at 10kHz. 
Complete with connecting leads. 
OUR PRICE £39.50 P&P 50p 

INCORPORATING LASKYS RADIO 
AND G. W. SMITH & CO. (RADIO). 

AUDIOTRONIC 
LOW NOISE CASSETTES 
TYPE 5 10 25 
C60 £1.37 £2.61 £6.16 
C90 £1.85 £3.70 £8.71 
C120 £2.38 £4.50 £10.65 
AUDIOTRONIC 
Cr02 CASSETTES 
TYPE 5 10 25 
CR60 £3.41 £6.72 £16.63 
CR90 £4.63 £9.19 £22.80 
AUDIOTRONIC 
8 TRACK CARTRIDGES 
TYPE Each 5 10 
40M 75p E3.50 £6.50 

99p £4.70 £8.90 
P&P Cassettes 33pp, Cartridges 5p each 
OVER 10 of either FREE. t WALKIE 

w TALKIES 

SCh FON IOOmVl 

OUR PRICE £24.95 per pair 
P302 Two Channel 300mW 

OUR PRICE £52.50 per pair 
P1003 Three Channel 1 Watt 
OUR PRICE £71.25 per pair 
P&P 50p per pair 
NB. Licence required for use in UK 

1021 Stereo Listening Station 
For balancing 
and gain selection 
of loudspeakers 
with additional 

headph 
£nee stereo \ 

switching.li Two 
gain controls, speaks., un oft slide 
switch, stereo headphone socket. 

OUR PRICE £2.25 P&P 15p 

AUDIOTRONIC STEREO 
HEADPHONES 
LSH2O Individual 
volume 
Stereo/mono ereeo 

switch. 8 ohms 
40-19,000Hz. 
£3.75 P&P 30p 

LSH30 Open back 
type. Individual 
tone and volume 
controls. 8 ohms. 
30- 20,000Hz 
OUR PRICE 
£5.95 P&P 30p 

LSH40 Two way 
speaker system 
Individual 
volume controls. 
8 ohms. 
20-20,000Hz 
OUR PRICE 
£7.50 P&P 30p 

LSH60 3" speaker 
units. 8 ohms. 
Complete with 
zipped carrying 
ass. 

20-20.000Hz. 
OUR PRICE 
£8.95 PAP 30p 

LSH50 Electrostatic 
with self 
powered energiser. 
and control unit, 
with headphone 

ker selector. 
2 ohms 

20-24,000Hz. 
OUR PRICE 
£16.95 Few 30p 

LOH400 4 channel 
dynamic head- 
phones. Each en. 

ke four 
drive units. units.s. 
4-32 ohms 
20-20,000Hz 
OUR PRICE £9.95 P&P 3op 

EA41 REVERBERATION 
AMPLIFIER 
Self contained. 
transistorised, 
tottery op ted 

imply plug in 
microphone, guitar etc mess eAelePee io 
your amplifier. Volume control and 
depth of reverberation control Beau - 

walnut cabinet. 184 e 77 s 108mm. 
OUR PRICE £7.50 P&P 20p 

SPECIAL 
BARGAIN! 
FERGUSON 
3406 HI-FI 
SPEAKERS 

qualityHigh 
25 W aattts. 4-8 ohms. 40Hz-peaker T1s8kHz 
Size: 560 x 340 x 255mw. approx. 
Wood grain finish with black fronts. 
OUR PRICE £29.95 PR. P&P e1 

RECORD DECKS P&P 50p ' 

BSR McDONALD 
C114 Mini £3.95 
C129 Mono E5.50 
C137 £7.00 
510/TP01 £12.55 
610 £11.30 
610/TPD1 £15.35 
710 £23.10 

MP60 
£28.25 

MP60/ADC K8 
£8.85 
10.90 

MP60/TPD1 £14.15 
HT70 £11.60 
HT70/ADC K7E £14.25 
HT70/TPO1 £16.55 
CONNOISSEUR 
1301 Kit £10.20 
BOl Chassis £12.50 
B02/SAU2/Chassis £25.50 
BD2/SAU2/Plinth/Coyer £32.25 
GARRARD 
10257 Stereo 
2025TC Lass Cartridge 
2025TC/KS40A 
SP25 Mk3 
SP25 Mk3/G800 
SP25 Mk4/M75-6 
SP25 Mk4 

£4.95 
£6.35 
£6.95 
E9.25 

£10.95 
£1390 
£10.90 

SL65B. £11.15 
SL72B £17.75 
SL958......_ £28.00 
401 E28.60 
ZERO 100 £34.10 
ZERO 1005 £31.40 
ZERO 10058.. £29.20 
GOLDRING 
G101/P/C Mk2 
G L72 
GL72P 
GL75 
GL75P 
GL78 
GL78/P/C 
GL85/P/C £72.00 

£22.50 
£25.45 
£33.75 
£32.20 
£41.65 
£34.60 
£56.25 

RECORD DECK PACKAGES 
BSR McDONALD P&P 75p 
210/SC7M £7.90 
C129 
MP60/G800 Console £17.85 
MP60/TPDI/AOC K8 £16.97 
MP80/M44-7 Console £17.50 
HT70/TPD1/ADC K7E ...... £19.20 
610/TPD1/ADC K8 £19.42 
GARRARD 
20257C/9TA-HCD 
SP25 Mk3/G800 
SP25 Mk3/M44E 
SP25 Mk3/M44-7 
SP25 Mk3/M55E 
SP25 Mk3 Module/M75-6 
AP76/G800 
AP76/G800E.. 
AP76/M44-7 
AP76/M44E 
AP76/M55E 
AP76/M75ED 
AP76/M75EJ 
GOLDRING 

£11.35 
£17.10 
£18.25 
£17.80 
£18.80 
£19.45 
£26.75 
£28.95 
£27.50 
£28.00 
£28.60 
£35.20 
E31.20 

GL72/G800 £35.65 
GL75/G800 £40.90 
GL75/G800E £43.35 
GL78/G800 £45.65 
GL78/G800E £48.15 
G101/P/C/G800 £23.70 
PHILIPS 
GA105/GP200 £12.40 
GÁ205 £17.40 
GA207 £20.90 
RANK DOMUS 
13020000 £43.60 
BA4000 £53.95 
BD6000 £97.50 
WHARFEDALE 
Linton W30 Teak 
Linton W30 White £25.10 

LINEAR 202 
STEREO AMPLIFIER 

20 Watts RMS Stereo Ainpl,liar with 
controls for volume, balance, bass and 
treble, Mo /Stereo switch, loudness 
and scratch filters. Uses 20 Silicon 
transistors. Inputs for magnetic and 
crystal cartridge, Aux. and tape. 

OUR PRICE £22.50 P&P 50p 

SPECIAL BARGAIN!! 
PHONIC 10 Two Way Speakers 
Matched pair , 

of compact 

speakers of 
unique design 
aIncr' orporatinghigh 

8 ohms impel 
lime. Size: 348x _Ii 
228 x 110mm. 
OUR PRICE £8.85 Parr P&P 50p 

LEAK TRUSPEED Mk3 
RECORD 
DECK 
PACKAGE 
Ircorpor. 

iow 
speed 
synchron- 
ous hysteresis 
motor giving 
constant turntable 
speed. 33 and 45 rpm. Cast Allum- 
inium turntable. Fitted Goldring L75 
arm and G800 cartridge. complete in 

400íx 
with 

inc. 
pee 

cover. AC10ver. 

Size 
0-130 

and 200-250V. 
OUR PRICE £35.95 P&P 75p 

AUDIOTRONIC AMC50E 
STEREO Magnetic CARTRIDGE 
Made by 
SHURE the 
AMC50E 
offers prof- 
essional 
ormance at a 
budget price. 
Frequency 
response: 
20Hz-20kHz. 
Output voltage. 
6.6mV. Compliance. 5 it 10-6 cm/ 
dyne. Tracking forre 3L to 2 grammes. 
Stylu0002s: EOptical diamond .0007" x .". 
OUR PRICE £4.50 P&P 12p 

AO -76K 
STEREO 
MAGNETIC 
CARTRIDGE 
Frequency 
response 20Hz- 
20kHz. Output: 
5tnV 11kHz 5 cm/sect. 0.7 mil conical 
diamond stylus. Channel separation 
20dB. Tracking weight 1 h-214 pens. 
Original price £3.50 
OUR PRICE £1.95 P&P 12p 

TELETON 
F210 
STEREO 
RECEIVER 
SYSTEM 

6 watts per channel AM/FM Stereo 
tuner amplifier, Garrard 2025TC rec- 
ord deck with plinth, cover and stereo 
certridge,and a wir of Keletron LS50 
speakers. SUPER VALUE I 

Carr 
OUR PRICE £48.50 Ain. £1.25 

ALL PRICES 
EXCLUDE VAT 

CALL INTO YOUR 
NEAREST BRANCH 
OR ORDER WITH 
CONFIDENCE BY 
MAIL ORDER 

CENTRAL LONDON 
10 TOTTENHAM CT. RD. 01-637 2232 
27 TOTTENHAM CT. RD. 0I437 3715 
33 TOTTENHAM CT. RD. 01.636 2605 
42/45 TOTTENHAM CT. RD. 01ó36 0845 
87 TOTTENHAM CT. RD. 01.580 3739 
257/8 TOTTENHAM CT. RD. 01-580 0670 
21 OLD COMPTON 5T. 01-437 9369 
3 LISLE ST. WC2 01-437 8204 
34 LISLE ST. WC2 01-4379155 
118 EDGWARE RD. W2 01-723 9789 
193 EDGWARE RD. W2 01.723 6211 
207 EDGWARE RD. W2 01.723 3271 
311 EDGWARE RD. W2 01-2620387 
346 EDGWARE RD. W2 01-723 4453 
382 EDGWARE RD. W2 01.723 4194 
109 FLEET ST. EC4 01.353 5812 
152/3 FLEET ST. EC4 01-353 2833 
378 HARROW RD. W9 01-2869530 

ESSEX 

86 SOUTH ST. ROMFORD 70-20218 

SURREY 
1046 WHITGIFT CENTRE, CROYDON 

01-681 3077 
27 EDEN ST. KINGSTON 0I-546 7845 
32 HILL 5T. RICHMOND 01-948 1441 

KENT 
53/57 CAMDEN RD., TUNBRIDGE WELLS 

0892-23242 

LEICESTERSHIRE 
45 MARKET PLACE, LEICESTER 

0533-537678 

ALL BRANCHES OPEN FROM 
gam to 6pm MON. TO SAT. 

HEAD OFFICE AND MAIL 
ORDER DEPARTMENT 
AUDIOTRONIC HOUSE. 
THE HYDE INDUSTRIAL ESTATE. 
THE HYDE. LONDON NW9 6JJ. 
TELEPHONE : 01-205 3735 8 5651. 

MAIL ORDER SPECIALISTS 
We offer a speedy .end efficient 
service by marl order. 
Remember to add 10 VAT to 
total value of good, including 
oilman. and packing and send 
cash.','In order to head office. 
TO AVOID DELAYS PLEASE 
PRINT NAME AND ADDRESS 
CLEARLY IN CAPITALS. 

BARCLAYCARD 
& ACCESS 

Holders welcome 
c i branc 
orall telephonntoanye 

h 
your 

order to head once. 
CREDIT TERMS available for 
Personal Shoppers on sales of 
£50 and over 

BARGAIN CENTRE 
Man y special clearance pliers 
and end el stock lines at 
87 TOTTENHAM COURT RD. 
FOR PERSONAL SHOPPERS 

EXPORT Personal etperts 

ranged 
for overseas visitors 

al all our branches. 
Goods despatched to all pails 
o/ the world through our Export 
Mail Order Department 
Imo ertrale attention given to 
orders 

CHEQUES ACCEPTED 
FROM PERSONAL 
SHOPPERS ONLY WITH 
BANKERS CARD. 
ALL PRICES CORRECT Al 
14.1.7181U SUBJECT 
70 CHANGE E. 8 0. E. 

sisó i 
n,wr= 

11 
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I-PRE-PAK 
AUDIO BARGAINS 

STEREO .q DECODER 

E1.95 
incl. P. & P. and V.A.T. 

Ready built unit, ready for connection to the I.F. stages of 
existing FM Radio or Tuner. A tell take light can be connected. 
The Unit is a small printed circuit, no further alignment 
necessary. 
L.E.D. is recommended as the indicating light. Suitable 
device available from us at 360. Instructions included. 

3 WR.M.S.I.C. AMP 
Ong £1a65 Incl. P. 6 P. and VAT 

Order Code I.C.A. 1 

on P. . Board with all components 
or 2 on one board for £2 86 
Order Code 1.C.A.1/S 
These amps. are supplied with a free booklet 
on connecting up, specifications and easy to 
build projects using the I.C.A,1 

5W & 10W AMPS 

5WONLY £Ì.9Ó 
10W ONLY £2.49 

inc. P. & P. and VAT 
These matchbox size amplifiers have an exceptionally 
good tone and quality for the price. They are only 21"x 11". 
The 5W amp will run from a 12V car battery making it very 
suitable for portable voice reinforcement such as public 
functions. Two amplifiers are ideal for stereo. Complete 
connection details and treble, bass, volume and balance 
control circuit diagrams are supplied with each unit. 
Discounts are available for quantity orders. More details on 
request. Cheapest in the UK. Built and tested. 

Now available for 5 &IOWAMPS 
Pre -assembled printed circuit boards 2' x 3' available in 

stereo only, will fit 15 edge connector. 

Stereo Pre -Amp 1 (Pre 1). This unit is for use with low gain 
crystal or ceramic pick-up cartridges. £1.21 

Stereo Pre -Amp 2 (Pre 2). This unit is for use with magnetic 
pick-up cartridges. £1 -69 

Stereo Tone Control (STC). This unit is an active tone 
control board and when used with the right potentiometers 
will give bass and treble boost and cut. £1 21 

Instruction leaflet supplied with all units. Post and 
%packing and VAT included in prices. 

BIM MID 211M 
ndose f. lo, DecoJc,s, 

3W Amps/ 5W Amps 10W Amps, 
Stereo Pre -Amps 1 Stereo Pre -Amps 2 , 

IStereo Tone Controls 
(Please insert quantities and delete those not applicable) 
Name 

IAddress 

BIPREPAK 
Dept. D, 222/224 West Road, 

I Westcliffe-on-Sea, Essex SSO 9DF 

Co. Regrt No.820919 Tel, her Snulhnnd (0702) 46344 `---------J 

I!F1 riinjri 
MONEY BACK IF NOT SATISFIED 
All brans new, full spec. Top grade. 
FREE fabulous NEW catalogue. Send S.A.E. 

Red + data. 1/8" pin source LED's 17p) Til 209 and clip 22p 
BIG }" panel clip and RED LED 28p. GREEN and clip 59p. 
INFRA RED LED LI. IC photo amp 44p and amp/switch 85p. 

DIGITAL DISPLAY. LEO 1/3" 0-9 DP. OIL. £1.69. Minitron type 0.9 DP DIL 
£1.10. SOCKETS 13p. Calculator batt/mains from £19. 

IC OIC3ITRL CLOCK CHIPS. Texas etc. with 4 displays £12.8 displays 
and chip £14.Mostek data and alarm chips with 6 displays £19. pcb 
KIT: All parts and case. National chip. 4 digit £20. 8 x £23. 
GAS sensor TGS 308 £2. KIT £4.89. Fully built U. 
With data INTEGRATED CIRCUITS 741: 8 pin 29p, to 99 and 14 pin 27p, 
748 33p, 709 219, 710 35p, 723 59p, 555 timer 71Ip ZN414 ro. £1.10. 703 rf if 28P. 
me 1310 and led £2.76, me 1339 £1.20, TAD 100 and if £2 
1 AMP + REGULATOR 7805, 5 (& 7.20) V. also 12 L 15V £1.49. 
AUDIO AMPS: mtc 4000 50p; 1 and 2W £1-19; 3W £139. 

74N TTL low prices 0 1 

Gates 7400, etc. ISp, 7413 329, 7447 £1.25, 7470/72 32p, 7474/76 39p, 7490 63p, 
7492 89p, 74121 49p and all others In cat. 
NEW 16 pin counter/driver 90/47 £2.25. DALO p.c.b. PEN 69p, 
DIL SOCKETS: Professional/gold P. Pins hi or to Profile 8, 14, 16 Pin 13p. 
2N3055 33p tour £1. BC107, BC108, BC109 all 7p each. 
IN914 3p, ZENERS BZY88 8p, IA RECTS 50V 3}p, 400V Sp, BRIDGE 2011, 

FETS: 2N3819 19p, 2N3823E 29p, 4416E 25p, BC182/3/4 10p, BC212/3/4 11p, 
BCY70 f 3p, B0131/2 35p ea., BFY51 /2/315p, TIS43 25p, 2N2926 Oy 7p, 2N305315p. 
2N3702/3///516/7/8/9/10/11 all 9p ea.,2N3904/6 14p. HEATSINKS 51/TO5, 18f/T018 
5p. T03: 4YL 29p. TV3 14p 
CAPACITORS': 25V 10, 50, 100 of Sp, DISCS 4p, PRESETS 5p, CARBON- 
PTS 11p. Switch + 11p. Dual 55p. ULTRASONIC TRANSDUCERS £2 ea. 
FLUORESCENT LIGHTS, 8W 13" 12 VOLT £2.59. 

ADD 10% VAT TO PRICES. 
P. & P. 10p CWO. 

3 11 B C 1 r E n' ] C7 P.O. BOX 29, BRACKNELL, BERKS. 

CASED AMPLIFIERS 
Polished wooden cabinet 14 o 
13 x 9" containing a sensitive 
(20uV) 4 valve amplifier with 
tone and vol. controls. 3 watts 
output to 7 o 4" 317 speaker. 
Also included is a non- 
standard tape deck with 
solenoid operation. Supplied 
in good working condition 
complete with circuit diagram. 
Standard mains operation. 
Only £3 (£1 up to 200 miles, 
£1.25 over). Suitable cassette 
£1. Spare head 30p; Amplifier 

chassis only. complete and tested £1.85 (40p). 7 x 4" Speaker 40p (12p). 

7Ib BARGAIN PARCELS 
Hundreds of new components -resistors, capacitors, crystals, pots, switches, 
computer panels with transistors and loads of odds and sods. Still only £1.65 
(40p). 

COMPUTER PANELS 
31b asstd. panels £1 (30p); 7Ib £2 (40p); 56íb £11(c. pd.). 12 top quality panels 
containing power transistors, IC's, trimpots, etc. £2 (30p); 100 boards £12 (£1). 
Pack containing at least 500 components, Inc. at least 50 Transistors 60p (20p). 

NEW COMPONENTS 
SCR's: 200V 5A 40p; 400V 5A alp; BYZ10 1200V 6A 40p; OC16 20p, 0C45 8p; 
0071 8p; OC140 25p; 0C170 15p; 0C171 1Sp; BFY18 12p; BCY72 Sp; 2N3056 
35p; XC121 5p: BC107 8p; 2N3708 Sp; 741C TO99 or 8 pin DIL 32p; 100V 8A 
diodes 20p; 3.9V or 27V 400mW zeners 7p; 22V 1W 10p. 

BULK COMPONENTS 
500 asstd. resistors LI (20p); 300 capacitors, all types £1 (30p) 25 asstd. 10X 
crystals 75p (30p); 40 asstd. pots £1 (30p). 

EX -COMPUTER EQUIPMENT 
1200' }" tape on 7" NAB spool Up (30p); 1800' }" tape on 104" NAB spool in 
casa Up (40p); Screw top electrolytic capacitors: 20,000uF 50V 60p (25p); 
46,500uF 25V 60p (25p); 35,000yF 15V 40p (20p); 40,000FF 10V 40p (20e); 20,0000F 
30V IOp (20p); 25,000pF 25V 40e (20p). 
Fans: 230V 50Hz 81" dia. blades 2800 rpm complete with grill and mounting 

, plate £2.50 (40p). 
Heavy duty heat sinks 6 a 5 a 3" with 2 power transistors 80p (30p1. 

TEST GEAR 
TF144G aig gen, 85kHz-25MHz, tuV-1 V output £16. BFO No. 8 audio oscillator, 
50Hz-20kHz 100 or 6000 output, metered. £9. Oscilloscopes in stock, ring for 
details. 

ODD UNITS 
Useful module containing OC35, 2x OC44, GET103, R's, C's, etc. 40p (10p). 
Cats whisker and crystal 15p; Unit with 2 modern c/o lever switches, 3 trim - 
pots. etc. 80p (10p). 

ADD 10% TO TOTAL FOR VAT 
Carr. in brackets; small parts Sp. 

GREENWELD ELECTRONICS(PWII) 
24 Goodhart Way, West Wickham, Kent. Shops at21 Deptford Broadway 
8E8. Tel. 01.692 2009 and 38 Lower Addiseombe Road, Croydon. 

1106 

www.americanradiohistory.com

www.americanradiohistory.com


Trannies 
All orders to be sent to our new 
retail shop at: - 
4 Bush House, Bush Fair, 
HARLOW, ESSEX. 

Telephone: 37739 

All Prices 
FULLY 

INCLUSIVE 
of VAT 

P. & P. 10p. Catalogue 10p 

74 Series TTL 
(National Semiconductors and I.T.T.) 
LOW PRICES, HIGH QUALITY 

100 plus less 10% on Not 1--- 23t Nt'e t , a5+ 
the 25+ column 7447 £1.48 £1.37 74123 £3.35 £3.28 
No'e 1+ 25+ 7448 £1.98 £1 81 74141 £1.10 99p 
7400 20p 16p 7450 209 16D 74145 £1.65 £1.48 
7401 20p 18p 7451 209 19p 74150 £8.30 £2.75 
7402 20p 189 7453 20p 19p 74151 £1.21 L1.15 
7403 20p 18p 7454 20p 18p 74153 11.32 £1.16 
7404 lip 189 7460 209 189 74164 £2.20 £1.87 
7405 21p 19D 7470 339 27p 74155 £1.65 £1.21 
7406 54p 49p 7472 33p 30p 74150 £1.65 11.21 
7407 599 48p 7473 48p 42p 74167 £1.54 L1-48 
7408 29p 24p 7474 44p 40p 74160 12.18 £2 05 
7409 299 249 7476 63p 57D 74161 12.18 £2.05 
7410 209 18p 7476 559 515 74162 £4-84 £4 54 
7411 23D 215 7480 £110 99D 74163 14.84 £4 64 
7412 40D 339 7481 £1.37 £1.28 74164 22-78 £2.63 
7419 319 29p 7482 £1.10 99p 74165 22.72 12.83 
7416 49p 47p 7483 £1.32 £1.29 79186 14.28 23.94 
7417 579 539 7494 L1.32 £1.21 74174 12.78 £2 86 
7420 209 18p 7486 22-75 £264 74175 1194 £1.81 
7422 609 58p 7486 489 419 74176 21.89 £127 
7423 60D 589 7489 £4 95 £4.29 74177 22.75 42.64 
7426 80p 53p 7490 829 73p 74180 22.75 £2.64 
7428 35p 31p 7492 84p OSp 74181 £6.49 £8.05 
7427 55p 51p 7493 82p 689 74182 22-111 £2 02 
7428 85p 79p 7494 11-04 98p 74184 22.69 22.42 
7430 209 18p 7495 £1.14 £1.03 74190 £8.08 22.69 
7432 42p 33p 7496 £1.25 £1.15 74191 12.30 £2.24 
7433 97p 91p 74100 1275 £2.68 74192 22.53 £2 30 
7437 77p 74p 74104 £1.18 £1.14 74193 12.53 22.30 
7438 77p 749 74105 £1.18 £1.14 74194 13.27 13-15 
7440 20p 18p 74107 48p 48p 74195 12.42 42.50 
7441 819 78p 74110 67p 85p 74198 £2.18 22.06 
7442 819 789 74111 £1.52 £1.40 74197 12.18 22.08 
7443 £1.40 £1.32 74118 £1.10 80v 74198 £6.65 £8.05 
7444 2157 £1.52 74119 £1.64 Li -64 74199 £6.85 28.05 
7445 £231 £2.18 74121 47p 42p 74200 128.40 221.12 
7446 22-31 £2.18 74122 £1.70 11-59 

Linear Integrated Circuits 
301 
301 
301 
301A 
S01A 
303A 
307 
307 
307 
308 
308A 
7090 
709c 

DIL 
TO99 
8 PIN ill I. 
DIL 
T099 
8 PIN OIL 
DIL 
T099 
8 PIN Úl1, 
T099 
TO99 
DII, 
T099 

50p 
55p 
489 
69p 
89p 
66p 
699 
89p 
66p 

6.45p 
840p 

359 
81D 

723c 
7230 
741c 
741e 
741e 
747o 
748e 
7480 

DIL 
TO99 
8 PIN DIL 
14 PIN UIi, 
TO99 
DIL 
DIL 
TO99 

999 
95D 
88D 
399 
419 
48p 
891 
41p 

THE FERRANTI 
RADIO IC 

ZN414 8182 

Electrolytic 
Capacitors 
4 VOLT 

47µF Bop 
100µF 64p 
220µF 85p 
330µF 85p 
1000µN I8p 
4700/.F 29p 

6.3 VOLT 
33µF 131p 
68µF 819 
160µF 81p 
470µF lip 
680µF 18p 
1500µF 18p 
2200µF 18p 
3200µF 289 

IO VOLT 
22µF 611) 
47µF 81p 
100µF 64D 
220µF Sp 
330µF 109 
470µF 10p 
1000µF Ilp 
1600µF 20p 
2200µF 24p 

16 VOLT 
15µF 84p 
33µF 84D 
150µF 641) 
180µF Sp 
220µF Sp 
680µF 17D 
1000µF 17p 
1500µF 259 
2000µF 43p 

25 VOLT 
10µF 6111 
22µF 811) 
47µF 819 
100µF 8p 
150µF 8p 
220µF 1Op 
470µF 18D 
080µF 20p 
1000µF 229 
32009F 399 
5000µF 68p 

40 VOLT 
68µF 66p 
15µF 811) 
33µF 64p 

40 VOLT 
47µF 85p 
100µF Sp 
68µF 10p 
22Oµ1 lip 
470µF 199 
680µF 25P 
1000µF 259 
22O0µ? 44p 

63 VOLT 
1µF 
22µF 
47µF 
68µF 
10µF 
22µF 
68µF 
100µF 
150µF 
220µF 
330µF 
470µF 
1000µF 

659 
Sip 
81D 
88p 
841) 
811) 
10p 
lip 
7Sp 
19p 
22p 
26p 
44p 

VOLUME CONTROLS 
Potentiometers 
Carbon track 60013 to 2.2220. 
Log or Linear. 
Single 13p. Dual gang (stereo) 44p. 
Single type with D.P. switch 18p 
extra. 

CARBON SKELETON 
PRESETS 
Small high quality type (linear 
only). All valves 100-5 meg ohms. 
-1 watt ep each 
-2.5 watt 84p each 

THYRISTORS 
P.I.V. 50 100 200 
1 Amp 2561) 859 41p 
3 Amps 44p SOD 80p 
P.LV. 700 400 
1 Amp 449 58p 
3 Amps - 60D 

SLIDE SWITCH 
SPOT lip each. D.P.D.T. 180 each. 

MINIATURE NEON 
LAMPS 
240V or 110V 1.4 6p. 6 plus 44p 
each. 

Mullard Polyester Capacitors 
C280 SERIES 
250V P.C. mounting: 001µF, 0015, 0.022 31p. 0033, 0047, 0068 4p. 0.1 44p. 
015, 0.22 55p. 0.33 7p. 0.47 91D- 0-68 18p. 1µF 14p. 1 6µF Up. 221.5F 979 
C296 SERIES 
400V: 0-001µ1, 00015, 00022, 0-0033, 00047 Op. 0.0068, 0-01, 0016, 0-022, 0033 84p. 
0047, 0068, 01 41p. 0.15 64p. 0.22 811). 0B3 12p. 0.47 144p. 
180V: 0-01µF, 0-015, 0022, 0033, 0047, 0-068 85p. 0.1 9p. 0.15 4p. 0-1 44p. 
0.15, 0.22 55p. 0.33 7p. 0.47 919- 0.68 129. 1µF 1449 15µF 229. 22µ1, 24p 

AMTRON KITS 
We have been appointed stockist of 
Amtron high quality construction kite. 

(20p P/P on all kits) 
UROS Transistor teeter £2.60 
11K120 HI-FI Amplifier 12w 2520 
1111110 Stereo Amp 5+6w £11.07 
UK115 Hi -FI Amp 8w 14.81 
UK220 Signal Injector 12.67 
UK300 Four Channel Radio Control 

transmitter 16.65 
11K310 Radio Control Receiver 2228 
UK326 '0XC2' Channel Splitting 

Unit. 1000 A 2000 Hz 27-86 
UK330 0X02' Channel Splitting 

Unit. 1500 de 2500 Hz 8786 
13K415 Resistor Box 28.69 
13K426 Capacitor Box 28-89 
UK515 MW Radio Receiver 17.86 
1.1K790 Capacitive Burglar Alarm £767 
Many other kits available. Send for the 
free Amtron Catalogue. 

* These Kit Prices include VAT * 

OUR NEW 
RETAIL 

SHOP IS NOW 
OPEN 

Monday to Saturday 9-5-30 
Friday late opening 6 o'clock 

VEROBOARD 
01 015 

24 x 3! 24p 19p 
24 x b 27p 28p 
5t x 31 27p 28p 
33 x 5 319 Slp 
17 x 24 82p 88p 
17 x 34 21.10 87p 
17 x 6 (Plain) 90D 
Pin insertion tool 57p 67p 
Spot face cutter 46p 46p 
Pk 36 Pins 209 209 

Resistors 
1 watt 5% carbon Ip 
1 watt 5% carbon 1p 
1 watt 10% carbon 04D 
range 10 ohms to 4.7 megohms. 
4 watt m/o 2 % 42 
range 10 ohms to 1 megohms. 

MINITRON DIGITAL 
INDICATOR TYPE 3015F 

Read 0-9 and decimals. ONLY 8166 

400mW ZENER DIODES 
BZY88 Series 3.3 volt to 33 volt. 

1-99 100 plus 
79 ep 

£1 BARGAIN 
PACKS 

10 Silicon NPN Power transistors 
(2N3005) tested/unmarked. 
30 Plastic PET% unmarked/untested/ 
similar to 2975819. 
20 TO5 Transistors NPN 2 to 5 amp 
untestted/unmarked. 
20 TO18 transistors PNP like BC178, 
BC179 etc. untested/unmarked. 
30 Plastic 2973055 lnmarked/unteete 
T0220 case. 
10 General Purpose, fully tested 
FET's. 
500 carbon resistors 1, 
100 Electrolytic condensers 
250 Ceramic Polystyrene, Silver 
Mica etc, Condensers. 
250 Polyester, Polycarbonate, Papetq" 
etc. condensers. 
25 Potentiometers assorts 
260 High Stab 1%, 2%, 5% resistors- 
lib Assorted nuts, bolts, washers, 
spacers, etc. 
25 Assorted Switches, rotary, leve" 
micro, toggle, etc. 
50 Preset Potentiometers d * any 5 packs £4 * 

P/P 10p for reek Pack. 

Transformers 
Primary 200-220-240 volt. P/P 
MT111 12 volt -5 amps £1.11 16p 
MT111/13 24 volt -25 amp 2185 209 
61171 12 volt 2 amp 11.76 22p 
MT71/B 24 volt 1 amp 81.76 22p 
MT18 12 volt 4 amp £2.47 36p 
MT18/11 24 volt 2 amp £2.47 36p 

30 volt transformera 
Prim 200-220-240v. Secondary voltage. 
1216, 20. 24, 30v or 12-0-12v or 15-0-15v. 
MT112 -5 amps 81.32 22p 
MT79 8180 36p 
MT 3 2 12-96 36p 
MT20 3 8280 42p 
MT51 5 24-84 49p 

60 volt transformera 
Prim 200-220-240v, Secondary volt.. 19. 
25,33, 40, 50v or 25-0-25 volt. 
MT102 -5 amps L1-76 30p 
MT103 1 12.68 38p 
MT105 3 24.84 52p 
MT106 4 1802 52p 

80 volt transformer 
Prim 200-220-240 Secondary 24. 30. 40, 
48, 00v or 24-0-24v or 311-0-30v 
MT124AT -5 amp 8176 38p 
MT126AT 1 8847 34p 
MT127 2 £3.80 44p 

Miniature transformera 
Prim 220 volt 
BT606 100mA 8-0-0e, 98p 15p 
BT909 100mA 9-0-9v 98p 15p 
BTI2012 100mA 12-0-12v 21-08 15p 
BT24024 100mA 24-0-24v 8.195 lop 

Transistors/ 
Diodes 

AC107 169 
AC126 14p 
AC127 18p 
AC128 18p 
AC142K 22p 
AC141K 20p 
AC176 159 
AC187 182 
AC187K 209 
AC188 189 
AC188K 809 
ACY17 84p 
ACY18 21p 
ACY19 259 
ACY20 22p 
ACY21 289 
ACY22 18p 
ACY39 68p 
AD140 40p 
AD142 94p 
AD143 315) 
AD149 38D 
AD150 60p 
ADI61 38p 
AD162 38D 
AF114 18p 
AF115 18p 
AF116 18p 
AF117 18p 
AF118 92D 
AF124 279 
AFI39 39p 
AF239 41p 
AL100 77p 
AL102 68p 
AL103 55p 
BC107 lip 
BC108 119 

BC109 Ilp 
BC113 164p 
BC116 lop 
BC126 lop 
BC126 26p 
BC1S2 lop 
BC134 lßp 
BC135 lop 
BC137 18p 
B0138 88p 
BC142 88p 
BC143 88D 
110144 SOp 
BC145 28p 
140147 9p 
BC148 Sp 
BC149 Sp 
BC15S I8p 
BC164 172 
BC157 lop 
BC158 12D 
BC159 14p 
BCI87 189 
BC188 lip 
130169 lip 
BC177 152 
BC179 16p 
BC182L lOp 
BC183L lip 
BC184L 111) 
BC188 88p 
BC212L lip 
BC313L lip 
BC214L 112 
BC258 9p 
BC259 Sp 
BC287 14D 
BC268 16p 
BC300 40D 
BC301 32p 
BC302 SOp 

BC303 1501) 

BC304 40p 
BCY70 17p 
BCY71 37p 
BCY72 17D 
BD131 88D 
BD132 909 
BDI35 42p 
BD138 50p 
B0141 £1.87 
BD142 509 
BF159 8Sp 
BF173 29p 
BF177 28p 
BF178 29p 
BF179 35p 
BBI94 15D 
BF195 17p 
BF244 279 
BF260 29p 
BF329 18p 
BF330 18p 
BF390 87p 
BFX84 289 
BFX85 35p 
BFX86 22p 
131187 289 
BFX88 26p 
BFY50 21p 
BFY51 17p 
BFY52 17p 
BFY84 99p 
BFY90 72p 
BSX20 19p 
C407 221) 
C426 33p 
C428 819 
C460 17p 
MP8111 35p 
3118112 42p 
S1P8113 351) 

MP8121 839 
MP8122 44p 
MP8123 60p 
NKT211 28p 
NKT21228p 
NKT21426p 
NKT217 55p 
NKT26I 28p 
NKT2712Ap 
NKT274 20p 
NKT275269 
NKT403 71p 
NKT40588p 
NKY603F 

669 
NKT6130 

8Sp 
NKT674 28p 
NKT677G 

249 
NKT71382p 
NKT773 272 
0019 66p 
0020 4bp 
0023 99D 
0025 45p 
0028 50p 
0029 50D 
0035 50p 
0036 50p 
0044 14p 
0045 14p 
0070 239 
0071 14p 
0072 14p 
0081 149 
0033 82p 
0084 88p 
T1P29A 689 
TIP30A 84p 
TIP31A 642 

TIP32A 789 
TIP33 2106 
TIP34A 

8164 
TIP36A 

2283 
TIP36A 

23-19 
TIP41A 7Sp 
TIP42A 91p 
2N708 lap 
2N930 23p 
2971181 2212, 
2N1132 2,81) 
2N1013 229 
2N1711 869 
2N2904 40p 
2N2904A 

442 
SN2905 442 
2972924 18p 
2972926 10p 
2N3053 26p 
2613054 SIP 
2NS055 529 
2973702 112 
2973703 lip 
2N2704 110 
2N3705 lip 
243706 lip 
9973707 lip 
2973708 lip 
2N3709 lip 
2N5710 11P - 
2N3711 915 
2973794 172 
2963819 28P 
40381 60p 
40362 6011 
40638 509 

Diodes & 
Rectifiers 

1N914 8D 
1N918 8p 
1N4148 8p 
1544 lOp 
1N4007 22p 
18113 17p 
BAI00 18p 
BA102 25p 
BA115 Bp 
BA144 14p 
BA145 22p 
44A164 14p 
BAX13 14p 
BAX16 14p 
BAY18 19p 
BAY 31 Sp 
BY100 19p 
1121.26 18p 
BY127 19p 
BYX10 24p 
0,46 19p 
oA10 24p 
0A47 pp 
OA70 8p 
OA73 lip 
0A79 Op 
0A81 Op 
0A85 lip 
OA90 8p 
OA91 81, 
OA95 Op 
oA200 lip 

M 
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NO EXTRAS 
ALL PRICES INC. VAT 

FREE! P.&P. 

AMPLIFIERS £ 
Keletron ESA 700 7+7 watt 2300 
MK 11 ESA 160015+15 watt 32 60 
Tripletone MkII Hi-Fi 77 7+7 watt 2760 
MK II HI -Fi 1818 18+ 18 watt 35 00 
Teleton MkII SAQ307 8+8 watt 87-00 
h.MI 1515 15+15 watt 3740 
hotel RA210 .. .. 8300 

RA310 .. .. 4400 
hotel Tuner/Amp. RX150A .. 51.00 
SANSUI models in stock. 
RECORD DECKS 
C:arnrd 2025TCI9TAHC/G .. 1100 

8P25 Mk. III .. .. 11-00 
IISR MP80ISX5H .. .. 1100 
Connoisseur BD1 Kit.. .. 1100 

BD2 Chacota .. 29-50 
SAU2 Pick-up Arm 1225 
BCU1 Cartridge .. 4.95 

RECORD DECK PACKAGES 
Garrard SP25 Mk.III/0800 C. A P.1950 

AP76/G800 C. a P. 8000 
Plinth & Cover for Garrard 

SP25/2025TC .. 896 
SPEAKER BARGAINS 
EMI 13" x 8" 3, 8 or 15 ohm 

Plain .. .. .. .. 2.35 
with Co -Axial Tweeter .. 2.60 
Twin Tweeter .. .. .. 8.95 

Type 350 8 ohm, 20 watt .. 850 
Si" 8 ohm, 10 watt .. 2.86 
8" 8 ohm, 10 watt .. 8.90 
12" 8 ohm, 20 watt 476 
8" x 5" C/Mag. 5 watt 140 
8" x 5" Dualcone 8 ohm. 
In wan .. .. 2.70 

NEW 
ei ELECTRONICS 

2 
FANE 7" x '4" 3 or 8 ohm .. 1.16 

8" Dualcone 8 ohm .. 260 
CELESTION 8" 15 ohm .. 1.75 
ADASTRA 10" 8 or 15 ohm, 

10 watt .. .. 996 
BAKER GROUP 25 

12" 8 or 15 ohm, 25 watt .. 460 
6" 8 ohm, 6 watt C/Meg... 46 
2t"8 ohm or64 ohm 80 

SELECTION OF GOODMAN AND 
WHARFEDALE SPEAKERS ALSO 
AVAILALE. 
KIT FORM CABINETS -TEAK 

VENEER 
12 x 12 x 8 with 8", 8" x 5". 

or 65" and 35" cutout 2.75 
17 x 10 x-9 with 8"or 13" x 8" 

cutout . .. .. 896 
18 x 11 x 9 with 13" x 8" cut 

out for EMI 360 .. 460 
TWEETER & CROSSOVER 
EMI 31" 3 or 8 ohm C/Mag. 1-10 
Cone Tweeter 8 or 16 ohm, 10 watt 2.00 
Cone Tweeter 8 ohm, 3 watt 140 
Horn Tweeter 8 ohm, 20 watt 380 
Dome Tweeter 8 ohm 30 watt 4.00 
Crossovers CN23 (3 oheo), CN28 

(8 ohm), CN216 (18 ohm) .. 1-10 
CARTRIDGES 
ACOS GP91/SSC or (1P91/38C 

Stereo comp. .. .. .. 1.05 
GP93/1 Stereo crys. .. 1.85 
(íP9411 Stereo crys. .. 1-75 
GP95/1 .. .. .. 185 
(1P96/1 .. .. .. 1.76 
OP101 .. .. .. .76 

SONOTONE 
9TAHC Stereo ceramic, diem. 1.80 
9TAHC/(1 Slim 8t, etereo car. 

diem. .. .. .. 1.80 
19 -TI Stereo crystal .. .. .86 

BOR BCSM Stereo ceramic .. 226 
SXIH Stereo crystal .. 1.86 
8XSM Stereo crystal .. 185 
X 5H Mono/stereo .. 1.30 

ALL MERCHANDISE FULLY 

X8M Mono/stereo .. 1.80 
GOLDRING G800 .. .. 8.85 

0850 eels 
STYLI For Above Cartridges 

Sapphire .. .. .80 
D. Diamond .. 125 

GOLDRING 0800 0850 1.95 
MICROPHONES 
CM20 Crystal Hand -80 
CM70 Planet stick metal, switch 

crystal .. .. . . 1.70 
DM180 Dynamic uni -dir, ball 

metal .. 4 00 
UD130 50K/600 ohm, uni -ih r, 

ball metal .. .. .. 486 
TW206 .. 5.90 
CONDENSER MIKE 600 ohm, 

uni -dir. .. 7-90 
Cassette STICK MIKE with R. 

Control on/of switch (2.5 & 

35 no. J/Ply).. -- .. 1.45 
MIKE MIXERS Mono.. .. 4.10 

Mono/stereo de luxe 5.50 
CASSETTES 
Type Low Pin- Phil- Mem- Am- 

notse ¡mole lips orex pen 
C45 50p 46p 
C60 859 40p 60p 55p 653 
C90 48p 66p 89p 75p 763 
C120 66p 763 105p 1103 110p 
Cassette Head Cleaner .. .. .45 
BIB Stereo Test Cassette .. 1.86 
AMPEX Head Cleaner De- 

magnetiser .. .. .. 185 
PLASTIC LIBRARY CASES for 5" 
Reels 20p. 51" Beets 25p. 7" Reels 803. 
CASSETTE CASES .. 12p 
TAPES Sind. L.P. D.P. 
5" 56p 86p OP 

5Y" 869 75p 2100 
7" 75p 4300 2320 
AKAI TAPE DECK 

40001S Tape .. .. .. 73.60 
GXC4OD Cassette .. .. 8495 
CS35 + CB58 .. .. .. 79.95 

MAIL ORDER DEPT. 
i(PWI3) 

BELMONT STREET 
MONTO N, ECCLES 
MANCHESTER 

GUARANTEED Tel. 061-789 5268 

CALLERS WELCOME AT OUR 
BRANCHES 

Manchester Liverpool 
30-32 Shudehill 15 Whitechapel 
061.832 7710 051-238 0738 
Leeds Sheffield 
4 New Market St. 20 P105100e St. 
0532 42708 0742 79308 

BARCLAYCARD 

Credit Terms 
l 

Buy n with Access 

for Callers 
BUDGET SYSTEMS 

BUSH Stereo System with 
independent Volume, Bass and 
Treble controle on each Speaker 
for optimum reproduction. Using 
GARRARD 2025TC Auto Change 
Deck in deluxe teak plinth and 
over. 

Today's Value 24950. 
OUR PRICE £27.50 

+2160 9. a D. 

12 months Guarantee by Maker. 
THIS IS A BARGAIN NOT TO 
BE MISSED: 

HEADPHONES 
AMSTRAD HPSIA 
ROTEL 430 .. .. 

630 .. 

ABE 116 .. 
ABE 20 .. 
ASE 22 .. 

KOSS K711 (Black or Red) 995 
KS . 1195 
KSLC (with Vol. 

control) .. .. 18-25 
K0727B .. .. 1875 
K0747 ....1950 
HVI .. .. 1960 
PRO4AA .. .. 2895 
PROSLC .. .. 58.75 
ESP() 42.75 

LEESSON ELECTROSTATIC 1960 
Mono/stereo super deluxe 8-1612 2.75 
Headphone Adaptor .. .. 250 
Curly No. Lead 20ft, 1.10 
IN -CAR ENTBBTAINMENT SECTION 
Car Cassette Stereo Player and 

Two Speakers .. .. 2995 
Car 8 -track Stereo Player and 

Two Speakers .. .. 16.60 
SHIBUYA 8 -track Player Maine/ 

Car detachable with 2 separate 
sets of Speakers .. 89.96 

Pair of Car Stereo Speakers 8.86 
Pair of Car Stereo Speakers 

(Door )hunting) .. .. 8.95 

9 

AKAI 

495 
4.90 
8-20 
8.95 
5.75 
7.95 

TWO NEW ip 
SOLDER 
SIPPERS diä 

MAKE DE - 

SOLDERING v 
I 

QUICK : 

oeE' EASY Neste 
emettew 

Longs 
L 'I 

Longs Ltd. 
Hanworth Lane 
Trading Estate 
Chertséy Surrey 
KT 16 9LZ. 

Maxi -Super HT 1810 and 

Maxi -Mini HT 1800 
Solder Sippers 
Designed for use when working 
or re -working P.C. Boards. Per- 
mits removal of molten solder 
from Multi -leg components, en- 
abling easy extraction. The sol- 
der is 'sipped' through the noz- 
zle, and automatically ejected 
when the instrument is next used. 
A Swiss precision instrument 
manufactured to a high degree 
of accuracy. 
The anti -corrosive outside casing 
has a knurled finish for more 
positive grip, and encases plated 
internal parts. 
The Maxi -Super has been design- 
ed with a 3.5 kg. spring action 
recoilless plunger, whilst the 
Maxi -Mini with its conveniently 
shaped operating button, has a 

2.5 kg. spring action plunger, 
protected by a channel guard. 
Both models have been designed 
with an easy -to -replace 'dupont' 

i teflon screw -in nozzle. a u S am am- m--- I 

PLEASE FORWARD PLEASE SUPPLY PLEASE SUPPLY 
without obligation Maxi -Super HT Maxi -Mini HT 

1810 at £6.60 1800 at £4.95 

I enclose cheque value 

POSITION 

'further details. 

I NAME. ' COMPANY ' ADDRESS 

SIGNED 
Prices include VAT Reg. England 66496 - a - - I MI InIn MS MO MI 
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~ AMAZING MINIDRILL- 
Th _: ;li ewe: 

Mirti=D1'i 

FOR 
PRECISION 
MODEL WORK 

6 

1- 
1. 

TOOLS 
ref. g'te.- 

e 

Inb,sperisiblr for preci- 
sion drilling, ,grinding, 
polishing, etching, goug- 
ing, shaping. Precision 
Power for the enthusiast. 
Shockproof. Completely 
portable power from 44 
dolt external battery. So 
much more scope with 

MINI -DRILL. Super Kit 
extra power, interchange- 

.ible chuck) E6 35 p.p. 13p. 
De' Luxe Professional Kit 
.vlth 17 tools L9.40 p.p. 

P -res include V.A.T 

MERLIN SUPPLY CO. 

Dept. PW 374 Nailsea, Bristol BS19 2LP 

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

in vertical and 
horizontal com. 
pirations. Trans- pRE5 parent plastic 
drawers have label 
slots. I D, 2D have 
removable space divider. Bu, Id up 
any size cabinet for wall, bench or t ble cop 
SINGLE UNITS ((5x2}x2r) LI.40 Dozen 
DOUBLE UNITS 02.30 Dozen 

r. .í TREBLE (3D) E250 for 8 

DOUBLE TREBLE 2 drawers in one outer case (602) £3.60 
for 8 EXTRA LARGE SIZE (6D1) q-40 foré. Carriage 35p Orders over CIO 
post free. QUANTITY DISCOUNTS! 5% in 

yyLI 
for orders over CIO, 

PLEASE7r ADD ÌÓ'over 
E50. Quotations for 

VAT TO TOTAL REMITTAuNCEcs 
I T tIIPRY (Dept. PW3), 124 CRICKLEWOOO BROADWAY. 

wL cs LONDON N.W.2 01-4504844 

IN T E -R -L -O -C -K -1 -N -G 
PLASTIC STORAGE DRAWERS /I N, LLI IJ 

111111 

4°- II 

DISCDUIR ' 1 114 
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YATES ELECTRONICS 

RESISTORS 
W libra high stability carbon film -very low noise-capless construction. 
W Mullard CR25 carbon film -very small body size 7.5 x 2.5 mm. 
W 2% ELECTROSIL TR5. 
ower 

watts Tolerance 

15` 21 

(FLITWICK) LTD. 
ELSTOW STORAGE DEPOT 

KEMPSTON HARDWICK 
BEDFORD 

Range 
4.7 n-2.2MD 
3.3M 0-10M n 

IOn-IMn 
10% I n-3.90 
5% 4.70-IMn 

4 10% I n-100 
Quantity price applies for any selection. 

Values 
available 

E24 
E12 
E24 
Ell Ip 0.8p 
E12 Ip 0.8p 
El2 6p SSp 

Ignore fractions on total order. 

Price 
1-99 100+ 
Ip 0.8p 
Ip o8p 

3.sp 3p 

DEVELOPMENT PACK 
0.5 watt 5% Iskra resistors 5 off each value 4.70 to IM n. Ell pack 325 resistors £2.40. E24 pack 650 resistors £4.70. 

POTENTIOMETERS 
Carbon crack 5kU to 2M0, log or linear (log }W. lin }W). 
Single, I2p. Dual gang (stereo), 40p. Single D.P. switch, 224p. 

SKELETON PRESET POTENTIOMETERS 
Linear: 100, 250, 50013 and decades to SM U. Horizontal or vertical P.C. 
mounting (0.1 matrix). 
Sub -miniature 0.1W, Sp each. Miniature 0.25W, 7p each. 

TRANSISTORS 
AC 107 
AC126 
AC 127 
AC 128 
ACI31 
AC 132 
AC176 
ACIs7 
AC 18e 
AD140 
AD149 
AD 161 
AD162 
AFI 14 
AFI15 
AFI16 
AFI17 
AFI18 

ISp 
lip 
ISP 
Isp 
lip 
12p 
Isp 

129 

3Sp 
33p 
36p 
20p 
2 

lop 
Sep 

AF126 
AF139 
AF178 
AF180 
AFI81 
BC 107 
BC 108 
BC 109 
BC147 
BC148 
BC149 
BCI57 
BC 15e 
BC 159 
BCIB7 
BD131 
BD 132 
BD133 

10p 
32p 
32p 
40p 
40p 

12p 
11p 
lip 

149 
14p 
14p lip 
73p 
7Sp 
7Sp 

1Sp 
lop 
28p 
32p 
31p 
32p 
32p 
14p 
14p 
ISp 

BFY50 10p 
BFY51 lOp 
BFY52 lOp 
BUYI05 215p 
0C26 4Sp 
OC2s 50p 
0C35 SOp 

BFIIS 
BF173 
BFI77 
BFi78 
BF179 
BF180 
BF181 
BF194 
BF195 
BF197 

0C42 
0C44 
0C45 
OC70 
OC71 
OC72 
0031 
OC82D 
2N2646 
2N2904 
2N2926 
2N3054 
2N3055 
2N3702 
2N3703 
2N3704 
2N3705 
2N3706 

12p 
12p 
lip 
lip 
lip 
lip 
609 

lopo 
S8p 

lip 
llp 
12p 
llp 

2N3707 
2N3708 
2N3709 
2N3710 
2N371 I 

2N3819 
2N4062 
2N4286 
2N4289 
40360 
40361 
40362 
40408 
ZTX I 08 
ZTX300 
ZTX302 
ZTxsoo 
ZXT503 

12p 
10p 
Ilp 
lip 
lip 
31p 
12p 
20p 
20p 
359 
3Sp 
40p 
40pp 

1Sp 
20p 
ISp 
l0p 

ZENER DIODES 
I 

WIRE WOUND POTS. 3W, 10, 25, 400mW 5% 3.3V to 30V, 12p. 500 and decades to 100k 0. 2Sp. 

DIODES 
RECTIFIER 
BY127 1250V 
I N4001 50V 
1N4002 100V 
1N4004 400V 
I N4006 800V 
I N4007 1000V 

IA 
IA 
IA 
IA 
IA 
IA 

lip 
7p 
8p 
s 

10p 
10p 

SIGNAL 
0A85 
0A90 
0A9 
0A202 
1144148 
BA114 

7p 
Sp 
Sp 
7p 
Sp 
lip 

SLIDER POTENTIOMETERS 
86mm x 9mm x 16mm, length of track 59mm. 
SINGLE IOK, 25K, IOOK log. or lin. 40p. 
DUAL GANG, 10K + IOK etc. log. or lin. 60p. 
KNOB FOR ABOVE, 11p. 
FRONT PANEL, 65p. 
18 Gauge panel 12in x 4in with slots cut for use with slider pots. Grey or matt black finish com- 
plete with fixings for 4 pots. 

BRUSHED 
ALUMINIUM 
PANELS 
12in x 6in, 2Sp 
12 in x 2}in, 10p 
9in x tin, 7p 

THYRISTORS 
2N5060 50V 0.8A 30p 
2N5064 200V 0' 8A 47p 
106F SOV 4A 40p 
106D 400V 4A SSp 

ALUMINIUM BOXES 
A87 21"x 54" I}" 
AB8 4"x4"x I{" 
AB9 4"x2}"x 1 " 
ABIO 4"xS}"x I " 
ABII 4"x2Y'x2 
AB12 3"x2ax I" 

sop 
sop 

55Óp 
60p 
44p 

ABI4 
ABIS 
AB16 
AB17 
ABIS 
ABI9 

7" x S" x 2-}" 
8"x6"x3" 
10"x7"x3" 
10" x 44" x 3" 12"x5"x3" 
12"x8"x3" 

849 
108p 
122p 
108p 
12op 
160p 

HEATSINKS-REDPOI NT 
2W 14p. 4W 45p TO5 Clip Sp TOI Single Sp 3W 36p 6W 60p TO18 Clip Sp TOI Double Ep 

TRANSFORMERS All have 240V primary 
MT3012 0-12-15-20-24-30V 2A 
MTSO/ 0-19-25-33-40-50V 1-A 
MT50/1 0-19-25-33-40-50V ÌA 
MT5012 0-19-25-33-40-50V 2A 
MT60/} 0-24-30-40-48-60V #A 
MT601 0-24-30-40-48-60V IA 
MT60/2 0-24-30-40-48-60V 2A 

£2.85 
£1-90 
£1.55 
£3 -SO 
£2-10 
£2 80 
£3 80 

C.W.O. PLEASE. POST AND PACKING 
PLEASE ADD lop TO ORDERS UNDER 62. 
Catalogue which contains data sheets for most of the 
components listed will be sent free on request. 
IOp stamp appreciated. 

Callers Welcome Mon. to Sat. 9 a.m. 3 p.m. 

PLEASE ADD 10% VAT 
MULLARD POLYESTER CAPACITORS C296 SERIES 400V: 0.001µF, 0.0015oF, 0.00220F, 0.00334F, 0.00470F, 21-p. 0.0068µF, 0.01µF, 0.015uF, 0.0220F, 0.033µF, 3p. 0.047µF, 0.068µF, 0 luF, 4p. 0 ISuF, 6p. 0.220, 7}p. 0.33µF, Ilp. 0.479F, 13p. 
160V: 0.01µF, 0.0150, 0.022µF. 0033µF, 0.047µF, 0'06BuF, 3p. 0. lµF, 3}p.0.15µF, 
44p. 0.220, Sp. 0.33µF, 6p. 0.479F, 7}p, 0.680F, I Ip. I'OUF. 13p. 
MULLARD POLYESTER CAPACITORS C280 SERIES 
250V P.C. mounting: 0.01µF 0.015µF 0.022µF, 3p. 0.0330F, 0.0470, 0.068µF, 3}p. 0 IUF, 4p. 0.15µF, 0.220, Sp. 0.330, 64p. 0.47µF, 8}p, 0'68µF, llp. I.OpF, 
13p. 1.59F 20p. 2.20F 24p. 
MYLAR FILM CAPACITORS 100V I CERAMIC DISC CAPACITORS 0.001µF, 0.002µF, 0.0050F, 0.01µF, 0.02uF. I 100pF to 10,000pF 1p each. 1}p. 0.04µF 0.05µF 0.068µF, 0.1µF, 3}p. I 

ELECTROLYTIC CAPACITORS 
IMF/a) 1.63, I .5/63, 22/63, 3.3/63, 4.7(63, 68/40, 68/63. 1025. 1063, 15/16, 15/40, 
15/63, 22 10, 22/25, 22,63, 33/6-3, 33/16, 33/40, 47/4, 47 10. 47 25, 47/40, 6816.3, 
68/16, 1004, 100/10, 100/25, 150/6-3, 150/16, 220/4, 220/6-3. 220 16. 330/4, 6p. 47/63 100/40, 150;25, 220/25, 330,10, 470/6.3, 7p. 68,63, 150/40. 220 40, 330/16, 1000/4, 10p 470/l0.60/6-3, I I p. 100:63, 150/63, 220/63,1000/ 10, 129.470 25, 680/16, 1500/6 3, 13p. 470/40, 680/25, 1000r16, 1500/10, 2200'63, IEp. 330,63. 680/40, 1000/25. 1500/16, 2200/10, 3300/6.3, 47004,11 p. 

SOLID TANTALUM BEAD CAPACITORS 
0.19F 35V 2.2µF 35V 

0.22µF 35V 4.7µF 35V 
0.47µF 35V 6.8µF 25V 

I.OUF 35V 10µF 25V 

22µF 16V 
33µF 10V 

, 47µF 6.3V 
100uF 3V 

lap 

VEROCOARD 
0.1 

2} x 39 22p 

3}} x 3J l4p 
3 x 5 27p 

I7 x 2 7Sp 
17 x 39 IOOp 
17 o 5 (plain) - 
17 x 3} (plain) - 
17 x 2} (plain) - 
29 x S (plain) - 
2 x 39 (plain) - 

Pin insertion tool S2p 
Spot face cutter 41p 
Pkt. 50 pins lop 

0.15 
16p 
24p 
240 

57}p 
7sp 
82p 
60p 
42p 
11p 
lIp 
S1p 
41p 
top 

JACK PLUGS AND SOCKETS 
Standard screened I8p 2.5mm insulated 
Standard insulated lip 3.5mm insulated 
Stereo screened 3Sp 3.5mm screened 
Standard socket ISp 2.5mm socket 
Stereo socket 18p 3.5mm socket 
D.1.N. PLUGS AND SOCKETS 
2 pin, 3 pin, 5 pin 180°, 5 pin 240", 6 pin 
Plug 11p. Socket 8p. 
4 ay screened cable, ISp/metre. 
6 way screened cable, lip/metre. 

ep 
e 

13p 
sp 
8p 

BATTERY ELIMINATOR L1.50 
9V mains power supply. Same size as PP9 battery. 

LARGE (CAN) ELECTROLYTICS 
16009F 64V 74p 2500µF 64V EOp 4500µF 16V 50p 

2500µF 40V 74p 28000 100V £1.60 4500µF 25V £1.68 
2500µF 50V Sep 3200µF 16V SOp 5000pF 50V £1.10 

HIGH VOLTAGE TUBULAR CAPACITORS -1,000 VOLT 
0.01µF 10p 0.047µF 13p 0.220F 209 0.0220 12p O.laF 139 0.47µF 22p 

POLYSTYRENE CAPACITORS 160V 1}% 
IOpF to I,000pF EI2 Series Values, 4p each. 

SMOKE AND COMBUSTIBLE GAS DETECTOR-GDI 
The GDI is theworld'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, Ll. Kit of parts for detectors including GDI and P.C. board but excluding case. Mains operated detector £3.10. 12 or 24V battery operated audible alarm 0.30. As above for PP9 battery, £6.40. 
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. 

METERS I)" Scale -5000A, IwA. 10mA, I00mA LI -90 

BULGIN MAINS CONNECTORS 
3 Pin I}A Chassis Plug 

Line Socket 
3 Pin 3A Chassis Plug 

Line Socket 
3 Pin SA Chassis Plug 

Line Socket 

10p 
13p 

IOp 
14p 
16p 
1Sp 

3 Pin I }A Chassis Socket I8p 
Line Plug 13p 

3 Pin 3A Chassis Socket 21p 
Line Plug 23p 

2 Pin 5A Line Plug 20p 

THERMIISTORS 
VA1005 
VA 1026 
VA1033 
VA 10555 
VA 1066S 
VA 1077 
R53 

ISp 
1Sp 
Isp 
ISp 
ISp 
Isp 

LI 35 

WAVECHANGE SWITCH 23p 
Ip 12W, 3p 4W, 2p 2W. 2p 6W. 

4p 3W 

ROTARY MAINS SWITCH 
O.P. 2A 3lp 

LINEAR IC's 
709 14 pin DIL 40p 
741 8 pin DIL 40p 
741 14 pin DIL 38p 
723 14 pin OIL 9Sp 
747 14 pin OIL 85p 
748 8 pin DIL 43p 
DIL Sockets 14 pin and 16 pin 16p 

1109 
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Fully guaranteed 
Individually packed 

VALVES 
61211 £3 00 ECL81i 409' N78 2275 
CY31 45p E1,36 BOp 0A2 40p 
DAF90 45p EF37A 6100 OB2 409 
DF98 45p EF40 62p PABC80 S5p 
DH96 60p EF41 669 PC97 41p 
DLO! 35p EF811 25p Pl,gMl 489 
DL94 45p EF83 £1-00 PCA284 86p 
DL96 55D EF8.5 Slp PCC85 40p 
D3170 60p EF811 27 PIX:88 559 
DY80 3bD 
DY87 80p 
DY802 SOp 
E88(C/01 

£1-0S 
E180CC 65p 
E18.2CC £1-16 
EA50 18p 
EABC80 88p 
F,AF42 56p 
EB9] 20p 
EBC33 60p 
EBC4I 850 
EBF80 40p 
EBF80 40p 
EBF83 40p 
EBF89 279 
ECC81 859 
E(X%2 26p 
ECM 839 
F.CC84 27p 
EC(:85 Np 
SCUSO 
ECC88 89p 
EC(1189 655 
ECF80 81p 
ECF82 85P 
ECF83 67p 
ECF801 56p 
EC1142 709 
ECH81 80p 
ECH83 40p 
F.CH84 409 
ECL80 40p 
ECL82 31p 
ECL83 70p 

EF89 
EF9I 
EFO! 
EF95 
E1,183 
EF184 
EFL_00 
EL34 
EL36 
EL41 
EL81 
EL8! 
EL84 
EL85 
EL86 
EL911 
EL95 
EL600 
EL504 
81431 
E3180 
E3184 
EM87 
EY61 
EY81 
EY86 
EY88 
EZ40 
EZ41 
EZ80 
EZ81 
GY501. 
G'L34 
GZ37 
KT08 
K T88 

70D PL509 

p 
PL80'2 

£280 PY33 
£2.90 PY80 

V.A.T. 

25D P(XXI9 45p 
879 PCC189 50p 
40p PCF80 25p 
36P PUF82 35p 
:ISD PC1+84 54p 
31p PCF86 55p 
60p PCF:09 75p 
50p PCF201 75p 
47p PCF801 50p 
55p PCF802 45p 
62p PCF805 909 
62p PCF806 66D 
219 PCF808 85p 
44p PC11200 70p 
86D PCI.81 50p 
819 PCL82 35p 
86D P(.7.83 65p 
709 PCL84 35D 
70p PCL86 45p 
809 PCL805 50p 
45p PD500 £1 80 
360 PFL200 65D 
70p PL36 55p 
40p PL38 65p 
409 PL81 409 
409 PLUS 40p 
40p PL83 45p 
60p PL84 80p 
75p P4500 75p 
289 PL504 75p 
27p PL508 gOp 

21-10 
959 
68D 
359 

TRANSISTORS, ZENER DIODES etc. 
AC 07 811p, BUDS 20p NKT222 8010 0(775 259 
AC113 16p1BCI82A llp OAS /0p 0076 25p 
AC126- 20p BC212A 18D OA10 409 01.77 4611 
AC 27 209 BCY72 16p 0A70 lOp 0(A8 86p 
AC128 20p BD138 45p OA71 lOp O(.780 26p 
ACI32 25p BFllb 26D 0A73 15p O1:81 20p 
AC176 20p BF187 250 0A74 159 OC81D 20p 
AS:187 25p BF173 26p OA79 lOp OC81DM 20D 
AC]88 25p BF173 25P °A81 089 0082 25D 
ACYI7 85D BF177 20p OA91 -07p OC82DM 80p 
ACY28 86 BF180 86p 0A200 07p 0083 26p 
ADIOS 409 111,200 80p OA202 10p 0C84 25p 
AD149 50p BFY51 20p OAZ200 60p OC122 6100 
AD161 85p BFY52 20p OAZ201 45p 047139 26p 
ADIOS 85D B1rY110 769 OC16 01 00 012140 85p 
AFI 18 25p 418Y29 809 O4222 6100 00141 60p 
AF127 80p BYZ13 35D OCIO 40p OU170 25p 
AF139 809 BYZ16 600 0C26 35p 0C171 809 
AF 178 48p CR81110 80p 0(.`28 85p 00200 409 
.41,180 485 CR81/20 40p 0029 65p 0C201 76P 
AF181 489 CR81/40 48p 0C35 509 00202 90 
AFI86 4 CR83/40AF OCIO 66D 0C203 55 
APRI: 21.00 60p 0C44 179 O(`204 66 
ABY2O 259 CR825/025 0C45 12p 00205 2100 
ASY28 269 769 O1.70 18p OC 61.10 
80107 10p 0ET115 760 0(.71 12p G12F71206 6100 
BÚ108 10p I1ET110 85D 0072 20p ORP12 UP 
BC113 169 GEX86 5150 0073 SOp ORP60 509 

PY81 
PY82 80p 

UBC41 .çp 
UBF80 85D 

UY41 p 
UY85 869 

384 809 
4 36p 

PY83 85p UBF89 40p VR105/3040p 3V4 45p 
PY88 88y UBLI 70p Z800U £2-00 5ß/254M 
PY500 01-00 UBL21 70p 3801U 2200 2800 
PY800 46p U(X785 45p 28031! 21-25 510/253M 
PY801 45p UCF80 80p 7.900T £110 6810 
QQV03-10 UCH42 70P 144 209 5540Y 769 

01.20 UUH81 859 IRS 4159 51740 350 
519 85p 12C482 359 I84 80p SV40 45p 
TTYI £4.80 CULOS 65D I85 80p 5Y3GT 45e 
U25 86p UF41 65p 1T4 809 5Y4G 850 
C20 86p 
17191 88p 

UF80 Sop 
1.71,83 361/ 

1X21 000 
1X210 809 

5Z3 7úp 

(7801 80p 
UABC80 40p 

1F89 86p 
UL41 60p 

2X25 28.00 
3A4 50p 

524 
5Z41.'r 45D76D 

17AF42 66p UL84 40p 308 40p OAB7 450 

MANI' OTHERS IN STOCK include CalAade Bap 
PnetaBe Up ta il 12p, £1-£917p. 12-£3 920. Over £3 

Please add 10% to all 
orders 

METERS Full List of our vary large 
stock of meters on request. 

29/41FT. AERIALS each consisting of ten 311., {in. 
dia. tubular screw -In sections. 11ft. (6 -section) whip 
aerial with adaptor to flt the 7in. rod, insulated base. 
stay plate and stay assemblies, pegs, reamer, hammer, 
etc. Absolutely brand new and complete ready to erect. 
in canvas bag. £780 new £4.50 slightly used. 
Carriage £1.50. 

ORP61 45p '8_411 b6D 
ALL valves 

ORP90 95p12372646 46p guaranteed 
05103 211012142904 20p 
RAE811AF 282989 24-00 68651 659 12Q7cT 40p 6064 450 

up 1288053 20p 6Y4WA 21-00 12907 40D 6060 85P 
8D94 21p 12143054 46p 6Y5 55p 1487 80p 6080 £2 20 
V405A 25p' 283050 55p OYSGT 40p 19405 50p 6140 £2 00 
ZR II 50p 283846 300 6Y6 25p 1903 £7.00 8020 £375 
ZR2I 30p 2143730 65p 6Y7G 800 19(10 £5 75 9001 300 
ZR22 25p 253731 700 6Y731 45p 19114 £8 25 9007 50p 
ZT20 £100 253819 25p OK6GT 70p 20P4 £1 00 9003 55p 
ZT83 609 28303 70p 0X7 409 2546t:T 60p 9004 25p 
ZT84 6100 28304 80p 6X70 25p 301215 90p 9090 255 
ZT91 2200 28307 6160 6K 811T 40p 318117 2100 
2T202 bop 28703 73p 8X25 700 301218 90p 
ZT203 500 40594 85p 61,651 2185 301,5 2100 C.& Tubs 
ZTX302 20p 40095 75p 08.47 40p 301,41 769 

1 N823A Bbp 40836 2100 08A71.T 250 30FLI2 950 
1144785 7bp 40860 9Op 68C7(iT 20p 301'414 80p 
214918 SIP 68(17 40p 30415 95D 
214987 4Sp ZEN E R 08Y7 40p 30L17 95P 
2N1304 220 DIODES 68Y7GT 28p 30P12 950 
281305 22D tOW/I1 45p 08X7 45p SOPI9 95p 

00 7-5 6750 
0013-2 

£18 00 
11:1'3-34 

31200 
MW'13-35 

£15'00 
281306 250 10W/!\" 45p 681.70T 45p 30PLI 801) volt 139A 
2141307 250 IOW/62V 46p 681470T 45p 30P413 £100 2760 
2141308 27p IOW/7.51460 685(7 45p 301'414 £1.00 ve1151711 
2851309 28D 10W/11V 45p 6161: 15p 35L8(:T 509 29.00 
282147 lOp IOW/151 45p 6V6(1T 4bp 35W4 400 31t P1 £4.00 

35Z41:'í' 6X4 40D 55P 88D 28-10 6A(.7 45D 6ßA6 pl 6X50 40p 5005 45p 00V 0700 
6A146 60p 613E0 32916X5(1T 45p 50('061: 
OAK5 35D 6B(161: 70p OYOI: 759 61.10 

881. 810 
BAKE 38p OBY6 55p 624 40p 70 70p 
6.4Gí 20p 6BQ7A Up 6-30L5 86p 711 Sbp 
0Á45W' 50p 6BR7 6100 7B7 709 78 50p 
6AM6 85p OBW6 909 7Y4 1309 80 55p 
SANO 60p OBW7 909 9D6 400 7.23.ä/13 £700 
e AQS 42 6C4 30p 11E2 24-80 803 ES60 
OAQSW" 65p SLY] 40p 12AT6 86p 805 £1200 
0.480 51.1p OCHO 55p 12AT7 350 807 50p 
OATS 38D 6C1Á1 6úD 1.'2%117 83p 813 £4.75 

fi.4L'fi SOD ODO SSp 12AV6 50p 806.1 £1 00 

GT 7b BEAB 7úp 12AX7 30p 9314 £4.75 
12BAfi 409 954 50p 

OAXfi.4X4 SOT SOpD úD`23 BOp 12BE6 50p 955 40p 
0B7 up 6F33 £625 128117 50p 956 309 

Tubes and Special Valve. I .E, 12C8 45p 957 40p 
poet free. C.O.D. 25p extra. 1 

12E1 6886 2051 70D 
12K5 95p 5933 £300 
12K7GT 45p 6057 60p 
12K8GT 829 0060 60p 7'.íA 22250 

Special Valeea 
C1`2339 

64500 
YP9/7D 

£85 00 
K301 £4'50 
K305 £1100 
K308 £1450 
K337 £1450 
KRN'!A 

£000 
WL417A 

£1-35 
3Y/92 / E 

285-00 
5022 E22 00 

Colomor (Electronics) Ltd. 
170 GOLDHAWK ROAD, LONDON W12. 

RETAIL: 743 4946 TRADE: 743 0890 
Open 9-12.30, 1.30-5.30 p.m. Thursday 9-1 p.m. 

WHAT READERS SAY 

BASI ELECTRICITY(5vols) 
ELECTRONICS(óvols) 
TELEVISION(3vols) 

You'll find it easy to learn with this outstandingly 
successful PICTORIAL METHOD. The essential facts 
are explained in the simplest language, one at a time, 
and each is illustrated by an accurate cartoon -type 
drawing. These clear and concise illustrations make 
study a real pleasure. The books are based on the latest 
research into simplified learning techniques. This easy - 
approach -to -learning method has proved beyond doubt 
that acquiring knowledge can be an enjoyable ex- 
perience. 

Tho series 
will be of ea- 

ceptional value In 
training mechanics and 

technicians in Electricity. 
Radio and Electronics. 

Basic Electronics received today. Excellent - 
would you now please send Basic Electricity. 

E. Q. Blackpool 
I am very pleased with these manuals: they 
give the best instruction I have ever had on the 
subject yet. K. J. Grays. 

Delighted with the excellent publication. As a 

retired electrical engineer, Electronics is a new 
field for me to take up as a hobby. 

H. W. L('ä61iIt$rul.. 
Although they are very instructive they are 
vcry easily and quickly read. L. T. Scansi a. 

Should you be, in 
any way dissatis- 
fied with the 
MANUALS your 
money will be re- 
funded by return 
of post. 

-------------- 
To The SELRAY BOOK CO., 60 HAYES HILL, HAYES, 

BROMLEY, KENT. BR2 7HP 
Please find enclosed P.O./Cheque value £ 

BASIC ELECTRICITY 5 parts £5.30 D 
BASIC ELECTRONICS 6 parts £6.40 
BASIC TELEVISION 3 parts £3.60 

Tick Set(s) required. Prices include Postage and Packing. 
YOUR 100% GUARANTEE. If after 10 days examination you decide to 
return the Manuals your money will be refunded in full. 
NAME 
BLOCK LETTERS . 

FULL POSTAL 
ADDRESS 

POSTNOW FOR TH/S OFFER! 
1110 

J 
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ALL PRICES INCLUDE V.A. 
SPEAKER BARGAINS £ 
EMI 13" x 8" 3, 8 or 15 ohm 
Plain .. 2.05 
With Co -Axial Tweeter .. 220 
Twin Tweeter .. 3.55 

Type 350 8 ohm, 20 watt 8.00 4" 8 ohm, 10 watt 2.70 
8" 8 ohm, 10 watt 3.75 

12" 8 ohm, 20 watt 5.50 
8" x 5" C/Mag. 5 watt 1.20 
8" x 5" Dualcone 

8 ohm, 10 watt 2.45 
GOODM ANS 6+" 8 ohm 

Dualcone .. .. .. 1.60 
TWEETER & CROSSOVER 
EMI 3+" 3 or 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 3.50 
KIT FORM CABINETS TEAK VE 
12 o 12 x6 with 8"8"x5"or 

6+" and 3}" cut out.. . 2.45 
17 x10x9 with 8" or 13" x8" 

cutout .. . 3.50 

ELAC 8 Bohm Dualcone .. 2.10 
FANE 7" x 4" 3 or 8 ohm .. 1.00 

8" Dualcone 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 . .. 8.45 
P. S P. .. -25 

5" 8 ohm, 5 watt C/Mao . 85 
24" 8 ohm or 64 ohm .. 50 

P.&P. .. 10 

Dome Tweeter 8 ohm, 30 watt 4.00 
Crossovers CN23 (3 ohm), 

CN28 (8 ohm), CN216 (16 

P. & P. .. 

NEER 
18 011 x g with 13" x 8" cutout 

for EMI 350 .. .. .. 

P. & P. ea. 

1.00 
10 

4.25 

.35 

MICROPHONES 
CM20 Crystal Hand .. 
CM70 Planet stick metal, 

switch crystal 
DM160 Dynamic uni -dir, ball 

metal 
UD130 50K/600 ohm, uni -dir 

ball meal .. .. .. 

.S0 

1 55 

3.95 

4.50 

CONDENSER MIKE 600 ohm, 
uni -dir .. . 7.90 

Cassette Stick Mike with R. 
Control on/off switch 
(2.5 á 3.5mm J/Ply) .. 1.35 

P. A P. 15 

SOLDERING IRONS 
ANTEX CN240 15 watt . 1.60 

SK 1 Kit (15 watt iron 
2 spare Bib etc.).. 2.85 

CARTRIDGES 
ACOS GP91/2SC or GP91/3SC 

Stereo comp. . 1.00 
GP93/1 Stereo crys... 1.35 
GP94/1 Stereo crya... 1-75 
GP95/1 .. .. 1.35 
GP96/1 .. .. 1.75 
GP101 .. .. .. .75 

SONOTONE 
9THAC Stereo cer. dram. 1.80 

X25 25 watt (low 
leakage) .. 1.60 

P. &P. .10 
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 

GOLDRING G800 G850 £3.85 £2.95 
STYLI for above cartridges 
Sapphire .35 D. Diamond 1.25 
GOLDRING G800 G850 1.95 

P.&P. -05 
BATTERY ELIMINATORS 
240v Input 6, 7-5 or 9 300mA 220 
12v d.c. Input (fits In car 
TAPES Stnd. LP DP 
5" 45p 55p 70p 
51" 5Sp 65p 95p 
LOW NOISE CASSETTES 

1-5 6-10 11-20 
C60 35p 33p 30p 
C90 45p 43p 40p 
C120 55p 52p 50p 
PLASTIC LIBRARY CASES 
For 5" Reels .. .. .. 18p 

56" Reels .. .. .. 22p 
7" Reels .. .. .. 25p 

lighter socket) 6, 7.5 or 9 
d.c. output at 300mA .. 220 

P.&P. -IO 

Stnd. LP DP 
7" 65p 95p 110p 
P. & P. 1-3, Op ea. 4 or more, lot 30P 

Cassette Head Cleaner 35p 
P. & P. 1-5, 3p ea. 6-10, 15p lot. 
11-20, Post Free. 

CASSETTE CASES 10p 
P. & P. 1-3, 5p ea. 4 or more, 20p 

BIB ACCESSORIES 
Tape Editing Klt Ref. 23 1.30 
Reuurdtrrg Tape 

Splicer Ref, 20 1 15 
Cassette Tape, 

editing .. Ref. 24 1.40 
Cassette Salvage Kit Ref. 29 40p 
12's Cassette Case Ref. 34 £1.00 
Stylus Balance Ref. 32A 1.15 
Spirit Lever Ref. 46 .50 
HI -Fl Stereo Test Cassette 1.00 
Groove-Kleen Record Cleaner 1.90 

P.&P. .10 

SPECIAL OFFER 
BUSH Stereo System with 
i"dep. Vol., Bass A Treble 
controls on each Speaker for 
optimum reprod. Using Gar- 
rard 2025TC Auto Change 
Deck In deluxe teak plinth and 
cover. Today's Value £4950. 
OUR PRICE £2750+£1.50 
P. 6 P. 12 months Guarantee 
by Maker. 
THIS IS A BARGAIN NOT 

TO BE MISSED I 

Send 25p for COMPLETE CATALOGUE, refundable upon first order. 
ALL OUR MERCHANDISE IS FULLY GUARANTEED. 

Diversale Electronics 
Mail Order Department 

P.O. Box 470, Manchester M60 4 BU. 

dedon, 
Polyester 

Speaker fronts 
*Declon speaker front material is a fully 

reticulated flexible polyester foam. 
*Acoustically transparent over all audible 

frequencies. 
DIAMOND PATTERN 3/4"' Thickness Black 

or Brown 24" x 16" £ 2.97each inc. VAT 
36" x18" £4.75 each inc. VAT 
36" x 24" £5.61 each inc. VAT 

*Attractive designs and colours. 
*Washable. *Easily cut to size. 

FLUTED PATTERN 3/4" Thickness Black 
12" x 18" £1.90 each inc. VAT or Brown 
24" x 16" £2.78 each inc. VAT 
36" x 18" £4.56 each inc. VAT 
36" x 24" £5.42 each inc. VAT 
Obtainable from sole UK Distributors 
AMTRON U.K. 
4 & 7 CASTLE ST. HASTINGS . SUSSEX 

Telephone: HASTINGS 2875 i 
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Sinclair Project 80 
exciting 

afc 96 C4 08 4 

Ì till! I Ì I Ì l'i 
II I' III 1111110 

5 0 6 0 

only deep x 2" high 
Living with hi-fi takes on new meaning with Sinclair Project 80. The electronics of these revolutionary new modules are all contained within 

elegantly designed matching cases no more than three-quarters of an inch deep. They are designed for mounting on any appropriate flat 

surface by means of 6BA bolts extending from the rear of each module and which pass through suitably drilled holes. Connections are taken 

away out of sight in a similar manner. The possibilities opened up by Project 80 are endless - superb hi-fi systems can be installed in ways 

hitherto only dreamed about and never before made practical. No more cutting out and shaping to put modules in position. A few holes 

drilled with the aid of templates supplied and the job is done. Now you need never again be faced with problems of keeping the hi-fi from 

clashing with carefully thought-out furnishing schemes. (That will surely please wives!) Slider controls have been introduced in place of 

knobs and all modules in the range incorporate new up -dated circuitry with emphasis on performance standards and built-in protection 

against overload and shorting. The aim was to re -think modular construction completely - to make it infinitely more versatile, even simpler 

and more reliable - the result - Project 80 - another triumph for Sinclair, and the most exciting construction modules ever. 

the slimmest,most elegant hifi modules ever made 

Typical Project 80 applications 
System The Units to use Units cost 

Simple battery record player Z.40 £5-45 
54p V.A.T 

Mains powered record Z.40, PZ.5 
player 

£1043 
+£1.04 V.A.T. 

30W. RMS continuous 2 .. Z.40s, Stereo 
sine wave stereo amp. 80; PZ.6 

£3083 
+£3.08 V.A.T. 

50W (8 Q) RMS continuous 2 x Z.60s, Stereo 
sine wave de luxe stereo amp. 80; PZ.8 

£33.83 
+£3.38 V.A.T. 

Indoor P.A. Z.60, PZ.8 £1493 
:-£1.49 V.A.T. 

Project 80 FM tuner. decoder, and A.F.U. may be added as required 

Mount Project 80 on a bookshelf, 
a loudspeaker, a lampshade base 
a false wall with two Q.16 Ipud- 
speakers ... almost anywhere. 
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new thinking in modul ar hi.fi 
Stereo 80 pre -amplifier 
and control unit 

For P.U., radio and tape 

Tape monitoring switch 
Simplest ever fixing 

Each channel has its own separate tone and volume controls operated by 
sliders, enabling ideal environmental matching to be obtained. A virtual 
earth input stage forms part of the up -dated circuitry that ensures the 
finest possible quality from all signal sources. Generous overload margins 
are allowed on all inputs. Clear instructions with template are supplied. 
TECHNICAL SPECIFICATIONS 
Size -260 50 x 20mm (10* n 2 x ¡ins) 
Finish - Black with white indicators and transparent sliders 
Inputs- Magnetic pick-up 3mV R IAA corrected; Ceramic pick-up 300mV 
Radio 300mV; Tape 30mV 
Signal/noise ratio - 60db 
Frequency range -20Hzto15KHz_1dB:10Hzto25KHz- 3dB 
Powerrequirements- 20 to 35 volts 
Outputs- 100mV + AB monitoring for tape 
Controls- Press button for tape radio and P.U. Sliders for volume, 
bass (- 1 2dB to - 14dB at 100Hz) treble (+ 11 dB to - 1 2dB at10KHz) 

R.R.P. £11.95 
+VA1T. Project 80 FM tuner 

and stereo decoder 

Twin dual varicap tuning: On the decoder, solid 
4 pole ceramic filter: state stereo indicating 
switchable A.F.C. beacon. 

Making the Project 80 F.M. tuner and decoder available separately gives 
a wider choice of systems and saves money where stereo reception may 
not be required. The tuner is a triumph of electronic design and assures 
excellent performance. The decoder gives a 40dB channel separation with 
150mV output per channel. Both, units may be used with other than 
Project 80 systems. 
TECHNICAL SPECIFICATIONS OF TUNER 
Size -85 x 50 x 20mm (3} x 2 x ¡ins) 
Tuning range -87.5 to 108 MHz 
Detector- I.C. balanced coincidence for good A.M. rejection 
One I.C. equal to 26 transistors 
Distortion - 0.2% at 1 KHzfor 30% modulation 
4 pole ceramic filter in I.F. section 
Aerial impedance -75 or 240-300 n 
Sensitivity -4 microvolts for 30d8 quieting 
Output- 300 mV for 30% modulation 

R.R.P. £11.95 --Cl 
19 Power requirements- 23 to 33 volts V.A.T. 

DECODER +0.74 Size -47 x 50 x 20mm (1¡ x 2 x sins) R.R.P. £7.45 
V.A.T. One 19 transistor IC. 

Guarantee 
If, within 3 months of purchasing any product direct from us, you are 
dissatisfied with it, your money will be refunded on production of receipt 
of payment. Many Sinclair appointed stockists also offer this guarantee. - 

Should any defect arise in normal use, we will service it without charge. 
For damage arising from misuse a charge (typically £1 .00) will belmade. 

sinlair 

Z.40 & Z.60 power amplifiers 
totally short-circuit proof 

Z.40 Z.60 

Intended for use in Project 80 installations, these modules readily adapt 
to an even wider range of applications. Both incorporate built-in protec- 
tion against short circuiting and risk of damage from mis -use is greatly 
reduced. 
Z.40 TECHNICAL SPECIFICATIONS 
Size -55 x 80 x 20mm (2} x 3} x ¡ins) 9 transistors 
Input sensitivity -100mV 
Output -15 watts RMS continuous into 8 0 (35v) 
Frequency response-10Hz - 100KHz + 1dB 
Signal/noise ratio - 64dB 
Distortion - at 10 watts into 8 O less than 0.1% 
Power requirements -1.2 to 35 volts 

Z.60TECHNICAL SPECIFICATIONS 
Size -55 x 98 x 15mm (24 x 3¡ x ¡ins) 12 transistors 
Input sensitivity-100-250mV 
Output -25 watts RMS continuous into 8 0(45V). 
Distortion -typically 0-03% 
Frequency response-10Hz to more than 200KHz + 1 dB 
Signal/noise ratio - better than 70dB 
Built-in protection against transient overload and short circuiting 
Load impedance -4 0 min; max. safe on open circuit 
Z.40 R.R.P. £5.45 + 0.54 V.A.T.; Z.60 R R P. £6.95 + 0.69p V.A.T. 

Project 80 active filter unit 
Makes a highly desirable part of 
any worthwhile system where 
inputs may be from record, radio 
or tape. As with Stereo 80. 
separate controls applied to 
each channel make it easier to 
obtain ideal stereo balance. 
TECHNICAL SPECIFICATIONS 
Size -108 x 50 x 20mm (4} x 2 x ¡ins) 
Voltage gain - minus 0.2d B 
Frequency response-36Hz to 22KHz controls minimum 
Distortion -at 1 KHz-0.03%using 30V supply 
HF cut off (scratch) - 22KHz to 5 5KHz.12dB/oct.slope 
L.F. cut off (rumble) -28dB at 20Hz. 9dB/oct. slope 

R.R.P. £6.95 +0.69 
V.A.T. 

Power supply units 
PZ.8 

Stabilised. Re-entrant current limit- 
ing makes damage from overload or 
even direct shorting impossible. 
Normal working voltage (adjust- 
able) 45V. 

R.R.P. £7.98 + 0.79p V.A.T. 
Without mains transformer 

PZ.6 30V unstabiliaed 
R.R.P. £4.98 + 049p V.A.T. 

For scratch and 
rumble control 
Transistorised 

active circuitry 

PZ.6 35V. stabilised 
R.R.P.£7.98 + 0.79p V.A.T. 

To SINCLAIR RADIONICS LTD. ST. IVES, HUNTINGDON PE17 4HJ 

Please send post paid 

for which I enclose Cash/Cheque for £ 

Name 

Address 

including V.A.T. 

Sinclair Radionics Ltd. London Road, St. Ives, Huntingdon PE17 4HJ 
Telephone St. Ives (0480) 64646 

www.americanradiohistory.com

www.americanradiohistory.com


Practical Wireless Classified Advertisements 
Classified advertisements lop per 
word (minimum 12 words). Box No. 
20p. Semi -display setting £8 per 
single column inch. Advertisements 
must be prepaid and addressed to 
Classified Advertisement Manager, 
PRACTICAL WIRELESS, IPC 
Magazines Ltd., Fleetway House, 
Farringdon Street, London EC4A 
4AD. All cheques, postal orders, 
etc., to be made payable to PRAC- 
TICAL WIRELESS and crossed 
"Lloyds Bank Ltd." 

Aerials 

GENUINE FULL SIZE 
ITV, 

18 element TV aerial BBCI 
52B/W 

as used by leading a Caleur 
Guaranteed 

TV companies Perfect Pictures. 
vi CCs. We supply 

ess geuume U.H.F. 

aerial l or only 12.20. can 

he lilted outside or inside. 
Quality made technically 

ij advanced design. Precision 4 - grid reflector eliminates ghosting. 
Complete with clamp, instructions 

advice. Money Deck Refund. 
Wall/C 
Cable 10pvperya d.ePlugpBp 6 FREE 

elm- with order maps 6 channel reference 

'`i'/ of all Radio & TV Transmitters. 

%1,01 SEND DIRECT TO DEPT. PWtn 

219 Mansfield Rd. Nottingham. 

IMPERIAL TRADING I AFIUALSILTD. 
the quelrty Aeual Speirdlsts 

BAINES High Frequency Aerials 
Postage paid on aerials inland. 
Parabeam UHF Aerials: PBM6 £2 40, PBM12 

£3.35, PBM18 £4.30. 
Multibeam UHF Aerials: MBM18 £3.24, MBM30 

£4.40, MBM46 £6.90, MBM70 £12-10. 
Stereobeam VHF/FM Aerials: SBM2 £2.95, 

SBM3 £4.40. SBM4 £4.80, SBM6 £7.25, 300/75 
Balun £1.00, R2100 Alignment Bearing £7.60, 
Rotators £2552 

Amplifiers: Masthead with Power supply £1.25, 
Setback battery £4.00. 

Accessories: Large SAE. Co -ax 4p and 0p/m. 

It Dale Gres., Tupton, Chesterfield 542 6DR 
Telephone 863755 

VHF/F.M. Aerials. Loft Type, Ten for 
£6. Roof Type, Ten for £15. Samples 
each type £3. J. E. Cook, 90 Ewhurst 
Road, Crawley, 23885 Sussex. 

Ladders 

LADDERS 'Special Offer', Unvarnished 
triples. 9ft 7in closed-24ft 7in ex- 
tended. £18.70 delivered. Home Sales 
Ladder Centre (WLS2) Haldane 
(North) Halesfield (1) Telford, Shrop- 
sire. Tel: 0952-586644. 

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. 

.. 
SERVICE SHEETS MANUALS BOOKS 
SERVICE SHEETS 40p plus S.A.E. * SERVICE SHEET CATALOGUE 25p 

le OVER 12,000 SERVICE SHEETS & MANUALS IN STOCK ON COLOUR/MONO TELEVISIONS 
RADIOS, RADIOGRAMS, T/RECORDERS, R/PLAYERS, ETC. S.A.E. WITH ENQUIRIES 

E NEW 
HANDBOOK OOF TRANSIKS 

& 
STOR 

PUBLICATIONS 
& SUBSTITUTES. 1st.Book by Bobani 

£0.440 

HANDBOOK OF TRANSISTOR EQUIVALENTS & SUBSTITUTES. 2nd.Book by Babani £0.95 
HANDBOOK OF RADIO TV TUBE & VALVE EQUIVALENTS by Babani E0.40 
HANDBOOK OF INTEGRATED CIRCUITS (ICs) EQUIVALENTS & SUBSTITUTES £0.75 
TV FAULT FINDING BOOK by Data Publications Ltd. 405/625 Edition. 124 pp £0.50 
COMPREHENSIVE COLOUR TV MANUAL. Lists common faults on most colour TVs £2.25 
UNDERSTANDING TELEVISION by J.R.Davies. 405/625/Colour Edition. 512 pp £2.10 
USING AN OSCILLOSCOPE by D.W.Easterling. 108 pp. £0.70 
Fault Location Exercises in Radio & TV Servicing by K.J.Bohlman. Volume 1 £0.60 
Fault Location Exercises in Radio & TV Servicing by K.J.Bohlman. Volume 2 £1.35 
Mechanics Course in Radio, TV & Electronics 222 (433) by B.Fozard & G.N.Patchett 

First Year. Principles and Calculations. (Fozard) £0.50 
Part 1. Electronic Systems. (Patchett) £0.85 
Part 2. Second Year. Electronic Systems. (Patchett) £0.95 
Part 2. Third Year. Electronic Systems. (Patchett) £2.00 

MAZDA BOOK OF PAL RECEIVER SERVICING by D.J.Seal. 288 pp £3.80 
DICTIONARY OF RADIO & TELEVISION by W.E.Pennett. 380 pp £1.80 
TELEVISION ENGINEERS POCKET BOOK by P.J.McGoldrick. 6th Edition. 400 pp C2.50 
WORLD RADIO TV HANDBOOK 1972. 26th Edition. 384 pp. Special reduced offer £0.90 
ELECTRONICS IN MUSIC by F.C.Judd. 169 pp. Circuit designs and operation £3.15 
HOW TO GET THE BEST OUT OF YOUR TAPE RECORDER by P.J.Guy. 142 pp £1.50 

A LARGE SELECTION OF OTHER BOOKS AVAILABLE AT OUR NEW SHOP PREMISES 
OPEN UNTIL 8pm. MONDAY TO SATURDAY. CALLERS WELCOME TO COME AND BROWSE 

NEWNES RADIO & TELEVISION SERVICING books bought & sold (all years l good prices poi -I 

Please add 10% for Postage and Packing on all books. Send large S.A.F. frr FREE bcekiIsis 

BELL'S TELEVISION SERVICES 
190. KINGS ROAD. HARROGATE. YORKSHIRE. Telephone 0423-55885 

IS W .................. 
Service Sheets 

LARGE SUPPLIER 
OF 

SERVICE SHEETS 
(T.V., RADIO, TAPE RECORDERS, 

RECORD PLAYERS, TRANSISTORS, 
STEREOGRAMS, RADIOGRAMS, 

CAR RADIOS) 
ALL AT 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 

Educational 

GO TO SEA as a Radio Officer. Write: 
Principal, Nautical College, Broad - 
water, Fleetwood FY7 8JZ. 

AMIMI, MAA/LMI DIPLOMA, City & 
Guilds, etc. Thousands of passes. For 
details of postal courses in all 
branches of Engineering and illus- 
trated book -FREE -BIET (Dept. 
BPWCL/02) Aldermaston Court, Read- 
ing RG7 4PF. Accredited by CACC. 

CITY & GUILDS 
EXAMINATIONS 

Make sure you succeed with an ICS home study 
course for C & G Electrical Installations, Tele- 
communications Technicians and Radio Ama- 
teurs. Free details from: International Correspon- 
dence Schools. Dept. 732D, Intertext House, 
London, SW8 4UJ. 

COLOUR 
TV SERVICING 

Make the most of the current boom. Learn the 
techniques of servicing Colour & Mono TV sets 
through new home study courses, approved by 
leading manufacturers. Also radio and audio 
courses. Free details from: International Corres- 
pondence Schools, Dept. 732D2, Intertext House, 
London, SW8 4UJ. 

TECHNICAL 
TRAINING 

Get the qualifications you need to succeed. 
Home study courses In Electronics and Electrical 
Engineering, Maintenance, Radio, TV, Audio, 
Computer Engineering & Programming. Also self 
build radio kits. Free details from: International 
Correspondence Schools, Dept. 73203, Intertext 
House, London, SW8 4UJ. 

ENGINEERS -get a technical certifi- 
cate. Postal courses in Engineering, 
Electronics, Radio, T.V. Computers, 
Draughtsmanship, Building, etc. FREE 
book from: BIET (Dept. BPWCL/32) 
Aldermaston Court, Reading, RG7 4PF. 
Accredited by CACC. 

Situations Vacant 

WORK IN CENTRAL AMERICA 

Radio Technician needed for Guatemala. 

Radio Engineer needed for Honduras. 

Work with the British Volunteer Pro- 
gramme. 

Information: Fran Chadwick, CIIR Overseas 
Volunteers, 41 Holland Park, London, W.I I. 
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MEN! 
£70 .w. 

can beyours 
Jobs galore! 144,000 new computer 
personnel needed by 1977. With 
our revolutionary, direct -from - 

America, course, you train as a 
Computer Opera for in nnh 4weeks! 
Pay prospects? £3500 _ pia, 
After training, our exclusive ap- 
pointments bureau-one of the 
world's leaders of its kind-intro- 
duces you FREE to world-wide 
opportunities. Write or 'phone 
TODAY, without obligation. 

London 
Computer Operators 

Training Centre 
S65, Oxford House 

9-15, Oxford Street, W.I. 
Telephone: 01-734 2874 

For Sale 

TV LINE OUTPUT TRANSFORMERS 
Tidman Mail Order Ltd.. 236 Sandy - 
combe Rd.. Richmond. Surrey, TW9 
2EQ. 01-948 3702. 

SEEN MY CAT? 5,000 items. Mechani- 
cal & Electrical Gear, and materials. 
S.A.E. K. R. WHISTON, Dept. PW, 
NEW MILLS. Stockport. 

Books and Publications 

Technical Books - 
Radio EtElectronics 

Handbook of Tested Transistor Circuits £040 
Radio Servicing for Amateurs £0.20 
Practical Radio Inside Out £040 
Coil Design and Construction Manual £0-30 
Boys Bk of Crystal Sets and Simple Circuits £0-18 
Transistor Circuits Manual No. 1 £0-15 
Transistor Circuits Manual No. 2 £0.15 
Transistor Circuits Manual No. 4 £0-15 
Transis Circuits for Radio Controlled Models £040 
Rad & Electr Colour Codes and Data Chart £0-15 
Hendbk of Transistor Equisand Substitutes £0.40 
Hi Fi, PA & Disco Amplifier Design Hndbk £0-75 
High Fidelity Loudspeaker Enclosures £040 
Transistor Test Equip. and Servicing Manual £0-25 
Handbook of Simple Transistor Circuits £0-35 
Modern Transistor Circuits for Beginners £0-40 
Sound and Loudspeaker Manual £0-50 
Practical Car Radio Handbook i £0-30 
Radio TV and Industrial Tube & Valve Equiv £0.40 
Know Your Oscilloscope £1-70 
Television Servicing Vol. No 1 £085 
Television Servicing Vol. No. 3 £0-60 
Television Servicing Vol. No. 4 £0-85 
Using an Oscilloscope £0-70 
Servicing Transistor Radio Receivers £0-75 
Television Timebase Circuits £1-00 
Jack Daws Service Clinic £1-35 

NEW TITLES NOW AVAILABLE 
Manual of Electronic Circuits for the Home £0-50 
Modern Crystal Set Circuits for Beginners £0.35 
Electronic Novelties for the Motorist £0.50 
2nd Book of Transistor Equiv.& Substitutes £0-95 
Handbook of Electronic Musical Novelties £0.50 
Transistorised Novelties for Hi Fi Enthusiast £0-35 
Fault Location Exercises in Rad.& TV Vol.1 £080 
Fault Location Exercises in Rad.& TV Vol.2 £1-35 
Colour TV Picture Faults £2-50 
99 Ways to Improve your Sh. Wave Listening £1-90 
Semi -conductors from A-2 £1-60 
Modern Electronic Troubleshooting £1-30 
104 Ham Rad. Proj.for Novice & Technician £1-25 
How to Solve Solid State Circuit Troubles £1-75 
Integrated Circuits Equiv.& Substitutes Hbk £0.75 

PLEASE ADD 10% FOR POSTAGE & PACKING 
FREE lists of other titles avail on request. Send to: 

RADIO BOOK SERVICE 
40 Elwill Way, Beckenham BR3 2RZ 

WORLD RADIO TV HANDBOOK 1974, 
£3.15. How to Listen to the World, 
£2.00. Postage and VAT included. 
David McGarva, PO Box 114, Edin- 
burgh EH1 IHP. 

SW -BC LOG with tien indication, post 
ft -ce. Pay £0.80 at any post office to 
National Giro account 651-4154. 
SVERIGES RADIOKLUBB, UK treas- 
urer. 

DIRECT FROM MANUFACTURER-a 
comprehensive catalogue of UHF & 
VHF/FM aerials, fixing brackets, 
chimney lashings, clamps, masts, am- 
plifiers, cable, etc., for the D.I.Y. 
enthusiast. Complete with useful in- 
stallation hints. Send 3p stamp to 
CLAYDEW ENTERPRISES (PW), 261 
Hardess Street, London S.E.24. 

"SHORTWAVE VOICES OF THE 
WORLD," £1.70, postage and VAT lip. 
"SWL Address Book," £1.55+llp. 
"Confidential Frequency List," £1.70+ lip. "Guide to International Medium 
Wave Broadcasts," 20p+4p. Books and 
full details from any bookshop, or in 
difficulty write to: David McGarva, PO 
Box 114, Edinburgh EHI IHP. 

Wanted 

TOP PRICES PAID for NEW VALVES 
and TRANSISTORS 

popular T.V, and Radio types. 
KENSINGTON SUPPLIES (C). 

367 Kensington Street. Bradford 8. 
Yorkshire. 

WE BUY New Valves, Transistors and 
clean new components, large or small 
quantities, all details, quotation by 
return. WALTON'S. 55 Worcester 
Street, Wolverhampton. 

EARLY WIRELESS LITERATURE 
before 1934. Johnson Raffles, Haver - 
breaks, Lancaster. Telephone 67770 
evenings. 

WANTED, buy not rent. Used tele- 
phone answering machine in working 
order, G.P.O.-approved, record caller's 
message. Fergus, 38 Salisbury Avenue, 
Belfast BT15 5DZ. 

Receivers and Components 

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 

NEW MODEL V.H.F. KIT MK2 
Our latest kit. Improved design end 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 0 volt 
battery, complete with easy to follow Instruction 
and built In lack socket for use with earphones or 
amplifier. 

Only £3SO +p.&p 15p 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. $517 ODE 

PRECISION 
POLYCARBONATE CAPACITORS 

Close tolerance. High stability. Extremely 
low leakage. All 63v D.G. Plus or minus 
1% tolerance: 0.47aF-56p; I-OµF-66p; 
22µF --ß0p: 4.7uF-Ll -30; 6. BuF-LI -64; 
IO.0,F-£2.00; 15raF-(2'75. Also available 
±2% and ±5%, ex. Stock. 
TANTALUM BEAD CAPACITORS- 
Values available: 0.1, 0.22, 0.47, 110, 2.2. 
4.7. 6.8uF at 15425v or 35v; IO.OuF at 16/20v 

r 25v; 15.01F at 10/16v or 20v; 22.0riF at 
6/IOv or 16v; 33 13p at 6V or 10v; 47.OuF at 
3v or 6v; 1013µF at 3v. 
All at 10p each; 10 for 95p; 50 for [4.00. 
TRANSISTORS: BC107, BCI08, BCI09; 
All at 9p each; 6 for 5lp; 12 for 96p. May be 
mixed for quantity price. BC182 and BC212 at 
lop each; AF178 at 30p each. All brand new and 
marked. Full spec. devices. 
POPULAR DIODES. IN914, 6p each; 8 for 
45p; 18 for 90p IN916, 0p each; 6 for 45p; 14 
for 90p; 1544, Sp each; II for 50p; 24 for El. 
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, I 1 

12, U.5, 15V. Tol. t. 5"° at 5 mA. All new ami 
marked. Price 7p each; 6 for 39p; 14 for 84p. 
Special offer 6 off each voltage (66 zeners; 
O.65. 
RESISTORS. Carbon film 5",..1W at 40°C lw 
at 70°C, Range from 2.213 to 2.2M 13 in E12 
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; Op for 10 of any one 
value; 70p for 100 of any ona value. Special 
pack -10 of each value 2.21) to 2-2M 13 (730 
resistors/ £5. 
440v A.C. CAPACITORS: OIuF, size 
ISM o (in -40p; 025µF (G." 21-55p; 
0.47 and 0 -SuF (1r x 1")-66p; 1 -OµF (2" x I") 
-85p; 2' 00F (2" x I ")-EI -15. 
SILICON PLASTIC RECTIFIERS I .5 amp. 
Brand new wire -ended D027. 100 P.I.V. at 
7p each; 4 for 26p. 400 Ply at Bp each; 4 for 30p; 
800 Ply at I 1 each; 4 for 42p. 
7p Post and Packing on all orders below L5.00 
Export orders-please add cost of air:sea mail. 

PLEASE ADD 10% V.A.T. 
TO ALL ORDERS 

Send S.A.E. for lists of other ex -stock items, 
L.E.D.'s, disc capacitors, electrolytic: etc. 
Wholesale price lists available to bona fide 
companies. 

MARCO TRADING 
Dept. W3, The Malting:, Station Road, 

WEM, Salop. 
Tel: NANTWICH (Cheshire) 63291. 

ANGLIA 
TRANSFORMERS 
SUB MINIATURE MAINS 

Primary 0-240 V 50/60 Hz 
3 V Type. Output 3-0-3 V rms. 200 mA 
9 V Type. Output 9-0-9 V rms. 70 mA 
12 V Type. Output 12-0-12 V rms. 50 mA 
20 V Type. Output 20-0-20 V rms. 30 mA 
E.S. Screen. Clamp Construction. 
Size 28mm x 27 x 21H. F.C. 35x4 BA 
£1.05 each inc. U.K. P & P. 

MINIATURE MAINS 
Primary 0-240 V 50/60 Hz 

6 V Type. Output 0-6, 0-6 V. 6 VA 
9 V Type. Output 0-9, 0-9 V. 6 VA 
12 V Type. Output 0-12, 0-12 V. 6 VA 
20 V Type. Output 0-20, 0-20 V. 6 VA 
Two Separate Secondaries 
E.S. Screen. Clamp Construction. 
Size 46mm x 31 x 38H.F.C. 53.5 x4 BA. 
£1.10 each inc. U.K. P & P 

Plus VAT 10°4: - 

ANGLIA CONTROLS LTD 
GRANGE ROAD . TONGHAM 
FARNHAM SURREY 

COMPONENTS GALORE. Pack of 500 
mixed components manufacturers sur- 
plus plus once used. Pack includes 
resistors, carbon and W.W., capacitors 
various, transistors, diodes, trimmers, 
potentiometers etc. Send £1+10p p&p. 
C.W.O. To: Caledonian Components, 
Strathore Road, Thornton, Fife. 

TUNBRIDGE WELLS, Components 
from Teleservice, 108 Camden Road, 
Tunbridge Wells, Kent. Telephone 
31803. 
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TREASURE TRACER 

MK III Metal Locator 

Varleap tuning 
Britain's beet selling metal 
locator kit 
Weighs only 22oz, 
Speaker and earphone operation 
Knocks down to only 17in. 
Prebuilt search Boll assembly 
Ministry approved design 
As seen on BBC1 and BBC2 TV 
You only need soldering Iron, 
screwdriver, pliers and snips 
Five translator circuit 
Send e.e.e. for leaflet 

Po;p"£980 -£1375 
MINIKITS ELECTRONICS, 

35.c LANGLEY DRIVE, WANSTEAD 
LONDON, Et1 2LN (Mail order only) 

VEROBOARD 0 1 0 15 Plain 0 15 
2} a 5 in 26p 26p 13p 
2} x 31 In 23p 18p 12p 
3 x 5 in 30p 32p 20p 
3fx31in 26p 26p - 
Track cutter 40p 40p - 
MINIATURE CERAMIC 
CAPACITOR KITS 
KIT 1 10 each E6 value 22pf to 1000pf 50V Total 110 

E1 55 
KIT 2 25 each E6 value 22pf to 1000pí 50V Total 275 

£3.65 
SEMICONDUCTORS 
8 pin dil 741 39p, BC 107 10p, BC 10810p, BC109 
top, 1N914 4p 
SWITCHES 
Toggle switch. 250V 1.5A SPST tip, DPDT 25p 
Slide Switch. DPDT miniature or standard 11p 
Push to make, non locking 12p 
MINIATURE VERTICAL PRESETS 
1000, 2200, 4700, 6800, 1K, 2.2K, 4.7K, 6.8K, 
10K, 22K, 68K, 100K, 4p each. 

NEK ELECTRONICS (W2) 
28 Carnegie Road, St. Albans, Herts 
Please add 10p P. & P. Mail order only 

r "Globe-King" 
V.H.F. & SHORT WAVE KITS 

I Precision standard, low cost valve and I 
transistor Kits 10-350 m. V.H.F. 80-180 ' 
MHz. "Easy -Build" diagrams and s4n- 
plifled instructions. For free literature ' 
send S.A.E. to sole manufacturers. 

I (Overseas: Int. Reply Coupon). ' 
'JOHNSONS (RADIO) Est. 1943 

Shaw St, Worcester, WR1 3QQ 
Tel. 24864 A JOHN BANNER CO., ee-m-ems------- 

BRAND NEW COMPONENTS by 
return. Electrolytics 16V, 25V 50V- 
0.47, 1, 2.2, 4.7, 10mfds.-4p. 22, 47- 
41 p. (50V -5p) 100-24512 p. (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-8re. Mylar Film 10OV-0.001, 
0.002, 0.005 0.801, 0.02-2p. 0.04, 0.05- 
3p 068, fí1 -3í2p. Polystyrene2p 63V. 
E12 series 10 pf. -1000 pf. -2p. 

1,200 pf. -410,000 pf. -3p. Miniature Highstab 
re$fstors, 5%, E.12 series -Carbon Film 

41W 1i1 -10Mí1 (10% over 1 Meg.) 
etal Film le W l00 -2.2Mí1 and 1W. 

2711-10Mí1 all 54 p each. Postage 8p 
The C.R. Supply Co., 127 Chesterfield 
Rd., Sheffield S8. 

TRANSISTOR AMPLIFIERS 50p Vol/ 
Tone Pre -Amps 30p. LW -MW Mixer- 
osc panels 50p all with circuits. Record 
player cabinets £3. Radio cabinets, 
suitable ext speakers colours 
blue, brown, yellow. 5Op Mains 
droppers 7611 + 6611 + 66(1 } 
2511 + 2411 + 2611 30p. Archer, 9 Pine 
Grove, Maidstone, Kent. 

MANUFACTURERS Surplus . com- 
ponents. Mixed packs all poet free. 
Resistors 20p. Capacitors 80p Discs 
40p. Hardware 25p. Relays 80p. Four 
digit magnetic counters 20p. Ferric 
Chloride LB 52p. Samples and lists 
20p stamps. Derwent Radio, Scar- 
borough. 

ELEVEN BAND RADIO. SW 1-4. 
Marine. LW. MW. FM. PSB (76-86). 
Aircraft (108-136). PSB (148-174). Batt/ 
Mains. BFO. Fine Tune, Squelch. Out- 
put 1.3W. £58. SAE full lists, multi 
band radios, also Grundig Bargains, 
Satellit 12 band, £118. Langtons Radio, 
High Street, ROCESTER, Staffs. 088- 
923 388. 

INTEGRATED CIRCUIT and FET 
modules for construction of low-cost 
receivers, converters, pre -selectors, 
etc. SAE details, -P. R. Golledge, Glen 
Tor, Torrington, Devon. 

5-N CHANNEL FETS TYPE 3819E-£1 
(incl VAT). Full spec devices complete 
with circuit details for building volt- 
meter, timer, etc. For full list of fets 
and other transistors available, send 
10p. Redhawk Sales Ltd, 45 Station 
Road, Gerrards Cross, Bucks. Mail 
Order Only. 

SL403D AUDIO LC -El .65. Finned 
heat -sink -16p. Fibre Glass P.C.B.s for 
latest Mullard stereo pre -amp. Inpput 
board -75p. Tone/Filter board -85p. 
P&P -10p. Quantec Multitechnic Ltd., 
Morpeth, Northumberland. 

Miscellaneous 

Darned 
Electronic 

Wizardry 
by Dewtron (VAT extra. 
Famous kits, e.g. waa-waa complete 
kit £2.95: Fuzz kit £5.50 auto 
rhythm modules P & P 20p min. 
Ring Modulator modules £8 and 
whole range of synthesiser modules, 
musical novelties. etc. Catalogue 15p 
from D.E.W. Ltd., 254 Ringwood 
Road. Ferndown, Dorset. 

"1nUE1 see' N1 e v SYSTEM 

24 WATTS PEAK ! 

Beautiful bookshelf units in mahogany 
type finish. Employs infinite baffle 
enclosure with dual cone 8 ohm 
drive unit. Brand new with 6' leads. 

£9.80 Per Poir P&P 60p 

GREGG Electronics 
PW3, 24 Cranbourn Street 
Leicester Sq. London WC 2 

GLASS FIBRE P.C. BOARD. Large 
supplies available ',,in single sided 
one ounce copper 2p per 3 eq. inches 
(under 1 foot). 75p per sq. ft. (over 
1 foot). in double sided one ounce 
copper 1ppper 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, Dies, Nor- 
folk. 

AMTRON KITS. Your Devon Stockist. 
E. Wenmouth, 50 South Street, Exeter 
78058. 

DON'T LOOK 
unless you can resist the temptation co 
get these super 'attention -getters': * Pocket -sized MAXI -VOLT Big 

}inch Spark Generator (instant 
15,000 volts!). Ready-made, needs 
no batteries. Carry it around any- 
where. Only weighs about 3 oz. 
(89g.) send LI -35 for your Maxi - 
Volt now! * Unique TRANSMITTER/RE- 
CEIVER Kit. No licence examina- 
tions or tests required to operate 
this transistorised equipment. Easy 
to build. Get transmitting. Send 
£5.90 for yours now! * Psychedelic MINI -STROBE Kit. 
Take a pocket -sized lightning storm 
to Disco's & parties. 'Brain -freeze' 
'em with vari -speed stop -motion 
flashes. Includes super case too. 
Send £2.20 now! 
(all prices include V,A.T., packing 
& postage.) 

Send remittance to: 
BOFFIN PROJECTS, 
4 CUNLIFFE ROAD, 

STONELEIGH, EWELL, SURREY 
(Mail order only) 

Or for more details, send 15p for lists, 
plus free design project sheet. 

MORE RANGES 
FOR LESS MONEY! 

MULTIMETER AC DC Type U-437 
10kOhms)V 2.5% Precision 
A -DC 0.1-1A - 5 Ranges 
V-DC/AC 2.5 to 1000 V -6 Ranges. 
Ohms -1001o1 MegOhm-4 Ranges. 
Frequency: 45-40kHz - 2 Ranges. 

TAUT SUSPENSIONS 
MOVEMENT. 
Complete with steel case. 
Dimensions without case: 

212xn8x 
75mm £4.95 

AC/DC Multimeter type U4324 
A -OC 0.06-3A - 6 Ranges. 
A -AC 0.3-3A -5 Ranges. 
V -DC 0.6-1200 V -9 Ranges. 
V -AC 3.900 V -8 Ranges. 
Frequency: 45 to 20kHz-2 Ranges. 
Resistance: 500 Ohm to 5 MOhm- 
5 Ranges. Decibel: -10 to -f-12dB 
-2_ Ranges. Accuracy:!- 2.5%. 
Dimensions. 167 x 98x63 mm. 
Only £8.00 SUPERTESTER 680 R CE 

10 Fields -80 Ranges: Plus 
a lot of accessories for 
measurements of 500A -AC 
100 AIDC- Temperature- 
-SOC to --200C- Magnetic 
fields up to 15 KGauss- 
Phase indicator- ENT 25kV 
Electronic Volt Ohm- meter 
Transistor, Diode TesterTe etc. 

300Dimensions:r x 5x mmy £8.50 300 grams 20kOhmIV Accuracy 
1% DC Ask for tree catalogue Accessories Extra 

Add 10% VAT to all items + 3Sp P&P 
ELECTRONIC BROKERS LTD. 

49-53 Pancras Road, London NW1 2Q8 Tel: 837 7781 

HARDWARE SUPPLIES. Sheet alu- 
minium individual sizes or standard 
packs, drilled to spec. Screws nuts, 
washers etc. Fascia panels in 
aluminium individual requirements. 
Printed circuit boards, one-off or 
small runs. Printed circuit drafting 
tapes etc. 7p for list. Ramar Construc- 
tor Services, 29 Shelbourne Road, 
Stratford on Avon, Warwks. CV37 93P. 

AERIAL WIRE. PVC covered multi - 
strand tinned copper. 25ft-23p 50ft-45p 
75ft-67p. 100ft-89p. 150ft-£ i 32p. 200ft- 
£1.78p. Including VAT. All plus 12p 
P&P. Al Radio Components 14 The 
Borough, Canterbury, Kent C1í1 2DR. 
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Versatile 

10 in 
ONE 

MIN -LAB -' Comprising: 
AC and DC Voltmeter e Audio Generator 
Ohm Meter Resistance Substitution 

Capacitance Substitution DC Ammeter 
Battery Supply RF Signal Generator 

RF Field Strength Indicator. 
This new, unique instru- 
ment combines all you need 
for testing. Money back if includes 
not satisfied. VAT & p. & p. 
Cash with order or send s.a.e. for illustrated dota 
sheet to: 
J. H. ASSOCIATES LTD. (DEPT. PW) 
Cricketfield Lane, Bishop's Stortford, Herts. 

£11 e95 

BA NUTS Per 100 
BOLTS and 
WASHERS 
Assorted length 
bolts, shake- 
proof washers. 

Size Nuts Bolts W/rs 
0 53p 75p 29p 
2 46p 53p 22p 
4 35p 46p 18p 
6 29p 35p 18p 

Tapping A GROM- 
SCREWS it Box of 1 

Box of , 
100 I i METS 

" 9132" 
100 Assit. 
A.srt.29 5p r Hole 44p 

State :,re 
5" SIDE CUTTERS S-" PLIERS 

o - 
59pInsolated 

Handles 
Insulated 
Handles 

Post free Orders under £2 I All prices 
over £2 I add p & p 15p . include VAT 

SILHILL PRODUCTS 
Dept. WP3,226 Mary Street, Birmingham 8129R1 

Tel. 021-440 3600 

EXPERIMENTERS 
LOOKING FOR SOMETHING DIFFERENT 

WO 32re-, 
SPECIALLY DESIGNED FOR USE WH 
SPACE IS LIMITED 
Alloy caged. Ideal for S.W. Enthusiasts 
Beam rotary reception 

UNIQUE DESIGN 
Complete Kit, 
Base, mast, aerial, 
charts 
Fabulous 
Value 
£3.50 PP Paid 

Also included in this Kit, CHARTS of Frequency 
Allocations. International call signs. World 
time, Codes, Map, etc. 

TUBULAR METAL PRODUCTS 
7 LOWESMOOR TERRACE, WORCESTER 

ENGLAND 

I2 VOLT 
FLUORESCENT LIGHTS 

(as illustrated by Thorn AEU 

1111111111111111110 
Beat power cuts. Be independent. Ideal 
for caravans. tents, emergency lighting. etc. 
Works anywhere where 12e is available. 
Guaranteed for six months. Ready to use at. 
12 ins. 8 watt £4'00 post paid 'l Includlet 
21 ins. 13 watt £5 00 post paid f V.AT. 

Callers welcome. 
For lists or enquiries. large s. a. c. 

SALOP ELECTRONICS, 23 WYLE COP 
SHREWSBURY, SHROPSHIRE. 

Build your next project in 
a BEC (Book end chassis) 

New improved with alloy 
trim 

ionmproved 
bottom of all 

cabinets. Now in easy to 
assemble kits. 

GB3 (Illustrated) , .. 14" x 9" x 4" ... £4.00 P 6 P 45p. 
Other sizes. SAE with enquiries 
H. M. ELECTRONICS 275a, Fulwood Rd, Sheffield 
SII 3BD 

PRINTED CIRCUIT BOARDS 
Professional printed circuit boards custom 
made for your design. Delivery 4 days. 
Typ. price: 3" x 2" board £3 36, plus VAT. 
Trade and retail. S.A.E. for details or 
phone Colchester (0206) 47010. 

B. J. CLUES (Electronic and Radio 
Engineer), Shaftsbury House, 

40a Culver Street, Colchester. 

LOW COST I.C. Mounting. I.C. pin 
sockets in lengths of 100 for 60p 
(p&p 5p). Quantity rates. S.A.E. 
details and sample. GASKELL, Oak 
Lodge, Tansley, Derbyshire. 

BUILD IT in a DEWBOX quality 
cabinet. 2in x 212 in x any length. 
D.E.W. Ltd., Ringwood Road, FERN- 
DOWN, Dorset. S.A.E. for leaflet. Write 
now -Right now. 

EXPERIMENTERS! Hundreds of un- 
usual items cheap. 1974 catalogue 5'2 P. 
GRIMSBY ELECTRONICS, 64 Tenny- 
son Road, Cleethorpes, Lines. (Mail 
Order Only.) 

AERIAL BOOSTERS -£3-25 
We make three types of Aerial Boosters: B45 - 

UHF 625, B12 -VHF 405, B11 -VHF RADIO 

VALVE BARGAINS 
ANY 5-50p, 10-75p, 50-£3 30:- 

ECC82, ECL80, EB91, E8F89, 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, PC86, PC88. 

19" UHF/VHF (BBC2) £600 
Thom -850 or Pye, with sat of spare valves. 
Cerrla0e £2.00 (Untested). 

100 MIXED RESISTORS -65p 
} to 2 watt -10 ohms to above 1m -ohms (our 
choice) 100 mixed Ceramic Capacitors from 
1PF to 8200PF (our choice) 65p. 

BARGAINS PARTS 
Transistor UHF Tuners -£200, 500K -ohms V/C 
with Switch -20p. 50 mixed Tuner Valves -£2 25. 
Brand New Transistors 8E173, BC171, BC153, 
BC135, BC113, BC117, BC115, BA102, BA129. All 10p each. 
All prices Include V.A.T. p. & p. 10p per order 
Money barb guarantee. S.A.E. for leaflets. 

ELECTRONIC MAILORDER 
(BURY) LTD. 

62 Bridge St., Ramsbottom, Bury, 
Lancs. Tel. Rams 3038 

Please mention 

PRACTICAL 
WIRELESS 
when replying to 
Advertisements 

AUTOMATIC 
WIRE STRIPPER 

AS SUPPLIED TO 

LEADING ELECTRONIC COMPANIES 

INCL. PP & VAT 

GRIPS AND STRIPS 

WIRE 

IN ONE OPERATION 

IDEAL GIFT 
ELECTROLINK 
ULLSWATER CRESCENT 

COULSDON CR3 2UG SURREY 

EX COMPUTER PC PANELS 
4 x 2in packed with semiconductors and 
top quality resistors, capacitors, diodes 
etc. Guaranteed min. 35 transistors, 
plus data, 10 boards 50p (12p) 

Special Bargain Pack 
25 boards for £1 (30p) 

Panels with 4 Power 
transistors sim 0C28 50p (10p) 

COMPUTER GRADE 
ELECTROLYTICS 
12,00011 100v, 5 x 24 dia 75p (25p) 
30,000y 25v 65p (20p) 
ELECTROLYTICS 
4,000µ 70v, 7,000µ 70v, 3,600µ 40v, 
10,000/I 50v, 44 x 2 in dia 55p (14p) 
10,000µ 35v, 5,000µ 35v, 44 x 2 in 

40p (12p) 
2,000µ 30v,400µ 40v, wire ends 15p (6p) 
100 piv 20A, Si diodes 4 for £1 (10p) 
100 piv 3A, Si diodes 4 for 50p (7p) 
250 mixed resistors 60p (94p) 
250 mixed capacitors 60p (94p) 
200 Si planar diodes 50p (7p) 
Sub -min co -ax connectors 

4 pre 50p (7p) 
Min. glass neons 12 for 50p (7p) 
Reed relays mixed 10 for 50p (7p) 
Micro switches 8 for 50p (9p) 
Assorted relays 8 for £1 (18p) 
Papst extractor/blower fans 

100 c.f.m. 44 x 44 x 2in £3 50 (28p) 
QH bulbs 12v 55w (also some 

6v bulbs) 50p (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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TOP QUALITY - LOW COST 11=12 U AMATEUR RADIO EQUIPMENT 

( !c)7./º\l 
P. R.40 

SOLID STATE 
R.F. PRESELECTOR 

The PR40 R.F. Preselector is the solid state version of the world famous 
PR30 which it now supercedes. 
It employs Silicon "N" Channel FET (Field Effect Transistor) front end. 
followed by silicon NPN Broad Band R.F. Amp., and will substantially improve 
receiver performance over the range I 5 to 35 MHz. providing a considerable 
increase in gain up to a overall average of 30dß, with improved image 

rejection and noise ration 
Supplied complete with co -ax plug (less standard 9 volt PP6 Battery). 12 

months Guarantee . 
E11 13 Carr./VAT Paid 

MULTIBAND -6 
SOLID STATE 

SHORT WAVE RECEIVER KIT 

All transistor T.R.F. Receiver tunes 550 KHz to 30 MHz (540 to 10metres) 
complete c ge-no gaps. Medium waves-Trawlers-Ship / Shore 
Telephone-All Six Amateur Bands 160-10 metres-International Broadcast 
from Australia. Far East, Russia, USA etc. using 4 miniature plug in Coils. 
Hi -Gain FET Regen. Det.ÌAF/AF Module giving full loudspeaker output co 

any external 213 ohm speaker. Receives AM/CW/55B. 
Separate Electrical Bandspread, Calibrated Main Tuning. - 

A Quality CODAR-KIT with 12 months Guarantee. No technical knowledge 
required, simple to build, printed circuit and Pictorial Instruction Manual. 
fully detailed step by step. 
Complete Kit with 4 Coils (less standard PP6 battery). E16.40 
Stamp brings illustrated leaflets. Carr./VAT Paid 

ON THE DESIGN STAFF- 
G3SZM G3IRE 

CR70A 
COMMUNICATION RECEIVER 

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

2/3 ohm loudspeaker to bring the world to your finger tips. 12 months 
full guarantee. 

Complete ready built E32 56 Carr./VAT Paid 

SEND FOR YOURS TODAY! 
NOTE: These CODAR Receivers meet the BREMA specification 
for Communication Receivers. Some portable receivers being adver- 
tised as Communication Receivers do not meet these requirements. 
Illustrated leaflets and H.P. details free. 

coDA R tt 
EQUIPMENT SU PLIEE SS TO H.M EANDOOVERSEAS 
GOVERNMENTS 

VALCON WORKS BURRELL BUILDINGS CHURCHILL INDUSTRIAL ESTATE LANCING SUSSEX 
Tel. 090-63-61901 BN 15 - 8TZ 

ESSENTIAL BOOKS FOR RADIO AMATEURS 

RADIO AMATEURS' EXAMINATION 
MANUAL 

by G. L. Benbow, G3HB 
The standard work for all would-be licensed radio amateurs 
studying for the Radio Amateurs' Examination. 
Success in the RAE should be assured if all that it contains 
is understood and remembered. 
84 pages Price 90p post paid 

A GUIDE TO AMATEUR RADIO 
by Pat Hawker, G3VA 

This extensively revised 15th edition is an indispensable aid 
to all who want to know more about amateur radio. 
Specially designed to assist the newcomer to the hobby, 
it covers technical, operating and licensing matters. 
96 pages Price 90p post paid 

TELEPRINTER HANDBOOK 
by D. J. Goacher, G3LLZ, and 

J. G. Denny, G3NTT 
A brand new book covering all aspects of modern teleprinter 
techniques. Full descriptions and maintenance data for all 
widely -used machines, together with design and use of 
ancillary equipment. Definitely a book for the teleprinter 
enthusiast's work bench. 
376 pages £5.35 post paid 

AMATEUR RADIO AWARDS 
by C. R. Emary, G5GH 

Lists all the world's major awards from national societies and 
how to obtain them. 
Includes reproductions of certificates and maps, and 
operating information. 
Loose-leaf binding allows insertion of amendment pages at 
a later date. 
194 pages Price £140 post paid 

These are just four of a complete range of technical publications, log books and maps for the radio 
amateur. Send a large s.a.e. for the complete list. 

The RSGB is the national society representing all UK radio amateurs. Membership is open 
to all interested in the hobby: write to the General Manager and ask for full details. 

RADIO SOCIETY OF GREAT BRITAIN 
35 DOUGHTY STREET, LONDON, WC1N 2AE TEL: 01-837 8688 
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SUPERSOUND 13 HI -F1 MONO 
AMPLIFIER 

A superb solid state audio 
amplifier. Brand 
new components 
throughout. 5 
silicon transistors 
plue 2 power out- 
put transistors in 
push-pull. Full 
wave rectifica- 
tion. Output 
approx. 13 watts 

ran.s. into ö ohm. Frequency response 12Hz-30KHz f 3db. Fully integrated pre -amplifier stage with separate 
Volume, Bass boost and Treble cut controls. Suitable for 
8-15 ohm speakers. Input for ceramic or crystal cartridge. 
Sensitivity approx. 40mV for full output. Supplied ready built and tented- with knobs, escutcheon panel, input and output plugs. Overall nice 3" high x 6" wide x 71" deep. 
AC 200/250V. PRICE £1180. P. & P. 50p. 

DE LUXE STEREO AMPLIFIER 
A.C. mains 
200-240 v. Using 
heavy duty 
fully Isola- 
ted mains 
t raneform - 
or with full 

eve recti- 
fieation 
giving ade - 
q u a t e 

,,,,thing with negligible bum. 
Valve line up: 2 s El'L28 Triode Pentodes. I x EZ80 
as rectifier. Two dual potentiometers are provided for bans and treble control, giving bass and treble boost and cut. A dual volume control le used. Balance of the left and 
right hand channels can be adjusted by mean of a sepa- rate 'Balance' control fitted at the rear of the chassie. Input sensitivity Is approximately 300m/v for full peak output of 4 watts per channel (8 watts mono), Into 3 ohm speakers. Full negative feedback in a carefully calculated 
circuit, allows high volume levels to be used with negligible 
distortion. Supplied complete with knobs, chassis size 
11"w x 4"d. Overall height including valves 5". Ready 
built & tested to a high standard. PRICE 29-90. P.& P. 50p. 

POWER SUPPLY UNIT 200/240v. A.C. input. Four switched fully smoothed D.C. outputs giving 6v. and 
71v. and 9v. and 12v. at 1 amp on load. 
Fitted Insulated output terminale and pilot lamp indicator. 
Hammer finish metal case overall size 6" x 34" x 21". 
Suitable for Transistor Radios, Tape Recorders, Ampli- 
fiers etc. etc. Ready PRICE £5.00 built and tested. P. 

BLACK ANODISED 16g. ALUMINIUM HEAT SINKS. For T03, complete with mica's and bushes. Size 21" x 
3" approx. 2.8D pair. P. & P. 6p. 

HIGH GRADE COPPER LAMINATE BOARDS 8" x 6" 
5 for 55p P. and p. 23p. 

BRAND NEW MULTI -RATIO MAINS TRANSFOR- 
MERS. Giving 13 alternatives. Primary: 0-210-240v. 
Secondary combinations 0-5-10-15-20-25-30-35-40-60v. 
half wave at 1 amp. or 10-0-10, 20-0-30, 30-0-30v. at - amps full wave. Size 31m long z 31tn. wide x 310. deep. Price t881 P. & P. 40p. 
MAINS TRANSFORMER. For translator power supplies. Pri. 200/240v. Sec. 9-0-9 at 500 mA. 21-10. P. & P. 25p. PrI. 200/240v. Sec. 12-0-12 at 1 amp. 21.81. P. & P. 26p. 
Pri. 200/240v. Sec. 10-0-10 at 2 amp. 8182. P. & P. 35p. 
For personal callers only ! 
Limited number of stereo radiogram chassie, covering LW/ MW/FM bands. Mono radio and stereo gram. 
Overall elze-approx. 161" W, 61" H, 8" Depth. 
4 watts per channel output. only 21460. 

GENERAL PURPOSE HIGH STABILITY 
TRANSISTOR PRE -AMPLIFIER 

For P.U. Tape, Mike, Guitar, etc. and suitable for use with valve or translator equipment. 9-18v. battery or from H.T. line 200/300v. Frequency 
response 1511z- 25KHz. Gain 26dB. Solid encap- sulation elm 11" x 11" x 1" Brand new complete with instructions. Price 2100. P. @ P. 15p. 

HANDBOOK OF TRANSISTOR EQUIVALENTS AND SUBSTITUTES 
A must for servicemen and home constructors. Including many 1000's of Britleh, U.B.A. European and Japanese transistors. ONLY 40p. Post 5p. 
8 Relerence Encyclopedias for Electronic Engineers and Designer., covering between them transistor character- istics, diode and transistor equivalents. Many thousands of up to date European types listed. 
Diode Equivalent. 
Translator Equivalents .. .. .. .. 90p 
Translator Characteristics .. .. . 8115 POST FREE 
All three together .. .. .. .. .. 8890 

NEW ISSUE 
Thyristor, Triac, Mac etc. encyclopedias 959, Post Free 
8 pole 3 way 2 bank low lose Feeley type switches 11" sections. Standard spindle. 2 ewitche 88p + lop P. & P. 

RECORD PLAYER BARGAINS 
Mains models. All brand new in maker's packing. 
LATEST B.S.R. C109/C129 AUTOCHANGER UNITS with latest stereo/mono compatible cartridge 27.60 + 
50p P. & P. 
GARRARD SP25 Mk III with heavy precision machined 
die cast. turntable £1058, care. 55p. 

PRECISION ENGINEERED PLINTHS 
Beautifully constructed in heavy gauge "Coloreoat" 
plastic coated steel. Resonance free. Designed to take 
Garrard 1025, 2000, 2025TC, 2500, 3000. 2500, 5100, 
SP25 II and III, SL65B, AT80 etc. or B.S.R. C109, 
C129, All etc. Black leatherette finish. Size 121' 
141" x 34" high (approx. 74" high, including rigid smoked acrylic cover). 
NOW ONLY £498, P. & P. 70p. 

LATEST ACOS GP91/18C mono compatible cartridge with 
t/o stylus for LP/EP/78. Universal mounting bracket. 
81.50, P. & P. 15p. 
SONOTONE 9TAHC COMPATIBLE STEREO CARTRIDGE 
T/O stylus Diamond Stereo LP and Sapphire 78. 
ONLY 22.80 P. & P. 10p. Alm available fitted with twin 
Diamond T/O stylus for Stereo LP. 22-80, P. & P. 15p. 
LATEST RONETTE T/0 STEREO / COMPATIBLE 
CARTRIDGE for EP/LP/Stereo/78. 8188 P. & P. 15p. 
LATEST RONETTE T/0 MONO COMPATIBLE CART- 
RIDGE for playing EP/LP/78 mono or stereo records 
on nwno equipment. Only 8150, P. & P. ISp. 

QUALITY RECORD PLAYER AMPLIFIER MK. II 
A top quality record player amplifier employing heavy 
duty double wound mains transformer. ECC83, EL84, 
and rectifier. Separate Bass, Treble and Volume controls. 
Complete with output transformer patched for 3 ohm 
speaker. Size 71x. wide x 31x. deep x Sin. high. Ready 
built and tested. PRICE 2440, P. & P. 50p. 
ALSO AVAILABLE mounted on board with output 
transformer and speaker. PRICE 8585, P. & P. 60p. 

SPECIAL OFFER ! 
HI-FI LOUDSPEAKER SYSTEMS 

Beautifully made teak finish enclosure with moat 
attractive Tygan-Vynalr front. Size 16" high x 101" 
wide x 6" deep. Fitted with E.M.I. Ceramic Magnet 
13" x 8" baes unit, two H.F. tweeter units and 
crossover. Maximum power handling 10 watts. 
A reliable 3 or 8 or 15 ohms impedance. 
OUR PRICE £9.25 Carr. 75p 
Cabinet Available Separately 24-95, Carr. 65p. 
Also available in 8 ohms with EMI 13" x 8" bass 
speaker with parasitic tweeter 27-15, Carr. 75p. 

HARVERSON'S SUPER MONO AMPLIFIER 
A super quality gram amplifier using a double wound fully 
Isolated mains transformer, rectifier and ECL82 triode 
pentode valve as audio amplifier and power output 
stage. Impedance 3 ohms. Output approx. 3ß watts. 
Volume and tone controls. Chassis size only lin. wide 

Sin. deep x Bin. high overall. AC stains 200/240v. 
Supplied absolutely Brand New completely wired and tested with good quality output transformer. £3.30 P. & P. 40p BARGAIN PRICE 

LOUDSPEAKER BARGAINS 
5in. 3 ohin £1.05, P. & P. 15p. 7 x 4in. 3 ohm £1.16, P. & 
20p. 10 x Bin. 3 or 15 ohm 51.90, P. & P. 30p. E.M.I. 
8 x 5in. 3 ohm with high flux magnet 21-82,P. & P. 20p. 
E.M.I. 131 x Bin. with high flux ceramic magnet with 
parasitic tweeter 3,8 or 15 ohm 8&SO, P. & P. 30p. 
E.M.I. 13 x Bin. 3, 8 or 15 ohm with two inbuilt tweeters 
and crossover network 2445, P. & P. 3Op. 
E.M.I. Ceramic magnet heavy duty tweeter. Approx. 34". Available 3 or 8 or 15 ohms, 21-25 + 20p, p. & p. 
BRAND NEW. 121x. 15w. H/D Speakers, 3 or 15 ohms. 
Current production by well-known British maker. Now 
with Influx ceramic ferrobar magnet assembly 27.60. Guitar models: 25w. £7.50, 33w. 29 35, P. ,v P. 45p. 

SPECIAL OFFER! 
LIMITED NUMBER OF BRAND 
NEW ELAC 10" TWIN CONE 
LOUDSPEAKERS 
With large ceramic magnet and 
pluticised cone surround. 

8 ohm impedance. 2270. P. & P. 85p. 

41so available specification as above but size 10" x 6" 
2270 and size 8" round 2880. P. & P. 35p. 
LIMITED NUMBER EMI 21" 8 ohm Tweeters. Mounted 
on flat bracket size 24" wide x 71" long. 701! per pair 
plus 15p P. & P. 
Ex equipment but new and tested 709 per pair plea 
15p P. & P. 

12i.. "RA" TWIN CONE LOUDSPEAKER. 10 watts 
peak handling. 3, It or 15 ohm 2245, P. & P. 36p. 
85 ohm SPEAKERS Sin. only 70p P. & P. 25p. 
"POLY PLANAR" WAFER -TYPE, WIDE RANGE 
ELECTRO -DYNAMIC SPEAKER 
Size 111 x 1411 x 14" deep. Weight 19oz. Power 
handling 20W r.m.s. (40W peak). Impedance 8 ohm only. 
Response 40Hz-20kHz. Can be mounted on ceilings, 
walls, doors, under tables, etc., and used with or without 
baffle. Send S.A.E. for full details. Only 2465 each. 
P. & P. 34p. 

VYNAIR & RETINE SPEAKERS & CABINET FABRICS 
app. 64 in. wide. Our price 21-10 yd. length. P. & P. 15p 
per yd. (min. 1 yd.). S.A.E. for samples. 

Open 9-5.30 Monday to 
Friday. 9-5 Saturday 
Early closing Wed. 
A few minutes from South Wimble- 
don Tube Staiton. 

HARVERSONIC SUPER SOUND 
IO -4- IO STEREO AMPLIFIER KIT 

NEW FURTHER IMPROVED MODEL WITH 
HIGHER OUTPUT AND INCORPORATING HIGH 
QUALITY READY DRILLED PRINTED CIRCUIT 
BOARD WITH COMPONENT IDENTIFICATION 
CLEARLY MARKED FOR EVEN EASIER CON- 
STRUCTION 

4 really first-class HiFt Stereo Amplifier Kit. trees 14 
ransistors including Silicon Transistors in the first five 
tages on each channel resulting in even lower noise, 
evel with improved sensitivity. Integrated pre -amp with Bass. Treble and two Volume Controls. Suitable for use ith 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 printed circuit board, smart brushed anodised aluminium front panel with matching knobs, wire. solder, nuts, bolts -no extras to buy. Simple step by step instructions enable any constructor 
to build an amplifier to be proud of. Brief specification; 
Power output: 14 watts r.m.e. per channel into 5 ohms. Frequency response ±3dB 12-30,000 Hz Sensitivity: better than BomV into 1Mí2. Full power bandwidth: 
±3dB 12-15,000 Hz. Bass boost approx. to ±12dß. Treble cut approx. to -16dB. Negative feedback 18dB over main amp. Power requirements 35v. at 1.0 amp. 
Overall Size 12"w. x 8"d. x 21"h. 
Fully detailed 7 page construction manual and parts 
list free with kit or send 18p plus large S.A.E. 
AMPLIFIER KIT 81155 P. & P. 2Sp 
(Magnetic input components 33p extra) 
POWER PACK KIT .. .. 23-80 P. & P. 35p CABINET 8&80 P. & P. 35p 

(Post Free if all unite purchased at same time) 
Full after sales service 

Also available ready built and tested 22810. Poet Free. 
Note: The above amplifier is suitable for feeding two mono 
sources esso input. (e.g. mike, radio, twin record decks, etc.) 
and will then provide mIeleg and fading facilities for med- ium powered HIPi Diccoiheque use, ele. 

3 -VALVE AUDIO 
AMPLIFIER 11A34 MK II. 
Designed for Hi-Fi reproduc- 
tion of records. A.C. Mains 
operation. Ready built on 
plated heavy gauge metal 
,-hassis, size 71"w. x 4"d. x 
41"h. Incorporates -ECC83, 
EL84, Eß80 valves. Heavy 
duty, double wound mains 
transformer and output trans- 
former matched for 3 ohm speaker. Separate volume control and now with improved wide range tone controls giving bass and treble lift and cut. Negative feedback line. Output 44 watts. Front panel can be detached and leads extended for remote 

mounting of controls. Complete with knobs, valves, etc., 
wired and tested for only £560. P. & P. 45p. 
HEIL "FOUR" AMPLIFIER KIT. Similar in appearance 
to HA34 above but employe entirely different and advanced circuitry. Complete set of parts, etc. 2450. 
P. & P. 45p, 

10/14 WATT HI-FI 
AMPLIFIER KIT 
A stylishly finished 
monaural amplifier 
with an output of 
14 watts from 2 
EL84s in push-pull. 
Super reproduction 
of both music and 
speech, with negli- 
gible hum. Separate 
inputs for mike and 
gram allow records 
and announcements 
to follow each other. 
Fully shrouded section wound output transformer to 
match 3-150 speaker and) independent volume controls, 
and separate base 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 part, sold separately. 
ONLY 2880 P. & P. 60p. Also available ready built and 
tested 21240 P. & P. 70p. 

HI-FI STEREO HEADPHONES 
Adjustable headband with comfortable flexifoam ear- 
muffs.. Wired and fitted with standard stereo 4Mn jack 
plug. Frequency response 30-15,000Hz. Matching 
impedance 8-18 ohms. Easily converted for Mono. 
)'RICE 8880. P. & P. 25p. 

PRICES INCLUDE VAT 

HARVERSON SURPLUS CO. LTD. 
(Dept. P.W.) 170 HIGH ST., MERTON, LONDON, S.W.I9 Tel.: 01-540 3985 

SEND STAMPED ADDRESSED ENVELOPE WiTH ALL ENQUIRIES 

(Please write clearly) 
PLEASE NOTE: P. & P. CHARGES 
QUOTED APPLY TO D.K. ONLY. 
P. & P. ON OVERSEAS ORDERS 
CHARGED EXTRA. 
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e GIRO NO. 331 7056 
C.W.O.only. P. & P. IOp on orders below E5 

Discount: El0-10%, [20-15% (except net items) 
Export Order enquiries welcome (VAT free) 

SPECIAL RESISTOR KITS 
IOE12 4W KIT: 10 of each E12 value, 10 ohms -IM, a total of 610 (CARBON FILM 5%), L3. 10 net 
10E12 4W KIT: 10 of each E12 value, 10 ohms -1M, a total of 610 (CARBON FILM 5%), [3.20 net 
25E12 4W KIT: 25 of each Eli value, 10 ohms -1M, a total of 1525 (CARBON FILM 56/ ), [7.30 net 
25E12 4W KIT: 25 of each 012 value, 10 ohms -1M. a total of 1525 (CARBON FILM 56J), [7.35 net 
20E12 W KIT: 20 of each E!2 value, 10 ohms -1M, a total of 1220 (METAL FILM 5%), [7.50 net 
15012 1W KIT: 15 of each E12 value, 10 ohms -IM, a total of 915 (METAL FILM 5%), L8.15 net 
10E12 2W KIT: 10 of each E12 value, 10 ohms -1M, a total of 610 (METAL FILM 5%), [1265 net 

--- Official Orders accepted from 
Educational & Government Departments 

ALL PRICES INCLUDE VAT 

MULLARD POLYESTER CAPACITORS C280 SERIES 
250V P.C. Mounting: 0.010F. 0.0150F, 0.0220F. 0.0330F, 0.047äF, 34p. 0.068uF, 
0.IuF, 44p. 0. 150F, 44p. 0.22uF, 54. 0330F, Bp. 0.470F, 9p. 0.686F, llp. IUF, 

15p. 1-50F, 22p. 2'20F, 25p. 
MULLARD POLYESTER CAPACITORS C296 SERIES 
400V: 0.0010F. 0.00150F, 0-00220F. 0.00330F, 0.00470F, 24.p. 0-00680F, 0.010F, 
0.0150F, 0.0220F, 0.0330F, 3#p. O. 0470F. 0.0680F, 0-loF, 44p. 0.150F, 64p. 
0.22,F,ß4p.0.330F, 12p. 0.470F, 14p. 
160V: 0.010F, 0.0150F, 0.0220F, 24p. 0.0470F, 0.0680F, 34p. 0.10F, 0. 150F, 44-p, 

0 220F, Sp. 0. 330E, 6p. 0 470F. 74p. 0680.F, 1Ip. IµF, 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, 820,1K, I KS, 212, 3K3, 4K7, 6K8, (µF) 0.01, 0.015, 0022, 0033, 0047, 
2)p. tac1,.0, I.30V, 4)p.:0. I; 100V, 54p. 

POLYSTYRENE CAPACITORS 160V 5% 
(pF) 10, IS. 22. 33. 47, 68, 100, 150, 220, 330, 470, 680, 1000, 1500. 2200, 3300, 
4700, 4p. 6800. 10.000. 4)p. 

RESISTORS 
CF -High Stab Carbon Film, 5% MF -High Stab Meal Film, 5%. 
W. Type Range 1-9 10-49 50-99 100-249 250-499 500-999 1000+ Site mm 
4 CF 22 -IM I 0.8 0.65 0.62 0.55 0.5 0.45 2.4x7.5 

CF 22-2M2 1 0.8 0.65 0.62 0.55 0.5 0.45 3.9x105 

f 
CF 22 -IM 1 0.8 0.65 0.62 0.55 0.5 0.45 55x16 

4 MF 10-2M2 I 0.9 0.8 0.7 0.65 0.65 0.6 3x7 
MF 10-02 I 0.2 0-8 0- 0.95 0.6 6.6x108 

I MF 10-10M I5 125 125 II I 095 088 66x13 
2 MF 10-10M 3 2.5 2.5 2 1 75 1.75 1.6 8x17.5 
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 horisontal 6p each IK, 21(2, 4K7, 10K, etc. 
up to 1 M fl 
SUB -MIN 0.05W Vertical, 1008 to220K fl 5p each 

. 

B. H. COMPONENT FACTORS LTD 
(P.W.) 61 CHEDDINGTON ROAD, PITSTONE, 
NR. TEIGHhTONg BUZZ8AR6(td.ECoSde 

0296) 
9Aä 

PLEASE WRITE FOR FREE CATALOGUE 

Miniature Mullard Electrolytics 
I OuF 63V 6p 68uF 16V 6p 
I.00F 63V 6p 680F 16V 16p 
2.2uF 63v 6p I000F 10V 6p 
3.30F 63V 6p 1000F 25V 6p 
4.00F 40V 6p 1000F 63V 14p 
4.70F 63V 6p 1500F 16V 6p 
6.80F 63V 6p 150,F 63V I5p 
8.O0F 40V bp 2200F 6.4V 6p 
10oF 16V 6p 2200F 10V 6p 
100F 25V 6p 2200F 16V Bp 
100F 63V 6p 2200F 63V 2Ip 
150E 13V 6p 3300F 16V ISp 
I SUF 63V 6p 330uF 63V 25p 
160F 40V 6p 4700F 6.4V 91a 

220F 25V 6p 470uF 40V 20p 

320F 10V 6p 6800F 40V 25p 
330F 16V 6P I0000F 16V 20p 
330F 40V 6p I0000F 25V i5p 
32uF 63V 6p ISOOUF 64 ISp 
470F 10V 6p 15000F 16V25p 
47uF 25V 6p 22000F 10V 25p 
,47uF 63V Bp 33000F 6.4 26p 

VEROBOARD O I o 15 

5 28p 28p 2) xmm 3} 26p 19p 
} o 5" 32p 33p 

3} 3f" 2gp 28p 21. I" 7p 7p 
2# 5" (Plain) - 14p 2 o 34" (Plain) - 12p 
Slo 3}" (plain) - 22p 
Insertion tool 59p S9p 
Track Cutter 44p 44p 
Pins. Pkc. 25 lop 10p 

POTENTIOMETERS 
Carbon Track 5K n to 2M n, log or lin. Single, 164p Dual Gang 46p. Log Single with switch 16p 
Slider Pots. 1äK, IOOK, 500K. 30, 34p. 45mm, 47p. 60mm, SSp. 

DIODES 
N4001 64-p 
N4002 74p 
N4003 9p 
e94004 94p 
N4005 12p 
N4006 14p 
N914 7P 
N916 7D 

BA100 lop 
OAS 42p 
OA47 9p 
OA81 IID 
OA200 Bp 

PLUGS 
DIN 't Pin 12p 

3 Pin Ilp 
5 Pin 180. I5p 
Std. lack 144p 
2.5mm Jack Ilp 
Photo 53P 

SOCKETS 
DIN 2 Pin IOD 

3 Pin lop 
5 Pin 180. lip 
Std. Jack 144p 
2.Smm Jack 1 l 
phono S#D 

ELECTROLYTIC CAPACITORS. Tubular & Large Cans 
(uF!V): 22/25, 22/63, 47/10, 4-7/25, 4-7/63. 22!10, 22/25, 
2263, Sp. 2/10, 10,:10, 50/10, 100/10, 10/25, 50/25, 10/50, 54p. 
200/10, 100/25, SO/50, 6#p. 500/10.200,/25, 100/50, 9p. 1000/10, 
500/25, 200/50, I 1p. 2000/10. 1000/25. 500/50, I64p. 1000/50, 
39p. 1000/100, 66p, 2000/25, 27p. 2500/12. 17p. 25500/25, 33p. 
2500/50, 62p. 3000/50,72p. 5000/25, 66p. 5000/50, 94p. 7000/50, 
60p. 25.000/25, 74p. 1 -11 -VOLT: 8/350, 14p. 16:350, 19p. 32/350, 
25p. 50/250, lep 100/500, 33p. 

METALLISED PAPER CAPACITORS 
250V: 005µF, 0.10F 44p, 0.250F, 54p, 05µF, 6#p, IµF, 9p. 
500V: 0025uF,0' 050F, 4#p.O. luF, 54-pV 0-25pF, 6#p. 0.50F, 9p. 
1000V: 0.010, IOp. 0-0 2uF, 12D 0.0470F, 0.10F, 160.0 22uF, 
llp, 047µF. 39p. 

TRANSISTORS 
ACI27 I64p BC2I2L lip 
AC128 22p BC213L lip 
BC108 12p OC44 L I8p 
BC109 13p OC71 13p 
BC I48 12.0 OCBI 16p 
BC149 12p OC170 27p 
BCI82L 12p T1S43 33p 
BC183L 12p 2N2926 lip 
BC184L 13p 2N3702 I IP 

Integrated 
Circuits 
0A709C SOD 
1A741C 55p 
0Á723C LI 
01.914 35p 

Screened Wi e, Metre S#p 
Twin Screened Wire, Metre lop 
Stereo Scree d Wire, Metre IOp 
Connecting Wire, All colours, Metre 24P 
Neon Bulb, 90V Wire Ended 5 for up 
Panel Neon, 240V Red, Amber, Clear 16}p 

QUANTITY DISCOUNT 
SPECIAL BULK BUY PRICES 

ARE AVAILABLE BY 
QUOTATION FOR LARGE 

PROJECTS AND TRADE 

Head Office and Warehouse Z & I A E R O SERVICES LTD. Retail Shop 

44A WESTBOURNE GROVE 
85 TOTTENHAM COURT ROAD 

LONDON W2 55F Please send all correspondence and Mail -Orders to Head Office LONDON WI 

Tel: 727 5641'23 When sending cash with order, please include 0.15 in L for postage and handling Tel: 580 8403 

MINIMUM CHARGE 15p. No C.O.D. orders accepted 
Open all day Saturday 

THE MANAGEMENT ADVISES WITH REGRET THAT DUE TO RISING COSTS AND STAFF SHORTAGE THE MAIL ORDER 

SERVICE HAS TO BE CURTAILED. FROM IST JANUARY 1974 ALL MAIL ORDERS ACCOMPANIED BY REMITTANCE WILL 

BE SUBJECT TO A MINIMUM CHARGE OF £5.00 EXCLUDING V.A.T., I.E. £5.50 INCLUDING V.A.T. GOODS OF VALUE 

UNDER E5-00 WILL BE AVAILABLE ONLY TO PERSONAL CALLERS, EITHER AT OUR RETAIL BRANCH, 85, TOTTENHAM 

COURT ROAD, W.I, OR TRADE COUNTER AT 44A WESTBOURNE GROVE, LONDON W2. MINIMUM ORDER CHARGE FOR 

APPROVED ACCOUNT CUSTOMERS IS E10.00 EXCLUSIVE OF V.A.T. 

TAUT SUSPENSION 

11111 

UM 1 

- 

O 

MADE 
MULTIMETERS 

IN USSR 

11, 8 models of multimeters 
from simple 22 -range instru- 
ment priced at E4.95 to 

\ °-''°'vv.' sophisticated 43-rangeinstru- 
:t` ment with full transistorised 

g A safety trip circuit, priced at 
L17.00 Models available 

,! with transistor testing fa- 
cilities (U4341) and built-in 

( g; i audio/I. F, oscillator (04323) 
gt 

'Jfrn 5. sxwf :. 

, 
= ' 

All the above instruments and full range of other test equipment are included in our new 1973/74 combined catalogue/price list which covers valves, semi- 

conductors and passive components, basic specifications of serniconductors, cathode ray tubes, Klystrons and magnetrons, as well as transistor substsitution list. 
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Over ISO 
ways to 

engineer a 
b ett e r future 

find out how 
in just 2 minutes 

That's how long it will take you to fill in the coupon. Mail 
it to B.I.E.T. and we'll send you full details and a free 
book. B.LE.T. has successfully trained thousands of men at 
heme - equipped them for higher pay and better, more inter- 
esting jobs. We can do as much for \'OU. A low-cost B.I.E.T. 
home study course gets results fast - makes learning easier 
and something to look forward to. There are no books to buy 
and you can pay -as -you -learn. 
Why not do the thing that really interests you? Without losing a 
day's pay, you could quietly turn yourself into something of an 
expert. Complete the coupon (or write if you prefer not to cut the 
page). No obligation and nobody will call on you ... but it could be 
the best thing you ever did. 

'rs have done it, so can you 
lerday I received a letter from the Institution informing that my 
ration for Associate Membership had been approved. I can honestly it 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., Forks. 
"Completing your course, meant going from a job I detested to a job 
that I love, with unlimited prospects", --Student J.A.G. Dublin. 
"My training with B.LE.T. quickly changed my earning capacity arid, 
in the next few years, my earnings increased fourfold" - -Student 
C.C.P., Bucks. 

EANO OUT FOR .42ORS ZF 
These letters - and there are mans n, ,re on file at Aldermaston Court 
- speak of the rewards that come to the man who has given himself 
the specialised know-how employers seek. There's no surer way of 
getting ahead or of opening up new opportunities for yourself. It 
will cost you a stamp to find out how we can help you. Write to 
B.1.E.T. Dept. UPwSo Aldermaston Court, Reading RG7 4PF. 

7Gtis FREE 76 bolokcah 9e 
eo¡oad tO tuoas 9ha BIEIH 

St te Course 6;oo°me 

Mir sc,bJectnow! 

Practical Radio Et Electronics 
Certificate course includes a 

learn while you build 
3 transistor radio kit. 
Everything you need to know 

about Radio Er 
Electronics 
maintenance and 
repairs for a spare 
time income a n d 
a career for a 

better future. 

. SCUT OUT THIS COUPON- mmisal 
Tick or state subject of interest. 

Post to address below. 
MECHANICAL 
Society of 
Engineers- 
A.M.S.E.(Mech.) 
Institute of 
Engineers & 
Technicians 
(A. M.I.E. ) 
CITY & GUILDS 
Gen. Mech. Eng. 
Maintenance Eng.' - 

Welding 
Gen. Diesel Eng. 
Sheet Metal Work 
Eng. Inspection 
Eng. Metallurgy 
ELECTRICAL & 
ELECTRONIC 
Society of 
Engineers- 
A.M.S.E. (Elec. 
CITY & GUILDS 
Gen. Electrical 
Engineering 
Electrical 
Installations E 
Electrical Maths T 
Computer 
Electronics 
Electronic Eng. 
Practical Radio 
& Electronics 
(With kit) 
MANAGEMENT & 
PRODUCTION 
Institute of Cost 
& Management 
Acctnts. 
Computer 
Programming 
Works M'ment. 
Work Study 
Gen. Production 
Eng. C 
Estimating 8z 
Planning 
Storekeeping E. 
Management 
Skills 
Quality Control - 

DRAUGHTSMANSHIP 
Institute of 
Engineering 
Designers 
(A.M.I.E.D. ( 

General 
Draughtsmanship 

G Elec. Draus'hts- 
manship L 
Archi actural 
Draughtsmanship 
Technical 
Draining 

RADIO & TELE- 
COMMUNICATIONS 
CITY & GUILDS. 
Radio, TV/ 
Electronics 
CITY & GUILDS 
Telecoms. 
Gen. Radio & TV 
Eng. 
Radio Amateurs 
Exam 
Radio Servicing 
TV Servicing 
Colour TV 

AUTOMOBILE & 
AERONAUTICAL 
Institute of the 
Motor Industry 
A.M.I.I. 
MAA;IMI -I 
CITY & GUILDS 
Auto Eng. 
Gen. Auto Eng. 
Motor Mechanics 
Auto Diesel Eng. 
Garage M'ment. 
ARB Aero Engi- 
neering Certs. 
Gen. Aero Eng. 

CONSTRUCTIONAL 
Society of 
Engineers- 
A.M.S.E.(Civ.) E 
Institute of Build- 
ing- L.LO. B. 

A. B. T. Clerk of 
Works 
Construction 
Surveyors Inoti- 
tute-L.C,S.I. 
CITY & GUILDS 
General Childing 
lall branches) 
Heating & Vent. 
Inst. Clerk of 
Works 
Site Surveying -) 
Health Engineer- 
ing 
Road Construc- 
tion f' 
Quantities, 
Estimates 
Hydraulics 
Structural Eng. _. 

GENERAL 
Agricultural Eng. 
Council of Eng. 
Instituticns 
Farm Science 
Plastics 

Supplementary 
courses for Nat. 
Certificates. 

G.C.E. 
- choose from 
58 '0' & 'A' 
level subjects. 

Couching for manu 
Prams. including 
C S' G and assistance 
(ii r)NC HNC. 

POST TODAY FOR A 
BETTER TOMORROW 

To B.I.E.T., Dept. BPW50 QN B SW B I Aldermaston Court, Reading RG7 4PF 
NAME. ................ _.__._.... ........._.... 
Block Capitals Please 
ADDRESS .__._. - _.......... .. __ ............................ __ 

OTHER SUBJECTS. 

1., edited by C. C.C. 

AGE. 

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 
pahiniholl OIL approximately the ;tit of e ten moot,' by IPI. Magazines Limited. Fleets ay rouse, EarringI .n .SI It i. I i:(t 5 1A I . I I I Printers, Dunstable. 
13 Sole R pont, for Australia and New Zealand Gordon and Botch (Asia) Ltd.; South Africa Central hews Agency Ltd. 1',1bliher's subscription rate I Iiiteiuding postage), for one year Overseas £3.50 International Giro facilities Account No. 5122007. Please slate reason for payment "message to payee". PRACTICAL WW'uteLesa is sold subject to the following musts- s, namely that it shall ',.sot, without the written consent of the Publishers first having been giren, be lent, resold, hirco out or otherwise disposed of by way of Trade at more Lan miiended selling price shown e-, the cover, and that it shall not he lent, resold, hire,( out oe otherwise disposed of in a mutilate.( rendition or in any unauthorised rover by way of 
. aloi' -.i to or a, p it of an, publication or al verti..... liters=v. r l'i Inri:,I iter whatseosir. 

www.americanradiohistory.com

www.americanradiohistory.com


DOW' RELY ON YOUR MEMORY 
BUY :; OW AT BARGAIN PRICES - 

Order y ..ur latest Henry's Catalogue Price 55p post paid 
complete with Discount Vouchers 

r. 
. 

Now built and used by thousands 20 + 20 WATT IC 
of satisfied customers. Features 1 ! m design overall size in tat- STEREO AMPLIFIER 

3 i ena 15}" x 2}" x 61". 6 -IC's, 10 As featured by ( f transistors, stabilisers Gardners Practical Wireless .J low field transformer. Fibre ,¢- e._ :572 
Glass PC Panel, complete chassis 

we'''. Now available built and tested as well as in 
kit r..r y. HIGH QUALITY & STABILITY ARE Vie, 
PI'.L:' -i^.iNATE FEATURES- DEVELOPED BY 
1E>'-. ENGINEERS FOR PERFORMANCE. r.- Ott' -ÿ 
Ri Li s.i+.1Ll'. Y AND EASE OF CONSTRUCTION. ajP 
i,AC.0 !TIES. On?off switch indicator, headphones a' 
socket, separate treble, bass, volume and balance _ 
-cntrols, scratch and rumble filters, mono/stereo - -. 
switch, input selector: Mag. P U., Radio Tuner, 
Aux. Can be altered for Mic., Tape, Tapehead, etc. . 

Con;a-u,uunnl details Ref. No. 21 
30p. Distributed by Henrys throughout UK. FREE -Teak cabinet with complete kit. 

You pay less 
VAT with Henry's 

Low Prices 

Kit VAT+SOp 
price /Vx carr)pa[king) 

BUILD THE 

TEX 

or built £35 VAT 50p p 
and tested 

a 
carr/packing) lu ) 
as illustrated. 

BUILD THE NEW 
HENELEC 
STEREO FM TUNER 

Henrys¡ 
Catalogue 

(Jilt ta1 tan IAA 11 

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 with fibre glass PC, 
teak cabinet, etc. Available 
as a kit to build or ready built. 
Overall size 8" x 21" 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. 

KIT PRICE (21.00 (+ VAT) 
or built and tested £24.95 (+ VAT) 

EARN YOURSELF EASY 
MONEY, WITH 
PORTABLE DISCO 
EQUIPMENT 
DISCO MINI A complete portable 
disco, fitted mixer/preamp, 2 decks all 
facilities. £98.50 
As above but with Slider Controls £11850 
IOO watt amplifier for above [42 50 
SLI00 100 watt mixer/amplifier with 
slider controls £6900 
RS050 watt mixer/amplifier [4950 
R100 100 watt mixer/amplifier [5750 
DISCO AMP 100 watt mixer/amplifier 
chassis unit. £69.50 
DISCO MIXER/PREAMPLIFIERS 
(OP fn: up to 6-100 watt amplifiers) 
SDL1 (rotary controls) £4950 
SD+.11 (slider controls) £58.30 
DISCO VOX (slider controls) the 
complete disco preamp £6950 
DJI00 100 watt power amplifier for 
above £42.50 
DJ30L 3 channel 3kw sound to light £31-50 
DJ4OL as 30L plus built in microphone £41-93 
DIMAMATIC I kW adjustable speed 
auto dimmer £25.00 
Carlsboro Reverberation Unit £4400 
SCENE STROBE £1900. ROAD STROBE 
£25.00. SUPER STROBE £45. 
Disco anti -feedback microphone £11 93 
Colt 150 watt liquid wheel projector [22.50 
150 watt QI liquid wheel projector £50.00 
150 watt QI cassette wheel projector £5000 
Spare Effects and liquid cassettes large 
range of patterns [6.00 
6 inch Liquid wheels £5.00 
Mini spot bank fitted 3 lamps £1295 
Auto Trilite (mini with flashers) £1700 
Bubblemaster with 1 gall. liqu'd £4115 
Mixer slMics/SpeakerslLighting 
U.K.'s largest range of Cisco Lighting. 
FREE STOCK LIST REF. No. 18 ON 
REQUEST. 
AKG / RESLO I DJ / CARLSBRO / EAGLE 
MICS., STANDS, MIXERS, CABINETS. 
CHASSIS AND COMPLETE SPEAKER 
SYSTEMS, MEGAPHONES, TURN- 
TABLES, PUBLIC ADDRESS COM- 
PONENTS. 

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 

1 

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 G d players built into a plinth 
with cover with Goldring 6800 
magnetic cartridge. System 25 uses 
G d SP25 Mk Ill and system 76 the 
Garrard AP76 de luxe turntable. All 
necessary leads are supplied. 

System 25 (list approx. 0109) £79.50 
System 76 (list approx. 0117) 089.50 
(plus 10% VAT and plus El -45 carr/ 
packing) 

Barclaycard/Access, call, write or 
phone, your order 01 402 4736 
EASY TERMS FOR CALLERS 

NEW SINCLAIR PROJECT 80 

Stereo PreAmplifier £1195 
Audio Filter Unit £6.95 
Z40 15 Watt Amplifier £5.45 
Z60 25 Watt Amplifier £6.95 
PZ5 Mod. for I on 2 Z40 £4.98 
FZS Mod. (S Tab) I on 2 Z40 £7.98 
PZ8 Mod. (S Tab) ! an 2 Z60 £7.98 
TRANSFORMER FOR ?ZS [2.95 
NEW FM TUNER 

STEREO DECODER 
All items post paid. 
Best price on request. 

£1195 
£7 45 

LIVING SOUND LOW NOISE TOP QUALITY CASSETTES 
MADE BY EMI TAPES LTD. TO INTERNATIONAL 
STANDARDS ESPECIALLY FOR HENRY'S. 
ALL POST PAID LESS THAN } REC. PRICES COMPLETE 
WITH LIBRARY CASES 

3 for 6for 10 for 25 for 
C 60 £1.00 

[( 

£1 80 £2.80 £6.75 
[2 C 90 £1 .33 f 57 E4 20 £10 23 

C 120 [1.62 I £3 15 £5.00 £12.25 
Quantity and t ade enqu ries, invited 
LEARN A LANGUAGE -complete with phrase 
book. German - French - Spanish - 
Italian [I 36 per course. £5 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 IO watt 
£2.20 each or E4.00 pair. 

450 10 watt C/u Twin Tweeters 3, 8 or 
15 ohms Eá.50 each or £6.90 pair. 
EW 15 watt 8 ohms C/o Tweeter £4.30 
each or [7.90 pair. 
350 20 watt C/o Tweeters 8 or 15 ohms 
£7.50 each or £14.20 pair. 

Polished wood cabinet [4.60 post 35p. 

8 ohms full range (poet 20p) 
FR4 4" 5 watt 
FR65 64" 10 watt 
FRB 8' IS watt 
FR23 9 x 6" 15 watt 
BASS & MID RANGE -8 ohms (post 10p) 
AAI2 5" 15 watt 
B110 5h" IS watt 
B200 8 15 watt 
8139!2 13" x 8" watt LE 
TWEETERS AND CRC -SOVERS(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/5kHz C/o 
SN75 3kHz var. C/o 
SPEAKER KITS (carr. etc. 35p) 
20-2 8" 30 watt 
20.3 B" 40 watt 
LINTON 2 20 watt 
GLENDALE 3 30 watt 
DOVEDALE 3 50 watt 
KEF KK2 
KEF KK3 

z6 00 
t5-50 
t7 60 
[600 
£3 -20 

60 

[1[5 025 
fl90 
0.20 
£3.73 
£42.5 
£4,90 
[2.00 
£1.75 

£1000 each 
[1S00 each 
£15.95 pair 
£231-95 pair 
£42.00 pci. 
£20-s0 :ach 
£32 2" 

BUILD YOURSELFAPOCkET CALCULAT0'`'. 

A complete kit, packaged in a poirscyrene con- 
tainer and taking about 3 hours co assemble.... 
chats the Sinclair Cambridge pocket calculator 
from Henry's. Some of the many teatures include 
interface chip, thick -film , esistor pack, printed 
circuit board, electronic components pack. 
Size 4(" long x 2" wide x -'r}" deep. 
Free of cha, e with the kit for the more advcncuc' 
technol.-...,c Is a 32 -page booklet explaining low 
toc puce Logs. Tangents. Sines e... 

£24.95 Also 
embled 

available £27.22 ass 

} VAT. ready to use. + VAf. 

10% VAT to be added to all orders. Prices and descriptions correct at time of press. E & 0E. 
Like a nermanent jolt. at Henry's? Experienced and trainee salesmen requ red. Tel. 01-402 8791 
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