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The X25 

Why two/ 
shafts? 

220-240 Volts or 100-120 Volts. 

Model X25 
The leakage current of the 

X25 is only a few 
microamps and cannot harm 

the most delicate equipment 
even when soldered " live". 

Tested at 1500v A.C. 
25 watt.Fitted long-life 
iron-coated bit 1/8" 

2 other bits 
available 3/32" 
and 3/16" 

Price: £1.75 
(rec. retail) 
P & P 80 

e  

MODEL CCN MODEL CN 

"elementary" 
One ceramic shaft to give you near-perfect insulation and negligible 

leakage current (only 3-5 microamps) so that you can safely solder 

delicate and expensive integrated circuits and transistors, even when "live" 

Another shaft, of stainless steel, to give you the strength required 

of an everyday robust general purpose iron. 

Plus large volume long-life bits to store the enormous heat-capacity 

of the 25 watt element. Bits that do not stick (no screws or pins) 

and bits that slide over the element shaft to give you efficient heat 

transfer and a capacity equivalent to irons of 2-3 times the wattage. 

220 volts or 240 volts. The 15 watt 
miniature model CCN also has 
negligible leakage. 
Test voltage 400v. 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". 
PRICE: £1-80 (rec. retail) OR Fitted with 
triple-coated, iron nickel and chromium 
bit 1/8". PRICE: £1.95 (rec. etail). P&P5p 
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-- MES.KITBattery-operated 12v. 

25 watt iron fitted 
with 15' lead and 2 
heavy clips for con-
nection to car battery. 

- - Packed in strong 
plastic wallet with book-

let "How to Solder" 
... PRICE: E1-95 ( rec. retail). 

P&P12p 

MODEL G • 

18 watt miniature iron, fitted with 
long life iron-coated bit 3/32". 
Voltages 240, 220 or 110. 
PRICE: £1.83 (rec. retaill.P&P5p 

All prices mentioned 
are exclusive of VAT. 

ODEL 

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" booklet. 
PRICE: £2.75 (rec. retail). 

P&P12p 

Miniature 15 watt soldering iron fitted 
3/32" iron-coated bit. Many other bits 
available from 3/64", to 3/16". 
Voltages 240, 220, 110, 50 or 24. 
PRICE: £1.70 (rec. retail).P&P5p 

MODEL CN2 

Miniature 15 watt soldering iron fitted 
with nickel plated bit 3/32'. 
Voltages 240 or 220. 
PRICE: £1-70 ( rec. retaill.P&P5p 

MODEL SK.2 KIT 

Contains 15 watt miniature 
iron fitted with 3/1 
bit, 2 spare 
bits 5/32" 
and 3/32" 
heat sink, 
solder, 
and "How to 
Solder" 
booklet. 
PRICE: £2.40 
(rec. retail). 
PSP8p 

From radio or electrical dealers, 
car accessory shops or 

in case of difficulty direct from:-
ANTEX LTD. FREEPOST 

(no stamp required) PLYMOUTH 
PL1 1BR. Tel: 0752 67377. 

Pleasesend the ANTEX I enclose cheque/P.O./Cash 
  colour catalogue. (Giro No. 25810001 Reg. No: 393594 

Please send the following: 

NAME 

ADDRESS  

PWO 
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PACKAGE PRICE 
FOR ILLUSTRATED UNITS 

ONLY 

£39.99 I 
Carr. £1.00 

Or depoeit 1.6.95 
and 9 monthly 
payment. £4.22 
(Total 144.93). 

GARRARD 2025 

R.S.C. ASS 
LOUDSPEAKERS 

Individual Rec. Retail Pri,ee LINEAR SOS AMP 
LINEAR 603 5 + S Watt Amplifier . . £19 25 
GARRARD 2025 Autochanger + Kr340A Cartridge.. £13.44 
Teak Veneer Plinth with Tranearent Plastic Cover £.15.90 
Pair A55 LOUDSPEAKERS ( Inc s^ x 5. 10,000 Game) 110 82 

TOTAL £49 41 

SEND S.A.E. FOR 
FREE COLOUR' 

BROCHURE 

SAVE £29119 
MONARCH 
SPEAKERS 

GOLDRING 
GLU 

'SUPER 10' AMP 

HIGH FIDELITY UNITS 

PPRAICCKEAGE £108.25 gvi 
FOR ILLUSTRATED UNITS 

mOrdeposttilay t aa nd 
monthly psin Il-78 

(Total 1190•86) 

cOLDRIN0 0L72 Trans-
cription Turntable + PU. 

.:OLDRING 0800 
Magnetic Cartridge 

DE-LUXE PLINTH 
v Ith Roll-over Cover 
l'air RAC. MONARCH 
LOUDSPEAKERS 
n.a.c. SUPER 30 
%tit III AMPLIFIER 

Total value rot individual items 
listed above £ 138 14. 

FANE ' MODE ONE' HIGH FIDELITY SPEAKER KIT 
Incorporating a model 803 8" 13,000 Gauss Bass Speaker 
with ultra low resonance. P.V.C. surround conc. 

Printed circuit cross-over assembly with ferrite 
cored coils. Model 303 Pressure Tweeter, Acoustic 
damping material, Screws, Panels etc.. and in-
..tructive diagrams, Frequency £9,10 post 
Response 25 Hz-20 kHz. '#e free 
Impedance 8-15 ohms. Or Dep. £2 & 9 mthly 

pynints. 11 (Tot. el) 

Individual Ganged Controls: Bass, Treble, Volume and Balance. Printed 
circuit construction employing 10 Transistors plus Diodes. Output 
rating I.H.F. M. Frequency range 20-20,000 c.p.s. Bass Control ± 12db. 

Treble Control ± 13db. Selector switch for 
P.U. or Tape/Radio. For loudspeaker out-
put impedances of 3 to 15 ohms. For 
standard 200-250v. A.C. mains operation. 
Attractive Black and Silver finished metal 
fascia plate and matching control knobs. 
COMPLETE KIT OF PARTS INCLUDING 
FULLY WIRED PRINTED CIRCUIT and 

CO31PitEllENsi% E WIRING DIAGRAMS A INSTRUCTIONS j' r).Ac Carr. 
Or FACTORY BUILT IN TEAK VENEERED CABINET 40p 
a. Illusdrated £16 50 or dep. £.2 and 9 monthly payments 11-88 )Tot( £18 92/. 

SP101 HIGH FIDELITY PLAYER UNIT 
comprising Goldrinir ( 1.101 hi-fl single player unit fitted high fidelity tree inagnetic 
Memo cartridge with diamond 'teas. Belt driven. Attractive design sutler- shin plinth 
and ' roll-over. transparent tinted plastic cover. Excellent vent. 34.9r Post 
Or Deposit 41.95 and 9 Monthly Paymenta of £3.75 (Total =8.70) a• J paid 

HIGH FIDELITY LOUDSPEAKER UNITS 
Cabinets latest style Satin Teak veneer. Acoustically lined or filled 
aromatic damping. Ported whore alMrolgiate. Credit turns available. 
DORCHESTER (Illustrated) Sise 16 x 11 x gin. appr. Range 43.15,000 
c.o.s. Rating 840 watt.. Fitted High flux 13 x Sin. £9.45 
Dual Cone speaker. Imp. 3 or 15 ohms. 40 p. 
MONARCH Size 19x 105 x gin. approx. Rating 10 watts. Inc. :Swain. speaker w 
highly flexible P.V.C. cone surround, long throw voice coil and 10,000 line mays, 
High flux pressure tweeter. Handsome design cabinet. Range 35-20,000 ape. Imi. 
8 ohm. Gives 'smooth re-allelic sound output. 
See ' package offers' for illustration. Carr. Sop £1935 

AUDIOTRINE HIGH FIDELITY SPEAKERS 
Heavy conetruction. Latest high eMciency ceramic magnets. 
Plaaticiaed Cone eurround. -D" indicates Tweeter Cone providing 
extended frequency range up to 15.000 Impedance 3 or 
8-15 ohms. PLEASE STATE CHOICE. 

Exceptional performance at low cost 
HEIM g• 10W 22 98 HF120D 12' 16W Id 50 
El102D 10' IOW IN 30 HF126 12' 15W IA 35 
HF120 12' 15W 14-96 HF126D 11' 15W 16 85 

FANE 807T HIGH FIDELITY SPEAKER 
A lull range 81n. 10 watt unit for excellent sound quality, in suitable 
enclosure. Cast chases Roll P.V.C. cone surround and long throw voice 
coil to achieve very low fundamental resonance of 30 c.p.e. Tweeter 
cone is fitted to extend high note response. Frequency range 23 Ha to 
16 Ella. Gauss 10,000. Impedance 3 or 8-15 D. 
PLEASE STATE IMPEDANCE WHEN ORDERING 
MODEL 808T 8. 15w. with parasitic Tweeter. £4.95 
Response 25 Hs to 15 Kite. 3.000 10.1. 30r M-13. 

R.S.C. BATTERY/MAINS CONVERSION UNITS 
TYPE B151. An all-dry battery eliminator. Size 65545521n. 
approx. Completely replarsee batted., 'supplying 1.15v and 90v, 
to battery radio where A.C. main. 200/360v. 

available. ASSEMBLED READY FOR UBE £4.15 

HI-FI SPEAKER ENCLOSURES MODERN DESIGN 
Teak veneer finish. Acoustically lined. Sixes approx. Carr. 36p. per ene 

JEft Size 151" x x 9". SE8 For optimum perform-
Pressurised. Gives pleasing ance with any ifin. 
results with any ‘C cn Hi-Fi spkr. 
8m. Hi-Fi speaker. 1•••1 ••`• Size 19 x 104 x 9in. £6.50 

SE12 For excellent 
SEIO For outstanding results performance with 12in. 
with 10in. Hi-Fi Iii-Fi speaker and tweeter 
spkr. Size 25}. x 16 £ 6-75 Size £7•95 
x 9in. P'td.   254 x 16 x 9in. 

g AUDIOTRINE HI-FI SPEAKER SYSTEMS 
10 Consisting of matched 12in. 11,000 line 15 Watt 15 ohm 

high quality speaker, cross-over unit and tweeter. Smooth 
response and extended frequency range £6.50 can'. / ensure surprisingly realistic reproduction. 33p 

AO. OR SENIOR 15 WATT INCLUDING a. Lc Carr. 
HF126 15,000 LINE SPEAKER `••••" 39p 

R.S.C. TA6 6 Watt HI-FI AMPLIFIER 
200-260v. AC mains operated. Frequency Response 30-20,000 c.o.. 
- 2d/3. Harmonic Dietortion 0.3% at 1,000 c.p.s. Separate Baas and 
Treble lift and cut' control.. 3 Input sockets for Mike, Gram. Radio 
or Tape. Input selector ewitch. Output for 3-15 ohm okra. Max. sensitivity fsmV 
Output rating 1.11.F.M. Fully enclosed enamelled case, 91 21 K 50n. Attractive 
brushed allver finials facia plate 101 x 31in. and matching knobs. 
Complete kit ol parts with full wiring diagrams and instrnetkina. 
OR FACTORY BUILT WITH 12 MONTHS' GUARANTEE f12.05 

£8.50 

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

MIDGET CLAMPED TYPE 21 x 21 x2.1in. 
250v., 60mA, 0-3v. 2a   51-10 
250-0.250v., 60mA 6.3v 2a   1148 

FULLY SHROUDED UPRIGHT MOUNTING 
250-0-250v. 60mA, 6-3v. 2a., 0-5-6.3v. 2a. 11-65 
250-0-250v. 100mA, 6-3v. da., 0.5-6.3v. Sa. 82-45 
300-0-300v. 100mA, 6-3v. la., 0-5-6.3v. 3a. 82-45 
300-0-300v. 130mA, 6-3v. 4a. c.t., 6-3v. la. 

For Mullen' 510 Amplltler   1255 
350-0-350v. 100mA, 6-3v. da., 0 5-6.3v. 3a. 12.45 
350-0-350v. 150mA, 6-3v. la.. 005-6 -3 v. Sa. 1245 
425-0-423v. 200mA, 65v. da., c.t., 5v. 35. 15.45 
425-0-125v. 200mA, 6 -3v. da., 6 3v. Sa., rov. 

Sa   Ed -60 
450-0-450y. 250t0A, 6 3v. 4a.. ri., 5v. 3a. 16.00 

TOP SHROUDED DROP-113110' TYPE 
250-0-250v. 70mA, 6.3v. 2a.. 0-64 3v. 2a. 11-49 
260.0-250v. 100mA„ 6.3v. 3.5a.   11-71 
250.0.250e. 100mA, 6.3v. 2a., 6 5v. Ia.   81-75 
350-0-350v. 80mA, 6-3v. 2a., 0-13-6.3v. 2a  11-81 
230-0.250v. 100mA, 6-3e. da., 0-5-6.3v. Sa. 1245 
300.0.300v. 100mA, 6.3v. 4a, 0-5-6.3v. 30. 12-45 
300.0-300v. 130mA, 6-3e. 4a., c.t. 6.3v. Ia. 

Suitable for Mullard 510 Amrlitler  82-85 
350-0-350v. 100mA, 6.3v, da., 0-5-6.3e. 30. 1245 
360.0.360v. 150m/s. 6.3v. 4a.. 0-5-6.3v. 3a. 12.85 

FILAMENT or TRANSISTOR POWER PACK 
TIP« 6.3e, 1.5a. 56p: 6.3v. 2a. 60p: 6.3e. 3a. 86p; 
03v. 6a. 11 45; 12e. 1. (11p; 12v. Sa. or 24v. 
I 5a 11 50;0 9.19v I la 11-26; 0.12.25-42v 2.11-95. 

CHARGER TRANSFORMERS 0-9-15v. 1 Ia. 11-10. 
25a. 81-2.5; 3.11 40; 5.11.60; 6a.S1.85: tia.S2 20 
AUTO (Step UP/step DOWN) TRANSFORMERS 
0-110/120e. 200-230-250e. 50-80 watt. 11 25. 
150 watts. 12.10 250 watts 18 00; 500 watts U 40 
OUTPUT TRANSFORMERS 
Standard Pentode 5.000 CI or 7,000 to 3£2 56p 
Push-Pull 8 watta I3L84 to 3 DorIa CI.. 116p 
Pue-Pull 10 watts 6V6. ECL8411 to 3, 5, 8 or 

15   11.55 
Pue-Pull ELM to 3 or 16 11 10-12 watts  1110 
Pue-Pull Ultra Linear for Mollard 510, etc  82 45 
Pue-Pull 16-18 watta eectionally wound 

61.6, ETU, etc.. for 3 or 15   t2-20 
Pue•Pull 20 watt high quality eectionally 
wound EL34, 61A. K T66 etc. to 3 or 15 CI 13 65 

SELENIUM 
RECTIFIERS 

F. W. (Bridged) 
All 0112v. D.C. 
ouIput. Max. A.C. 

Input 19v. 
la, titp. 2a, 8914. 
sa. IStip 4e. 720. 

6a, 88P. 

SMOOTHING 
CHOKES 

150mA, 7-10H, 250 
77p: 100mA, 

1011, 200 CI 56r: 
80.nA, 1011, 330 Cl 
55p; 60mA, 1011, 
400 f/ 28P. 

R.S.C. MkIll SUPER 30 HIGH FIDELITY STEREO AMPLIFIER 
BUILD AN AMPLIFIER WORTH APPROXIMATELY 
DOUBLE THE KIT PRICE INCLUDING CABINET 
Only high grade components by leading manufacturers 
• Push Button Selector Switching For Magnetic or 
• Jack Socket for Headphones Ceramic Pick-Ups 
• Neon Indicator regardless of Price. 
• Satin Silver Finish Metal Fascia Output (per chan-
• Solid State Circuitry nel) 15 watts RMS COMPLETE KIT 
• Twenty Silicon Transistors into 831,. Fre- (less cabinet). 
• Four Diodes, Four Rectifiers quencY Response Carr. 70P. 

Send S.A.E. for 7 Hz to 70 KHz Cabinet if req. 

127.50 
full descriptive leaflet- ± 14 dB. . 

R.S.C. STEREO FM III TUNER. FACTORY BUILT UNIT INC. 
in cabinet CABINET with 12 months' guar- £42.50 

Visually matches £.5n antee. Or Dep. £7 and 9 monthly 
Super 30 Mk. III ••••• ••• payments £4.54 (Total £47•86). 

'YORK' HIGH-FIDELITY 3 SPEAKER SYSTEM 
* Moderate size only 2S x 14 x 10in. 

approx. 
7,811111.1" * Response 30-20,000 c.p.s. COMPLETE KIT 

Impedance 15 ohms 
* Performance comparable with 

units costing cossiderably more Carr. 65p 

Consists of ( 1) I2in. 15 watt Bass 
unit with cast chassis, Roll rubber cone surround 
for ultra low resonance, and ceramic magnet. 
(2) 3-way quarter section series cross-over system. 
(3) 8x 5in, high flux middle range speaker. 
(4) High efficiency tweeter. (5) Appropriate quantity acoustic 
damping material. (6) Handsome Teak veneered cabinet. 
(7) Circuit and full instructions. Terms: Dep. £4.60 and 
9 monthly payments £2.64 (Total £28.36). 

£25.25 
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GROUP/DISCO UNITS 
100 WATT 
AMPLIFIER 

•MI OM MI • 
HEADPHONES 

50 WATT 
SPEAKER 

TWIN TURNTABLE 
MICROPHONE WITH PRE-AMP 

PACKAGE OFFER 
Units listed below 

(a) 100w POWER AMPLIFIER 
(b) PAIR OF HI-F1 HEAD. 

PHONES 
(c) MATCHING DYNAMIC 
'MIKE'(attached to h'phone) 
(d) PAIR SO WAIT SPEAKERS 

Black Rexine covered 
Cabinets Size arimos. 
18" s 18" 8" 

(e) RSC TDI DISCO CONSOLE 

(a) (b)(e) (d) (e) £145 
Carr. L2-50 

Terms Deposit £30 and 18 monthly 
payments of £8.00 (Total E174.00). 

R.S.C. COLUMN SPEAKERS IDEAL FOR VOCALISTS 
All types 15 Ohms covered in Rexine and Vynatr AND PUBLIC ADDRESS 
TYPE C4100 IS ALSO SUITABLE FOR BASS GUITAR OR ELECTRONIC ORGAN 

TYPE C132 30-40 WATTS Fitted two eTZI„Ce,1221)..„12 17:8„,„ !;.idt7.1k 
•xceptionally efficient. low feedback hot,I char- 000r high n„,‘ • aber asph h i id, 
urteristic high flux IF o e 20 watt £21,95 , oirr Our appro.. ha° 144 us 
. . 

•peakers. Ten: Dep. 13 and 9 Dep. 15 & 9 niftily {quite 13114 1'1242 
nithly payments 12 42 ( Total 124.78) Carr. 63p. (Total MEIN Caro. 85p. •"`" 

TYPE C41 00 100 WATTS Inc. four Pa' 50 watt epeaken for conaerva- 4-71.50 
rive rating. Extra heavy construction. Size approx. 58 x 16 X IV Acoustically 
Oiled and pre.o.ori•ed Term, Dep £l1 atol 12 ', ably. pyta &ISO ( Total t80 II 50 

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

output. Hum level- 70d13. Response 
,..3dIt 30.20.000 c/e. All high grade component.. Valves EF86 
F:1,86, F.00i3. EL34. EL34. (37,34. Separate Baas and Treble 
C.ontrols. Sensitivity 36 millivolt.. For Sigh Impedance tolcro-
Phone.. For Chiba. Schools, Theatres. Dance Halls, Oukloor Pane-
boas, etc. For Electronic Organ, Galia:. String Rau. etc. Unto, 

nadtot,, lap. •. input» with vol, controls permit such u "mike" and 
Pick-up etc. for ;nixing purpo4e, 200.250v. 50 c/. A.C. train.. For 3 and 15 ohm Eii .75 
speakers. Twin-hand1.1 perforated cos er 12.10. 12 MORTHe GUARANTEE. Carr. 72p 
TERMS: Deposit £4 and 9 hic payments of 22-27 ( Total 624-43). Send tt.A.F:. fur leaflet.  

LINEAR T40/60D 50W GROUP/DISCO AMPLIFIER 
£54.45 * FULL MONITORING FACILITIES 

* Individual Bass and Treble controls 
* Twin jack output rackets for 'speaker. 
* Input uckete loo medium or high Impedance Or Deposlt 17 5 , 

llIcrophome or Duller and Crystal or 10d 9 Mont141 3• "; ° î 
Ceramlc Gram. PA". . payment. 184/0 • 

* Frequency reeponee 30-20,000 Hz. (Total 181.641 

* Output overload protection pl. double 1.1og 
FRONT PANEL (Jack inpute) Grant Gram Mitropbotie/ simulated black ... in( ic 
(lunar PV, phut monitoring socket, bonded metal caer. 
CONTROLS Vol. ( 1) (2) (3) and (4). Ham. Treble, Master Vol.. ALSO STOCKED-LINEAR 
Monitor Selection Switch Gram ( I) or ( 2), Mains Switch. TOO 1000 £76.72  

FAL PHASE SO Mk.III AMPLIFIER SO WAIT. 
Solid state. 4 Separately controlled Input. Plus muter s ol 
control. Ind. Baas and Treble Control«. Protective circuit to 
guard against damage from accidental *boric Output for 
Speaker/re 3 to 30 ohms. Size 17' x r 70' 200.250r. AA*. 
main.. Output 50 walla muelo rating 

Or deposit 1725 & 9 monthly Par- £37'95 
meets 13 92. Total £42 53. 82p. 

RSC PHANTOM '50 ' aCnodm Ibene.dLeiouWdspAemalitielit".'" 

For Lead Guitar, Mc., Grant Radio. Tape (Not for use with Been 
imtrumenta). Inc. 3 Inputs and 2 vol. controla plus, Treble. Baas and Preaence. 
Output Jack for additional 16 ohm Speaker. Attractively finished in black with 
rtiverdlnished lead, and trimmings. Compact sloe. Fitted carrying handle. 
Term.: Depadt 18-95 and 12 monthly 
payments 24.89 (Total 107-83). Carr. Free 
SAE for leaflet UK Mainland 

ONLY £5915 

TDI DISCO 

CONSOLE 
Incorporatma twin 0  SP25 
atk.In turntables and Sonotone or 
Accra Cartridges with diamond stylil. 
Separate Vol. controls for each 
turntable. Also MONITORING 
FACILITIES. plus Treble and Bus 
Controls. Separate Input for ' mike' 
with vol. control switch. Black 
Vymde conned Cabinet with lid. 
see illustration 

Or Dep. £10 and £63.26 on left 

9 mthly pymts 28 80 
!Total 271.20) Carr. LI 50 

FANE ULTRAHIGH POWER LOUDSPEAKERS 
I power ratings are R.M.S. continumut 2 TEARS` GUARANTEE 
Illgh tlux ceramic r.pnrts. ALL CA 'IMAGE FREE. 

'POP' 100 I `POP' 60 `POP' 50 
18" 100 Watt 15" 60 Watt 

14,000 gauss 14.000 gauss 
8/150 8/1511 

£25.15 £ 14.19 
pep: 11,11 ago! 9 Dep. 1340 tool 9 

',dilly payments monthly payments. 
12.48 (Total MIS 4)5) 21.43 (Total 11847) 

FOR BASS GUITAR. ELECT. ORGAN. ETC. 

12" 50 Watt 
13.000 gauss 

'5" E I 1.99 
Dep IS and a 
monthly pay-
ments 111-33 
(Total 218.97) 

PAIR !SUITABLE 
A1.1. P11(1'08E8 

FANE SPEAKERS 'POP' 25/2 12 in. 25 WATT 
Dual Cone 15 tI (for Osen 
other than Bass Guitar or £7.43 on 111.26 and loth'). payments 831 

9 

Electronic Organ). Carr. free (Total 18.721. 

GROUP/DISCO EQUIPMENT PACKAGE OFFERS 
F.A.L. PHASE 60 MUD AMPLIFIER 137.95 PACK AGE PRICH 
PR. FANE POP 56.125W L/SPEARERS £14.88 
Term.: Depoeit £7•140 and 9 monthlt 
payments of 2548 (Total 256.74) 
P.A.L. PHASE 60 MK.DI AMPLIFIER 
PR, VANE POP 60 L/OPF.AKERS 
Terms: Deposit 810 atol 9 month! , 
payment. of g(1•07 ( Total 1.64.83/ 

F.A.L. PHASE 60 MEIJI AMPLIFIER 
PAIR L12/20 26W L/8 to cabinets 
Term.: Deposit 810 and 9 month') 
payments oil 118-52 Motel 188081 164E5 

LINEAR T40/80D AMPLIFIER 
PAIR L12/20 SPEAKERS In Cabtneis 
Terms Deloodt 210 and 9 morithis 
payment" of 28 30 ( Total L84 701 

F.A.L. PHASE 100/2 AMPLIFIER 
4 PANE POP 60 L/SPEAKERS 
Term.: Deposit £20 and 12 monthly 
payments of 1843 ( Total 112348) 

HIGH QUALITY LOUDSPEAKER UNITS 
ALL TWO TONE REXINE 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 14E0 and 9 monthly payee. of 54.27. Total Me 
L12/20 12" 20.25 WATT 13.00n 
linea 13 ohm 

Pielly12pyientle 2142 £ 13•15 
(Total 210-25) Carr. 55p. 

CREDIT TERMS AVAILABLE ON PURCHASES OVER 
(Kits Excepted) INTEREST CHARGES REFUNDED 

ON CREDIT SALES Settled in 3 months 

L63-81 

£37.95 
123-98 

181.93 

187E6 
1213E0 

£54 45 
£28.30 

180.75 

289436 
£47.99 

£49 .50i rg rairi 
PAcK De 1: PRICE 

,r rib 

PACK AtiE PRICE 

£61 ;11 
P tCKA(11.1 PRICE 

£75 sarr. 21.50 

PACKAGE PRICE£  
110 g", 

LI2/10 10.1a Watt sonnet 
finis& cabinet 12" unit 8-15 
ohm. Size approx. 14" o 
14" x 9". Carr. 501, £8•25 

RSC BASS-REGENT 
50 WATT AMPLIFIER 
A powerful high imaiity all.porpo.e unit 
for lead, rhythin, bawi guitar. vocalist', 
gram, radio, tape. Peak Output rating. 
Loudspeaker unit either horizontal oe 
vertical mounting. 
* Two extra hoes) dulls 12in. âne 

Loulopeakers. 
* Four Jack inputs and two( Volume 
Controls for Inetant use of np to four 
pick.upe or "mikes". BM,' atol Treble 
control.. Bend S.A.E. for leaflet. 
Credit Tenna: Deposit £15 

£71.50 9 monthly Faytatenta of 
£7 22. ( Total £79 98 1 1 'err .£2 

RSC GP30 HI-FI 
AMPLIFIER 
For • Guitar, Vocal or 
Instrumental Group 

4 input. 2 vol. control 141-FI 
to watt unit with Separate Baas 
)11.1 Treble controls. Current 
salts., Peak output rating. 
!strong Reline covered cabinet with 

handle.. Attracttse bluktellser P.V.C. fascia. Neon Indicator. 
For 200-250v. A.C. mains. For 3 or IS ohm 
sPesiiers. Send S.A.E. for leaflet. Ten.: £25.85 Carr. 
Depordt £&40 arol 9 monthly payments 01 72p 
2E76 (Total attain 

NOW FIVE NEW BRANCHES 
BOLTON 23 DEANSGATE open 

shortly 

NOTTINGHAM 19/I9A MARKET STREET 

SUNDERLAND S MARKET SQUARE 
STOCKPORT 8 LITTLE 

UNDERBANK 

COVENTRY 17 SHELTON SQUARE 

NEW LARGER PREMISES AT HULL, 
DARLINGTON & NEWCASTLE sed  

HI-FI CENTRES LTD. 

MAIL ORDERS & EXPORT ENQUIRIES TO: 

AUDIO HOUSE. HENCONNER LANE. LEEDS, 13, 
Tel: Podsey 109735) 77831. 

TERMS C.W.O. or C.O.D. No C.O.D. under D. 
POSTAGE 28p EXTRA UNDER £2. 33p EXTRA 
OVER £2 OR AS QUOTED. TRADE SUPPLIED. 

S.A.E. PLEASE WITH ENQUIRIES. 

SUPPLIERS TO GOVT. DEPTS. H.M. FORCES. 
EDUCATION AUTHORITIES @ HOSPITALS. Etc. 

MAIL ORDERS MUST NOT BE SENT TO SHOPS 

R.S.C. Branches operate a 5-day week 

Open all day Saturday 
BRADFORD 10 North Parade (Closed Wed.).Te1.25349 
BOLTON 23 Deansgate opens shortly 
BIRMINGHAM 30/31 Great Western Arcade, 

Tel. 021-236 1279 (Closed Wed.). 
COVENTRY 17 Shelton Square, The Precinct 
DERBY 26 Osmaston Rd , The Spot (Cloned Wed.). 

Tel. 41361 

DARLINGTON 
19 Northgate ( Closed Wed) Tel 68043 

EDINBURGH 
101 Lothlan Rd. (Closed Wed.). Tel. 229 9501 

GLASGOW 326 Argyle Si. (Closed Tues.). 
Tel. 248 4158 

HULL 7 Whiteirlargate Tel. 20505 
LEICESTER 32 High Street (Closed Thurs.). Tel. 56420 
LEEDS 5-7 County (Mecca) Arcade, Briggate 

(Closed Wed.). Tel, 28252 
LIVERPOOL 73 Dale St. (Closed Wed.). Tel. 238 3573 
LONDON 238 Edgware Road, W 2. (Closed Thurs.). 

Tel. 723 1629 
MANCHESTER 60A Oldham Street. (Closed Wed.). 

Tel. 234 2778 
MIDDLESBROUGH 106 Newport Rd. (Closed Wed.). 
NEWCASTLE UPON TYNE Tel. 47096 

24 Newgate Shopping Centre (Closed Wed.). Te1.21469 
NOTTINGHAM 19/19A Market Street (Closed Thurs.). 

Tel: 48068 
SHEFFIELD 13 Exchange Sired (Castle Market Bids.) 

(Closed Thurs.). Tel. 20716 
STOCKPORT 8 Little Underbank. Tel: 480-0777. 
SUNDERLAND 5 Market S. (Closed Wed.) Tel. 70573 
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wi»ret • ane 

Please 
send S.A E 
for fully 
descriptive 
leaflet. 

Recommended 
retail price 

£9.39 
including V.A.T. 

40-

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

Very easy to assemble, this boxed kit comes 
with acoustic foam damping material, panels, 
screws, wire, wiring diagrams and instruc-
tions to provide a remarkable loudspeaker 
assembly—a pair is ideal for stereo. 

CABINETS for the 'Mode One' are available in Teak 
veneer finish. SIZE ISI" x I01" x 9". 

MODE 
ONE 

HIGH FIDELITY 
LOUDSPEAKER KIT 

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

SPECIFICATION OF UNITS 
Model 803 

W' 
30Hz 
•35Hz 

I" 
13.000 gauss 
30Hz-8kHz 
8-15 ohms 
•15 watts 

Model 303 

1200Hz 
I" 

I 0,000 gauss 
10kHz-17kHz 
8-15 ohms 
• 15 warts 

•When used with above cabinet. 

Distributors to the wholesale 
and retail trade 

LINEAR PRODUCTS LTD. 
Electron Works, Armley. Leeds 
LS12 3SA Tel. 630126 

Manufactured by 

FANE ACOUSTICS LTD. 
Hick Lane, Batley. Yorkshire 

Tel Batley 6431 

TRANSISTORISED F.M. tuner head with A.M. gang, slow 
motion drive. 88-108Mcs, with circuit diagram. £.2 - 30p. 

PINNACLE LOW NOISE CASSETTES C60-50p C90-75p 
C120—£1. 

P-C BOARDS (Pot computer panels) 
1 off 6 transistors single wave hand 
1 off 4 transistor audio 
1 oft 3 transistor £1-60 the three. 

Encapsulated bridge rectifier ( itt usd 3 3mdh) 100 Ply 2 amps. 
50p each. 3 for £1-35. 

Transistor F.M. Stereo Multiplex Decoder. Size: 54 x 2¡.• x 
As used in well known British stereo units with circuit. £3 75. 

GARRARD SP25 MK. II less Cartridge. £10-00. 

10 VOLUME CONTROLS consisting of 2 oft each. 
100K log. ganged L S-20K log. ganged L S. 
470K log. D'ID Switch-10K lin. L S-50K lin. L/S. 

4 PHONO SOCKETS ON PANEL. 10 panels for £1-25. 

12 PLASTIC KNOBS. Chrome and Gold, 3 types-4 off each 
—spring clip £1.25. 

10 COMPUTER PANELS packed withc omponents inclu-
ding one panel with 2 Power Transistors. £1 - 00. 

SLIDER CONTROLS (less knobs) 
25K Log of Lin single 30p. 
10K-100K Log ganged 50p. 
100K-100K Log ganged Sop. 

LIGHT DEPENDENT RESISTORS (RCA sq3536) 30p each 
4 for £1 00. 

CRYSTAL CALIBRATOR No. 10 crystal controlled hetero-
dyne wave- meter covering 500 KHz-10MHz (harmonics up to 
30MHz) power required 300V. DC. 15mA. 12V. 03A DC. Test 
equipment for 62T M RC. £2.50 each. 

ALL ITEMS INCLUDE VAT 

All items post paid in GREAT BRITAIN 

SURPLECTRONICS 
216 LEAGRAVE ROAD, LUTON, LU3 1JD, BEDS. 

become 
a RADIO-AMATEUR! 

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

free! Brochure, without obligation to: 

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

NAME : 

ADDRESS : 
WB63 

BLOCK CAPS please 

100 



'Hurry up Grandad... 

Some young AMTRON 
enthusiasts do get a bit 
impatient at times. but 
when you consider all the 
exciting kits in the 
AMTRbN range. it's easy 
to see why. 

So many interesting and 
useful things to make. 
and you dont have to be 
an electrical boffin' either. 
Among the 200 kits. 

You will find: Power 

supplies, L.P. instruments. 
tuners, receivers and LC. 
digital equipment. etc. 

Solder together with 
full instructions are 
included in the attractive 
blister pack.. 

Prices range ['ruin LI. I o 
eo.. • 
Hours of enjoyment 

await you with ANMZON 
.()'F-Iut-ry up (;,-, 111,1,1,1...' 

Should you experience any difficulty in 
Obtaining Arntron Kits, contact us direct 



lo 
LATEST NEWS 

ALL PRICES ARE 
NOW INCLUSIVE OF 

VAT 

GARRARD 
SP25 Mk 111 
Special 
Purchase. 
Limited number available 
Garrard SP25 Mk. III 
Goldring G800 
Teak plinth and tinted cover 
All leads supplied. 
Please add LI - 48 P. & P. & Int. 

15.67 

SPEAKERS 
Please add Li . 65 per pair 
P. & P. & Ins. Price per pair 
Arnstrad 138 £14.02 
Wharfedale Denton 2 £.6 • 23 
Wharfedale Linton 2 £32 83 
Wharfedale Melton 2 £50 60 
Wharfedale Dovedale 3 £68.31 
Celestion Ditton 120 £35• 31 
Celestion Ditton 15 £43 - 31 
Celestion Ditton 25 £92•29 
Celestion County ( new prod.)L3 I 68 
Goodmans Double Maxim £42 29 
Goodmans Mezzo 3 £.52•37 
Goodman, Magister 1.84.42 

TUNERS 
Please add 93p P. & P. & Ins. 
Amstrad Multiplex 3000 £25 42 
Rogers R/brook FET4 

(Chassis) P.O.A. 
Rogers Ribrook FET4 
(Cased) £33.45 

Rogers R/bourne FET4 
(Chassis) P.O.A. 

Rogers R,bourne FET4 
(Cased) £ 1.25 

Sinclair PRO60 (Module) £ 14 • I9 
Sinclair 2000 3000 Tuner L26.12 
Leak Delta FM (Cased) £49.44 
Leak Delta AM/FM (Cased) £56•43 
Alpha Highgate FT150 £33.30 
Metrosound FMS 20 L34.32 
Pioneer TX 500A £48•40 
Pioneer TX 600 £65 • 45 

TUNER/AMPLIFIERS 
Please add Li P. & P. & Ins. 
Alpha Highgate 150 (43 - 34 
Pioneer SX 440 £63.41 
Pioneer SX 525 £37.23 
Pioneer SX 626 £I19•35 
Leak Delta 75 £110-00 
Goodmans One Ten £88.55 
Goodrnans Mod 90 £75•90 
Rotel 150 £43 . 61 
Rotel 200 C55-27 
Rogers Ravensbrook 
(Teak cased) £67 • 26 

Rogers R/brook (Chassis) L62-26 
Alpha FR 3000. New product £61 • 32 

All Erices Correct 
at time of Press 

E. & O. E. ard are 
subject to 
terot,ons 

il 
uPTO 

Globales GOLDEN 
• guarantee • 
SelleiTtl TSAI WIT« I OATS Of MOUSE 

s, Saline Or WOOS g FOU•13 TO it 11111111111111 
DETECTIVE ITE WU «MAP TI. taO ODOOS 
MOOT OLOSTOSI UM I DAYS SC401 MI 
MIND ST IONIVIACTS111141 It 11011TDI 

• 

AMPLIFIERS 
Please add 93p P. & P. & Ins. 
Amstrad 8000 Mk. II L16 - 50 
Amstrad IC2000 f.28.38 
Amstrad Integra 4000 £2.5•30 
Alpha Highgate FA300 £35 91 
Alpha Highgate FA400 £40 64 
Leak Delta 30 £51 04 
Leak Delta 70 £63 25 
Metrosound ST2OE L27-17 
Metrosound ST60 £51 26 
Pioneer SA600 & 610 £67-43 
Pioneer SA500A (35 - 16 
Pioneer SAI000 £108 67 
Rogers R/brook (Chassis) £ 11 19 
Rogers R/brook (Cased) £45 04 
Rogers R/bourne (Chassis) ¿54-28 
Rogers R/bourne (Cased) £58 24 
Sinclair PROS° 2 X Z30/>Z5 £ 16 39 
Sinclair PROS° 2 X 230.PZ6 ( 19.47 
Sinclair PROS° 2 X Z50/PZ8' 

Trans LIS 24 
Sinclair AFU (Filter Unit) £4 • 95 
Sinclair 605 £21 45 
Sinclair 2000 Mk. II ¿24-14 
Sinclair 3000 Mk. 11 £31 02 
Wharfedale Linton L48 • 23 
Teleton SAQ 307 £25 • 41 
Rotel RA3I0 £38 77 
Rotel RA6I0 £56 • 87 

TURNTABLES 
Please add 82p P. & P. & Ins. 
  SP25 Mk. Ill £9 07 

G d AP76 £17 32 
G dSL65B £13 03 
G d401 £26 • 12 
 d Zero 100 (Auto) L34•76 

Garrard Zero 100 (Single) C32.17 
BSR MP60 L8 - 74 
Goldring GL72 £I9 19 
Goldring GL72/P L24.14 
Goldring GL75 L25.19 
Goldring GL75/P L30 - 19 
Goldring 10I/P.C. £17.54 
Wharfedale Linton -I cart. L25.02 
Thorens TD125AB Mk. II. £81 14 
Thorens TD125 Mk. II £54.26 
Thorens TDI60 AB & C L46.50 

Special bulk 
purchase 

Plus 7Ip P. & P. à 
Finished in teak veneer with tinted 
dust cover. (Fully assembled). For 
G d SP25; 2025TC; 3000; 
AT60; 2000; 2500; 3500; 5100: 
1025; SL65B; Also for BSR, 
McDonald MP60 £3 08 P. & P. 7Ip 
For AP76; AP75; SL72B; 51.75: 
SL9513*. (4•51 + 7Ip. P. & P. & Ins. 
Also finished in walnut to match 
Japanese equipment-at no extra. 

CARTRIDGES 
Please add I I p P. & P. & Ins. 
Goldring G850 (2-86 
Goldring G800 L4-01 
Goldring G800E (6 - 49 
Goldring G800 Super E LI1-10 
Shure M3D £3 85 
Shure M44E £5 06 
Shure M55E a 00 
Sonotone 91A1-IC LI 43 

Lean AUDIO 
DISCOUNT WAREHOUSES 

Dept-( Pw6)174 Pentonville Road, London, N1. Telephone 01-278 1788 
Or: 4 Nigh View Parade, Redbridge Lane East, Woodford A  

Ilford, Essex. Tel: 01-550 1088. 
Open Monday to Saturday 9 30 a m to 

6 p.m LATE NIGHT FRIDAY 7 p.m. 
MAIL ORDERS- Order with confidence Sena Postal Order Cheque 

. Money Order Bank Dealt Giro or Cash by Registered 
Mail CALLERS Please note that cheques can only be •trepted toqrtnri 
eintn chequ• colds ( net Betrise C•ttl) 

2 minutes from KING'S CROSS. EUSTON E. ST PANCRAS 

on main road leading to the East and West Country 

B.H. COMPONENT FACTORS LIMITED 
SPECIAL RESISTOR KITS OW 54 or 11/1 5% CARBON FILM) 
10E11 Kit: 10 of each Eli value. 10 ohms-1M, a total of 610, da•eo net 
25E12 Kit: 25 of each E12 value. 10 ohms- I M, a total of 1,525, £6•50 net 

POLYESTER CAPACITORS MULLARD C280 250V 
pF: 0 - 01. 0 . 015. 0 . 022. 0 . 033. 0 . 047. 1p each; 0.068,0-1.0.15,4p each; 0 . 22, 
Sp; 0.33, 7p; 0.47, 8p; 0.68, 10p; 1-0, 13p; 1.5. 20p; 2.2, 2.3p. 

MULLARD POLYESTER CAPACITORS C296 SERIES 
160V: (aF) 0.01, 0-015, 0.021, 2p; 0.047, 0.068, 3p; 0 - 15, 0.22, 4p; 0.33, 
Sp; 0.47, 6p; 0-68, 1.0, 10p. 
400V:(44F)0 . 001, 0 . 0015. 0 - 0022. 0 - 0033, 0 - 01,2p; 0 . 015, 0 - 033, 3p; 0 . 068, 4p. 

MINIATURE ELECTROLYTIC MULLARD C4I6 SERIES (5p each) 
(0F/V) 1/63, 4/40, 8/40, 10/40, 10/64, 16/40, 20/64, 25/25, 32/10, 40/16, 64/10, 
8016, 80/25, 100/6.4, 115/16, 200/6-4, 200/10. 320/6.4. 125/10. 
MULLARD C437: (uFIV) 6464, 9p; 160/25, 9p; 160/40, 11p; 640/6.4, 91a/ 
1600/6-4, 14p. 

ELECTROLYTIC CAPACITORS. Tubular and large can 
(fiFIV) 2-5 50, 3p; 4'10. 1025, 16/15, 20/25. 25/15, 25/25, 40/6, 64/10, 200/6. 
25010, 4p; 10 6, 10 50, 25i50, 32 ,50. 50/10, 64/25, 100/25, Sp; 50/50, 64/40, 
250 IS. 1,000 3. 6p; 100 ,50, 250 ,25, 400/10, 500/10, 500/12, 640/10, 1,000/6. 8P: 
500/2.5. 10p; 500,50, 12p; 1,000/12, 10p; 1.000/25, 2,000/12, 2.500/12, 1Sp; 
1,000/50, 35p; 2,000/15, 15p; 2,500/25, 30p; 2,500/50, 55p; 3.000/50. 65P: 
5.000 50. 85p; 1.000/100, 60p; 8/350, lip; 16/350, 17p; 32/350. Up.' 

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, IK, I K5, 2K2, 3K3. 4K7, 6K8. (i8F)0.01, 0.015, 0.022.0.033, 
2p. 0.047, 30V, 3p. 0.1. 30V. 4p. 0-1. 100V, Sp. 
CARBON FILM RESISTORS 1W 5%. 10 ohms-2-2M, (W 5 %, 10 ohms-
I M, 1p each or 100 for 55p; 1.000 for £4. 
METAL FILM RESISTORS 1W 5%10 ohms-10M, Ifp each or 100 for LI. 

Veroboard 0- I 0. IS 
71 x Sin 25p 25p 
2 x 3Iin 13p 17p 
3 x Si,, 29p 30p 
31 x 31in 15p 15p 

1N4001 6P 
IN4002 7P 
IN4003 8p 
1N4004 91, 
IN914 6P 

QUANTITY DISCOUNT 
SPECIAL BULK BUY PRICES 

ARE AVAILABLE BY 
QUOTATION FOR LARGE 
PROJECTS AND TRADE. 

21 x I in 2 for 12p lip 
2 o Sin (plain) - 12p 
2 x 31in (plain) - lip 
5 x 31in (plain) - 20p 
Insertion 

pL9I4 30p 
0071 lip 
0075 15p 
0083 18p 

% 0% must be added /AT 1  
••+l, to the total order 

value inc. P. & P. 
tool 54p 54p 

Track cutter 4055 40P 
Pins, pkt. 25 8p 8P 

Screened wire, yd.   Sp 
Twin screened wire. d   9p 

2 pin DIN Plug, 12p; Skt.. 
10p, 3 pin DIN Plug, 13P; 
Skt., 10p. 5 pin DIN Plug, 
180°. 15p; Skt. 12p. Tran- 
sistor Equiv. 'Book, 40p. 

Stereo s.c. wire, yd  9p 
Quad screened wore, yd  89p 
3 core circ, mains cable White, 3 yds  24p 
Neon bulb 90V wire ended 5 for 20p 
Preset skeleton pots 1K- I M   Sp 

Carbon pots 5K-2M log, & 
lin, single 15p, single with 
switch 24p. dual 42p. 

- 
C.W.O. only. P. 8 P. 10p on orders below CS. 

Discount: C10-10%. (10-15 %. 
Export Order enquiries welcome (VAT free) 

Dept. P.W. 61, CHEDDINGTON ROAD, PITSTONE 
Near LEIGHTON BUZZARD, BEDS. LUI 9AQ 

Tel., Cheddington 668446 STD. (0296) 
Inquiries-S.A.E. Catalogue FREE. Callers please phone first. 

Create a new 
dimension in 
sound - sound 
that engulfs 
you with nat-
ural realism 
from every 
corner of your 
room. Simply wired to your amplifier or iuner/Amp. 
speaker outputs and again into 4 speakers. Neat inc. cam V.A.T. 
styling with brushed effect console panel. Peak input power 50w into 
8 ohms. Front Hi/Low Level 6dB. Phone jacks for input and output. 
Size: 6" x 34"d. x 2"h. Guaranteed. Callers welcomed for demonstration. 

(Dept. PW 6), 43 BARTHOLOMEW CLOSE, 

LONDON, ECIA 7HP. Tel. 01-600 3211. CCIL. 

TRANSFORMS 
YOUR STEREO 

SYSTEM INTO 
SENSATIONAL 

QUADRAPHONIC 
-.Web... SOUND  

INTRODUCTION PRICE 8 
.65 

PRIVATE MOBILE RADIO EQUIPMENT 
Due to changes in the Post Office Regulations the following Rye Radio 
Telephone Equipment is now being offered for sale for spares: 

I No: FIOAM Dash Mounted Mobile (new 1964) 
3 No: AM IOD Dash Mounted Mobiles (new 1964) 
1 No: AM IOD Dash Mounted Mobile (new 1965) 
1 No: AM IDO Dash Mounted Mobile (new 1966) 
1 No: AM 10B Boot Mounted Mobile (new ( 966) 

Ranger Base Station (new 1953) together with Remote Control 
Unit (new 1964). 

100ft. Radio Telephone Mast with 4No: Sets of Guy Ropes 
with dipole' Transmitter and Receiver Aerials, 

Chimney Mast Kit with un/pole Aerial. 

For appointment to view the above equipment please contact: 

The Resident Agent, The Estate Office, Ramsey, 

Huntingdon, PEI7 IDP (Telephone: Ramsey 3265/6). 
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(Our bargain prices even absorb V.A.T. 
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 
th• fantastic ASTRAD 17 and SEE for yourself that the 
incredible Russians have done it all NOW! It's the radio 
perfectionist's dream corn• true! THIS ONE SUPER-
SEDES 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. 
after receiving goods test 7 days, refund if not delighted. 
Elegant black 8, chrome finish facia, set in fabulous Cabinet 
built case—constructed of fine Russian hardwood in beautiful 
Teak V  finish—prevents vibration, eeeeeee purer & 
sweeter tone than ever! Volume controlled from a whisper to 
roar that would fill a ha)l! Much wider band spread, for absolute 
"pin-point" station selection! Plus "MAGIC EYE" tuning 
level indicator for ultra perfect tuning sensitivity! Yes, the 
Russians have surpassed themselves. proving again their fantastic 
ability in the field of electronics and brilliantly reflecting their 
advanced micro-circuitry techniques in the field of space com-
munications. Yes, EVERY WAVEBAND instantly at you. 
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 TV's!) 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 or direct through battery eliminator from 
2201240V AC mains supply. Internal ferrite rod aerial plus built-in 
'rotatable" telescopic aerial extending to 39 ins approx. It's also 
a fabulous CAR RADIO. Can also be used through extension 
amplifier, tape recorder or public address system. SIZE 
14ins x x 4iins overall approx. Magnificently designed. 
made to give years of perfect service. (U.K. service facilities & 
spares available for years & years to come, if ever necessary!) 
With WRITTEN GUARANTEE, manual with simple operating 
instructions & ciritait diagram. PLUS Ultra sensitive earphone for 
personal listening. ONLY £18.50 (with mains/battery eliminator 
fa extra). BOX, POST, ETC. 45p. * BUT WAIT, for only 
75p extra you get the sensational —comp UTERISED" WORLD 
TUNING GUIDE ( it enables you to time, pinpoint & get trans-
missions 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. (Sorry—We cannot change these new radios 

for any earlier model purchased.) 

THOUSANDS cl MRS DEDUCED to INCHES? 
1973 RUSSIAN RADIO TECHNOLOGY 

SHRINKS THE WORLD! COMPUTERISED.? 

TH)S'FANT STI 

Ed 

\BRAND NEW 
FABULOUS 

' ORTABLE RADIO& 
RECEIVER 

YES,24,9 Imi es 
SHRNK TO ONLS'exlhx4h 

inches approx? 

28 TRANSISTORS! AND DIODES 

WAVEBANDS: 
STANDARD LONG and MEDIUM 

Ph's 5 SHORT WAVEBANDS 

es ULTRA SHORT WAVES 

(V.H.F. AMetisr) 

RAD 7 
IMMUN ' CATION 

WPRLD W/DE pe,,,fetale 
'emcee n';'„,4eirr 

"MAGIC EYrtuning 
level indicator 

BOX 

>ST 0%.18.50 PO 45p' ETC 

MAINS/BATTERY 
ELIMINATOR £2 extra 

FIRST 1/ME EPER! 
*NOWAVAILABLE WITH 

fabulouitOMPUTERISEr 
WORLD TUNING GUIDE! 
RO MORE GUESSWORK-
INSTANT DATA at your fingertips — 
enablosvou to TUNE INA FLASH to 
tunsmissions the world over , 

pas 
oFfee 
eva FRom tiet 

Combined 

V.I1.1 AM/FM 
- 

RADIO and"  
CASSETTE ,% 

TAPE RECORDER 
& PLAYER 

WITH REMOTE 
CONTROL MICROPHONE 

Our bargain prices even absorb V.A.! 
Shopertunities "thunder" ahead with an offer that's FANTASTIC 
(even by our standards!). We've snapped up 500 magnificent machines. Latest 
  on in the world of sound! First-class makers! Fabulous VHF, AM/ 
FM Radio AND Cassette Tape Recorder & Player combined & it also 
runs off standard batteries or mains. (Simply plug in the 220)240V AC line 
cord.) Record and play back anything, anywhere! RECOMMENDED 
RETAIL PRICE GENUINELY £44! WE OFFER AT ALMOST 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! * S•p-
arate ON/OFF and HI-LO volume controls! * Heavy duty built-in 
speaker! * Earphone (for personal listening or "monitoring") and extension 
speaker sockets! * Remote control microphone! * Built-in swivel 
telescopic extension aerial (24in approx.)! Magnificently made case with 
carry handle. (DESIGNS VARY SLIGHTLY.) Takes standard 30, 60, 90 or 
120-minute Cassette Tapes obtainable everywhere. AND the amazing built-in 
full circuit VHF. AM/FM Radio gives you superb clarity of tone, incredible 
station selection. Unique rotating Station Selector Dial—gets, locally city and 
regional stations in every part of the country, plus B.B.C. National, VHF. Picks 
up dozens of foreign stations. Fabulous in your car! You could pay C C 
more for a Car Radio or Car Cassette player ALONE! £22.40, carr. etc. 39p. 
Complete with simple instructions, remote control microphone with 
on/off switch and microphone stand. WITH WRITTEN GUARANTEE. 
Send quickly, after receiving goods test 7 days, refund if not delighted. Or call. 
BONUS OFFER Batteries and Cassette Tape 289 extra if required. 

Vief17711ER« 
gfflone-w AC DC 

'Otte 
TAPE 

RECORDER 
&PLAYER 
With remote 
control 
microphone. 

7 

(Our bargain prices even absorb VAT.) 
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 CI I - 76! Due to our cut price we 
cannot name first-class makers—but rest assured you're getting one of the 
BEST! Expensive "PIANO KEYBOARD" CONTROL PANEL (or latest 
MASTER SWITCH control) AND AUTOMATIC LEVEL CONTROL No 
fiddling with awkward tape and reels, just "slap-in" a cassette and off you go! 
(Takes 30, 60, or 90 minute standard cassette tapes obtainable everywhere.) 
Amazing performance ensures perfect tapings and superb reproduction! Remote 
control microphone. Rapid Rewind! Fast forward! Beautiful tone from a 
whisper to a roar! Completely self contained— d anywhere, indoors or 
out! Runs on standard batteries AND 220/240V AC mains. Separate 
jacks for remote control microphone. etc. Size 9+in x Sin x 24,in approx. 
Design can vary slightly. With carry handle. WRITTEN GUARANTEE and full 
instructions. ( Recommended selling price ¿26-97!) OUR PRICE ONLY £11.76. 
post etc. 34p. *Send quickly, after receiving goods test 7 days—refund 
if not delighted. BONUS OFFER (one per customer)—Cassette tape, 
set of standard batteries AND microphone stand all for 55p extra, if 
required. 

[" Order by post to Uxbridge Road address or call at either store. Bargain—si 
galore at both stores—(COMMERCIAL TRAVELLERS PLEASE NOTE: 

Merchandising office at Holborn store.) 

SHOPERTUNITIES LTD. Dept. WP/30, 164 UXBRIDGE ROAD (facing Shepherds Bush Green). 

LONDON, WI2 IIAQ (Thurs. I, Late Night shopping Fri. 7). 

Also at 37 39 HIGH HOLBORN Inoo• Chancery Lane). LONDON, VV.C.I (Thur. 7 p.m.). BOTH OPEN MON TO SAT 9 A.M. TO 6 P.M. 
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Rec Retar! 
Price 
Lo 
87 45 
109 45 
164 45 
41 72 
41 53 
50 .88 
39.05 
64 .90 
74.80 

STEREO AMPLIFIERS 
AXAI AA5200  
AXAI AA5500  
AXAI AA51300  
ALBA UA 700  
ALPHA 212 by Highgate  
AMSTRAD IC 2000   
AMSTRAD Integra 'woo  
ARMSTRONG 521  
FERROGRAPH F307 Mk. II (cased) 
GLIXOR MW31:00. 15 watts RMS 

Per channel   54.45 
GOODWIN RH 25 25   65 95 
JVC Nivico VN 300   63 -80 
JVC NIvico MCA 1042   93 50 

MCA 105E   143 55 
MCA VSE/VN550 
Quadraphonic  97• 90 

MCA V9E/VN880 
Quadraphonic  162 80 

KELETRON KSA 700 Mk. II   31• 10 
KELETRON KSA 1500 Mk. II   45.10 
LEAK Delta 30 (cased)   76-89 
LEAK DELTA 70 (cased)   94 49 
METROSOUND ST2OE  43• 45 
METROSOUND ST60   77.00 
PHILIPS RH521   119-90 
PIONEER SA500A  51-81 

SA600A  105 03 
SA800   139 21 
SA1000   171 40 
OL600A Quadraphonic 
Convertor   130 85 

OD 210 Quadraphonic 
decoder  47-14 32-95 

OA 800A Quadraphonic Sp. Price 159•95 
00800A Pre-amp  Sp. Price 1141115 
QM800A Pow. amp  Sp Price 135-115 
Reverberation 202w 60 45 43•50 

RANK ROTEL 210  38.39 211•56 
RANK ROTEL 310  57-20 39•95 
RANK ROTEL 610  88.35 5415 
RANK ROTEL RA 810  116-05 83'54 
RANK ROTEL RA 1210   141-90 1111.95 
ROGERS Rairensbourne   77 03 511•51 
Ravensbourne (cased>   82.50 64-93 

SINCLAIR 2000   38.50 27-7S 
3000   49 50 34•115 
PROJECT 605   32 95 23 75 

SOLARVOX 20. 10 watts RMS per 
Channel   43 95 21 ,95 

SOLARVOX 30. 15 watts RMS per 
channel   51 65 35 95 

SOLARVOX MA801 2 x 8 watts 
RMS plus MATRIX 4 channel 56'52 42.111S 

TANDBERG TA300   76-89 59-95 
TANDBERG TA300M   87 45 72•50 
WHARFEDALE Linton amplifier  71-50 54 95 
All take both ceramic and magnetic cartridges 

TUNER/AMPLIFIERS 
AXAI AA8030  
AKAI AA8080  
AXAI AS81005 Quadraphonic.-
AKAI AA8500  
AXAI 6303   
ARENA 2600   
AUTOMATIC RADIO CH% 99)2 
AM/FM: MPX stereo tuner/ampli-
fier with built-in stereo cassette 
recorder  

GOODMANS Module 80. 35w. RMS 
Module 80 Compact  
Module 90  
Module 110 FM/MW/LW/SW/ 
100w. RMS   

GOODMANS Module 110, Compact 
JVC Nin/co IMM 1000 Quadraphonic 
JVC Nivico VR 5500/5501 AM/FM 
VR 5521L AM/FM and SEA   
4VR 5414 Quadraphonic 

KYOTO 1000 AM/FM Tuner/Ampli-
fier with built in Stereo Cassette 
Recorder. Complete with two 
speakers and two microphones 

LEAK Delta 75   
PHILIPS RH 720  
PIONEER SX525  
SX626 
SX727 
SX828 
OX 4000 Quadraphonic 
OX 8000 Quadraphonic 

ROTEL RX 150A   
ROTEL RX 2004  
ROTEL RX 400A  
ROTEL RX 600A   
ROTEL RX 8004   
ROTEL RX 154A Quadraphonic .. 
SOLARVOX TAM 1105 2 x 5 watts 
WAS AM/FM Multiplex comp  
with 2 speakers and featuring 
Matrix 4 channel   

TANDBERG TR200 MPX   

Comer 
Price 
E p 
04.95 
40.95 
121 IS 
27.95 
25 95 
30 95 
23•115 
48.56 
49 95 

23 IS 
49 65 
52 -ri 
74 95 
119 15 

81 95 

134 95 
211.95 
27-9S 
51.9S 
63 95 
26•95 
50 95 
118.95 
35.95 
65•95 
99.95 
IV 95 

113•115 

130 54 114 95 
178 07 131.15 
243-85 181-15 
233.98 164.95 
129.21 74.15 
105 29 55 95 

107.25 49.115 
87-55 44•9S 
158.16 119 95 
112-04 85• 95 

130.86 911.10 
230-65 175.95 
150 18 124115 
133•68 75115 
164.75 135115 

  219 77 171.10 

79.00 57.115 
163.83 123115 
202.41 154.10 
134.86 92115 
184.72 126.10 
222-39 152-10 

  285.21 108115 
216.81 154.15 
219.76 110115 
65.68 47115 
84.10 61.15 
101.01 74.115 
140-01 1113.115 
178.07 131.10 
121-68 811.115 

37.06 211.75 
99.79 83.10 

Rec. Retail Comer 
Price Price 

TUNERS/AMPLIFIERS-continued £ p L p 
TANDBERG TRIO!» FM MPX (teak) 146-86 124.115 
TANDBERG TR1010 AM/FM MPX 159.09 133•95 
TELETON CR55   116-63 64-9S 
WHARFEDALE LINTON WE40 
AM/FM MPX   107 -65 81-95 

All the above take magnetic cartridges except 
Kyoto 1000 which takes ceramic only. All include 
MPX Stereo Decoder 

TURNTABLES 
CONNOISSEUR 1301 Kit   12 65 
CONNOISSEUR BD2 Chassis . 31.02 
CONNOISSEUR BD2 P/C/SAU2 39.16 
GARRARD SP25 Mk. Ill_ 15-25 
GARRARD ea   12-85 
GARRARD SL6513. 18-78 
GARRARD SL95B ... .. . 46.40 
GARRARD 401 ...   40-43 
GARRARD SL72E1  30.73 
GARRARD AP76   28 .82 
GARRARD Zero 100A  51.57 
GARRARD Zero 100S   47-44 
GOLDRING GIO1P/C   28-05 
GOLDRING GL72 Chassis  29•70 
GOLDRING GL72P   38• 61 
GOLDRING GL75   39-60 
GOLDRING GL75P   48 -84 
GOLDRING GL85P/Cover   82.50 
LEAK Delta   65.07 
JVC NivIco SRP 473 Quadraphonic.  

including plinth and cover   65-88 
McDONALD MP60   13-96 
McDONALD 610  17-71 
McDONALD HT70  19.49 
PHILIPS GA212 Electronic   64-95 
PIONEER P1.120 with base and corer 47-19 
PIONEER PL61 with base and corer 170.53 
THORENS TO125 Mk. II  77-00 
THORENS TD125AB   109-04 
THORENS TO 125AB Mb. II with 
TP 16 arm   116 05 

THORENS TD 160/c Including base 
and cover   65-04 

WHARFEDALE Linton   35 II 

16 54 
24.95 
32.25 
11-25 
11.54 

12.10 
36.66 
27-56 
28-25 
1410 
37.25 
34.25 
11.54 
20.26 
26.54 
28.54 
33.34 
55-54 
411.13 

52-13 
9.25 

12.25 
13-S6 
50.1S 
32-54 

114-$5 
62-95 
77-15 

10 SO 

53 511 
23 IS 

The following Turntables are complete with 
base. plinth. plastic cover and cartridge. 
Fully wired and ready for use. All at special 
prices. 
GARRARD SP25 Mk. III 
with Goldring GSM Special Price 17 SO 

McDONALD MPS@ 
with Goldring 0800 Special Pric• 17-25 

McDONALD PAM 
with SHURE M 44/7 Special Price 15 25 

McDONALD HT70 
with Goldring 43900 Special Pric• 24-25 

GARRARD AP70 
with Goldring 0840 Special Prio• 2$ IS 

GARRARD AP74 
with Shure MSSE Special Price 21 95 

GARRARD APT' 
with Shure M7SEJ Special Pric• 31 25 

GARRARD 2•25TC 
with Sonoton• OTAFIC Special Pric• 12 10 

GOLDRING GL75 
with G804 Special Pricer 36 115 

GOODMANS 10190 
with GtOOE 71 09 41 IS 

SPEAKERS 
AXAI SW 155  
AMSTRAD ACOUSTA 1500 ( pair) 
AMSTRAD ACOUSTA 2503 ( pair) 
AMSTRAD 138 ( pair) Teak   
B and W Model 70   
B and W OMS   
8 and W DM4   
B and W DS (pair)   
CELESTION COUNTY (pair)  

Dillon 120 (pair)  
Dillon 15   
Ditton 25   
Dillon 44   
Dillon 66   

FERROGRAPH Si Inc. stand . 
GOODMANS Minister (pair)  
Havant (pair)   
Magister  
Double Maxim (pair)   
Mezzo 3  
Magnum 63  
Goodwood   
Dimension 8   
DIN 20 NT XII (Oak)   

KELETRON KS4 (Pair)  
KS6 (pair)  
KS8 (pair)  
KSIO (pair)   
KS15 (Pelf)   
KS20 (pair)   

70-95 
44•03 
55.00 
28-60 
175-45 
65.89 
46-75 
55.99 
46.13 
52-80 
35.20 
71-50 
59-40 
108.90 
104.50 
46.33 
S3.77 
72.19 
63.45 
39.27 
50-82 
60.50 
79-68 
22-95 
22.66 
28.16 
36.30 
46-88 
89.85 
78-76 

54- ri 
2545 
32.13 
15-54 

125115 
44.10 
35.15 
41 -95 
34.50 
37.10 
25.S11 
SI- 50 
42- ri 
78.75 
75.15 
34115 
38-36 
44 75 
45.95 
24.115 
34- ri 
41.15 
5410 
16.50 
14.54 
17.95 
23.34 
30.54 
44.113 
5410 

Rec Retail 
Price 

SPEAKERS £ p 
LEAK 150 ( pair)  46-82 
LEAK 250 ( Pair)   60-85 
LEAK 600   54 45 
METROSOUND HFS 103 (pair)  27 50 
202   23 65 
Duplex 15   35 20 
Duplex 25   61 60 

PIONEER CS53   51 39 
SINCLAIR 016   8 47 
TANDBERG Tan 7   27.78 
Tan 11 ( pair)   37.66 
TL 12 Teak (pair)   52 -25 
TL 25 Teak (pair)   67 32 
TL 50 Teak   74-80 

TELETON 8000 ( pair)   19 87 
THORPE GRENVILLE TG100 (pair) 31 85 
10200 (pair)  46 15 
TG300 (pair)  61 55 

WHARFEDALE Denton Mark II 
(Pair)   39 32 
Linton Mark II (pair)  48 68 
Triton III ( pair)   60 85 
Melton Mark II   38• 50 
Dovedale 3 Mark II   52-25 
Rosedale   75-90 
Unit 3 speaker kit ( pair)  23-40 
Unit 4 speaker kit (pair)  41 80 
Unit 5 speaker kit ( pair)  60 50 

PICK UP ARMS AND HEADS 
AUDIO Technica AT 1005 Mk. II 17 85 
AUDIO Technics I-2 lifts   2 46 
CONNOISSEUR SAU2   13-86 
GOLDRING Lenco 75   13-20 
GOLDRING Lenco 1.69   9-90 
GOLDRING PH6 Head Sb fll for 69/75 2-81 
GOLDRING PH7 Head Shell for 85 3-47 
GOLDRING Pie Head Shell for 101 0.92 
SME 3009 ser 11 Improved  34-65 
SUE 3009-S2 ser 11 Improved .. 37-95 
SME S2 Heed Shell   2 77 

Comet 
Price 

p 
35•115 
44 50 
38 54 
19 95 
14-95 
24 95 
42 IS 
34 95 
6.21 
22-25 
21 95 
42-95 
S5-54 
58 75 
11.50 
19.54 
28 SO 
34 SO 

27 54 
34•56 
42-$9 
26.95 
35-95 
32 95 
16 50 
29.25 
42 SO 

CHASSIS SPEAKERS 
GOODMANS TwIn-axiorn 8   8 58 6 25 
Twin Axiom 10   9 47 6 II 
Axiom 401  19 45 13-95 
Audiom 8P   5-17 3-75 
Audiom 10P  5-62 4.14 
Audlom 12P  14-30 10 44 
Audiorn 15P  23-10 16 SO 
Audiom 18P  39-27 27.65 
Audlom 100 40 watts din.   13-20 II Se 
ARU 172   4-95 3.1141 
Asent 100   7•59 5.44 
Midas 650   14-95 940 
Attenuator  4-10 2.95 
Crossover network 20/050  8.55 S•1115 

WHARFEDALE 8 In. Bronze/RS/DO 4.44 3.20 
Super 8/RS/DD   7 95 5-75 
Super 10/RS/DO  13 11 I 45 

• CARTRIDGES 
ADC 10E Mk. IV   Sp Price IS 95 
AMSTRAD 900C   5-02 3.1S 
AMSTRAD 900D   7.63 4.75 
AMSTRAD 900 EX   11.23 7.75 
AUDIO TECHNICA AT 66   s-17 3-34 
*CONNOISSEUR SCU1   5-78 4.75 
GOLDRING G850   5-78 2.15 
GOLDRING 6800   Sp. price 3 7S 
GOLDRING 6800E  Sp. price 1.54 
GOLDRING 6800 Super E  Sp. price 12.50 
GOLDRING G820   11.00 7.30 
GOLDRING G820E  16.50 11.44 
GOLDRING 6820 Super E  22-00 15•21 
EMPIRE 1000ZE/X   58-87 37.95 
EMPIRE 999VE/X  42.05 24•95 
EMPIRE 999TE/X   24-73 16-25 
EMPIRE 9119SE/X   19 48 12.95 
EMPIRE 999E/X   15.48 16.30 
EMPIRE 909E/X   12.10 7 115 
EMPIRE 90EE/X   9.41 6 2$ 
SHURE M3D   5-81 3-44 
SHURE M44-6  7.91 4.44 
SHURE M44-7   7.52 4.20 
SHURE M-44C  7-52 4.10 
SHURE M44E   8-18 4.40 
SHURE MSSE   9.24 5•30 
SHURE M75G   14 00 7.90 
SHURE M75-6 (S)   8-18 4-15 
SHURE M75-6  12.95 7.10 
'SHURE M7SEJ  14.66 8.25 
SHURE M7SED   18.10 11.10 
SHURE M75E/956   Sp. Price 12-15 
SHURE M91ED   18.10 11.511 
SHURE V15-II   37-52 24-95 
•SONOTONE 9TAHC Criam/Saph 3-58 1-31 
Starred cartridges above are ceramic-all others 
are magnetic. 
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OVER 1000 ITEMS ALWAYS IN STOCK 
All items brand new and fully Guaranteed 
and backed by after-sales service 

-- latest models in manufacturers' sealed cartons 

COMET for 
after-Sales Service 
THROUGHOUT THE UK. 

...mate at Mull ...at., 4Aléag... 
°age* Deocatte.. f doalnare. I utlete. 

Jane, 
rem.. W.gaâ. 

BASES AND COVERS 
CONNOISSEUR Plinth BD1   
CONNOISSEUR Cover  
CONNOISSEUR P.U. Mount Board 
GARRARD WBI Base   
GARRARD WB4 Base   
GARRARD SPCI Cover  
GARRARD SPC4 Cover  
Special Offer of Base and Cover to 

fit GARRARD SP25, SL55. SLIMB 
and 3500   Sp. Price 2•50 

Special oiler of base and cover to 
• fit McDONALD MI760 and 610   Sp. Price 3.50 
GOLDRING Plinth 75   9.24 6.40 
GOLDRING Plinth 72   8-91 8.20 
GOLDRING Covers for 72P   4.48 3-10 
Cover for 75P De Luxe   4.95 3- 40 
Cover for 85P   6-60 4.60 
THORENS TX 25 (for TD125AB)  8•25 4.40 
THORENS TX11 Cover   4.18 3.40 
SME Plinth System 2000 with motor-
board   4358 

MOTORBOARDS only   5.51 
SME PI Spacer   0-92 

Rec. Real! 
Pt ice 

L P 
5.28 
3.96 
0.88 
3.58 
5.28 
3.47 
4.13 

TUNERS 
AKAI A)550 AM/FM/MPX/FET 84•10 
AKAI A7580 AM/FM/MPX/MOS FET 131-09 
AMSTRAD Multiplex 3000 FM  37-90 
ARMSTRONG M8 Decoder   10-45 
*DULCI FMT 7 FM  23.18 
JVC Nivico MCT V5EIVT500 AM/FM 80•96 
JVC Nivico MCT V7E AM/FM   115•25 

74.43 
83-79 
51.70 
45-66 
103•06 
72.47 
100•35 
55.91 
87-86 

LEAO Li cita CM   
LEAK Delta AM/FM   
METROSOUND FMS 20   
PHILIPS RH 690   
PHILIPS RH 621   
PIONEER TX500A AM/FM   
PIONEER TX600 AM/FM  
RANK ROTEL 320  
RANK ROTEL 620   
ROGERS Ravensbourne in Teak 
Case   61.05 44-95 

SINCLAIR 2000   42.44 28.95 
3000   42.44 28-95 
Project 60 Tuner (stereo)  23-57 16.95 

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

Comet 
Price 

p 
4.30 
3-20 
0.70 
2.70 
3.90 
2.60 
3.00 

34.15 
4.00 
0.70 

HEADPHONES 
AKAI ASE22   
AKG K180  
AKG K60   
AKG 100   
AMSTRAD HPS5A   
HPS6A with volume control  
HPS 7A bass and treble controls 

KOSS HVI   
KOSS ESP-9 Electrostatic  
KOSS ESP-8 Electrostatic   
KOSS K2 plus 2 Quadrafone  
KOSS PRO 5 L/C  
KOSS PRO-4AA   
KOSS KO-7278   
KOSS 747   
KOSS K-711  
KOSS KO   
KOSS K6/LC (with volume control) 
KOSS K6/LCQ Quadrafone   
PIONEER SE 50   
PIONEER SE 30A   
PIONEER SE 20A d  
PIONEER SEL 20   
PIONEER SEL 40   
SOUND MD806   
WHARFEDALE DD1   
WHARFEDALE IsodynamIc   

61.95 
96.95 
26.95 
7.7S 
14.90 
62.95 
94.95 
52.95 
62.25 
34.95 
33•SO 
78.80 
44-95 
64-95 
39-95 
62.95 

13.09 7.95 
30.80 19.70 
16.50 9.90 
8.80 5.50 
8.25 4-30 
11-77 7-40 
15.35 10.90 
22-00 17.66 
75-90 54.25 
49.50 34 50 
49.50 39.95 
33.00 28 SO 
30.80 23.25 
18.15 13 75 
22.00 16 SO 
11-00 8 SO 
13.75 10 50 
15.40 11-60 
22-00 14.75 
24.09 14-50 
13-88 4.25 
8-67 5.50 
11-58 750 
19-17 12-50 
7-15 3-10 
13.75 9•75 
21-95 16-50 

Rec. Retail Comet 
Price Price 

BLANK TAPES E p L p 
SCOTCH DYNARANGE CASSETTES 
C60   0-77 0.40 
C90   1-08 0-55 
C120   1-63 OW 

SCOTCH HIGH ENERGY COBALT CASSETTES 
C80   1-20 0-75 
COO   1.54 1.00 

SCOTCH CASSETTE HEAD 
CLEANER   0.61 0-40 

SCOTCH Low Noise 8-TRACK 
BLANK CARTRIDGES 
40 mina. 1.65 0-99 
80 mins  1-98 1.20 

MAGCAM 8-track 80 mina.   SP. Price 0-75 
SCOTCH HI-F1 DYNARANGE SPOOLED TAPES 
V L.P. 900   2.02 1-25 
51- L.P. 1200   2.37 1-45 
r LP. 1800   3•18 1.99 

SCOTCH HI-FI DYNARANGE DOUBLE PLAY 
V D.P. 1200  2.50 1.55 
5}. D.P. 1800   3•41 2-15 
7' D.P. 2400  4.37 2.75 

Tapes, cassettes and 87 cartridges, 1-9 items 5p 
per order. Packs of ten post free. 

HI-FI STEREO SYSTEMS-COMPLETE 
BUSH A1005   66-25 48•95 

67•115 
47.95 
29 95 
44-95 
75 95 
99-95 
42.95 

BUSH 1006 with radio   89-06 
DANSETTE 4005   87.73 
DANSETTE 4020   45-50 
DECCA SOUND 613   63.95 
DECCA COMPACT 2 with radio 96-03 
DECCA COMPACT 3 with radio 127-09 
DECCA 403   54•45 
FERGUSON 3450 B with Radio 
(now Model)  75-40 59.95 

FERGUSON 3451 B with Radio 
(new Model)  101-50 

FERGUSON 3454   39-95 
FIDELITY UA1 Music Master with 
Radio   94•81 17•95 

FIDELITY UA2 Music Master   41-23 28• 95 
FIDELITY UA3 lad. stereo radio  59.73 43• 95 
FIDELITY Stereo Nine  Sp. Price 72•95 
G.E.C. 2810   74.89 56-95 
GROSVENOR MPX 8400 AM/FM! 
MPX Tuner/Amplifier, magnetic 
input, built-in 8-track cartridge 
player with speakers   

HMV 2451   
HMV 2452   
HMV 2455   
I.T.T. 1025 KB with 662 speakers   
I.T.T. 2250 KB with 659 speakers and 

radio   
PHILIPS 808  
PHILIPS 825  
PHILIPS 826  
PHILIPS 835 with radio   
PHILIPS 838 with radio   
ULTRA 6027  
ULTRA 6028  
ULTRA 6450 B (new model) with 
radio   

ULTRA 8451  
ULTRA 6455  
ULTRA 6454  

TAPE RECORDERS 
AKA 
AKA 
AKA 
AKA 
AKA 
AKA 
AKA 

79.95 
30•95 

65.75 38.115 
115-70 89.05 
62.57 44-95 
165.90 129.95 
45-65 35.95 

138-83 
99-53 
46.92 
71.09 
65.88 
90-0$ 
54.55 
56.85 

75.40 
75-40 
39-20 
36.80 

10545 
72.95 
34.95 
49.95 
46.50 
65.95 
42.6S 
43.95 

54.95 
56-45 
29.115 
24.05 

1721L   93-87 U-15 
4000 DS   93-50 64.95 
X201D   168.30 123.95 
X1810  215-18 159.95 
GX221D  215-18 159.95 
GX1900D   224.57 164.95 
GX370D  328 - 95 244.95 

Rec. Retail Comet 
Price PlICO 

TAPE RECORDERS-continued £ p £ p 
AKAI CR8OD 8-track stereo tape deck 79 - 90 S3.9S 
AKAI CROO 8-track stereo recorder 117.02 64.95 
AKAI CR8ODSS Quadraphonic .. 149.88 101115 
AKAI CR1307 8-track stereo recorder 
and tuner amplifier   140-78 44-95 

AKAI CR8I7 8-track cartridge stereo 
recorder and tuner amplifier  145.65 107•95 

AKAI CR81   102-89 75-95 
AKAI CR8ID   84-10 61.95 
FERGUSON 3258 4-track   643• 85 47-00 
FERROGRAPH 702/704 Dolby   267-30 211-95 
FERROGRAPH 702H Dolby   278-30 235.95 
FERROGRAPH 722/724 Dolby   305.80 251115 
FERROGRAPH 722H Dolby   316-80 264.95 
FERROGRAPH 702/704   920 - 00 167.95 
FERROGRAPH 722/724   258.50 194•95 
FIDELITY Braemar 4-track  32-64 18-50 
GROSVENOR RP 9038-track record. 
play-back deck   51-15 31)• 95 

GRUNDIG TH 121 (twin-track)   54-27 38•95 
GRUNDIG TK 141 (4-track)  58.60 43.95 
GRUNDIG 7K 147 (4-track auto)   92-87 72-95 
GRUNDIG TX 148 (4-track auto 
2 speed)   69-89 53'95 

GRUNDIG TX 246 4-track stereo deck 126.78 94-95 
GRUNDIG TX 3200 HI-FI (Battery) 135•15 99•93 
MARCONI 4248 4-track, 2 speed!. 49.68 35 • 95 
PHILIPS 4307 4-track   47-40 33.95 
PHILIPS 4308 De Luxe 4-track  55.92 39.95 
PHILIPS 4418 4-track stereo recorder 137-48 99.95 
PHILIPS 4418 4-track stereo   189-59 137-115 
TANDBERG 3341X 4-track stereo 
deck  122.11 102.95 

TANDBERG 6041X 4-track stereo  187.82 153-93 
TANDBERG 9021X 2-track stereo 
deck  216.20 192-95 

TANDBERG 9041X 4-track stereo 
deck  216.20 192.95 

THORPE GRENVILLE TD145 8-track 
player deck   20-28 13-50 

TAPE RECORDERS (CASSETTE) 
AKAI CS35D tape deck   75 - 1 3 52.95 
AKAI CS35 Stereo incl. Speakers 105.71 77•95 
AKAI GXC 400 tape deck  89•74 65-95 
AKAI GXC 40  105•71 75.95 
AKAI GXC 407 recorder, tuner/ 

amplifier   157-40 11$.95 
AKAI GXC 450 tape deck   112-28 83-95 
AKAI GXC 48 Dolby tape recorder 143-30 106.95 
AKAI GXC 460 Dolby tape deck  131.09 90-95 
AKAI GXC 650 Dolby auto-reverse 
deck  145-18 107.95 

BUSH TP 68 Battery/Mains   26-70 20-95 
FERGUSON 3253 (mains)   41.15 26.95 
FERGUSON 3256 (mains)   36.61 23-95 
FERGUSON 3257   53-45 39.95 
FERGUSON 3257/7 speakers for 
above   15-20 11.50 

GEC CR200 AM/FM Cassette/Radio, 
Battery/Mains with slide controls SP- Price 34- 95 

GRUNDIG C210 Battery/Mains  413•00 33.95 
HARVARD Elite Cassette/AM/FM 
Radio (battery/mains)   Sp. Price 22.95 

JVC Nivico 9420 LS with AM/FM 
radio, battery/mains   57.84 IS• 95 

JVC Wilco 1710 Radlo/Cassette, 
AM/FM   Sp. Price 37•93 

PHILIPS 2202/2203  22•59 14.95 
PHILIPS 2204 battery/mains   28.25 21-115 
PHILIPS 2405 Stereo with 21H401L/S 67-78 51.95 
PHILIPS 3302   20-24 14-95 
PYE 9118 Stereo  65-80 47.95 
PYE 9140   20-24 14.95 
WHARFEDALE Dolby DC9 Mk. II 111.41 112•50 

FREE Technical Advisory Service. If in doubt ask us! Price list on request. 
Comet guarantees that all prices quoted are genuine. All offers subject to availability, Make cheques, Money 
Orders payable to ' COMET'. 
ORDERING INSTRUCTIONS cartridges-add 22p for postage, packing and insurance, all other goods sent 
via Securicor Delivery-add £2•15 to each complete order for Securicor Delivery. 

lie0Mffir HIGH FIDELITY DISCOUNT WAREHOUSES 
BIRMINGHAM: Dept. P.W., Heeley Road, Sally Oak, 829 6EY. Tel: 021-472 6181 
BIRMINGHAM: Dept. P.W.. Tivoli Shopping Centro, 1570-1572 Coventry Road, Yardley 820 IBJ. Tel: 021-706 0684 
LONDON, DAGENHAM: Dept. P.W., Rainham Road South, Dagenham, RMIO 8ST. Tel: 01-595 5111 
EDINBURGH: Dept. P.W., 1 Newhaven Road, ENO 5QX. Tel: 031-554 4454 (9 lineal 
HULL: Dept. P.W., Reservoir Road, Clough Road, HU6 700. Tel: 0482 46441 (6 lines) 
LEEDS: Dept. P.W., 78 Armley Road, LS12 2EF. Tel: 0532 40557 
SHEFFIELD: Dept. P.W., The Mill, 1 Loxley Road, Malin Bridge, S6 4TN. Tel: 0742 3417,116 
STOCKTON: Dept. P.W., Teesway, Portrack Lan 3, Teesside. TSI8 2RH. Tel: 66132/65215 
ROCHDALE: Dept. P.W., Corner of Well l'th'Lane and Queensway. Tel: 50606 
LEICESTER: Dept. P.W.. Syston Street. Tel: 0533 52236 
WIGAN: Dept. P.W., Wharf Mill, Princess Street, WN3 4EZ. Tel: 0942 34741 
LONDON. HACKBRIDGE (Nr. Croydon): Dept. P.W., 190 London Road, Hackbridge, Wallington, Surrey Tel: 01-669 0271 0106 
SUNDERLAND: Dept. P.W., 4-7 St. Thomas Street, Sunderland, SRI IHR, Te/: Sunderland 59993 
RENFREW: Dept. P.W., Blythswood Trading Estate, Argyle Avenue, Renfrew, RA4 9EL. Tel: 041 8865731 
JARROW: Dept. P.W., 56/64 Ellison Street, Jarrow, NE32 3MT. Tel: 0632 892211 
LONDON, HAYES: Dept. P.W., Silverdale Road, Pump Lane, Hayes. Tel: 01-573 1841 
SANDIACRE: Dept. P.W., 121 Town Street, Sandlacre, Nottingham, NGIO 5DW. Tel: Sandia«. 6116 
EASTLEIGH: Dept. P.W., Chickenhall Lane, Eastleigh, SOS 5ZQ. Tel: Easileigh 4722 
LONDON, ROCHESTER: Dept. P.W., Maidstone Road, Rochester. Tel: Medway 49171 
GRIMSBY: Dept. P.W., 389 Victoria Street, Grimsby DN31 1ER. Tel: 0472 59623 
NORWICH: Dept, P.W., Roundtree Way, Nonvlch NOR 94P. Tel: Norwich 411831 Telex: 975043 

sECURIC<C),Rvi cE 
At 

, 
itECURICOR wee n men. 

lec, ,, ce, de 

All GOODS putty INISURID AGAINST 
LOSS OR DAMAO! MISR 111 vautur 

OPEN DAILY TO THE 
PUBLIC FROM: 

Ilam4pm Monday 
lam-1pm Tuesday 
•.m-Spm Wednesday 
Sam-Ipm Thursday 
9am-Ilpm Friday 
lam-5.30pm Saturday 

Ms, 
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4-STATION INTERCOM 
_ — 

tion problems with this 
4-Station Transistor Intercom system ( 1 mailer and 
3 Subs), in de-luso plastic cabinet. for desk or wall 
mounting. Call/talk/listen from Easter to !lobe and 
Subs to Hatter. Ideally suitable for BusIneas. Bur. 
gery. Schools. Hospital, Office and Home. Operates 
on one OV battery. On/off switch. Volume control. 
Complete with 3 connecting wires each 66ft, am] 
other accenorlea. P. & P. 44p 

MAINS INTERCOM NEW MODEL 
No batteries—no when. Just plug ln the mains 
for instant two-way, loud and clear cotnnumication. 
On off switch and nolur,ne control Price 116 05 

OUR 
PRICE 
ONLY 
£3.85 

Saute 1-st rl..rtoo.osytt 
communication. Ideal as liaby Alarm and Door 
Phone. Complete with 66ft. connecting wire. 

1th Barters. P. s P 

£3.46 
hy not boost 

business effi-
ciency with Otis ins redible Lie- luxe Tel•Phono 
tler. Take down long telephone messages or convene 
without holding the handset. A useful office aid. On/ 

switch. Volume Control. Complete with Battery. 
P. P. 24p. Full price refunded il not mantled In 
7 days. 
WEST LONDON DIRECT SUPPLIES (PW.10 

189 KENSINGTON HIGH STREET, LONDON, W.8. 

U.H.F. T.V. AERIALS 
SUITABLE FOR COI.OUR AND MONO-

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

LOFT MOUNTING ARRAYS 
7 element 2.25. II element 2-75. 
14 element 3.2$. 18 element 3.75 
WALL MOUNTING c.w 
WALL ARM dt BRACKET 

cicntent 3.2$. 11 element 3.75. 14 element 
4-25. 18 element 4-75. CHIMNEY MOUNT-
ING ARRAYS ese MAST & LASHING 
KIT. 7 element 4-00. 11 element 4.50. 
14 element 4-75. 18 element 5.25. MAST 
MOUNTING arrays only. 7 element 2.25. 
II element 2-75. 14 element 3.25. 18 ele-
ment 3-75. Complete assembly instructions 
with every aerial. LOW LOSS coaxial cable 
gnp yd. KING TELEBOOSTERS from 3-75 
LABGEAR PRE-AMPS 4.25. 

BELLING LEE CONCORD BOOSTER 
V.H.F.. F.M.. U.H.F.. mains operated 8.20. 
State clearly channel number required on all 
orders. P. p. on all aerials Senn. Aces. 15np. 
C.W.O. Min. C.O.D. charge 25no. 

F.M. Radio Aerials 
F.M. RADIO loft SID l-00 3 element 3-25. 
4 element 3-50. Standard coaxial plugs 9no. 
Coaxial cable 5np yd. Outlet box 30np. 
P.p. all aerials Sena. Aces. 30np. C.W.O. 
Min. C.O.D. charge 25np. Send 5np for fully 
illustrated lists. 

CALLERS WELCOMED 
OPEN ALL DAY SATURDAY 

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

ROAD. MITCHAM. SURREY 
Telephone 01-648 4884 

RECHARGEABLE 
Mallory Cells in U2, Ull 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. 

ALL 

PRICES 
Batteries U2 
enojo. Cl 52 
tax paid 

Penlito U 
equiv. UP 
tax paid 
U11 equiv. 
£1.13tax paid 

Charging 
unitrf.711tax 
paid with one 
batter/ 
holder 

PRICES INCLUDE V.A.T. 

ICIESTRIEL 
Send to 

275 WEST END LANE 
LONDON, N.W.61QS 
01-794 9611 

Give us six months, 
and we'll turn your hobby 

into a career. 
You have a hobby for a very 

good reason. It gives you a lot of 
pleasure. 

So if you can find a job that 
involves your hobby, chances are 
you'll enjoy your work more, and 
you'll do better work. 

Now CDI can help you find 
such a job. A job where you'll be 
responsible for the maintenance 
of a computer installation. A job 
that pays well too. If you're inter-
ested in mechanics or electronics 
(without necessarily being a 

mathematical genius), have a 
clear, logical mind and a will to 
work, then we can train you to be 
a Computer Engineer inside six 
months. 
So give us a call. CDI. We're 
the Training Division of one 
of the world's largest computer 
manufacturers. And we have the 
experience to know if you can 
make it. A ten minute talk with us, 
and you could be on the way to 
spending the rest of your life with 
your hobby. 

Ring 

01-637 2171 
between 9 a.m. and 9 p.m. and ask for Mr PRICE 

It's quicker and easier to phone, but if you 
prefer, send this coupon to: Control Data 
Institute, Wells House, 77 Wells 

ILondon, W.I. Please give me further information. 

Name 

IAddress 
I..\ge Phone 

I CONTROL DATA 
INSTITUTE 

LTh e Training Division of one of the world's 
largest Computer manufacturers. 

Street, 

PW 

CONTROL DATA 
LIMITED 
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BI-PREPAK 
SUPPLIERS OF SEMI-CONDUCTORS 

COMPLETE TELEPHONES 
EX, G.P.O. NORMAL 

HOUSEHOLD TYPE 

ONLY 95p 
POST & PACKING 35p EACH 

TELEPHONE DIALS 
Standard Post Office type. 
Guaranteed in working order. 

ONLY 25p 
POST & PACKING 15p 

TESTED AND GUARANTEED PAKS 

3» 4 gl. ee peer- 50p 
MI 10 iteed.....Szeitch. et; mixed types 

999 200 reejeCtei>, tee' SOP 

"4 230 ,'1,21,:`:::::d"biegt SOP 
147 40 eirewo.nte: tumors. Mixed 50p 

H1I I OCP71 Light Sensitive 
.• Photo Transistor 

Pr» •In 0C100/1 /213 PNP Silicon 
uncoded TO.S can 

"» 20 iireeZeit'43y. SOP 
HIS 1/112 Mixed Diodes. Germ. Gold [Op 

4nr bonded, etc. Marked and 
Unmarked. 

me 30 re  lepaid..Trra ep...aos rs. NPN sop 

H» 10 Intiezd,cee: el.. 6 imatzems 50 I, 
"» 20 t7,1°Aca.=.2.124,1.5 SOP 
1441 .) Sil Power tramistors 

comp pair 001311132 

50p 

50p 

50p 

50p 

UNMARKED UNTESTED PACKS 
11166 len Germanium Diodes 

••••• Min. elate tree 

") 200 lirt",`" mplegesiril= SOP 
Germ. 

IBM 100 %ten. ,1::.iztie201:eigScaasie 50p 

50p 

I 00 lN9l4 end lN9l6 type. 

BOO so so. ;rrans.0Ne2,1436174P 
egir BST'S& etc. 

BI SO mr..eendTre..-
HO 40 ' iree‘M..inZ.e471..°4;:.-
H17 20 .3.a.z.„Slcon Stud Rectifiers. sop 

HIS 30 emPlAn.eMSiiilseed 'vet 'Un.'« 

"16 us Ere'r1:::e.."it. 50p 

1.1 

50p 

50p 

50p 

50p 

suPeliad 

"" 20 °Y,7.:e.se.1. Ree.." SOP 
HM is  Powers nr:G-m. sop 

MAKE A REV COUNTER 
FOR YOUR CAR 
The 'TACHO BLOCK'. This 
•ncapsulated block will turn any 
0-1mA meter into a linear and 
accurate rev. counter for any 
c•r with normal coil ignition 
system. 

£1 each 

OVER 

1,000, 000 
TRANSISTORS IN STOCK 

We hold a very large range of fully marked, 
tested and guaranteed transistors, power 
transistors, diodes and rectifiers at very 
competitive prices. Please send for free 
catalogue. 

800 000 ics.°ndrlanTrkpel ,"itcmttr:snted-. 
factory clearance. A random 

sampling showed these to be of remarkably 
high quality. 

Audio PNP, similar to ZTX500. 2N3702/3, 
BCY70 etc. 
Audio NPN, similar to ZTX300, 2N3708/9, 
BC107j8,,9, BC 168/9 etc. 
Please state Audio NPN or Audio PNP when 
ordering. 
ALL AT 500 for £ 3, 1,000 for ES, 10,000 for £10 
P. & P. 10p 1.000. 

OUR VERY POPULAR 3p TRANSISTORS 
TYPE "A" PNP Silicon alloy, TO-S can. 
TYPE "B" PNP Silicon, plastic encapsulation. 
TYPE "E" PNP Germanium AF or P.F. 
TYPE "F" NPN Silicon plastic encapsulation. 
TYPE "G" NPN silicon similar ZTX 300 range 
TYPE "H" PNP silicon similar ZTX SOO range 

8 RELAYS FOR 
VARIOUS TYPES 

P & P 25p 

VALUE ON ORDERS OF 

ADDED £4 OR OVER 
To You SEE BELOW 
Please read very carefully: 
We will give • discount to customers who send 
.n an order for or over. This discount will 
be equal to the V.A.T. rate current at this 
time. If your order doss amount to £4 or 
over, all you need to mnd is the total 
cost of goods end posses. as stated 
in this advertisement. No addition 
for V.A.T. is needed. 
VAT. for orders under M: 
If the total cost of goods plus 
postage and packing is less 
than £4. kindly add 10% 
(10p in the Ci to your 
remittance. Incorrect 
amounts will dolar 
your order. 

A CROSS HATCH GENERATOR 
FOR £3.50 ! ! ! 

YES, a complete kit of parts including 
Printed CircuitaBoard. A four position switch 
gives X-hatch, Dots, Vertical or Horizontal 
lines. Integrated Circuit design for easy 
construction and reliability. This is a project 
in the September edition of Television. 
This complete kit of ports costs £3.50, 
post paid. 

A MUST for Colour T.V. Alignment 

Our famous PI Pak is still 
leading in value for money. 

Full of Short Lead Semiconductors á Elec-
tronic 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. 

Please ask for Pak P.I. Only 50p. 
10p P & Pon this Pak. 

TO THE WORLD 

FR irr CATALOGUE 
L.."' FOR 

44y, 
TRANSISTORS, 

RECTIFIERS, 

DIODES, 

INTEGRATED 

CIRCUITS, 

FULL PRE-PAK 
LISTS 

100,000 
Plastic Power Transistors in stock, more on Way! 

NOW IN TWO RANGES 
Them are 40W and 90W Silicon Plastic Power 
Transistors of the very latest design, available in 
NPN or PNP es the most shatteringly low prices of 
all time. We have b... selling them successfully in 
quantity to all part. of the world and we are proud to 
offer them under Our Tested and Guaranteed terms. 
Range I. VCE. Min IS. MEE Min IS. 

1-12 13-23 26-50 
40 Watt 20p ISp lap 
90 Watt 24p 21p 30g. 
Rang* 2. VCE. Min 40. HFE Min 40. 

1-12 13-23 26-50 
40 Watt 30p Mp 2.6p 
90 We.. 3Sp 33p ao. 
Complementary pairs matched for gain at 3 amps. 
10p OXtrl per pair. Please state NPN or PNP on 
order. 

IN TROIRATID CIRCUITS 
We stock • gene rango of 1.Cs at very competitive 
prices (from 10p each). These are all listed In our 
FREE Catalogue, use coupon below. 

METRICATION CHARTS now available 
This fantastically detailed ccccc rsion calculator 
mrries thousands of classified references between 
metric and British (and U.S.A.) measurements of 
length, area, volume, liquid measure, weights etc. 
Pocket Size lip. Wall Chart Illp, 

LOW COST DUAL IN LINE I.C. 
SOCKETS 
14 pin type at ISp each .1 Now new low profile 
16 pin type at lop each. f type 

BOOKS 
We hare • large selection of Reference and 
Technical Books in stock. 
These are just two of our popular lines: 

Transistor Equivalents and 
Substitutes; 

This includes many thousands of British 
U.S.A.. European and C.V. equivalents. 

The Iliffe Radio Valve It Transistor 
Data look 9th Edition; p. & p. 2Ip. 
Characteristic, of 3,000 waves and tubes, 
4,500 Transistors, Diodes, Rectifiers and 
Integrated Circuits. 

Send for inn of Publiconoos 
N.B. Books am void of VAT. 

"'MUD 

75 

al all all Mal 

Pico. send me the FREE 6i.Pre-Pok Catalog.. 

NAME  

ADDRESS   

MINIMUM ORDER 50p. CASH WITH ORDER Il 
PLEASE. Add lop post and packing per order 

MI 1111.11111111111# 

OVERSEAS ADD EXTRA FOR POSTAGE 

BI-PRE-PAK LTD 
CO. REG. No. 820919 

DEPT. D. 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX SSO 9DF 
TELEPHONE: SOUTHEND (0702) 46344 
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Now available from one company are complete kits for 
many of the articles published in the Electronics, Radio 
and TV Journals. Examples of our range are: 

SCORPIO IGNITION SYSTEMS (P.E. Nov. 1971) 
£9.50. This kit includes all the parts for the assembly 
of this popular and reliable system. The hardware and 
the construction data are included. 

DRILL SPEED CONTROLLER (E.E. Aug. 1972) 
Kit consists of resistors, rectifiers, thyristors and tag 
board as specified in the article, price £1.15. Kit with 
M.K. box, switch and plate included £2•30. 

ELECTRONIC PIANO (P.E. Sept. 1972) 
We can supply the various sections for this article in kit 
form:— 

POWER SUPPLY £6.60, including all semi-conductors, 
resistors, capacitors, transformer, heat sink and hardware 
less P.C.B. 

PREAMP AND TREMELO £3 • 20, complete with switches 
hardware and electronic components, less P.C.B. 

MAIN AMP £4•20, complete with IC- 12, electronic 
components and P.C.B. 

Use Access here 

12 Lauderdale Road, London W.9. 

Telephone 01-286 0 011 Telex 28479 

IN 13 PITCH BOARDS £3950. Kit contains all the resistors, 
capacitors and semiconductors as published, but not the 
P.C.B.'s or the inductor. 

LIGHT DIMMER. Kit contains all parts including circuit 
and construction data, 480 watts, fully suppressed. 
Price £2.10. 

MUSIC MAKER ELECTRONIC ORGAN (P.W. Nov. 
1972) complete kit £4 40 or kit less resistors, P.C.B. and 
plastic box £2.80. Stylus not supplied. 

MIGHTY MIDGET (P.W. Jan. 1973) kit contains all 
parts, less the battery, box and knob, £2.25. 

TRIFFID RADIO (P.E. Feb. 1973). Kit includes all 
parts listed, less "tuning coil" and "miscellaneous 
components". £4.95. Ferrite rod and wire, optional extra 
at 50p, P.C.B. optional extra at 65p. 

We shall be offering kits for most articles published in 
the popular electronics magazines and will be pleased 
to quote prices. Send for details of kits available (please 
enclose S.A.E.). 

All kits sent post FREE, within the limits of the UK 

We regret that prices shown do not allow for V.A.T. 
Please add 10% to your order. 

Please note we reserve the right to withdraw kits without 
prior notification. 

Elecirsel 

WHAT READERS SAY 

The Pictorial Method 
SIC ELECTRICITY(5vols) ELECTRONICS(6vols) 

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. 

The .erie. 
will be of 

ceptional yak., in 
training mechanic. and 

t•chnIclans in Electricity. 
Radio and Electronic.. 

I have never come across or read anything 
so simple and easily explained. 

P. L. Wood Green 

I must admit to a great scientific approach 
in this publication. L. O. Keston 

Thank you for a wonderful set of books. 
L. P. Co. Armagh 

I am delighted with the simplicity of these 
excellent manuals. F. L. Potters Bar 

YOUR 

a(D1)7. 
GUARANTEE 

Should you be, in 
any way dissatis• 
tied 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 enc,losed P.O./Cheque value £  
BASIC ELECTRICITY 5 parts £4.50 D 
BASIC ELECTRONICS 6 parts £5.40 
BASIC TELEVISION 3 parts £3 • 60 D 

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   
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PRINT NAME 

PRINT ADDRESS  

ADCOLA PRODUCTS LTD ADCOLA HOUSE GAUDEN ROAD LONDON. S W4 6LH 
VAT PEGO No 235 6153 72 REGD No 442762 

ELECTRICAL SOLDERING 
EQUIPMENT OF 
THE FINEST QUALITY 

Available from Stock 

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

The versatile Invader Range with a large selection 
of interchangeable bits 

/17 L706 19 watt instrument r bit with cable 
e L646 23 watt instrument 32zi " bit with cable 
e L1076 27 watt instrument 1" bit with cable 
»my BL646 and BL1076 12 volt battery models 3.16" b r bit 
/ size come complete with crocodile clips and 12ft PVC cable. 

Just clip on to a car battery. 
eirenry 18 swg top quality cored solder in kilo, 3 oz and 

handy pack sizes. 
ifir Non-corrosive de-soldering braid allows quick easy de-
/ soldering (51 ft spool). 

For extra safety use an 1686 soldering station. 
ei The L700 stand includes a wiping pad and 3 oz solder reel. 

Please send me the following items A INVADER SOLDERING KIT £4.39  0 
B L706 INVADER £2.15   0 
C 1646 INVADER £2.33  0 
D L1076 INVADER £2.40  0 
E BL646 BATTERY MODEL £2.99   0 
F BL1076 BATTERY MODEL £3.12    0 
G SOLDER REEL ; KILO £1.28  0 
H SOLDER REEL 3 OZ £0.45   0 

  I SOLDER PACK £0.065  0 
J DE-SOLDERING BRAID £0.66   0 
K L686 SOLDERING STATION £1.88 CI 

PW L L700 STAN D £2.26 0 
New Catalogue O 

All prices include 10% V.A.T. Please tick items required. 
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UNISOUND FOR THE NEW SOUND 

I 

UNISOUND MODULES ONLY £7 65 • 55p. p. & P. 
For the man who wants to design his own 
stereo—here's your chance to start, with 
Unisound—pre-amp, power amplifier and 
control panel. No soldering—just simply 
screw together. 4 watts per channel Into 
8 ohms. Inputs: 120mV (for ceramic 
cartridge). The heart of Unisound is 
high efficiency I.C. monolithic 
power chips which ensure very 
low distortion over the 
audio spectrum. 

AT£261 
It's the RT-VC system that screws together to save you pounds1 Unisound 
comprises two superb speakers and an amplifler/record deck plinth—all 
beautifully finished in simulated teak. The stereo amplifier (4 watts per channel 
into 8 ohms) is based on the famous MuIlard Unllex system brought up-to-date 
by RTVC using integrated circuits. Turntable is the proven Garrard 2025TC 

VAT complete with stereo cartridge and tinted acrylic cover. Speakers are big EMI 
Twin-cone units all ready for mounting in their elegant cabinets, which simply 
need screwing and glum° together. Easy step-by-step instructions. £26•12 
complete plus £1 40 packing -t- £1 40 post. Diamond Stylus £1 37 extra. 
Stereo headphones with adaptor £4.40 extra. Send for leaflet. 

AN RTVC EXCLUSIVE DESIGN 

THE TOURIST 
PB CAR RADIO KIT 

AN INCREDIBLE BUY 
ONLY FROM 

The Tourist PB is suitable for 12 volt working on both negative and positive earth 
vehicles. It covers the full medium and long wave bands. It is permeability tuned and 
sturdily constructed. Output is a full 2-5 watts into an 8ohms speaker. But the Tourist 
PB will operate into any loudspeaker from 8 to 15 ohms. 
Apart from the output stage, which is an interpreted circuit, the only other electronic 
components that need soldering are some capacitors, resistors, etc. The kit includes 
a pre-built RF tuner unit, and fully modulised IF stages which are pre-aligned before 
despatch. As well as electronic components this kit also contains 2 diamond-spun 
aluminium knobs, elegant matching front panel, dial, washers, screws and wire'. 
The Tourist PB can be mounted in any standard size dash panel and it has an illumina-
ted tuning scale. Chassis size is: 7" wide, 2" high and 41-1" deep. 

If you can solder 
on printed circuit board, 

you can build this push-button 
car radio kit. It's simple—just 
follow the step-by-step instructions. 

• Circuit diagram and 
comprehensive instructions 
55p free with parts. 

• Fully retractable & lockable car aerial £1 - 37 
post paid. 

CAR RADIO KIT ONLY £7.70 p. and p. 
55p 
Speaker with baffle and fixing strips £1.65. 
25 p. & p., post free if bought with the kit. 
Send S.A.E. for leaflet. 

RELIANT Mk IV 
AN ELEGANT 20 WATTS MONO AMPLI-
FIER FOR ONLY £13-50 (inc. VAT). IDEAL 
FOR YOUR DISCO. 

•5 Electrically Mixed inputs. '3 Individual Mixing controls. 'Separate bass and treble 
controls common to all 5 inputs. Mixer employing F.E.T. ( Field Effect Transistors). 
*Solid State Circuitry. Attractive Styling INPUTS 1. Crystal Mic or Guitar 9mV. 2. 
Moving coil Mic. or Guitar 8mV Inputs. 3, 4 & 5 
are suitable for a wide range of medium output 
equipment (Gram. Tuner, Monitor, Organ, etc.) 
All 250mV sensitivity. Output 20 watts .into 
8 ohms (suitable for 15 ohms). 

£13.50 p&  

Size approx. 124 x 6 x 3¡ ins. 

SOUND 50 45 WATT MONO AMPLIFIER. Ideal for 
Disco Work. Output Power: 45 watts R.M.S. 

(Sine Wave) Frequency Response 3dB points 30Hz and 18KHz. Total 
Distortion: less than 2% at rated output. Signal to 
noise ratio: better than 60dB. Bass Control Range: 
13dB at 60Hz. Treble Control Range: 12dB at 10KHz. 
Inputs: 4 inputs at 5mV into 470K. Each pair of 
inputs controlled by separate volume control. 
2 inputs at 200mV into 470K. Size: xi .35 
19} x 104. x 8ins. Amplifier£.35 plus sods, 

- 65 p. and p. (inc. VAT) 

PE TAPE LINK 
CONSTRUCTORS 

Suitable 3 speed tape 
deck, less heads. Caters 
up to 7ins. spools. Unused 
but store .e8.80 
soiled hence 04 
no warranty. plus 

60p packing 
& 50p post 
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PRICES: SYSTEM I 
Viscount III R 102 amplifier £24•20 + LI p & p 
2 Duo Type II speakers £ 15.40 + £2•20 p & p 
G d SPIS MIc.111 with 
MAG. cartridge plinth & cover £25 • 00 + El.75 p & p 

total £64 60 

Available complete for only £52 ± 
£3.50 p. á p. 

PRICES: SYSTEM 2 
Vicount R 102 amplifier £24.20 + CI p & p 
2 Duo Type Ill speakers £35.20 + £3.30 p & p 
Garrard SP25 me. with 
MAG. cartridge plinth & cover £25 • 00 - £ I.75 p á p 

All prices include VAT 

VISCOUNT Ill  total [84-40 
Available complete for £69 + 

AUDIO STILL ONLYCes 
20 - 20w. r.m.s. 40Hz to 40kHz ± 3dB. Total distortion at 10w. at lkHz - 0.1%. 
This is real value for money! We have designed 2 systems and the heart of 
them both is the Viscount Ill amplifier. A unit of great eye appeal with teak 
finished cabinet. FET's ( Field effect, transistors) are incorporated on the input 
stages, just like top priced units. FET's give you more of the signal you want 
and almost none of the hiss you don't. Both units have output sockets for 
headphones and tape recorder. 

For both systems we have chosen the famous Garrard SP25 Mk. Ill deck, 
with fitted magnetic cartridge, which comes complete with simulated teak 
plinth and tinted acrylic cover. 

The exclusive Duo loudspeaker systems are incomparable for quality within 
their price range. Large speakers in extremely substantial cabinets. There's a 

choice of the Duo II's for the smaller room or the big Duo 
Ill's for real bass response. 

Stre0 or 

SPEAKERS: Duo Type II Size approx. hin. x 10}in. x 6}in. Drive unit 13in. x 8in. with parasitic 
tweeter. Max. power 10 watts 8 ohms. Simulated Teak cabinet. £15.40 a pair ( inc. VAT), £2.20 p. and p. 
Duo Type Ill Size approx. 23}in. X 11;in. x 91in. Drive unit 131in. X 81in. with H.F. speaker. Max. power 
20 watts, 8 ohms. Freq. range 20Hz to 20KHz. Teak veneer cabinet. £35.20 a pair ( inc. VAT) ÷ £3•30 p. d, p. 
SPECIFICATION R102 : 20 watts per channel into 8 ohms (suitable 8-16 ohms.) Total distortion 
10W e 1kHz 0.1%. P.U.1 ( for ceramic cartridges) 180mV into 3 Meg. P.U.2 (for magnetic cartridges) 
4mV 1kHz into 47K equalised within 1dB R.I.A.A. Radio 180mV into 220K. (Sensitivities given at full 
power). Tape out facilities: headphone socket, power out 250mW per channel. Signal-to-noise ratio: 
(all controls at max.) - 58dB. Cross talk better than -- 40dB on all inputs. Size approx. 131in. 9in. Y 3}1n. 
Send S.A.E. for fully illustrated brochure. 12 month's written guarantee. 

ONLY FROM US 
TIMES OF OPENING: Acton—Mon.-Sat. 9.30-5. 
Closed all day Wed. 
Edgware Rd.—Mon.-Sat. 9.30-5. Closed all day Thurs 

£4 p. á p. 

111 



GUNTON ELECTRONIC 
IGNITION KIT £9.35 

inc. 
V.A.T. 

PRINTED CIRCUIT BOARD DESIGN. ALL METALWORK READY. 
DRILLED 

GUARANTEED 5 YEARS 1'55 
READY BUILT UNIT 

Patents pending. 12 volt only-state pos. or neg. earth 
Capacitive discharge Ignition is recognised as being the most eff.cient 
system and will give you: 
• * Continual Peak-Tuned Performance 
* Up to 20% reduced fuel consumption 
* Easier All-w•ather Starting 
* Inc r d Acceleration and Top Speed 
* Longer Spark Plug Life 
* Increased Battery Life 
* Elimination of Contact Breaker Burn 
* Purer Exhaust Gas Emission 

Kit Includes absolutely everything for assembly: Case, Cables, Coil Con-
nectors, Silicon Grease, etc. 8 page Illustrated Instructions cover fitting 
of all Types of Tachometers. Call in for a Workshop Demonstration. S.A.E. 
all enquiries please or Phone 33652 (many letters from satisfied customers) 

ALUMINIUM BOXES 
Complete with baseplate and screws 

At direct from manufacturer prices with return of post 
service 

Type No. L W D Price 
7*5 21 11 44p 
8 4 4 1.1 44p 
9' 4 21 1i 44p 
10' 5I 4 11 53p 
11 4 2i 2 44p 
12 3 2 1 39p 
13 6 4 2 59p 
14 7 5 21 68p 
15 8 6 3 88p 
16 10 7 3 96p 

'THESE SIZES ACCEPT STANDARD VEROBOARD 
RANGE ALL PRICES INCLUDE V.A.T. 

20% DISCOUNT ON ORDERS FOR 10 OR MORE BOXES 

DEPT. PVt9 ELECTRONICS DESIGN ASSOCIATES 
82 BATH STREET, WALSALL WSI 3DE 

P. C. BOARDS 

Reverberation Unit PCB. 

FOR P.W. PROJECTS 
All PCB's Fibreglass, Drilled, Roller-Tinned 

Circuit and Layout Diagrams free with each PCB 

REVERBERATION UNIT ( NoviDee 1972) 
PCB (2in x I I4in). Specially designed to also hold Slider Pots with 
spacing compatible with published front panel LI •20 
SET or R's, C's, SIC's, Slider Pots, Transformer £6• 80 

8 WATT AMPLIFIER (Nov 1972) 
PCB (Mono-2f in x 3in) 60p 
Ws, C's, Semiconductors: Stereo Set L7 70, Mono Set L3 - 90 

PRE-AMPLIFIER (Nov 8972) 
PCB (Stereo-341n a 7}in) Specially designed to also hold all Pots. 
either rotary or slider, plus Selector Switch El . 50 
R's, C's, Rotary Pots. Selector Switch, Semiconductors: 

Stereo Set £S•20, Mono Set tit•SO 
LOUDHAILER & SIREN (Dec 1972)-PRE-AMP 11. SIREN 
GENERATOR 

Set of R's, C's, Pot, Semiconductors PCB (29in x 2iin) (2.20 

VIBRASONIC GUITAR PRE-AMP (Sept 8970) 
PCB (4ina I 3in) for Mk Pre-Amp, 2-Guitar Pre-arnp. Trernulant 
& Tone Controls. Master Volume. Specially designed to also hold 
Rotary or Slider Pots Ll• 30 
Set of Sic's, Ra, C's, Rotary Pots, LDR, Lamp. Coupling T/former 
a . 73 Power Supply (.2-80 

DIG1TRONIC DIGITAL CLOCK (Feb. 197)) 

PCB ( I lino 3(in) for 6-digit read-out 60p 

POSTAGE: U.K. 10p any order. OVERSEAS at cost. 

P.E. DESIGNS ALSO AVAILABLE-S.A.E. FOR FREE LIST. 

VAT., ADD 10% TO ALL U.K. ORDERS 

PHONOSONICS 
DEPT. PW6. 25 KENTISH ROAD, BELVEDERE. KENT, DAI 7 SEW 

MAIL ORDER ONLY 

WATFORD 
ELECTRONICS 

35 CARDIFF ROAD, WATFORD, HERTS 

Mail Order. Callers Saturday only. C.W.O. Please. 

P. & P. add 10p to order under £2. 

RESISTORS 
High Stability, low noise carbon film and tubular high power 

Prices 
1-9 10-99 
tp 0.8p 
tp 0.80 
2p 1 5p 
Op 

Power Tolerance Range Values 
Watts Available 

1 5% 2.2-2 2M El? 
1 5% 2•2-5•11,4 El? 
1 5% 2.2-10M Et? 
4 10% 1-10 OHM Et? 

Do not mix Ohmic Valves for quantity prices 

CAPACITORS: Electrolytic, Miniature axial lead. 
63V: uF: 1, I- 5, 2 2, 3.3, 4 . 7, 6.8, 10, 15, 22, 47 all at 4p each 
40V: 100uf Sp. 25V: 150uf Sp. 220uf 11p. 470uf 13p. 680u1 28p. 1000ut 2.5p 

100 - 
0.7p 
0.70 
1 30 

POLYESTER FILM CAPACITORS: 
(Mullard C296 Series) Axial lead Type 
400V d.c. uf: 0.001, 0.0015, 0 0022,0 0033,0 0047. 0 006823p each uf 0 01.0 015 
0-022 3p each. uf: 0 033. 0 047, 0 068, 01 4p each uf: 0.15 Sp. uf - 0 22 7p. ut 
0-33 10p, 0.47 13p. 
160V d.c. uf: 0.1. 0 15 4p. 0 22 Sry, 0 33 Sp, 0 47 7p, 0 68 10p, tuf 13p 
Nullard C280 Series. P.C. Mounting Type. 
400 d.c. ut: 0.01, 0.015, 0 • 0223p each, 0.033, 0.0474p each. 250 d.c u1006801 
0-15 4p, 0.22, 0.33 Sp, 0.47 7p, 0 68 10P. lut 11P. 

CERAMIC CAPACITORS: 50V D.C. Plaquette Body 25mm leads 
Range: 22pf to 10,000pf. Price each 2p 

POTENTIOMETERS. CARBON TRACK 
1K-2M, log or linear Single gang 12p 
5K-2M, log or linear Dual gang 370. 
5K-2M, log or lin Single gang 1N/switch 24p 
Knobs: Pointer Knob Sp. Aluminium 10P. 

&LIDER POTENTIOMETERS. CARBON 
TRACK. 
Single Gang, 10K-100K, log or linear 35p 
Dual Gang, 10K-1CCIK, log or linear 51p 
Knob for above 10p 

¡ PRESET POTS 

0•25W HORZ & VERT 
: 0.1W VERT 

Sp 
3p 

SWITCHES 

SLIDE SWIT D.P. IA 10p 
TOGGLE S.P.S.T. 18p, 

DPOT 22p 

SEMICONDUCTORS: TRANSISTORS 
AC125 120 AF117 12p 
AC126 12P BC107 Sp 
AC127 12p BC108 8p 
AC128 12p BC109 8p 
AD161 30p BC147 10p 
AD162 30P BC148 10p 
AF114 12p BC149 10p 
AF115 12p BD131 49p 
AF116 I2P BD132 49P 

BFI94 
8E195 
BENS/3 
BEY51 
BFY52 
0C26 
0C28 
0C35 
0C42 

OC.44 110 
15p 0C45 11p 
IS 0070 lip 
21p 0071 11p 
22p 0072 118) 
22p 2N2926R 110 
40p 2N29260 Sp 
44p 2N2926Y 9p 
44p 2N29211G o 
11p 2N3055 SOP 

LINEAR INTEGRATED CIRCUITS. OIL Packaging On y 
709C 30P, 741C 32P, 723C Up. OIL SOCKETS Spin 230 14 4.16In 16P. 

ZENER DIODES. BZY88 Series. 400mW, 5% Tolerance 
Range Available: 3 3V-30V. 12p each. 

DIODES AND RECTIFIERS 
0A85 7p 0A200 Sp 
0A90 Sp 0A200 Op 
OAS11 5p BYZIO 20p 

Math> Matrix 
VEROBOARD 0 1 015 
2}ina 39in 20p lip 
31In x 39In 24p 24p 
291n x Sin 24p 22p 
39Ino 51n 27p 27p 
17in x Zlin 75p 44)p 
Pkt of 50 Pins 20p 20p 

BYZ13 14p 
1N4001 Sp 
1N4004 7p 

Matrix 
PLAIN 0-15 
17in a 2f in 42p 
Ilion 39In 110p 
17in x Sin 82p 
Pin Insertion 

tool 52p 
Spot Face cutler 42P 

JACK PLUGS AND SOCKETS 
Standard Screened 12p 2.5mm screened 8p 
Stereo Screened 30p 3-5mm screened 10p 
Standard Socket 120 2 5mm socket 7p 
Stereo Socket 15p 3 5mm socket 7p 

PHONO PLUGS 
screened Sp 
Socket: Single Sp 
2 Way. 7p, 3 Way 10p 

1N4007 7p 
WO1 Bridge Rectifier 
IA-100V 300 

I DC POWER SUPPLY 
r 011. 3, 4.5, 0, 7 • 5 9. 12V 
Current 500mA 

1 Price: MAO 
P&P. 15p 

DIN PLUGS & SOCKETS 
2p1, 3pin, 4pin. Spin (1800. 
240°) Plugs 10p Sockets SP 

STEREO HEAD 
PHONES 
HOSEIDON 0110-0-2V, 

• Bohm price Including P&P 
El 00 

COMPACT 
CASSETTES 
C60. 45p. C90 55p C120 
75p 

WATFORD ELECTRONICS, 35 CARDIFF ROAD 
WATFORD, HERTS. ENGLAND 

Predse enwse /Op sbenos for our Comprehensive Catalogue 

NAME  
(BLOCK CAPITALS PLEASE) 

ADDRESS   
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ALL OUR PRICES INCLUDE V.A.T. 

ANOTHER RCS BARGAIN! 
4 Transistor Mono Amplifier. 

Powerful $ watt output. 15 ohm. AC mains operated with 
transformer. 3-Control,. volume, treble, bass and OnIOU 
switch with knobs. Ready made on printed circuit board. 
rued inputs and outputs. Famous make. 
Size Sin, wide x 4 in. deep x Sin. high. 
Suitable r r r speaker, U. PRICE £5.95 Po" up 

BSR LATEST SUPERSLIM 
STEREO AND MONO 

Plays ir. 1r or r records. 
Auto or Manual. A high 
guilt, unit backed by BEIR 
reliability with 12 months' 
roaring'''. AC 200/260v. 
She 13f x 11lb. 
Above motor board Olin. 
Below motor board 2110. £.25 post 26P. 
With STEREO and MONO ETAL -- 

SUITABLE PORTABLE CABINET 
Modern balsa, black resins covered, silver front 

&Tale. £4 60 post U P. 

E.M.I.WOOFER AND ec,75 • • TWEETER KIT £'"' 
Available separately Post 26p 
Woofer 14 25, Tweeter £100. 
Comprising • fine @sample ol a Woofer 
101 x Min, with a massive Ceramic 
Magnet, 44oz. Gauu 13.000 lines. 
Aluminium Cone contra to improve 
middle and top response. Also the LILL 
Tweet« Olin. square has a special light-
weight paper cone and magnet firm 
10,000 lines. Crossover condensar and 
full instructions supplied. 
Impedance Standard 8 Ohms 
Maximum Power  111 watts 
UiuI Response U to 18,000 ell 
Bus RIMODaaell 45 spi 
SUITABLE ENCLOSURE 20 u 13 u 9In. £ 90 POST 2513 
MODERN DESIGN TEAK WOOD FINISH 

SPECIAL OFFER 
SMITH'S CLOCKWORK 15 MU 
TIME SWITCH 
Single pole two-way. 
Maker's last list price £4 50. 
Brand new and muy guaranteed. 
Surface mounting with liens screws. 
Will replace existing wall switch to rive ru 
home, garage, automatic anti-burglar lights, etc. Variable 
knob. Turn on or oft at lull or intarmediate settings. 
TWO TYPES AVAILABLE 0 TO 60 MINUTES OR 0 
TO 6 HOURS. OUR PRICE LI 50, P. & P. 15p OR VI 
PAIR. (STATE TYPE A OR B WHEN ORDERING.) 

WEYRAD P50-TRANSISTOR COILS 
RUM Ferrite Aerial. 72p Spars Corso  Sp 
Oso P60/1AC  Up Driver Trans. LIDT4 68p 
I./. P60/2CC 470 kg/s. Up Printed Circuit, PCA1 68p 
3rd I.1. POO/30D   sip J.B. Tuning Gant 86, 
P61/1 or P51/8  Sip Weyrad Booklet  10p 
P50/3V   Stip OPT1   68p 
Mallard Ferrite Rod 8 x list. SOP. 6 x lin. SOP. 

VOLUME CONTROLS 
6 X. ohms to 2 lies. LOG or 
LIN. 1.111 lOp. D.P. 26p. 
STEREO Le Up. D.P. 75p. 
Edge 618.11.P. Transistor 250 

80 Olaa Coax Alp. yd. 
BRITISH ARRIALITE 
AF it AXIAL-AIR SPACED 
40 yd. 81-40: 60 yd. U. 
FRINGE LOW LOSS in 
Ideal SU & colour I up rt. 

8In & I0In ELAC 
HI-FI SPEAKERS 
Dual cone plasticised roll 
surround. Luse ceramic 
magnet. 50-16,000 cps 
Bass resonant* 56 cu. 
8 ohm coU. 
Sin. 10 watt. £3975 Post 
10in. 15 watt 
music power. 

E.M.1.134. x 8in. 
SPEAKER SALE! 
With twin tweeters £4.50 
and crossover, 10 watt. 
State 8 or 8 or 15 ohm. 
(As Illustrated) Post U P 

With dared tweeter cone and ceramic 
magnet. 10 watts. 
Bass res. 45-60 cps. 
Flux 10,000 natl. 2.75 
Stab 3 or 8 or 16 ohm. Pod Sfip 

TEAK CABINET £5.50 16 x 10 x Sin. 

BRITISH MADE STEREO 
MULTIPLEX DECODER 
Brand New. 7 transistors plus integrated 
circuit. Mbre glass printed circuit board. 
Size 2/ x 6/ x lin. Pre-aligned. Com-
plets with stereo beacon indicator. 12V 
d.c. operation. 400mV output tor 1004V 
input. Full instructions tor any FM Tuner. 
Some technical erperiencie £6.QC Post 
essential. • ••• lOp 

BLANK ALUMINIUM CHASSIS 18 s.w.g. On. sides. 6 r Sin 
43P:2 x lin. 60p; 11 x 71n. 70p; 13 x gin. 90p; 14 x lits. 
UP: 15 x 14.1n. eep: 11 r Sin. 50p; 18 x 10in. Si. 
aLtrimrlux Paula 18 s.w.g. 8 x en. Sp; 8 x Sin. Ilip; 
14 x Ma. 16p; 10 x 71n. 19p; 12 x 6In.209; 12 x Sin. 28p; 
16 x Sin, 289; 14 x liln.34p; 12 x 12in. 40p; 16 x 10in.60, 

RADIO COMPONENT SPECIALISTS 337 WHITEHORSE ROAD, CROYDON 
Open 9- 6 Wed. 9- 1 Sat. 9-5 (Closed for lunch 1.15-2.30) 

Minimum post 15p. Radio Books & Components Lists 10p. Illustrated Colour Brochure But« 50, 68, 159 Rail Selhurst. Tel, 01-664-1665. 

R.C.S. STABILISED POWER PACK KITS 
All parts and instructions with Zener Diode, Printed Circuit, 
Bridge Boutin«, and Double Wound Mains Transformer 
input 200/240v. AC. Output voltages available 6 or 9 or 
12 or 15 or 18 or 20v. DC at 100mA or leu. 
PLEASE STATE VOLTAGE REQUIRED. £2 •20 POST 
Details S.A.E. Use 3b x 15 x lila. 15p 

GENERAL PURPOSE TRANSISTOR 
PRE-AMPLIFIER BRITISH MADE 

Ideal for Mike, Tape, PX., Guitar. Can be used with 
Battery 9-11› or H.T. line SOO-300v D.C. operation. 
Slza 11"r 11" x I". Response 26 c.p.s. to 25 Res 26db gain. 
For use with solos or transistor equipment. 00 Post 
Full instructions supplied. Details S.A.E. •••• 1-" 10p 

NEW ELECTROLYTIC CONDENSERS 
2/150V.. 14p 
4/860V .. 14p 
8/460V.. 14p 
15/460V 16p 
821450V 20p 
25/26V.. 10p 
50/50V.. 10p 
100/UV 109 

P.50/25V . 14p 
600/26V . 
1000/26V UP 
1000/60V 47p 
8+8/460V 18p 
8+16/450V 20p 
16+18/460V Up 
82+52/050V 2.5p 

60+60/350V Sbp 
MI ,- 100/850V .. 5.8P 
52+52/250V .. 18p 
32+82/450V .. 83p 
860+60/325V Up 
82 + 32 + 52/360V 43p 
100+00+00/350V 48p 

LOW VOLTAGE ELECTROLYTICS 
I, 2, 4, 5, 8, 16, 26, 30, 50. 100, 200m1f. I5V. 10y. 
1100m11. 12V. 15p; UV. 20y; 60V. 30P. 
1000mF. 12V. 17p; 25V. Up; 60V. 47p; 100V. 709. 
2000m11. 6V. Up: 25V. Up; 60V. 67P. 
2500mF. 60V. Up; 8000mF. 26V. 47p: 50V. Up. 
5000n1F. 6V• UP; 12V. 429; 25V. 759; 85V. 85p; 50V. 96p. 

CERAMIC 1pF to 0 elm?, Op. Silver Mica S to 5000pF, 411 
PAPER 350V-0 - h 4p, 05 lap; 1m11 15p; 2m1r 17.0V 159. 
500V.0-001 to 005 4p; 01 Op; 025 8p: 047 2.5p. 
SILVER MICA. Close tolerance It'. 5 54000 Sp; 500-2.200 
OF 109; 2,700-5,600yr 20y; 6,800pF-0 Olm 11 809; each. 
TWIN GANG. "0-0" 20/11pF+176pF. Up; 500pF standard, 
459; U5 + 3U with 25+ 25pF Slow-motion drive 50P. 
SHORT WAVE. SINGLE. lOpY 30p; Uplf 65p; 5091 UP. 
NEON PANEL INDICATORS. 250V AC/DC Amber 209. 
RESISTORS. lw.,êw..lw..lp:2w..5p10ohnnsto10oseg. 
HIGH STABILITY. O w. 2% 10 ohms to 6 meg., 10y. 
Ditto 5% Preferred values 10 ohms to 10 mac., 49. 
WIRE-WOUND RESISTORS. 5 watt, 10 watt, 16 watt 
10 ohms to 100E 10p each; 21 watt, 1 obm to 8 2 ohms 109. 
TAPE OSCILLATOR COIL. Valve Type UP. 

GARRARD DECCA DISCO DECK 
£18.50 Post 

26p 
Single Play Stereo Mono 
Derain transcription 
head and arm. Pour 
buds. 101in. turn-
table. Anti-rumble 
filter. Btu compen-
sation. Laboratory 
motor. 

METAL PLINTH Si PLASTIC COVER 
cut out tor most Garrard or 
BALL Most will play with £4.95 
cover in position 125 x 144. x 751n 
Covered In black leatherette 

Post 35p 
ALSO AVAILABLE IN SOLID NATURAL MAHOGANY 

WAX POLISHED FINISH-AT SAME PRICE  

MAINS TRANSFORMERS ALL POST 25p each 
Eagle ITI2 12-045 •  90p 
260-046080 niA. 6 SLIPS a.» v. 1 a:or 5 v. 2 a  £2 50 
350-0-86080 mA.8 v.3.5 a.6 3 v.1 a.or 5 v.2 a  £3 00 
300-0400 y. 120 mA., 6 v., 4 a. C.1.; 63 y. 2 a  13 25 
IIIIIIATIIRE to° •. 20 mA.. 6.3 v. I a. 21 x 21 x 2in. 759 
MIDGET 220 v. 45 mA.. 83 v. 2 a. 21 x SI x 21n. 90p 
HEATER TRANS. 6.3 v. 3 •  60p 
GENERAL PURPOSE LOW VOLTAGE, Tapped Outputs 
at 2 amp. 3, 4, 5, 6, 8. 9, 10, 12, 15.18, 24 and 30 v. *2-25 
1 amp. 6. 11. 10, 18, 16, 18, 20, 24, 30, 36, 40, 48, 60, 12 26 
2 amp. 6, 8.10, 15, 16.18, 20, 24, 30, 88. 40. 48. U. 18 SO 
6 amp. 6, 8, 10, 12, 111, 18. 20. 24, 50, 86, 40, 48, 80. *8-76 
3 amp. 6, 8 and 18 y. 11.00; Ditto 5 amp. 81-20. 
3 amp. 8, 6, 8, 10, 18 and 5-0-6 v.11 80; Ditto 6 amp. Ill 50 
AUTO TRANSFORMERS 116v. to 230v. or 230•. to 115v. 
150w. 12 25; 1100w. 86 25; 760w. 110; 1000w. 115. 
CHARGER TRANSFORMERS. Input 200/260 y. for 
or 18 v., If amp. 11.50; 2 amp. *1-00; 4 amp. 12.50. 
FULL WAVE BRIDGE CHARGER RECTIFIERS: 
6 or 12 v. outputs. 11 amp. 40p; 2 amp. 65p; 4 amp. Up• 
BATTERY CHARGERS. 11A. 113; SA 13; 4A £4. 5A. £4.60 
LUCAS »8600 Full wave Bridge 70V 5 amp 95p.  

FACTORY ACT! MAINS ISOLATING TRANSFORMER 
Primary 0-110-240 y. Secondary 0-240 y. 3 amps. 720 
walla. Insulated termlnalz. Varnish impregnated. Fully 
enclosed in eat! case with firing tut. Famous make. 
Value 119. OUR SPECIAL PRICE £ 10 Carriage 

Can be used as 800 watt Auto Transformer 240-?ÓV. 

ALL MODELS "BAKER SPEAKERS" IN STOCK 
/11-71 Enclosure Manual containing 20 plans, design,, 
crossover data and cubic tables. 42y, PodetCi 

BAKER 12Én. MAJOR flO 
P. & p. Up 

30-14,500 cps., 12in. double 
, cone, wooler and tweetar cone 

together with • BAKER 
ceramic magnet assembly 
having a fini density 01 
14.000 gauss and a total flux 
of 145,000 Morsels. Bass 
resonance 40 c.p.s. Rated 20 
watts. NOTE: 3 or 8 or 
15 ohms must be stated. 

Module kit, 30-17,000 c.p.s. 
with tweeter crossover. NFU 
and instructions, £ 12,50 
P. & P. 25P. 

BAKER "BIG-SOUND" SPEAKERS P. & P. 23p 

'Group 25"Group 35"Group SO' 
la inch tit An 

watt ""`" "" 
12 inch to.on 
36 watt .".' '''' 

15"inch £25 
60 watt )... 

3 or 8 or 15 ohm 3 or 8 or 16 ohm 8 or 16 ohm 

TEAK VENEERED HI-FI SPEAKER CABINETS 
for 12b. or 10in, dia. beaker 20 x 13 x Sin.» 80 Poet 26, 
For 10 x Sin. or Sin. speaker 16 x 10 x Sin, 16•50 Poet 25P 
For 8 x 5111. speaker 16 x 8 r llin. £4 40 Post SOP 
for Sin, and tweeter 12 x 8 n 6 14 Post 25p 
LOUDSPEAKER CABINET WADDING 181n. wide, 15p U. 

GmDmANs 6.11n. HI- F1 WOOFER £4 
8 ohm, 10 watt. Large ceramic magnet. 
Special Cambric cone surround. Pregnancy 
response 30-12,000 cpo. Ideal P.A. Columns, 
HI-F1 Enclosures Systems, etc. 
Suitable Cabinet 12 x 8 x 6, £4 00. 
Suitable Tweeter, 12 00. 

ELAC CONE TWEETER 
The moving coil diaphragm sees • good 
radiation pattern to the higher trequencies 
and a smooth extension of total response 
from 1,000 cps to 18,000 cps. Size 31 x 
31 x Sin. bey. Rating 10 watts. 3 ohm 
or 15 ohm models, £ 1.90 p c, lop 
Crossover, 96P• 

SPEAKER COVERING MATERIALS, Samples Large S.A.E. 
Horn Tweeters 2-16ko/o, 10W 8 ohm or 16 ohm 51-55. 
De Luxe Horn Tweeters 2-18 Hob, 15W, 15 ohm 13. 
TWO-WAY 3000cu CROSSOVERS 8 or 8 or 15 ohm 96y. 
LOUDSPEAKERS P.M. 8 OHMS. 7 x 4in. Si 25; Olin. *1-00; 
8 x 51n. *1-80; 10in, 12 00; Sin. 11 75; 10 x 610. 81 90; 10in. 
U 00, SPECIAL OFFER: 80 ohm, 211n.; 211n.. 36 ohm. Sin., 
Sin., 25 ohm. Shin. dia.; Sin. dia.' Sin, dia. l EACH 
16 ohm, dia.; x 41n.; 7 x 4in.; 8 x 5in. "" • TYPE 
8 ohm, Slin.; 211n.; Sib.; foln. dia. (6 x 41n. 8 ohm £1 50) 
RICHARD ALLAN TWIN CO» LOUDSPEAKERS. 
81n. diameter 4 watt; 101n. 5 watt; llitin. S watt 3 or 8 
or 16 ohm models lb 20 each. Post 15p. 
VALVE OUTPUT TRANS. Up; MIKE TEA'S. 50:1 Up, 
6 WATT MULTI-RATIO. 8, 8 and 15 ohms, 809. 

MAJOR 100 WATT 
ALL PURPOSE 
TRANSISTOR 
AMPLIFIER 
4 input, speech and 
music. 4 way mixing. 
Response 10-80,000 cu. Matches 
loudspeakers 8116 ohm. A.C. 200/ 
250V. Separate Treble and Baas 
controls. Guaranteed. Details S.A.E. £49 Post. 

Free 

BARGAIN AM TUNER. Medium Wave. £4,95 
Transistor Sumba. Ferrita aerial. 9 volt.  

BARGAIN 4 CHANNEL TRANSISTOR MONO MIXER. 
Add musical highlights and sound effects to recordings. 
Will mix Microphone, records, tape and tuner £1,95 
with separate controls into single output. 9 volt. 

STEREO VERSION OF ABOVE US& 

BARGAIN PM TUNER 88-108 Me/s Six Transistor. 9 volt 
Printed Circuit. Calibrated slide dial tuning. £ 14,85 
Walnut Cabinet. SI» 7 x S x 4 in. 

BARGAIN FM TUNER u above leu cabinet. £9.85 
BARGAIN 8 WATT AMPLIFIER. 4 Transistor drA, cn 
Push-Pull Rudy built, with volume control. 

COAXIAL PLUG 10p. PANEL SOCKETS 10p. LINE 1Sp• 
OUTLET BOXES. SURFACE OR FLUSH, 229. 
BALANCED TWIN RIBBON FEEDER $00 ohms Sp yard 
IA» SOCKET Std. open-circuit 14p, closed-circuit 2811. 
Chrome Lead Socket 45y. Phono Plugs 5p. Phono Socket 61. 
JACK PLUGS Std. Chrome 15p; 8 limm Chrome 129. DIN 
SOCKETS Chassis 8-pin 10p; 6-pin 10p. DIN SOCKETS Lead 
3-pin 18p; 5-pin 26p. DIN PLUGS 8-pin 18p; 5-pin Up. 
VALVE HOLDERS. Op: CERAMIC Sp; CANS OP.  

1RPM MOTOR 240v. AX. mains, Ideal 
tor displays/dboos 9c,..l." poet 

26p. 
E.M.I. GRAM MOTORS 
120•. or 240v. A.C. 2,400 rpm. 2-pole 
70mA, Spindle I x ?) in• gin £ 1 •00 
Si x 21 x 211n. Post 26P. 
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TOP QUALITY - LOW COST 

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 an overall average of 30 dB, with improved image 
rejection and noise ratio. 
Supplied complete with co-ax plug (less standard 9 volt PP6 Battery), 12 
months Guarantee. £10.12 V.A.T./Carr. paid. 

NEW! HI-FI STEREO EQUIPMENT 
NOW AVAILABLE FROM CODAR-A COM-

PLETE RANGE OF QUALITY EQUIPMENT 

SELECTED BY US FOR TOP RESULTS AND 

MONEY VALUE-PLUS OUR BIG CASH 

DISCOUNTS! 

SEND FOR FREE ILLUSTRATED BROCHURE NOW. 

ON THE DESIGN STAFF— 
G3SZII G31 RE 

RADIO - STEREO EQUIPMENT 

_ • 
w 

t  

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 CW/SSB 
signals. Separate output for Tape recorder. 
Ready to plug in to 200/240 volts A.C. it only needs your aerial and a 
2/3 ohm loudspeaker to bring the world to your finger tips. 12 months 
full guarantee. Complete ready built. E31-00 V.A.T./Carr. paid. 

SEND FOR YOURS TODAY! 
FREE LEAFLETS ON REQUEST. 

NOTE: These CODAR Receivers meet the B.R E.M.A. specification 
for Communication Receivers. Some portable receivers being advertised 
as Communication Receivers do not meet these requirements. 

icD DAR 0, TELECOMMUNICATIONS AND ELECTRONIC 
%leiRAZAJINSTUsPPLIERS TO N.M. AND OVERSEAS 

VALCON WORKS • BURRELL BUILDINGS • CHURCHILL INDUSTRIAL ESTATE • LANCING • SUSSEX 
Tel. 090-63-61901 BNI5 - 8TZ 

New 
VAT 
EDITION 

M1010°713401)ICS 73 

tc Catalogue1973 
The new 1973 VAT edition of Lasky's famous Audio-Tronics catalogue 
will be available in early April—FREE on request. The 48 tabloid size 
pages—many in full colour—have been reprinted with VAT price changes 
for your convenience, together with many new items. Over half the 
pages are devoted exclusively to every aspect of Hi-Fi (including Lasky's 
budget Stereo Systems and Package Deals), Tape Recording and Audio 
Accessories. Send for your copy now and see for yourself that VAT can 
mean a saving on many of the 1000s of items we offer. 

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

NAME  

ADDRESS  

PW12 

LASKY'S RADIO LIMITED, 3-15 CAVELL STREET, LONDON E.1. 

  AMAZING MINI•DRILL 
" lndispensible for preci-

o sion drilling, grinding, 
polishing, etching, goug-

PFOR RECISIcr . ing, shaping. Precision 
PRECISION for the enthusiast. 
morjEL Shockproof. Completely 

WORK portable power from 4+ 
volt external battery. So 
much more scope with 
MINI-DRILL. Super Kit 
(extra power, interchange-
able chuck) £5.44 p.p. 13p. 
De Luxe Professional Kit 
with 17 tools £8.41 p.p. 
23p. Money ref. g'tee. 

ONLY 

£2.20 
ro Plop 

MERLIN SUPPLY CO. 
Dept. PW 673 Nailsea, Bristol BS19 2LP 

LEARN RADIO 
& ELECTRONICS AT HOME 
No knowledge needed— Extras.Tools,transistors, 
build as you learn with meter etc. All supplied. 

the exciting new You could build a 
'Technatron' kit. No radio in weeks. 

SEND FOR FREE 76 PAGE GUIDE TO RADIO/TV, 
ELECTRONICS, C & G, TELECOMMS ETC. 

Dept. BPW 16 Aldermaston Court, Reading RG7 4PF 

Name  

Address 

 Age CV IT3P71-6-1 

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY mat 
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THIS IS THE FIRST PAGE 
OF THE GREAT BI-PAK SECTION 

BRAND NEW FULLY GUARANTEED DEVICES 
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Typo Prier y 
AC107 28 
ACI13 88 
AC116 251, 
AC117K 22 
AC122 13 
AC125 184 
ACI26 184 
AC127 111 
AC128 
Amu 141 
AC134 112 
40187 
A0141 151 
AC141K 181 
AC142 154 
AC142K 181 
A0151 161 
AC164 22 
AC166 22 
AC156 22 
AC167 261 
AC168 22 
AC168 22 
AC167 22 
AC168 26¡ 
AC169 161 
AC176 22 
AC177 261 
AC178 31 
AC179 31 
AC180 181 
AC180K 22 
AC181 181 
40181K 22 
ACI87 24 
AC187K 22 
AC188 PA 
AC188K 22 
ACV17 271 
ACY18 22 
ACY19 22 
ACY20 22 
ACY21 22 
ACY22 171 
ACY27 194 
ACY28 21 
ACY29 881 
ACS 30 31 
ACY31 31 
ACY34 23 
ACY35 23 
ACY36 31 
ACY40 184 
ACY41 191 
ACY44 381 
ADM) 42 
40140 53 
AD142 58 
40143 42 
ADI49 55 

Tyyr Price p Typo Pricey Type Fria y 
AD161 364 BC145 491 131/133 714 
AD162 341 20147 11 BD135 44 
AD161 & BC148 11 BD136 44 
AD162 (MP) 30149 13 21:1137 491 

601 BC150 20 BD138 56 
ADT140 55 30192 22 21)139 601 
AF114 261 30162 181 BD140 66 
AF116 261, BCI53 $1 2E1165 88 
AF116 241, 30154 33 BD176 64 
AF117 241 BCI67 20 BD176 48 
AF118 381 BC168 18 BD177 711 
AF124 33 BC159 18 313178 711 
AFI26 271 30160 491 BD179 
AF126 81 BC161 65 BD180 77 
AF127 31 BC167 13 31)186 714 
AF139 33 80168 18 BD186 714 
AP178 33 BC169 1$ 3D187 77 
1.8279 55 BC170 13 21/188 77 
AF180 65 BC171 154 BD189 821 
AF181 491 BC172 154 BD190 821 
AFI86 491 30173 154 BD195 934 
AF239 401 BC174 154 BD196 931 
AL102 711 130175 84 BD197 99 
AL103 71/ BC177 23 BD198 99 
ABY96 271 BC178 21 BD199 1.041 
ABY27 33 BC179 21 2114200 1.041 
48428 274 BC180 244 BD205 88 
ABY29 271 100181 2114 BlY206 88 
ABY60 274 20182 11 BD207 1.044 
ABY41 274 BC182L 11 2111208 1041 
ABY62 271 BC183 11 13DY20 1.10 
48864 271 BC18.3L 11 BF115 241 
ABY55 271 BC184 18 BF117 491 
ABY66 271 BC184L 18 BP118 77 
1.8837 871 BC186 81 BF119 77 
48Y68 271 BC187 31 BF121 491 
48191 44 BC207 12 3F123 64 
BC107 10 30208 12 BF126 49/ 
BC108 10 BC209 13 BF127 66 
30109 11 BC212L 12 BF152 601 
30113 11 BC213L 12 BP153 494 
BC114 181 BC214L 161 BF164 494 
BC116 161 BC225 271 BF155 77 
20116 161 BC226 881 BF156 68 
20117 161 BCY30 261, BFI57 604 
20118 11 BC1/31 281 BF168 60/ 
BC119 33 BCY39 as BF159 es 
20120 88 BCY33 24 BF160 44 
BC125 13 BCY34 27/ 28262 44 
BC126 20 BCY70 161 BP16.3 44 
BCI32 13 BCY71 20 BP164 44 
BC134 20 BCY72 154 BPI,» 44 
BC133 13 BCZIO 22 BFI67 24 
BC136 161 BCZ11 271 BF173 24 
20137 181 BCX 12 271 BF176 384 
BC139 44 BD121 68 BF177 381 
BC140 83 IID123 711 3F178 U 
BCI41 8$ BD124 86 BF179 
Bc142 33 1111131 55 BFI30 23 
BCI43 33 ill,132 88 liFisi 33 

Type Prior p 
spun 44 
BP183 44 
3F184 274 
BF186 33 
13F188 44 
3F194 1$ 
31,195 18 
BF196 154 
BF197 154 
BF200 491 
BF222 1041 
BF267 491 
3F258 68 
88229 9114 
BF282 601 
IIF263 801 
BF270 381 
BF271 88 
BF272 88 
BF273 381 
BF274 884 
11111V10 68 
BYX29 30 
BFX84 24 
BFX85 33 
BFX88 24 
BFX87 261 
BFX88 24 
BFY50 22 
BFY61 22 
BFY62 22 
BFY53 181 
BPX25 934 
118X19 161 
138E20 161 
B8Y25 161 
B8Y28 161 
B8Y27 161 
BBY28 164 
38Y29 161 
BBY38 20 
B8129 20 
58Y40 31 
B8Y41 31 
BBY95 14 
BBY964 14 
Bul05 2.20 
C111E 66 
GOO 83 
0207 274 
0224 22 
0425 66 
0426 381 
0428 22 
0241 23 
C442 83 
0444 384 
0450 24 
MATIO0 21 
MATIOI 22 

Type Pricey Type Price y 
21 20308 284 

MAT121 22 20209 824 
MPF102 48 20339 22 
MPF104 401 203394 174 
MPF105 48/ 20344 20 
0019 234 20345 174 
0020 691 2(1371 174 
0022 42 203713 18 
0023 48 20373 184 
0024 614 90374 184 
00213 411 20377 U 
0026 271 20378 174 
0028 55 20381 174 
0029 55 20382 174 
0(215 44 20401 
0038 65 20414 
0011 82 20417 274 
0012 244 22399 44j 
0044 161 223124 901 
0046 14 22404 22 
0070 11 224044 31 
0071 11 22824 46 
0072 161 22627 64 
0074 151 25598 44 
0075 184 25599 494 
0076 181 25696 14 
0077 271 22697 141 
0081 181 22698 284 
008111 164 25699 3114 
0082 161 22706 9 
00321) 181 28706A 10 
0033 22 22708 18 
0084 22 22711 33 
00139 2.2 25717 444 
00140 22 22718 244 
00169 274 287184 55 
00170 274 22726 31 
00171 271 22727 31 
00200 271 251743 28 
00201 81 28744 22 
00204 31 28914 164 
00203 274 28918 83 
00204 274 
00205 884 
0(1309 44 
00111 471 
ORP12 471 
ORP60 44 
ORP61 44 
P3464 22 
P397 48 
8T140 14 
8T141 184 
77843 83 
UT46 SO 
20301 21 
20302 21 
20303 21 
20304 284 
20308 44 

ss 
U 

2N929 23 
28930 23 
221131 
221132 
2141302 154 
221303 164 
281304 181 
221305 181 
251306 23 
921307 23 
221308 261 
221309 261 
251613 22 
281711 22 
281889 85 
221890 494 
221893 401 
.2N2147 79 

22 
24 

Tribe Fri.» P Type Primp Typo Pea; p 
2512148 82/ 2513053 181 
2142160 66 283054 601 2114060 
2519192 381 2143055 55 284081 
2512193 381 223391 154 224062 
282194 884 2833914 174 2/44284 184 
2112217 24 283392 154 2114285 184 
2572218 22 283393 151 2114286 181 
2512219 22 283394 154 21.4287 181 
2112220 24 283393 184 2174288 184 
222221 22 223409 83 224289 181, 

2113403 23 2114290 184 
2513404 3/. 224291 181 

2112369 161 253405 44 2114992 181 
2223694 151 2113414 161 254293 181 
2512411 261 283415 161 225179 13 
282412 264 223416 81 2515457 86 
282646 614 2513417 31 2515438 85 
222711 23 2513625 821 2515439 44 
2512712 23 2513648 10 28301 54 
252714 23 223702 11 283024 46 
2512904 181 2143703 11 28302 48 
21729044 23 2143704 12 28303 601 
2572905 24 283700 11 28304 77 
2229054 23 2513706 10 283013 921 
252906 161 223707 18 28306 924 
222905A 20 2143708 74 28307 924 
252907 22 253709 10 28321 614 
2229074 24 253710 10 28322 46 
282923 154 288711 10 283224 46 
252924 154 2513819 31 28323 614 
222925 151 223820 66 28324 77 
282996(0) 14 21.3821 381 28325 77 
282926(Y) 12 223823 31 28326 77 
222926(0) II 2513903 81 28327 77 
222928(R) 11 2113904 88 28701 46 
21.2926(B) 11 2513905 81 40381 44 
2113010 77 2113906 30 40382 491 
223011 151 284058 18 

DIODES AID RECTIFIERS 

gg 22 184 

44119 
44120 
44129 
AAY30 
AAZ13 
BA100 
BA118 
BA126 
24148 
BA154 
BA155 
BA156 
BY100 
BY101 
BY105 
BY114 
BY126 
BY127 
111,128 
141130 

9 BY133 23 0470 
9 B1164 66 0479 
9 BYX38/30 44 0481 

10 BYZIO 381 0485 
11 BYZ11 33 0490 
11 BYZ12 33 0491 
23 BYZ13 274 0495 
24 BYZI6 44 04200 
151 BYZI7 381 04202 
13 BYZI8 881 81)10 
164 BYZ19 81 81)19 
144 0083 11134 
164 (0491 Eq.) 54 12344 
18 00651 11.914 
184 (0470-0479 12916 
1$ Eq.) 81 124143 
154 046 384 18021 
164 0458L U 18951 
168 0410 884 
171 0.47 71 

18 
13 
13 

71 
74 
74 

10 
8i 
61 
71 
61 
74 
54 
51 
71 
71 
61 
64 
et 

11 
81 

NEW COMPONENT PAK BARGAINS 
Pack 
No. 

C 1 
C 2 

C 3 
C 4 
C 
C 6 
C 7 

C 8 
CO 
CIO 
C11 
C12 
C13 
Cl. 
C15 
016 
C17 
C18 
C19 
C20 

Please add lOy poet and packing on all component packs, plus a further 10p 
on pack Noe. CI, 02, CI9 k 020. 

Qty. Dew:lee' 
230 Rabb,. mined valuen approx. count by weight 

200 Capacitors mixed value. approx. count by weight 
40 Precision Redetors • 1%..01% mixed value. 
76 4th W Resistors mixed preferred values 

5 Pieces assorted Ferrite Rod. . 

2 Tv0114 Gangs. MW/LW VHF . 
1 Pack Wire 50 metre. assorted colours 

10 Reed Switches 
3 Micro Switch« 
15 Assorted Pots & Pre-Bets . . 
5 Jack Socket. 3 x 3 5m 2 x Standard Switch Types . 

40 Paper Condeneers preferred type. mixed values .. 
20 Electrolytic. Trait. type. . 
1 Pack assorted Hardware-Nuts/Bolts. Grommet. etc... 

4 Maine Toggle Switches. 2 Amp DIP 
20 Assorted Tag Stripe & Panel. . 
10 Aseorted Control Knobs 
4 Rotary Wave Change Switch« .. 

3 Relay. 6-24V Operating.. 
4 Sheet. Copper Laminate approx. 10 x 

Price 

0.65 
0.55 
0.55 
0.55 
0.65 
0,65 
0.55 
0.55 
0.55 
0-65 
0.55 
0.65 
0.55 
0-55 
0.65 
0.55 
0.55 
0.55 
0.55 
0 65 

Component Lists for 
mail order available on 

request 

JUMBO COMPONEIT PARS 

MIXED ELECTRONICCOM POSEN TS 

Resistors, capacitors, pots. electrolytic, 
and coils plus many other useful Berns. 
Approximately 3lbs in weight. Price Incl. 
P. 8 P. 111 56 only. 

Exceptionally good ralue 

BRAND NEW 

POST OFFICE 

TYPE TELE-

PHONE DIALS 

ONLY 83p each 

THE NEW S.G.S. EA 1000 AUDIO 

AMP MODULE *Guarantee 

3 Watts 
R.M.S. 

ONLY 

£2.89 each 
Module Tested and Guaranteed. 
Qty. 1-9 411.89; 10-23 12.50 Price each. larger 
quantitle, quoted on reque.t. Full hook-up diagram. 
nod complete technical data supplied free with each 
module or available eeparately at 10p each. 

SYSTEM 12 STEREO 
Each Kit contains two Amplifier Mod-
ules, 3 watts RMS, two loudspeakers, 
15 ohms, the pre-amplifier, trans-
former, power supply module, 
front panel and other acces-
sories, as well as an illus-
trated stage- by-stage instruc-
tion booklet designed for the N LY 

Further details avab.ble on £1 8 beginner. 

request. 

sum 

.64 FREE P. & P. 

NOW-TURNOVER FOR MORE FANTASTIC OFFERS 
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The largest selection 
NEW LOW PRICED TESTED S.C.R.'s 
PIV IA 9A 5A 5A 7A 10A 16A 30A 

TOO TO66 TO66 T 064 TO48 TO48 TO48T048 
600.26 0.28 0.39 0.99 0.52 0.85 0.59 1.27 
100 0.28 0-37 0.52 0.52 0.55 0.64 0.70 1-54 
2000.39 0.41 0.54 0.54 083 0.67 0.89 1.76 
400 0.48 0.62 0•62 0.62 0.74 0.83 1.03 1.93 
600 0.89 0.63 0.75 0-75 0.85 1.07 1.38 - 
800 0.70 0.77 0.88 0.88 0-99 1.32 1-65 4.40 

SIL RECTS. TESTED 
PIV 300mA 750mA IA 1.5A 3A 10A 30A 
500 04 0- 06 0.06 0-08 0.16 0.23 0.66 
1000-04 0.07 0.06 0.16 0.18 0.28 0.83 
200 0.06 0.10 0.07 0-18 0.22 0.27 1.10 
400 0-07 0-15 0.08 0.22 0.90 0.41 1.38 
6000.08 0.18 0.11 0.26 0.38 0.50 2.06 
800 0.11 0.19 0.12 0.28 0.41 0.61 2.20 
1000 0.12 0.28 0.16 0.33 0.51 0.70 2.75 
1201 - 0-37 - 0-49 0-03 0.83 - 

MACS 

VBOM 2A 8A 10A 

TO-5 TO-66 TO-48 

1p Iv 19 

100 83 55 829 

200 55 68 09 

400 77 829 1.21 

DIACS 
FOR USE Will! 
TRIA013 
BRIO° ( 1337) 4019 r..h 

FREE 
One 506 Pak of your 
own choke tree with 
orders valued 84 or over. 

BRAND NEW TEXAS 

GERIL TRANSISTORS 

Coded and Guaranteed 

Pak No. EQVT 

TI 203713 0071 
T2 D1974 0075 
13 D1216 008113 
T4 20381T 0081 
Tb 20382T 0082 
T6 2034411 0044 
Ti 2034011 0045 
T8 20378 0078 
T9 20399A 2241302 
TIO 20417 AF117 

All 66p each PI* 

D1899 EPN SILICON 
DUAL TRANSISTOR 
(Similar to 2E2060) 

1 25 100+ 
0-279 0-269 0.23 

ID 120 NIXIE DRIVER 
TRANSISTOR. 
Suitable replacement for 
BSX 21, C 407, 221 1893 
120veb. 

1 26 100+ 
0.189 0.181 0-154 

SU. trans. suitable for 
P.E. Organ. Metal TO- 18 
Eqvt. ZTX 300 Up each. 
Any Qty 

OP 100 TOO METAL 
CASE GEBJ1U11111112 
Vebo - 80V. Vero - 50V. 
IU. - 10 amps Plot 
30W. hfe - 30-170. 
Replaces the majority of 
Germanium power tran-
si.tors ln the OC. AD 
and NET range. 

1 25 100+ 
0-474 044 0.894 

GP 300 TOS METAL 
CASE SILICON 
Vebo - 100V. Vceo 60V 
1.0.-15 amps. Plot - 
118W. hie 100fT. - 
191Ht. Suitable replace-
ment for 221 3055. 
BOY 11 or BOY 20. 

1 25 100+ 
0.65 0.53 0-509 

FULL RANGE OF 
=NEE DIODES 
VOLTAGE RANGE 
243V. 400mV (00.7 
Cue) 169 ea. IjW (Top 
Hat) 20901. lOW (80.10 
Stud) 33p ea. 

10 amp POTTED 
BRIDGE RECTIFIER 
on heat sink. 

100PIV. 99p each 

2 Amp. BRIDGE RECTS. 

50 y RMS Up each 
100 e RMS 40i9 
400 y RMS 504 
Sire 16 mm o 16 nirn. 

UT 46 UNIJUNCTION 
TRANSISTORS 
Direct replacement for 
T1S 431.am' BEN 3000 
aleo electrically equiva-
lent to 2E2646 

1 25 100+ 
0.30 0-274 0-22 

CADMIUM CELLS 
ORPI2 479p 

ORP60, ORP81 44p each 

GENERAL PURPOSE 
NPN SILICON SWITCH-
ING TRANS. TO-18 
SIM. TO 22706/8. BST-
27/28/96A. All unable 
devices no open or short 
circuits. ALSO AVAIL-
ABLE in PEP Sim. to 
2E2908, BCY70. When 
ordering please state 
preference NPN or PNP. 

gp 
20 For 066 
50 For 1-10 
100 For 192 
500 For 826 
1000 For 14 80 

SM. G.P. DIODES II) 
300mW 30 . 0 65 
40PIV(Min.) 100..1.66 
Sub•MM. 800. 650 
Full Tested 1.000 990 
Ideal for Organ Builder.. 

E 2400 TOO NPN 
SILICON HIGH 
VOLTAGE 
Vebo - 250V. Vcco 
100V. I.C..- 6 amps 
Ptot - SOW. hfe - typ.20 
Il -5X11.. 

1 21 100-1 
0.66 0-499 0-44 

203055 
115 WATT SIL 
POWER NPN 
559 EACH 

KING OF THE PAKS Unequalled Value and Quality 

SUPER PUS NEW BI-PAK UNTESTED SEMICONDUCTORS 
Money back refund If not saUstied 

Pak No. Description Prim 

89 
II 1 120 Glue Sub-MM. General Purpose Germanium Diodes .. 046 

U 2 60 Mixeci Germanium Translators AF/RF   0-66 

13 3 75 Germanium Gold Bonded Sub-Itin.11ke 0A6, 0A47   0-55 

U 4 40 Germanium Transistors like 0081. AC128  0-56 

U 5 60 200mA Sub-Min. Silicon Diodes  0.65 

U 6 30 SU. Planar Trans. NPN like BSY95A. 2E706  0-55 

U 7 16 SU. Rectifiers TOP-HAT 750mA VLTO. RANGE up to 10000-66 

U 8 60 Sil. Planar Diode. DO-7 Glum 280mA like 0A200/202   0-65 

U 9 20 Mixed Voltages. 1 Watt Zoner Diodes   0-66 
0-15 U10 20 BAY60 charge storage Diodes DO-7 Olas. 

Ull 26 PEP Sil. Planar Trau. TO-5 like 2E1102, 2212904 . 0-65 

1112 12 Silicon Rectifiers Epoxy 500mA up to 800 PIV  0.65 

1113 30 PNP-EPE Sil. Translator, 00200 a 28 104  0-66 

U14 180 Mixed Silicon and Germanium Diode.  0-65 

U18 25 NPN Sil. Planar Trans. TO-11 like BFY61. 221697   0.66 

U16 10 3 Amp Silicon Rectifiers Stud Type up to 1000PIV 0-66 

U17 30 Germanium PEP AP Transistors TO-6 like ACY 17-22 0.66 

U18 8 8 Amp Silicon Rectifiers BYZI3 Type up to 600 PIV 046 

019 26 Silicon NPN Transistors like BC108  0-56 

U20 12 1.6 Amp Silicon Rectifier. Top Hat up to 1000 PIV 0.66 
021 30 AF. Germanium Alloy Transistor. 20300 Series a 0071 0-56 

023 30 MADT's like MHz Berle» PNP Transhnor.  0.65 

1324 20 Germanium 1 Amp Rectifier. OJM Berle, up to 300 PIV 0-16 

U25 26 300 M211 EPE Silicon Transistor. 211708. BEIY27  0.66 

1326 30 Fast Switching Silicon Diodes like 1E914 Micro-Min.   0-56 
1327 12 NPN Germanium AF Transistor. TO-1 like AC127   045 

029 10 1 Amp SCR's TO-6 can, up to 600 PIV CRS1/26-600   1-10 
U30 16 Plastic Silicon Planar Trans. 21P21 2E2926 ----------- 065 

031 20 Silicon Planar Plastic NPN Trim.. Low Noise Amp 2E3707 0.65 

1701 25 Zoner Diodes 400mW Es0-7 case 3-18 volts mixed   0-65 

033 15 Plastic Cue 1 Amp Silicon Rectifier. 1E4000 Series   0.55 
1734 30 Silicon PEP Alloy Trans. TO-5 BCY96 26302/4    0.65 

U313 25 Silicon Planar Tranol.tors PNP TO-18 2E2906 ..... 0.66 

U38 25 Silicon Planar NPN TranaLotor. TO-5 BFY60/61/52  046 

U37 30 Silicon Alloy Transistors 50-2 PEP 00200,28322  0-66 
1330 20 Fut Switching Silicon Trans. NPN 400 Mils 2E3011   0.55 

1339 30 RF. Germ. PNP Transistor. 2E1303/6 TO-5   0.66 

1.140 10 Dual Transistors 6 lead TO-5 9112080  065 

1341 23 RF Germanium Trauistor. TO-1, 0C413, NKT72  0-65 

042 10 VHF Germanium PEP Tramdstors TO-1 NKT667, AF117 0.66 

1343 26 811. Trans. Plastic TO-18 A.P. BCI13/114    0.65 

1344 20 Sil. Trans. Plastic TO-8 BCI16/116   0.65 

1343 7 3A SCR. TO66 up to ISOOPIV   1.10 

Code No's, mentioned above are given as • guide to the type of device in 
the pak. The devices themselves are normally unmarked. 

QUALITY TESTED SEMICONDUCTORS 

Pak lo. Prias 
LP 

QI 20 Red .pot tranal.tors PEP   0-55 
Q2 16 White spot R.F. transistor. PEP   0.66 
Q9 4 OC 77 type transistors   0.65 
Q4 6 Matched transistors 0C44/45/81/81D 0-55 
Q5 4 00 75 transIston   0.66 
6 5 OC 72 transistors   0.66 

Q7 4 AC 128 temsi.tons PNP high gain  O -56 
Q8 4 AC 126 transistors PNP   045 
Q9 7 00 81 type transistors   0-66 
QI0 7 OC 71 type tranalator.   0. 66 
Q11 2 AC 127/128 Complementary pain 

PEP/NPN   0.66 
Q12 3 AF 116 type transistors   046 
QI3 3 AF 117 type traul.tor.   0.66 
Q14 3 OC 171 B.F. type translators   0-66 
Q15 7 2E2926 Sil. Epoxy translators 

mixed colours   0.66 
Q16 2 GET880 low noise Germanium 

translators   0-66 
Q17 6 NPN 2 x ST.141 It S x ST.140  0-66 
Q18 4 MADT192 x MAT 100 es o MAT 

120   0.66 
Q19 3 MADT'S 2 x MAT 10151 x MAT 

121   0.56 
Q20 4 OC 44 Germanium transistor. A.F  0.65 
Q2I 4 AC 127 NPN Germanium transistor. 0.66 
Q22 20 NET transistor. A.F. LP. coded   0-55 
Q23 10 OA 202 Silicon diodes sub-ml   0-66 
Q24 8 OA 81 diodes   0.66 
Q25 15 1E914 Silicon diodes 75 PIV 75mA 0-56 
Q26 8 0A95 Germanium diode. sub-min 

1E69   0.56 
Q27 2 10A PIV Silicon rectifier. 184215R  0-56 
Q28 2 Silicon power rectifier. BYZ 13   0-56 
Q29 4 Silicon transistor. 2 o 2E696. 

1 o 2E897, 1 x 278608   0-61 
Q30 7 Silicon switch triculstor. 2E706 

NPN   0.66 
Q31 6 Silicon iswitch transistors 2E708 

NPN   0.66 
Q32 3 PEP Silicon transistors 2 x 251131. 

1 x 2E1132   0-66 
Q33 3 Silicon NPN traul.tors 2E1711  0-56 
Q34 7 Silicon NPN transistors 2E2369, 

6001111: (code P3971   0.55 
Q94 3 Silicon PEP TO-5. 2 x 2212904 

I o 252905   0-66 
Q36 7 2E3846 TO-18 plastic 300 MHz NPN 0-66 
Q37 3 2E3053 EPE Silicon transistors   0-66 
Q38 7 NPE transistors 4 o 2E3703. x 

21:3702   0-66 

ELECTRONIC SLIDE-RULE 

The MK Slide Rule, designed to simplify Elec-
tronic calculations feature» the following .cales:-
Conversion of Frequency and Wavelength. 
Calculation of L. C and fo of Tuned Circuits. 
Reactance and Self Inductance. Area of Circle.. 
Volume of Cylinders. Re.i.tance of Conductors. 
Weight of Conductor.. Decibel Calculation.. 
Angle Functions. Natural Logs and •e• Functions. 
Multiplication and Division. Squaring, Cubing 
and Square Roots. Conversion of kW and Hp. 
A must for every electronic engineer and enthusi-
ast. Elise: 2 cm o 4cm. Complete with case and 
instructions. Price each: 13-684 

SILICON PHOTO THAI-
/11320R. TO-18 Lens end 
NPE Sim. to BP x25 and P21. 
BRAND NEW. Full data 
available. Fully guaranteed. 
Qty. 1-2425-99 100 up 
Price each 49p 440 380 

2E3819 
2E3820 
2E3821 
2E3823 

F.E.T.'S 
Sip 2E5488 
66p 2E5469 
I19p BFW 10 
SU MPF105 

Stip 
4-11, 
669 
419 

NEW 6th EDITION 

TRANSISTOR EQUIVALENTS 
BOOK. A complete cress reference 
and equivalent. book for European. 
American and Japanese Traub,. 
tors. Exchuive to BI-PAR 999 
each. 

A LARGE RANGE OF TECHNICAL 
AND DATA BOONS ARK NOW 
AVAILABLE EX, STOCK. 
SEND FOR TREE LIST. 

ADI61/162 PCIP 

Me COMP GERM TRANS. 
OUR LOWEST PRICE OF 
60p PER PAIR 

I B1P 19/20 TOS Ing PLASTIC SILICON 
Vebo - 100V. Voee..50V LC...10 ampo. PtottiOW. 
lile typ. 100 fT-31tHz B1P 19/20 Matched Pair. 

I 23 100+ 1 28 100+ 
0.374 0.36 0-32 0-68 0.801 0-55 

INTEGRATED CIRCUIT PAILS 

Manufacturer@ "Fall Outs" which include Functional and Part-Functional Units. 
These are classed a. 'out-of-spec from the maker's very rigid specifications, but 
are Ideal for learning about IC'. and experimental work. 

Pak No, Contents 

01C00-12 x 7400 
131C01 - 12 x 7401 
U1002 - 12 x 7402 
U1003..12 x 7403 
U1004-.12 x 7404 
01006...12 x 7405 
1.11006.- 8 x 7406 
UIC07..8 x 7407 
01010- 12 x 7410 
UIC13 - 8 x 7413 
UIC20 - 12 07420 
IJIC30..12 x 7430 
U1040..12 st 7440 
01C41 - 6 07441 
U1042 - S x 7442 
UIC43 - 5 07443 
01044 x 7444 
131046 x 7446 

PM» Pak No. Contents Price Pak No, Contents Price 

0-65 1.310.46 x 7448 0.66 UIC86 - x 7486 8.66 
065 U1047-60 7447 066 UIC90..5 x 7490 0.66 
066 IlIC48 - 5 x 7448 066 UIC91 - 5 x 7491 0-66 
066 ITIC80.- 12 x 7460 055 U1092 - 6 x 7492 0-66 
066 131061 - 12 x 7451 055 131093 - 5 07493 0-65 
065 131063 x 7453 0-55 131094 - 5 x 7494 0-65 
0-66 U1064 x 7484 0.65 1TIC95 - 5 x 7495 0.66 
065 UIC60 x 7460 066 1.71096 - 6 x 7496 0-06 
065 UIC70 - 8 x 7470 0.66 U10100..5 x 74100 065 
066 171C72...11107472 0.56 UIC121 - 5,074191 0.55 
0-65 131073 x 7473 066 U10141..5 74141 065 
0-66 U1074.-8 x 7474 065 UIC151 - 5 x 74151 0.66 
0-65 UIC75 - 8 x 7475 065 1710154 x 74164 066 
066 UIC76 - 8 x 7474 065 111C193.4 x 74193 0-66 
065 x 7480 065 U10199..5 x 74190 0-66 
066 U1081 x 7481 065 
055 UIC82 5 x 7482 0-66 1310X1 - 25 Assorted 
065 UIC83 - 5 x 7483 065 74'. 186 

Pack» cannot be split, but 20 assorted pieces lour mix) is available as PAR UIC X I. 

BI-PAKS NEW COMPONENT SHOP NOW OPEN WITH A WIDE RANGE OF 
ELECTRONIC COMPONENTS AND ACCESSORIES AT COMPETITIVE PRICES-

18 BALDOCK STREET (A10), WARE, HERTS. 
TEL. (STD 0920) 61593. 
OPEN MON.-SAT. 9.15 a.m. to 6 p.m.. FRIDAY UNTIL 8 p.m. 

Please add 10p postage and packing per order. Cash with order 

please. Orders to 131-PAK SEMICONDUCTORS, P.O. BOX 6, 

WARE, HERTS. 
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the lowest prices! 
74 Series T.T.L. I.C's 

EX-PAZ STILL LOWEST IN PRICE. FULL SPECIFICATION 
GUARAIITEED. ALL FAMOUS 1UNUTACTURERS 

1 16 100+1 1 25 100+ 25 100 - 
8E7400 0.17 0.16 0.13 8247450 0.17 0.16 0.13 8E74141 07 0.71 064 
BE7401 0.17 0.16 0 13 8317451 0.17 0.16 013 8E7414511 65 11 54 *1-43 
8E7402 0.17 0-16 0.1$ 8317433 0.17 0 16 0-1$18X7410012-30 22.97 62-75 
8E7403 0.17 0-16 0.13 8317464 0.17 016 0.18 8E74151 11.10 11 05 0.99 
8E7404 0.17 0-16 0.18 8E7460 0-17 0.16 0.13 8E7415311-32 11.21 11 05 
8E7405 0-17 0-16 0 18 8E7470 0-82 029 0.27 8E74154111)8 11.87 11.76 
8E7406 0.39 0 -34 0.81 8E7472 0.32 0-29 0.27 8E7415511 -64£48 11.82 
8E7407 0-39 0-34 0.31 8317473 0.41 089 0-35 8317410611.64 11 43 11-82 
8E7408 0.20 0-19 0.18 8E7474 0.41 0.39 0.35 8317413712.09 11- 98 11.87 
8E7409 0-20 0-19 0.18 8E7475 0.50 0.48 0.44 8E74160 . 98 11 87 11.76 
8317410 0-17 0.16 0.18 8E7476 0.44 0-48 0.42 8E74161 11 • 98 11.87 61-76 
8E7411 0-28 - 27 0.26 8E7480 0.74 0.71 0.64 8X7416254-40 24 18 13.86 
8N7412 0-80 0.84 041 8E7481 11.82 Ill.27 11 . 21 8E7416314 • 40 *4-18 U.86 
8E7413 0-82 029 0.27 8E7482 0.96 0-96 0.94 8X7416412-48 12 37 12 81 
8E7416 0.48 0-44 0-42 8E7483 111111 ill - 16 11 . 06 8E7416612.48 U.42 L2 • 37 
8E7417 0.48 0.44 0-42 8E7484 11-10 11 • 06 0.99 8E7416613 - 85 83 - 58 13-80 
8E7420 0.17 0.16 0-18 8E7486 13 • 96 13•85 13. 74 8E7417412.53 62-42 12 - 31 
8147422 0-59 0.53 0 . 50 8E7486 0-86 0.34 0.33 8E7417511 . 76 11 65 11 - 54 
8317423 0.56 0.53 0.60 8E7489 16 • 06 16 • 78 15•50 8E74176 12 • 75 *2-64 1:2.58 
8E7425 0-56 0-53 0.50 8E7490 0.74 0- 71 0.64 8E74177 U. 75 *2- 64 12-53 
8317426 0.50 0-46 0-44 8E7491 al - 10 8.1 • 05 0.99 8E7418022.20 11 - 76 21.54 
8E7427 060 0.46 0.44 8E7492 0-74 0-71 0-64 8E74181 16.05 15 50 £5 - 23 
8E7428 0.77 072 0116 8E7493 0.74 071 0.64 8E7418212.20 61 . 98 *1-76 
8E7430 0-17 0.16 0.18 8E7494 0.85 082 0.76 8E7418423.85 U-58 13.30 
8E7432 0.50 0.46 0.44 8E7496 0.85 0 82 0.75 3E74190 22 • 15 L2.09 62-04 
8E7433 0.88 083 0.77 8E7496 0.96 093 0•86 8E7419112.09 12-04 11-98 
8E7437 0.71 - 68 0.66 8E7410011-82 11-76 11 • 71 8E7410212.15 112 09 62-04 
8E7438 0.71 0-68 0.66 8E74104 11 . 07 21 04 0.97 8E7419312.20 *1 98 21-93 
8E7440 0-17 0-16 0-13 8E74105 la - 07 21 • 04 0 97 8E74194 82.97 12 86 12 • 76 
8E7441 0.74 0.71 0.64 8E74107 0.44 0.42 0 40 8:174193U 20 *2 09 11-98 
8E7442 0.74 0.71 0.64 8E74110 0.81 069 0 65 9377419621-98 11.87 11.76 
8E7443 11.43 11.3.8 11.83 8E7411161-38 11-27 11 21 8E7419711.98 11 87 11-76 
8E7444 11-43 21.38 11•328317411811•10 11-05 0 99 8E74198U-05 £5 50 14.95 
8187445 11188 11 lib 11.98 8E7411911 • 49 £1 88 11 21 8E74199 Id . 05 15 60 14 . 95 
8E7446 il•07 11 • 04 0.97 8E74121 0.44 0.41 0 383 Terminal Pos Volt Rag. 10.3 
8E7447 11.10 11-07 11 • 06 81474122111.64 L1.43 81.21 Plastic 0/P 1.5 Amps. is A7805 
8E7448 111.0 11 - 07 1110 8E74123U-08 12-97 62-865V. 9 isA7a12 12%7.11.78 uels 

LINEAR IC's- FULL SPEC. 
Price 

TYPO No. I-24 25-99 100 up 

BP 201C-8L201C 691p 994 4941/ 
110701C-8L701C 69Ip 66p 494P 
BP 702C--8L702C 69ip 66P 495P 
BP 702-72702 68ip 491P 44o 
BP709-72709 39ip 371v 339 
BP 709P-µA709C 39ip 3711, 339 
BP 710-72710 48jp 469 44p 
BP 711-siA711 491p 47,jp 44p 
BP 741-72741 559 50P 4311 
stA703C 81P 28,11 261I) 
TAA 263 770 UP 80.9 
TAA 293 999 821p 77p 
TAA 350 11.87p 21. 74p 21 • 659 

8.0.8. EA1000 92-89iP 

ROCK BOTTOM PRICES 
LOGIC DTL 930 Series LC', 

Type Price 
TTP6 1 23 100 - 
10130 189 12p 11p 
BP932 149 18p 12p 
30933 14p 18p 12p 
BP9313 14p 189 12p 
BP936 14p 18p 12p 
BP944 14p 18p 12p 
BP943 271P 2.84P 281) 
BP948 18p 12p 11p 
.13P948 2741) 2811) 241/ 
BP951 7141, 86P 60417 
BP962 lap 12p Ilp 
BP9093 449 42p 384p 
BP9094 449 42p 884p 
BP9097 4411, 42P 381P 
BP9099 449 42P 8849 
Devices limy be mined to qualify for 
quantity price. Larger ouanUty price. 
on application. ( DTL 930 Perin only). 

NUMERICAL INDICATOR TUBES 

/I MODEL 

Anode voltage (Veto) 

Cathode Current (mA) 

Numerical Height (rom) 

Tube Height (mm) 

Tube Diameter (min) 

CD66 (111116 3015F 
Waitron 

170mln 175min 6 

2-3 14 

16 13 9 

47 32 22 

19 13 12 wide 

3041 or BP47 
141 141 

11.70 11.09 

LC. Driver Rec. BP41 or 

PRICE EACH 11-117 

All indicator. 
0-9 + Decimal 
point. All side 
viewing. Full 
data for all 
types available 
on request. 

RTL MICROLOGIC CIRCUITS 

Pries each 

Epoxy TO-5 case 1-24 2.5-99 100 up 

uL900 Buffer 38p 3419 29P 
tiL914 Dual 21/p 

gate 38p 361) 29P 

uL923J-K flip-flop 55p 519 491) 

Date and Circuit. Booklet for IC's 
Price 8p. 

DUAL-IA-LINE SOCKETS. 
14 5 16 Lead Sockets for use with 
DUAL-IN-LINE LC,, TWO Ranges 
PROFE881031AL A NEW LOW COST. 

PROF. TYPE No. 1-24 25-99 100up. 
T80 14 pin type 33p 30p 274p 
TS0 16 „ „ 38ip 35p 83p 

LOW COST No. 
BPS 14 16Ip 144p 12p 
BPS 16 17iP 154 14 

BI-PAK DO IT AGAIN! 

50W pk 25w (RMS) 
0-1% DISTORTION! 
HI-FI AUDIO AMPLIFIER 

THE AL50 
* Frequency Response 15Hz 

100,000-id B. 

* Load-3, 4, 8 or 16 ohms. 
* Supply voltage 10-35 

* Distortion-better than 1% at Volts. 
1KHz. 

* Signal to noise ratio 80dB. 

to ONLY 

£3.58p each 

* Overall size 63mm Y 
105mm x 13mm. 

Tailor made to the moot stringent specifications using top quality component. 
and incorporating the latest solid elate circuitry and ALSO was connived to fill 
the need for all your A.F. amplitication needs. 
FULLY BUILT - TESTED -- GUARANTEED 

STABILISED POWER 
MODULE SPM80 

AP80 is especially designed to power 2 of the ALSO 
Amplifiers, up to 15 watt (ran...) per channel simul-

taneously. This module embodies the latest components 
and circuit techniques Incorporating complete short 

circuit protection. With the addition of the Mains Trans-
former MT80, the unit will provide outputs of up to 11i 
amps at 93 volts. Size: 63mm x 103mm x 30mm. 
These units enable you to build Audio Systems of the highest 

quality at • hitherto unobtainable price. Also ideal tor many 
other applications includIng:-Disco Systems, Public Address. 

Intercom Unit.. etc Handbook available. 10p PRICE £3.25 

TRANSFORMER BMT80 E2-14¡ p. 3, p. 274p. 

STEREO PRE-AMPLIFIER TYPE PA100 
Built to a specification and NOT • price, and yet still the greatest value on the market. 
the PA100 stereo pre-amplifier has been conceived from the latest circuit tecriniques. 
Designed for use with the ALSO power amplifier system, this quality made unit incorporates 
no less than eight silicon planar transistors, two of these are specially selected low noise 
NPS devices for use in the input stages. 
Three switched stereo inputs, and rumble and scratch filters are features of the PA100, 
which also has a BTEREO/MONO switch, volume, balance and continuously variable 
base and treble controls. 

SPECIROATION 
Frequency Response 20115 - 20KHz * ldB 
Harmonic Distortion better than 0.1% 
Inputs : 1. Tape Head 1.25 mV into 50K Il 

2. Radio, Tuner 35 mV into 50K Cl 
3. Magnetic OX. 1.6 mV Into 50K (1 

All Input voltages are for an output of 260mV. Tape and PU. inputs 
equalised to RIAA curve within * ldB. from 20Hz to 20KIls. 

. Bass Control * 15dll at 20Hz 
Treble Control j 16.1B at 20KHz 
Filters : Rumble (High Pass) 10011. 

Scratch (Low Pus) 8KHz 
Signal/Noise Ratio better than - 634It 
Input overload + 26dB 
Supply + 35 volts at 20mA 
Dimengione 292mm x 82mm x 3/5mrn 

ONLY £13 .14} 
SPECIAL COMPLETE KIT COMPRISING 2 AL50's, 1 
SPM80, 1 BMT80 & 1 PA100 ONLY £25 30 FREE p. & p. 

All prices quoted in new pence Giro No. 388-7006 

Please send all orders direct to warehouse and despatch department 

HI-PAN 
P.O. BOX 6, WARE • HERTS 

Postage and packing add 10p. Overseas add extra for airmail. 

Minimum order 30p. Cash with order picote. 

Guaranteed Satisfaction or Money Back 
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SU V MER SEASON 

NOT so very many years ago there was much controv-
ersy over the invasion by small transistor radios on 

the beaches of popular British holiday resorts. There is no 
doubt they can, if not used with discretion, be an intrusion 
to the enjoyment of other people's relaxation. As a result it 
is now unlawful to cause a nuisance by allowing radios to 
be operated in public places. 

Since May is generally regarded as the opening of the 
holiday season we thought that readers will want to look 
into the possibilities of taking away a small radio or perhaps 
a cassette player. In this issue, therefore, we have offered 
a design for a simple TRF receiver for the medium wave 
band. This is no ordinary MW receiver; it has been designed 
so that stations beyond the 200 metre mark stand a good 
chance of being heard. 

In spite of certain limitations of the TRF there is no doubt 
that most people who start building their own radio usually 
choose this type because of its relative simplicity com-
pared with superhets. 
But the problem really is that the TRF is only as good as 

the aerial-earth system used and the locality in which you 
wish to listen in. On the other hand, the larger and more 
expensive superhet can be taken virtually anywhere. 

There is a rapidly growing trend to incorporate a cassette 
recorder in the same case as the radio and this makes 
sense from a commercial as well as user aspect. So far 
these are all imported; the U.K. market has grown from 
about 30,000 in 1970 to almost 400,000 in 1972. Examples of 
this and other radio and hi-fl equipment recently announced 
are shown in our special pictorial feature on page 148. 

If your holiday turns out to be a wet one, or if you want to 
save batteries, you can use a small mains power supply 
unit. It is worth having a regulated supply and in this issue 
we show you how to make one. 
Although the summer months tend to discourage indoor 

activities, Practical Wireless continues to provide some 
superb designs that you cannot afford to miss. Among 
these in the coming months will be projects for musicians, 
amateur radio constructors, f.m. experimenters, audio 
addicts, pop radio listeners, and equipment testers. As 
back numbers are not available, we recommend advance 
orders to avoid disappointment. 

Finally, don't forget to have a go in our competition this 
month; you could win a digital multimeter and a year's 
supply of new projects, designs, features and promotions 
in 12 free issues of Practical Wireless. 

M. A. COLWELL—Editor 

,'4111111111111111111111111111111111110111111111111111111111111111i11111111111111111111111111111M11191111111111111!111111111111111111111111111111111111111110111191WIP11911111111111111K-

The July issue on sale 1st June, will include a 
tremolo generator for guitars and organs, an 
experimental f.m. receiver with extended tuning 
range, a digital i.c. process timer, an article 
about magnetic amplifiers and a variable fre-
quency oscillator for the 3-band transmitter in 
this issue. Also watch out for first details of 
articles specially devised for beginners, plus the 
extra features and regular news and comment 
pages. 

Further details on page 143. 
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NEWS... 
Mobile Mobile rally diary 
May 6—The Tulip Time Rally is 
being held at Sunfleet on the A16 
four miles north of Spalding. All 
information can be obtained from 
R. Harrison, G3VPR, 38 Park 
Avenue, Spalding, Lincs. 
May 13—South Leicestershire 
Mobile Rally will be held at West-
field Activity Centre Rosemary 
Way, Hinckley. Talk-in stations 
will be manned by G3ZOP/A (Top 
Band) G8CGW/A on 2m a.m./f.m. 
and G3WPB/A on 2m s.s.b. Con-
tact for further gen is J. Elliott 
G8CGW, 92 Hinckley Road, Bar-
well, Leicester. 
May 20—The Radio Amateur 
Invalid Bedfast Club will be 
having their rally at the Fair-
ground, Broadlands Estate, 
Romsey, Hampshire. This will be 
held in conjunction with the 
Southampton Group. All informa-
tion from Mrs. Frances Woolley, 
G3LWY, Wooddose, Penselwood, 
Wincanton, Somerset. 
May 20—Otley Radio Society are 
holding their Northern Mobile 
Rally at Moor Grange School, 
Ring Road, Leeds. Many stalls 
and refreshments etc. Contact is 
D. G. Mott, 17 Newall Carr Road, 
Otley, Yorkshire. 
May 27—The Hull and District 
Mobile Rally will be at Bishop 
Burton, near Beverley, Yorkshire. 
All the information can be 
obtained from L. D. Colley, 
(13AGX, 13 Ferry Road, Wawne, 
Nr. Hull, HU7 5XU. 
May 27—The Maidstone Mobile 
Rally will be held at the YMCA 
Sports Centre, Melrose Close. 
Talk-in stations will be GB3YSC 
on 2, 4, 80 and 160m. Further 
information from A. S. Walter, 
G3WXL, 4 Oak Farm Gardens, 
Headcorn, Kent. 
June 10—Elvaston Castle Mobile 
Rally. This fourth annual event 
will be held in the grounds of the 
Castle Country Park, just off the 
B5010 south-east of Derby. A 
bring-and-buy sale is one of the 
main attractions and talk-in 
stations will be operating on 2m, 
4m and Top Band by G3EE0 and 
G3ZBI. Further gen may be 
obtained from I. Cage, G8GBV, 
25 Petersham Drive, Alvaston, 
Derby, DE2 OJU. 



NEWS... NEWS... NEWS... 
Good old days at Sound '73 
I N 1927 the Bedford public address engineer Cecil Clarabut purchased 

a caravan to tow behind his motor car for his public address work. 
The van and car travelled to many events in the Bedfordshire area 

for almost thirty years and according to the records this van and 
car were last used in June 1958. Since then they have been stored at 
Mr Clarabut's premises in Bedford and lain idle until Tuesday 6th 
March this year when the tyres were pumped up, the dust brushed 
off, a few squirts of oil were given in the appropriate places and it was 
possible to tow the caravan from Bedford to Harrow for preparation 
for the Sound 73 Exhibition. 
The equipment inside is ob-

viously not as old as the van 
itself, although the rack dates 
from the mid 1940's. The 78 
record players are probably from 
the same era, and it is under-
stood that the amplifiers were 
modernised in 1947 to take the 
new Reslo VMC microphones. 
The horn speakers which fitted 
to the roof rack were manufac-
tured by Goodmans. 
Mr Clarabut is selling his pre-

mises for re-development and 
plans to reduce his activities in 
the audio world. He has there-
fore kindly donated this caravan 
and its equipment to the Associa-
tion of Public Address Engineers' 
collection and at present the 
Association's Secretariat is 
looking for a suitable museum to 
house this caravan. 

Home Radio 
The latest issue of this catalogue 
covers more components than 
ever. It's a "new look" edition 
with larger format. If readers 
would like a copy it is available 
from Home Radio (Components) 
Ltd., 240 London Road, Mitcham, 
Surrey, CR4 3HD. The price is 
75p (post paid) or 55p to callers. . 

Quadraphonic sound 

R
EPORTS are corning in 
from America and Japan 
of increasing favour to-

wards discrete four-channel stereo 
(CD-4), although currently there 
are in Japan more matrix Sansui 
QS discs available than any other. 
JVC-Nivico have opened a record 
cutting plant in Los Angeles for 
CD-4 records. The influence of 
recording companies in America, 
and presumably in the U.K., to-
gether with recommendations for 
broadcasting, will decide on the 
ultimate system (or systems) to 
be generally promoted. 

Mr. C. B. Wood, Head of En-
gineering Information at the BBC, 
implied in a statement recently 
that the BBC were likely to take 
a long time before deciding on 
their choice of quadraphonic 
sound, especially when stereo 
broadcasting, now using p.c.m., 
has reached a high standard. 

Northern Radio Societies Convention 

T
HIS year, the Northern Radio Societies Association Annual Conven-
tion will be held at The Forum Halls, Wythenshawe, Manchester, 

on Sunday, May 6, from 11 a.m. to 6 p.m. 
This is a new venue for the convention, on the south side of 

Manchester, a few minutes from the M56 Motorway and with good 
access from the centre of Manchester. 
The convention will take the 

same form as in previous years 
with member societies competing 
for the G3AYD trophy awarded 
to the stand giving the best pre-
sentation of some aspect of 
amateur radio. 

Talk-in stations will be oper-
ating on 2, 4 and 160m and the 
main station will operate on all 
h.f. bands using call GB2NRS. 

The usual raffle will be 
organised with tickets on sale 
during the day. 

Further information is obtain-
able from Peter Taylor G8BCG, 
2 Columbia Avenue, Gorton, 
Manchester MI8 7LG. 

Screwdriver 
standard 

T
0 provide an authoritative 
spceification for the ade-
quate design of insulated 

screwdrivers—and for the benefit 
of purchasers—the British Stand-
ards Institution has published 
BS 2559 Srewdrivers: Part 3: 
1972 Insulated screwdrivers. 

The Standard covers the 
materials and thickness of the 
insulation suitable for the tools 
specified in other parts of BS 2559, 
and gives a test which utilises a 
potential of 5kV. 
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3-BAND TRANSMITTER 
PART 1 F. G.RAYER G3OGR 

T
HE transmitter described here is of particularly 
simple construction, being fully enclosed and 
screened without the use of a cabinet. It covers 

three bands, 20, 40 and 80 metres and runs about 
25 watts input for AM, screen-grid modulated, and 
about 50 watts CW. Crystal control is used and a 
single crystal may permit working on two or three 
bands. There are two crystal holders, with a switch 
to select them, so a few crystals, can give a useful 
number of working frequencies. Since a variable 
frequency oscillator is often wanted in addition to 
crystal control a suitable plug-in VFO is also des-
cribed. This does not require any changes to be made 
to the transmitter. 

CIRCUIT DESIGN 
Fig. 1 is the circuit, a 5763 being used as a crystal 

oscillator or buffer-multiplier. Switch Si selects either 
crystal, or VFO input, and the valve anode circuit 
Li can be tuned to the crystal frequency, or to a 
harmonic. 

This type of oscillator works well and gives a 
good output on harmonic frequencies. For example, 
1750-1900kHz crystals may be used for 3-5-3.8MHz, 
as well as 3.5-3.8MHz crystals. Similarly, those 80m 
band crystals which fall in the 40m band on their 
second harmonic, may be used for both 80m and 
40m, while 3.5MHz band and 7MHz band crystals 
may be employed for 14MHz working, as well as on 
their fundamental frequencies. 
Li is tapped and switched for the required band 

and tuned by VC1. VR1 allows output of this stage 
to be adjusted. C3 is in parallel with the RF choke 
when V1 is used with the VFO. 
The power amplifier, a 6146, runs at an input of 

50 watts which is easily within the ratings of this 
valve. Since grid current provides bias and is very 
important, a 5mA meter is permanently connected 
in the grid circuit. The second meter indicates PA 

anode current. This method is easier in practice than 
having a single meter, with switch. 
The PA tank circuit L3 is designed to match into a 

75ohm load, so dipoles and other conventional aerials 
may be used. 

In the modulator V3, a 6BR7, is a high-gain audio 
amplifier for a crystal microphone and VR2 is a 
pre-set audio gain control. Using an ECL82, V4a is 
a further audio stage and V4b the screen-grid modu-
lator. With screen-grid modulation the input to the 
PA is reduced to about 25 watts, when the trans-
mitter is capable of giving a good signal, well modu-
lated. 
A single control switch S4 has four positions, "Net" 

puts HT on the oscillator (and VFO, if in use) so 
that the transmitter can be tuned for correct PA 
grid current and the working frequency located with 
a receiver. The "Off" position takes HT off all stages. 
The "AM" position places HT on the PA, and the 
screen-grid voltage from the modulator. In the "CW" 
position, the PA SG voltage is raised and taken from 
the modulated line. The keying is carried out in the 
cathodes of the 5763 and 6146. 
Though a screen-grid modulator does not have the 

power of a high level anode and screen modulator, 
the method avoids the need for a large modulation 
transformer and can work out very satisfactorily. 
Power units are separate, which may allow exist-

ing supplies to be used. The oscillator and modulator 
require about 60mA to 80mA at about 250V so a 
receiver type power pack is satisfactory. 
The 500V high voltage supply is used for the PA 

only. With an AM input of 50mA and CW input of 
100mA this will provide inputs of 25 watts and 50 
watts. The PA has been run successfully with 400V 
and even lower voltages but a fairly high voltage 
here is useful with SG modulation. The PA maxi-
mum listed input ratings are 110mA anode current 
at 750V, but these have not been used in the present 
transmitter. 
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The transmitter is built on an enclosed chassis 
with the PA stage is a closed screening box. This 
both screens and protects against possible contact 
with HT circuits the equipment being intended for 
use in this form, with no other cabinet. 
The flanged PA box can be obtained ready-formed. 

It is 4in. high, 412in. deep, and 8in. wide, and has 
flanges at top, back and bottom. It is bolted to the 
13 x 6in. chassis as in Fig. 2, which also shows posi-
tions of the valveholders. Six holes are punched 
round V2 for ventilation. 

Rear chassis view with part of power amplifier screening removed. 

V2 
6146 

1,12 . 
150mA 

4- CW HT+ 2 

80 dr 71a . 
C15 40 ° 53 " (2,,PNET 

c, o o 
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R7 2000PF L3 

47 
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4 

VC2 
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R8 R21 
100k CW 

S4b \A 
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C26 R22 
0.25pF 47k 

C24 mlm C25 
25uF 1..011iF 

Audio test 

chassis 

All heaters 

VC3 
2x 500pF 

Earth 

CW HT+1 

'Zoe 

OFF NET 

VFO 
power 

HT socket 

Fig. 1: Complete circuit of the transmitter and modulator. 

Er3V 

Capacitors VC2 and VC3 are bolted to the front 
of the box. Their rotor contacts are connected to-
gether with stout wire and to a tag held with one 
of the bolts securing V2 holder. 
A tag strip holds C12 and RFC2. A well-insulated 

lead from C12 runs against the chassis and passes 
through a hole directly over the 150mA meter nega-
tive terminal. 
A co-axial lead runs from VC3 through the chassis 

to the aerial socket. 
Fig. 3 shows all wiring, etc., under the chassis. 

Heater, power and audio circuit leads run against 
the chassis with adequately insulated wire used for 
the high voltage circuits. 
When wiring Si, use one pole to select each crystal 

holder, and the adjacent VFO input socket. The other 
pole places Cl from grid to cathode, when the stage 
is used as a crystal oscillator. 

By-pass capacitors in the RF circuits must be 
connected with very short leads, especially around 
V2. These are all disc ceramics and since they may 
be obtained cheaply it may be noted that the actual 
values used are not too important. 
When wiring V3 in particular, keep R9, R10, C17 

and grid leads short and against the chassis, and 
clear of the heater circuit, or hum may be caused. 
The chassis listed has flanges at the bottom which 

allow a flat plate 13 x 6in. or perforated metal of 
the same size to be attached with self-tapping screws, 
for screening and protection. A plate should have 
a number of ventilation -holes punched in it. 
To allow circulation of air, the transmitter is 
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*Fig. 2: Component layout on top of the chassis with drilling details. 

yFig. 3: Under-chassis wiring information and placement of the 
smaller components. 

. cOijii")0 s4 

HT + 1 VFOpower6.3v HT + 2 
socket 

raised on four rubber feet, attached with bolts to 
the plate or bottom. 
Tag strips are used to support various small com-

ponents and to anchor the power supply leads, which 
pass out through a grommet at the back. A 3-way 
socket is required for the VFO power supply with 
a 3-pin plug wired to match. 
The key jack has closing contacts which complete 

the cathode circuit to chassis when no plug is in-
serted. With the key plugged in, it has to be held 
closed or locked down while tuning up. 

VC1 S2 

Audio 
gain 

VRI Si 

Microphone 

/.1 

VFO in 

Fig. 4 shows connections to the function switch 
S4. S4a applies HT in the AM and CW positions 
while S4b switches the screen-grid from R21 to R22. 
S4c completes the low voltage HT circuit. 

INDUCTORS 
The parasitic choke L2 is five turns of 18swg wire, 

spaced to occupy about 34in. length and about 38in. 
inside diameter. All connections here should be stout 
and short. 
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CW 
* components list 

R5 

R22 I HT + 2 

S4 b 

Pin3 
V2 Rotor 

CH1 
R20 

NT+ 1 

S4c 

OFF 

NET 

Rotor 

CW 

Anode 
meter + ve 

Fig. 4. Wiring of the two wafer switches constituting the function 
switch S4. 

L3 is wound on a lin, diameter paxolin tube 314in. 
long, as in Fig. 5. The 11 12 turn and 13 turn sections 
are of 20swg wire, wound slightly spaced (20 turns 
per inch). The 21 turn section is close-wound with 
22swg wire, a space of 18in, being left between sec-
tions. 
The switch, coil and taps are so placed that short, 

direct leads are possible. The spaced windings were 
made by smearing the tube with adhesive and wind-
ing simultaneously with 20swg and 26swg wire, close-
wound. The 26swg wire was afterwards unwound. 
This coil was found to give the same RF output from 
the transmitter on 14MHz and 7MHz as on 3.5MHz. 
If other coils are used, there must be sufficient clear-
ance between the winding and metal parts, including 
the chassis. 

After wiring is completed the PA box can be closed 
with a piece of perforated metal, held with self-
tapping screws to the box and chassis. 

VC 3 

 4_10„. C16 
VC2 

11 ,i turns 

13 turns 

  21  turns 

1'dia 

Fig 5: Winding details for the power amplifier coil L3. 

C7 

pin 
V1   13 turns 

22 turns 

40 turn: 

rcha 

Fig. 6: The driver output coil Ll is wound as shown above. 

Resistors 
R1 4710 ¡W R9 100ki/ ¡W R17 470kû ¡W 
R2 47ki2 1W R10 470kû ¡W R18 680L2 1W 
R3 2.21(.0 ¡W R11 1ron 5w R19 2.2kO 41Af 
R4 10k12 1W R12 270k.C1 ¡W R20 10kû 1W 
R5 lkfl 1W R13 33kÛ ¡W R21 101d) 2W 
R6 271(.0 1W R14 1.5kO ¡W R22 47kû 1W 
R7 47S2 1W R15 2-7kû ¡W 
R8 100kû 1W R16 220k ¡W All 10% 

VR1 50kO 1W linear potentiometer 
VR2 man log. potentiometer 

Capacitors 
Cl 22pF SM 
C2 220pF SM 
C3 0.01/IF 350V D. Cer 
C4 0 • 01/iF 350V D. Cer 
C5 0.01,uF 350V D. Cer 
C6 0.01/4F 350V D. Cer 
Cl 100pF SM 
C8 0.02µF 350V D. Cer 
C9 2000pF 350V D. Cer 
C10 2000pF 350V D. Cer 
C11 2000pF 350V D. Cer 
C12 2000pF lkV D. Cer 
C13 0-0214F 350V D. Cer 
C14 2000pF lkV D. Cer 
SM Silver Mica 

C15 
C16 
C17 
C18 
C19 
C20 
C21 
C22 
C23 
C24 
C25 
C26 
C27 

2000pF 350V D. Cer 
2000pF 1kV Mica 
100pF SM 
8,iiF 350V 
0-1/4F 350V 
100/4F 6V 
2000p F 350V 
25/4F 6V 
5000pF 350V 
25kiF 50V 
0.01,uF lkV Tubular 
0•25µF 350V Tub. 
2000pF 350V D. Cer 

D. Cer=Disc Ceramic 

VC1 75pF variable VC2 150pF variable 600V 
VC3 500+500pF variable 

Valves 
V1 5763 
V2 6146 

V3 6BR7 
V4 ECL82 

Chassis 
Universal chassis sides 13 x 3 in. (2) (Home 

Universal chassis sides 6 x 3 in. (2) Radio) 
Flat plates 13 x 6 in. (2) 
PA Box. 8 x 45 x 4 in. (Type P chassis, H. L. Smith) 
Perforated metal 9 x 8 in. 

Switches 
S1 2 pole 3 way S2 1 pole 3 way 
S3 1 pole 3 way S4 3 pole 4 way (2 wafers) 

Miscellaneous 
RFC1, 2.5mH 60mA. RFC2, Denco RFC9A 250mA. 
Ml, 5mA miniature meter. M2, 150mA miniature 
meter. Key socket. Co-axial sockets for microphone, 
aerial and VFO. CH1, pentode speaker transformer. 
Valyeholclers, B9A (3) with two screens. Valve-
holdcr. octal (1). Crystal holders (2). Crystals as 
required (Senator Crystals, 36 Valleyfield Rd., 
London, SW16). Knobs, rubber feet. VFO power 
socket, 3 way). 

The driver coil Ll is wound on a 58in. diameter 
paxolin tube 2in. long, as in Fig. 6. The 13 turn and 
22 turn sections are of 28swg enamelled wire and 
the 40 turn section of 32swg enamelled wire. A space 
of ' 16in. is left between sections, as shown. 
With a coil wound in this way it was found impos-

sible to tune to incorrect harmonics with VC1, when 
doubling. However, when putting any transmitter 
into use for the first time it is wise to check with an 
absorption meter, when multiplying from a lower fre-
quency, to be sure the wanted harmonic is obtained. 
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This view underneath the chassis will help when wiring up from Fig. 3. 

AUDIO TEST 
As the choke CH1 is the primary of a speaker 

type transformer, it is worth while testing the audio 
section with V3 and V4 only in place. Connect a 
speaker temporarily to the secondary. VR2 is turned 
up from zero until normal speech in the crystal 
microphone gives good loudspeaker volume. Feed-
back of sound from the loudspeaker to the micro-
phone will cause howling. 
Audio may also be checked by listening to the 

signal with a receiver, having the RF and IF gain 
near zero and the aerial disconnected. Another 
method is to connect headphones to a crystal diode 
and few turns of insulated wire, and bring this loop 
towards L3 when the transmitter is working into 
an artificial load or the aerial. 

PA OPERATION 
With VI and V2 in place, the function switch should 

never be turned to AM or CW unless some 2mA or 
so of grid current has been found on "NET." The 
equipment should not be operated with HT on the 
screen of V2 and not on the anode (Le., by having 
wrz disconnected). 
With a crystal in circuit tune VC1 for maximum 

grid current. VC1 will be nearly closed for 80m, 
half closed for 40m and well open for 20m, S2 being 
in the appropriate position in each case. 
Adjust VR1 so that grid current is about 2mA. 

It will be found that VR1 needs to be nearly at zero 
when working on the same frequency as that of the 
crystal, but has to be advanced considerably when 
Li is tuned to a multiple of the crystal frequency. 
Li and L3 are always switched to the same band, 

so that V2 operates straight through at the same 
frequency since doubling in this stage is not recom-
mended. 
For an initial test, plug a 40 watt household lamp 

into the aerial socket, or clip it across VC3. Close 
VC2 and VC3 (to avoid doubling). Switch to "NET" 
and tune for 2mA grid current, as described. Switch 
to AM and open VC2 so that the anode current dip 
is found. Open VC3 a little, meanwhile re-tuning 

with VC2 for the dip. This increases input and out-
put and the operation is continued until the wanted 
input is obtained. The lamp should light with in-
creasing brilliance as this is done. 
With the switch at CW, input rises considerably 

and the PA must not be left off tune. The PA can 
be tuned initially in the AM position, even when CW 
is required, because the lower screen voltage helps 
to keep the anode current down. 
When using a transmitter with screen-grid modu-

lation the PA must be loaded so that the anode 
current dip, shown by the anode meter, is quite flat. 
If not, speech quality, as reported by a station in 
the usual way, will deteriorate considerably. With 
an average crystal microphone, VR2 can first be 
tried about one-third from the zero position. Excess 
audio will cause over modulation and distortion. 

CRYSTALS 
Surplus crystals may be used, and it is worth not-

ing that the choice of frequency may determine 
whether a given crystal can be used in only one 
band, or two bands. For example, a 3520kHz crystal 
can be used on 80m, and also on 40m, because it 
doubles to 7040kHz. But a 3560kHz crystal doubles 
to 7120kHz which is outside the 40m band. 

It will be noticed that all 40m band crystals can 
be used for both 40m and 20m. On the other hand, 
crystals of higher frequency than 7 - 1MHz cannot 
be used for 40m, but may still be used for 20m where 
they fall in this band. 
The choice of crystals may also depend on the 

requirement to work CW or AM. 
Attempting to use too high a crystal harmonic 

results in insufficient PA grid current. It was found 
that 160m crystals were satisfactory for 80m and 
40m. Various 80m crystals gave over 5mA on 80 and 
40M, and 2mA on 20m, while 40m crystals give 
nearly 5mA on 40m and 20m. As expected, 160m 
crystals do not furnish enough drive on 20m. 

PART 2, next month, will deal with the design and construc-

tion of a matching variable frequency oscillator. 
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VAT 

I was rather puzzled by the letter 
from Alan Secker A.C.A. on 
Value Added Tax. 
Of particular interest was his 

"nutshell" in paragraph (a) in 
which he stated that orders 
received after 31st March 1973 
would have to be accompanied by 
10% for the VAT over and above 
list prices. Surely this is not so, 
as I understood that VAT was to 
replace purchase tax, and as pur-
chase tax was already on the 
listed items (until they had been 
reassessed for VAT) one would, in 
effect, be paying tax on tax!— 
J. I. McCartney (Littleover, 
Derby). 
(The term "list price" is usually 

expressed as the retail value of 
goods excluding tax. For further 
information on VAT, see the 
Leader article in April's issue of 
Practical Wireless]—Editor. 

A "go" at the locals 

I read with interest the letter in 
the March issue from Mr. Red-
house (BBC Radio London) reply-
ing to correspondence from 
myself and Mr. J. Manners. There 
was no reference to either advice 
to my customers or to the volume 
of sales . . . As to the rest of the 
letter, I would like to raise the 
following points. 
Perhaps no-one did quarrel 

openly with the idea of making 
the network services available on 
v.h.f., though why this should be 
due to "limited resources" baffles 
me. As the sole authorised broad-
casting service in the UK for so 
many years, the BBC demeans 
itself and its audience by this 
excuse. The BBC has also ensured 
the continuing use of a.m. by 
making its most popular radio 
channel available only on m.w., 
except for a couple of hours at 

night and when—perish the 
thought—it is being relayed by 
local radio. 
Has the BBC really "demol-

ished" its regional structure to 
make room for commercial broad-
casting? According to an IBA 
leaflet, their stations will have 
sole use of only 1151kHz. They 
will share 1546kHz with the BBC. 
The greatest benefit from the 
recent wavelength changes would 
appear to be felt by continental 
listeners to the BBC's external 
services. 

Radio Stoke, my local radio 
station, will have been on the air 
for some 146 hours in the current 
week (February 3rd-9th). Of this 
time, it will have relayed 83 hours 
of Radios 2 and 4. The remaining 
63 hours of truly local origin will 
have contained 1012 hours of 
repeats. There are no local pro-
grammes after 8.30 p.m. at the 
latest; it has been known for 
Radio 2 to be relayed from 5.00 
p.m. on Sundays. When is a car-
bon copy not a carbon copy? For 
the answer to this, tune in tomor-
row at 2.00 p.m., go slowly up and 
down the mw. band and in 
between sighing for the erstwhile 
Radios 390, 270, Caroline, London, 
etc. et a/ count how many stations 
are broadcasting "Woman's 
Hour".—C. E. Miller (Uttoxeter). 

Knob Twiddlers Unite! 

As the new season of mobile 
rallies approaches, may I suggest 
to Top Band talk-in station opera-
tors that instead of random tuning 
a specific frequency be announced 
in advance. Three advantages are 
apparent. 
The first, and by far the most 

important, is improved road 
safety. Knob twiddling is very 
dangerous while driving. The 
second would be that mobiles not 
requiring talk-in facilities could 
arrange nets with friends in ad-
vance without fear of causing 
interference to the talk-in station. 
Finally, there would be a far bet-
ter chance of the talk-in station 
hearing "distress" calls from 
distant, and not so distant mobiles. 
D. Matthews, G3ZZP/M (London 
ECZY 8BR). 

'SCOPE COMPETTTION RESULT 
THE PRACTICAL WIRELESS 'SCOPE COMPE-

TITION WAS A FANTASTIC SUCCESS 

Ten prizewinners have each received the portable 
oscilloscope kit. 

These kits, offered as prizes in the 
" 'Scope Competition", published 
In our December 1972 and January 
1973 issues, are obviously even 
more desirable than we had anti-
cipated—we were inundated with 
entries! 
Having considered them all, the 

Judges decided that the best 
attempt received was that sub-
mitted by J. Boraston, of Filton, 
Bristol, who had listed the features 
of the prize 'scopes in the follow-
ing order: 

1st-A; 2nd-J; 3rd-L; 4th- K; 
5th- E; 6th- C; 7th-B; 8th- D. 

OTHER WINNERS 

The nine next best entries accord-
ing to the judges were sent by: 

G. Abrams, Aylesbury; 
J. D. Bower, Hull; 
M. Brookland, Cuckfield; 
P. J. Dick, Edinburgh; 
D. M. Haig, Abingdon; 
D. Kan, Southsea; 
M. E. Randle, Walsall; 
J. Summers, Peterhead; 
G. A. Towill, Portsmouth. 

These ten readers each receive 
a 3in. portable oscilloscope kit— 
the K/OS-2 by Heathkit. 

NOW TRY YOUR HAND AT THE NEW COMPETITION ON 
PAGE 147 OF THIS ISSUE. 

125 



Number 38 

P- 1 

o PIPT 
L.A.J. IRELAND 

Toshiba TA7117P Quadraphonic Decoder 

A
NYONE who has recently returned from the 

United States may have brought home some 
of the new quadraphonic records which have 

begun to catch on in a big way on that side of the 
Atlantic, and no doubt will shortly become freely 
available here, so this month's article reviews a new 
linear i.c. recently released by Toshiba, type TA7117P, 
which is capable of decoding such records to give 
four channel stereo sound. It is probably only a 
matter of time before four channel matrixed sound 
appears on standard 1.p.'s especially now that many 
of the teething problems, associated particularly with 
the compatibility of ordinary stereo records and four 
channel records, have been ironed out. 

joint Columbia-Sony venture produced a four 
channel record which was capable of being played 
through existing stereo equipment and by means of 
an adapter placed between the pick-up and main 
amplifiers true quadraphonic sound could be repro-
duced. The four channel information is embedded 
in the groove of the record with the LF ( left front) 
and 11F ( right front) information cut into the left 
and right hand 45° grooves. The LB ( left back) and 
RB ( right back) information is cut in a clockwise and 
counterclockwise helix and all the information is 
transformed into a single complex stylus movement 
with the various components subsequently separated 
by the matrix decoder. 

+15V 

0.1uF 
Total left 
channel input °-9-111 
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channel input ° 
Total right r II  
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Quadraphonics Briefly 
Quadraphonic sound is not new; it was first mooted 

back in the early sixties and in fact a number of 
experimental four channel tapes were on the market 
at that time. However, the idea failed to catch on, 
as the public demand for such tapes was very poor. 
Before any real impact could be made on the home 
market, it was necessary for the major recording 
companies to make an all-out drive to develop and 
push the sales of quadraphonic records. In 1970 
Dynaco, an American firm, introduced a quasi-
quadraphonic decoder that would give a type of four 
channel sound from existing stereo records, and the 
idea began to catch on. At about the same time a 

Fig. 1. As can be seen from 
this diagram few discrete com-
ponents are needed to provide 
a complete quadraphonic de-
coder using the TA7117P. 
Separate amplifiers and speak-
ers are required for each 
channel. 

Practicalities 
Few external components are needed with the 

TA7117P i.c., as is shown in Fig. 1. Channel separa-
tion is controlled by the values of the resistor net-
work connected between pins 2 and 4, 13 and 15 
The i.c. itself is housed in a 16 lead dual-in-line 
package. 
The following are the electrical characteristics of 

the TA7117P:—Input Impedance 3M11, Output Im-
pedance 71al, Current Drain 15mA, Voltage Gain 
10dB and Distortion less than 0.1% for an input 
signal of 100mV. 
The unit is available from Erie Electronics Ltd., 

South Denes, Great Yarmouth. 
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THE HY41 

I.L.P 

ip 1141 

23 

' 
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The HY41 supersedes the popular IlY40 introduced by ILP last year. This highly improved 
module achieves true High Fidelity with a dramatic reduction in distortion ( typically 0.05% at 
1KHz into 8 ohms') and is electronically and mechanically compatible with the HY40. 

With this important improvement the 1-1Y41 retains all of the quality characteristics found in 
the earlier version and P.C. board, Resistor, Capacitors, Hardware Mountings and comprehensive 
manual are included in the basic kit. No further components are required to construct a complete 
power amplifier of extremely high performance sufficiently versatile to provide power not merely 
for Hi-Fi but also for public address systems and industry. 

The free manual gives a full circuit diagram of the HY41 and its various applications including 
a complete stereo amplifier. 

Like its predecessor the HY41 is based on conventional and proven circuit techniques developed 
over recent years. 

OUTPUT POWER: British Rating 40 WATTS PEAK, 20 watts 
H.M.S. continuous. 

LOAD IMPEDANCE: 4-16 ohms. 
INPUT IMPEDANCE: 30K ohms at 1KHz. 
VOLTAGE GAIN: 30db at 1KHz 

TOTAL HARMONIC DISTORTION: less than 0.15% ( typical 0.05%) 
at 1KHz. 

FREQUENCY RESPONSE: 5Hz-50KHz y ldb. 
SUPPLY VOLTAGE: + 22.5volts D.C. - 
SUPPLY CURRENT: 0.8 amps maximum. 

PHICE: inc. comprehensive manual. P.C. board, five extra components and P. 8i P..-
MONO: £4.90 STEREO: £9.80 

UNIQUE HYBRID PRE-AMPLIFIER 
The HY5 has rapidly established a position in the WORLD as the sole hybrid 

pre-amplifier to contain all feedback and equalization networks within an integrated 
pre-amplifier circuit. 

Supplied with the HY5 are two stabilizing capacitors and by the addition of 
volume, treble and bass potentiometers it is ready for use. 

Internally the HY5 provides equalization for almost every conceivable input, the 
desired function is achieved by use of a multiway switch or by direct interconnection. 

Two distinctive features of the HY5 are its inbuilt stabilization circuit, allowing it 

to be run off any unregulated power supply from 16-25 Volts and a balance circuit 
which, when linked by a balance control to a second HY5, forms a complete stereo 
pre-amplifier. 

Specifically and critically designed to meet exacting Hi-Fi standards, the HY5 
combines extremely low noise with a high overload capability. When used in con-
junction with the HY41 and PSU45 forms a completely intergrated system. 

INPUTS 

Magnetic Pick-up ( within + 1db RI AA curve) 
2mV. 47K 

Tape Replay (external components to suit 
head). 4mV. 47KS-

Microphone ( flat) 10mV. 47K S2 
Ceramic Pick-up (equalized and compen-

salable) 20-2000mV. variable. 
Tuner (flat) 250mV. 100K S2 
Auxiliary 1 250mV. 47K 
Auxiliary 2 2-20mV. 100K S2 

1.°11111 
OUTPUTS 

Main Pre-amp output 500mV. 
Direct tape output 120mV. 

ACTIVE TONE CONTROLS (Baxendall/ 
Treble + 12db. 
Bass + -12db. 

INTERNAL STABILIZATION 
Enables the HY5 to share an unregulated 

supply with the Power Amplifier. 

SUPPLY VOLTAGE 
16-25 volts 

PRICE MONO: £.60 

SUPPLY CURRENT 
6mA approx. 
OVERLOAD CAPABILITY 
better than 26db on most sensitive input 
infinite on tuner and aunt. 

OUTPUT NOISE VOLTAGE: 0.5mV. 

STEREO: £7.20 

Please note we 

POWER SUPPLY PSU45 
The_versatile P.S.U.45 es designed to supply your HY41's + HY5's in stereo or mono format. 

Specification 

Input: 200-240 Volts. 
Output. + 22.5 Volts at 2 amps. 
Overall Dimensions. L. 7"; D. 3.W'; H. 3.1" 

PRICE: £4.50 inc. P.& P. 

CROSSLAND HOUSE • NACKINGTON•CANTERBURY• KENT 

CANTERBURY 63218 
reserve the right to substitute at our discretion updated versions of advertised designs 

.',here applicable. 
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Why pay more - took at our 
Fantastic Bargain 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/ShortIVHF. 8 watts per channel 
(music power) output. The latest BSR C129 4 speed Mono/Stereo 
record changer. Two white matching bookshelf speaker units. 

OUR PRICE £.55•00 

Credit terms £5 00 deposit plus C1.00 p. & p. followed by 11 pay-
ments of £4 80. Total Credit Terms (62-60 SEND a 00 TODAY. 

TRANSEUROPEAN 

A TRANSIS-
TORISED 
141-F1 
STEREO 
RADIOGRAM 
SYSTEM AT 
LESS THAN 
HALF-
NORMAL PRICE 
The system includes ele-
gantly styled solid state Teak finish cabinet tuner/amplifier. Push-
button selection, 4 waveband VHF/FM. short, medium gi long wavebands. 
The latest 4-speed B.S.R. Mono/Stereo record changer with two 10in. x 
gin, matching eliptical speakers. Supplied ready for housing. 
EASILY FITTED - NO TECHNICAL KNOWLEDGE NECES-
SARY. OUR PRICE £ 9.95. Credit Terms of first payment of 
L3-95. 10 paym•nts of £4.10. Total credit price 1.44.93, p. & p. a. 
SEND £5•95 TODAY 

- , 

13i* ersecs a a 
_ 

THE AVON AUDIO SYSTEM 
L k"  

1111.1•111111111111Ple  fiq). • • • II • 1111111111M1111 
The uncabineted system is ideal as an economical replacement for 
an outdated chassis. The Stereo Tuner Amplifier with medium, 
long and short wavebands provides Worldwide coverage, even 
the weakest, continental stations can be received with superb clarity. 
Push button band selection, 10 watts total output. Frequ•ncy response 
25-18000 Hs. 
BSR 4 SPEED STEREO/MONO TWIN ELLIPTICAL SPEAKER. 
RECORD CHANGER plays. all These low impedance, perms-
types or lin., 10in., and I2in. nent magnet units have been 
Mono of Stereo records. Manual specially selected to provide 
or automatic play, the fullest range of audio 

reproduction. 

I / 

EASY TO INSTALL-NO TECHNICAL KNOW-
LEDGE REQUIRED. List Price [45-74. OUR PRICE 

[35-00. Credit Term. £3.50 
deposit plus £2 Post & Packing 
followed by 12 paym•nts of [3-10 
(Total Credit Terms [40.70) 

4ei SEND £5.50 TODAY 

Don't miss this bargain. 

ALL EQUIPMENT COVERED BY 12 MONTHS FULL GUARANTEE 

CALLERS WELCOME am 

Pleas, send m• free details of your aaaaa 
Post coupon 

NOW for 

FREE 

leaflets 

Name 

Address 

 PW 6/73 

100.Chase Side London N 14 

Tel:01-886 3733/9666 

• am mum am NB um II 

FIRST TIME EVER 

at £42 • 50 
Solartron CD711S.2 

Double Beam 
Oscilloscope d.c.-9MHz; 3mV-
Om: trigger delay; crystal call/ 
brator; 41n flat faced tube. In 
good working condition. Carriage 
£1.50. 

HARTLEY TYPE 13A 
Only f18.110 

Double Beam oscilloscope 
TB2Hz-750kHz. Band width 
5.5MHz. Sensitivity 33Mv/cm. 
Calibration markers 100kHz and 
1MHz. A completaly reliable 
general purpose oscilloscope. 
Supplied with CIRCUIT DIA-
GRAM and Mains lead. Carr. 
£1.50. 
As above. Complete with all 
accessories. £.5.08. Carr. £1-50. 
Many other oscilloscopes avail-
able. 

GRATICULES. 12cm u 14cm In High 
Quality plastic. 34)p ea. P. 6 P. 5p. 
MODERN TELEPHONES type 706. 
Two tone grey, £3 75 ea. The same 
but black, £2•75 ea. P.8. P. 25p ea. 
AS NEW type 706 BLUE. fS ea. 
P. LP. 25P. 
Also TOPAZ YELLOW £4 50 ea. 
P. LP. 25o 
STANDARD GPO DIAL TELE-
PHONE (black) with internal bell, 
lip ea. P. & P. 50p. Two for £1•50. 
P. 6 P. 75p. All telephones complete 
with bell and dial. 

20Hz to 2011kHz WB 
SINE AND SQUARE GENERATOR 
Four ranges. Independent amplitude 
controls, thermistor stabilised. Ready 
to use. 9V supply required. 11.11.11S 
each. P. & P. 25p. (Not cased, not 
calibrated.) 
MOTOR MIN SYNCHRONOUS 
Size 11, x 2 x 8 240V operation 36 
RPM 25p each. P. & P. SO. 

WOBBULATOR 
Sweeps 8 to 45MHz ready to use. 
6.3V a.c. required. EA each. P. & P. 
25p. (Not cased, not calibrated.) 
CAPACITOR PACK-50 Brand new 
components only Sep. P. 4. P. 17p. 
POTS-10 different values. Brand 
new-50p. P. & P. 17p. 
COMPONENT PACK consisting of 
2-2 pole 2 amp push on/off switches; 
4 pots, various, brand new: 250 
resistors + and watt, many high stabs. 
etc. Fine value at 50p per pack. 
P. & P. 17p. 
P.C.B. PACK S & D. Quantity 2 sq 
ft-no tiny pieces. 50p plus P. & P. 
20p. 
FIBRE GLASS as above £1 plus 
P. 6. P. 20p, 
5 CRYSTALS 70 to 90kHz. Our choice, 
50p. P. 8. P. 15o. 
Matched paire. 5111, per pair. P. 8. P. 
15P. 
TRIMMER PACK. 2 Twin 50/200pF 
ceramic 2 Twin 10/60pF ceramic; 
2 min strip with 4 preset 5/20pF on 
each; 3 air spaced preset 30/100pF on 
ceramic base. ALL BRAND NEW, 
25p the lot. P. ex P. 10P. 
ELECTRONIC TIMER UNITS-
wall or bench mounting-2 Hybrld 
timer boards may be removed leaving 
excellent 12V battery charger; d.c. 
Power supply, etc. Price only £2.50 
incl. carriage. 
AMERICAN SCOPE type USM24. 
A 10 meo scope-all min valves 
complete with circuit diagram. Mains 
Input 115 volt 50 cycles therefore 
£.70•04). Carr. £1.50. 
LIGHT EMITTING DIODES (Red) 
from Hewlett-Packard. Brand New 
38p ea. Holder 1p ea. Information Sp. 
PHOTOCELL equ OCP71-13p ea. 
PHOTO-RESIST type Clare 703. 
Two for 50p.  

DELIVERED TO YOUR DOOR 
1 cwt of Electronic Scrap chassis. 
boards, etc. No Rubbish. FOR 
ONLY £3 SO. 

V.A.T. not included In prices please add 10% 
Open 9 a.m. to 7.30 p.m. any day. 

CHILTINIZA11:11 LTD 
7/9 ARTHUR ROAD, READING, BERKS. 

(rear Tech. College) Tel.: Reading 582605/65916 

PADGETTS RADIO STORE 
OLD TOWN HALL, LIVERSEDGE, 

YORKS WF15, 6PQ 
TEL. HECKMONDWIKE 4285 

The T.V. Graveyard of the North, as seen on T.V. Close to the 
Motorway. Plenty of Free Parking Space. Est. 1935. 

STUDENTS WIRELESS PROCEDURE TRAINING SET. Comprising 
Mike, Single LR Phone and connector. In small wood case. In good 
condition, but untested. A gift, El - 35. Post paid. 

NEW TOP QUALITY MAINS TRANSFORMERS. 250v-250v at 
80ma. 6-3v at 4 Amp. Not to be missed at El - 80. Post paid. 
Weight 10 lbs. 

COMPLETE UNTESTED T.V. SETS. With back and all valves. 
BBC' & ITV. 17" 90. Tube El. 17" 110° Tube n-20. 19" £.3•30. 
Carr. and Ins. on any set £ 1 - 65. 

RECLAIMED T.V. TUBES, all with 12 months Guarantee. AW43/88 
El - 65. AW43/80 El - 65. MW43/69 El.10. Carriage and Ins. on any 
Tube £ 1-65. 

}CWT. OF EX GOVERNMENT ELECTRONIC SCRAP, Resistors, 
Panels, Gears, etc. 30p. Carr. 80p 

19" UNTESTED BBC2 SETS. When available £6. Carriage and 
Ins. £ 1- 65. 

SPEAKERS. Removed from T.V. sets. all 3 ohm. 7 x 4", 8 x 2r, 
6 x 4" 27p, post up. 

TOP QUALITY TAPE. Reel to reel. 5" ST. 44p. 5" LP. 55p. 
5j." LP. 60p. 7" ST. 66p. 7" LP. 80p. Post on any Tape I I p. Tapes 
Cassette Type. C60 35p. C90 45p. CI20 55p. 

JAP EARPIECE. 8 ohm Magnetic 2-5 12p. 3-5 12p. 

EX EQUIPMENT VALVES. All tested on our Mullard Valve Tester 
before despatch. 3 months guarantee on all Valves. Single Valves 
Post 3p. Over post paid. 

ARPI2 6p PCF80 6p PY82 ICip 
EB9I Sp PCC84 6p PY33 20p 
EF80 10p PCL82 14p UI91 20p 
EBF89 15p PCL83 15p 6BW7 12p 
ECC81 12p PCL84 15p 6U4 12p 
ECC82 12p PL82 10p 6F23 20p 
EF9I Sp PL83 10p 20PI 15p 
EY86 22p PL36 17p 20P3 12p 
EFI83 20p PY8I 10p 30F5 12p 
EFI84 20p PY801 17p 30FL I 20p 

P Y800 17p 

128 



J. N.WATT 

101:1GULATEDMWER 

A compact unit that enables a battery 
driven transistor radio to run from the 
mains supply. It incorporates a series 
voltage regulator to give a constant supply 
voltage even when driving the varying 
load of a Class B output stage. 

T
HE simple unit described here was constructed 
by the author for an elderly relative, whose 
battery radio, although extremely useful for 

outdoor use in fine weather, did use up batteries at 
an alarming (and expensive!) rate when left on for 
long periods of indoor use. For such service, a mains 
power supply is the obvious answer, but the design 
of a suitable one is not quite so straightforward as it 
might at first seem. 
Most battery driven transistor radios employ a 

Class B output stage; the current requirements of 
such a stage can vary from a few milli-amps when 
there is no sound output to perhaps 40mA on peaks. 
Addition of, say, 10mA for the other stages in the 
radio results in a requirement varying from about 
12/15mA to 55mA or so, and the employment of a 
simple, unregulated supply will lead to large undesir-
able voltage fluctuations. 
To overcome this objection, a series regulator is 

incorporated, which has that advantage of requiring 

a low power zener diode, the power handling being 
undertaken by the series transistor. The more con-
ventional shunt regulator ( conventional at such 
current levels, that is) would not only call for 
the use of a larger and more expensive zener diode 
but, additionally, since the maximum load current 
would then be diverted to the zener when not 
required by the load itself, there would be a con-
tinuous drain on the transformer of about 60mA— 
greater than its maximum rating. It is under such 
conditions of greatly varying load current that series 
regulators show up best. 

Design 
Fig. 1 shows the circuit. A 12-042V transformer 

and a conventional twin rectifier produce about 18 
volts across Cl when no current is being drawn by 
the load. The base of Tri is held at 5.6V relative to 
the positive supply rail, by zener diode D3 and hence 
the negative output is at about 6 volts, since there is 
about 0.4V across the base-emitter junction of Tri. 
With only a few milliamps load current, most of the 
excess voltage is dropped across Tri, and R2 has 
little effect. When the load current rises to about 
50mA however, R2 drops more of the excess voltage 
and this, along with the reduction in voltage across 

Every component In the power supply can be clearly Identified In this photograph. 

129 



D1 

Fig. 1: Circuit diagram of 9V regulated power unit. 

Cl due to the higher current causing voltage loss 
in the transformer windings, means less voltage 
drop across Tri. Thus, at times when Tri is passing 
more current it has less voltage across it, so keeping 
its dissipation low. 
The output is not absolutely constant, however, 

due to the method of feeding the zener diode, D3. 
The voltage across Cl is, as mentioned previously, 
18 volts when no load current is drawn but falls to 
11 volts at an output current of 50mA; this means 
that a variable current flows through D3 and hence 
its zener voltage is not quite constant, so resulting 
in a similar change of output voltage. The amount 
of such change is small, and of no consequence in 
this application. 

Construction 
Practical construction of the power supply will 

depend to a large extent on individual circum-
stances. In the author's case, there was not room 
for the power supply to be built inside the radio itself 
but it was found that the smallest size of Eddystone 
die-cast box, 414 x 214 x lin., was just deep enough 
to accommodate the transformer mounted on its side, 
leaving ample room for the remainder of the com-
ponents, as the photograph shows. Provided that 
care is taken from a safety point of view, there is 
no reason why any form of construction found to 
be convenient should not be employed. 

Since the transistor is operating in a closed 
environment, a small push-on heat sink was fitted 
to obviate any overheating which might otherwise 
be caused by lack of ventilation. 
The type of connection used to take power to the 

radio will depend on the original method of connect-
ing the batteries. In the case of the radio mentioned 
in the first paragraph, four U2s were fitted, so the 
twin lead from these was cut and a small two way 
battery plug and socket wired in. A compatible fitting 
was connected to the leads from the power supply 
so that either mains or battery operation was pos-
sible, by swapping connections. It is essential to 
observe polarity when wiring up such arrangements. 

* components list 

R1 680f1 IW Tri ACY17 
R2 33f2 3W wirewound S1 D.P. on-off toggle 
Cl 50µF 25V D3 Zener 5.8V 250mW 
D112 1N4002 Ti 12-0-12V 50mA 

Fl, fuse lA with holder. Diecast box, type 7134P 
(Eddystone). HeatsInk type T05. Tag strips. 

Later, the running of another radio, with a 9 volt 
battery, from a second mains supply was required 
and in this case the battery fitted, a PP3, had a two 
way connector in place of terminals. Accordingly, the 
mains power unit was fitted with a mating two way 
connector identical to that on a PP3, observing 
polarity of course. 
For 9 volt operation the zener diode D3 was 

changed to one of 8-2V rating; this resulted in an 
output of about 8-6V which equates with that from a 
9 volt battery after a moderate amount of use. The 
fitting of a 9-1V zener might have given an output 
voltage that was rather too high for a radio designed 
to operate efficiently on 9 volts. • 

TELEVISION 

JUNE ISSUE 
THE PIL TUBE 
One of the most significant developments for 
some time in colour television is RCA's Precision-
in- Line tube which is to be produced in the UK 
by Thorn ( Mazda). This tube has a shadowmask 
with slits instead of dots, giving increased bright-
ness. The major step forward however is that by 
using inline guns with a specially designed 
toroidal scanning yoke the need for dyaamic 
convergence adjustments has been completely 
eliminated. In fact the coils are attached to the 
tube and if necessary both must be replaced 
together. Setting up is almost as simple as with 
a monochrome set therefore. 

TACKLING FIELD FAILURE 
Field timebase failure is the most common TV 
set fault. If changing the valve doesn't do the trick 
just how do you find where the fault lies? This 
month we describe practical methods of field 
timebase testing. 

REVERSE AND FORWARD AGC 
The application of a.g.c. depends on the charac-
teristics of the devices—valves and transistors— 
to which it is applied. With transistors there are 
two opposite techniques of a.g.c.—forward and 
reverse. The precise mechanisms, not too well 
known, will be explained this month. 

TV RECEIVER SERVICING 
One of the first modern UK-produced portable 
TV chassis was the BRC 1580 chassis: this 
month Les Lawry-Johns describes the chassis 
and what goes wrong with it. 

T-EST REPORT 
The next article in this series reports on the 
Nombres RC bridge which E. M. Bristol has 
found to be a useful workshop aid. 

PLUS ALL THE REGULAR FEATURES 

ON SALE MAY 21 
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(Overseas P. & P. Li o;) 

ROAMER 10 WITH VHF INCLUDING AIRCRAFT 
10 TRANSISTORS. 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 VHF listening. Push Pull output 
using 600mw Tranalstors. Car Aerial and Tape Record Bocketa. 10 Transistor, plus 3 
Diodes. Fine tone moving coil speaker. Ganged Tuning Condenser with VHF section. 
Separate coil for Aircraft Band. Volume onfolf. Wave Change and tone Control. Attractive 
Caae In black with silver blocking. 81ze 9" x 7" x 4" Easy to follow instruction» and 
diagram.. Parte price list and racy build plans 30p (FREE with part»). 

ROAMER 
EIGHT 
Mk I 
NOW WITH 

VARIABLE 

TONE CONTROL 

7 Tunable Wavebands: 31W1, MW2, LW, BW1, BW2, 
13W3 and Trawler Band. Built in Ferrite Rod Aerial 
for MW and LW. Retractable chrome plated Tele-
scopic aerial for Short Wave. Push pull output using 
600mW transistors. Car aerial and Tape record sockets. 
Selectivity switch. 8 transistor. plus 3 diodes. Fine tone 
moving coil speaker. Air spaced ganged tuning con-
denser. Volume/on/off, tuning. wave change and tone 
controls. Attractive cue lu rich cheatnut shade with 
gold blocking. Size 9 x 7 x 41n. approx. Easy to 
follow inetructions and diagrams. Parts: Price Liai 
and Easy Build Plans 260 (FREE with Parts). 

Total building cost £ 7.gg p. & 
(Overseas P. & P. go.cgs) 505,/ los. 47p. 

1,111,111,11,....0,111.411,11,11.1411,141. 

POCKET 
FIVE 
3 Tunable Wavebanas 
MW, LW, Trawler Band 
with extended M.W. 
band for easier tuning 
of Luxembourg, etc. 
7 stages-8 transistor, and 2 diodes, 
eupersensitive ferrite rod aerial, One 
tone moving coil speaker. Attractive black and gold 
cue. Size 84 x 14 x 34m. Easy build plane and 
parts price list 10p (FREE with parta). 

Total building costs £2.511 p.p.. 
(Overseas P. & P. 65p) WI Inn 24p 

ROAMER 
SEVEN 
MK IV 

7 Tunable Wave-
bands: MW1. MW2, 
LW, BW1, 8W2, 
8W3 and Trawler 
Band. Extra Medium waveband provides easier tubing 
of Radio Luxembourg, etc. Built in ferrite rod aerial 
for MW and LW. Retractable 4 section 24in. chrome 
plated telescopic aerial for SW. Becket for Car Aerial. 
Powerful push-pull output. 7 transistor, and 2 diode., 
fine tone moving coil speaker. Air spaced ganged t 
tuning condenser. Volume/on/off, tuning and wave 
change controls. Attractive cue with carrying handle 
Size 9 x 7 x 41n. approx. Easy to follow instructions 
and diagram.. Parts price list and easy build plans 
25p (FREE with part.). 

Total building costs £ 6.50 p. p.5 
(Overseas P. • P. 81.06) U Ins. 479. 

Total building cost 

£9.35 
P. P. • Ins. 62p 

(»emu P. • P. 61.05: 

TRANSONA 
FIVE k• 

.5 TRANSISTORS 

AND 2 DIODES 

3 Tunable Wavebands: MW, LW and Trawler Band. 
7 stage-6 transistors and 2 diode., ferrite rod aerial. • 
tuning condenser volume control, fine tone I 
moving coil speaker. Attractive cue with red speaker I 
grille. Blze 64 x 44 x 141n. Easy build plane and I 
part, price list 10p (FREE with parta). 

Total building costs £2.7c P. P. g t 
(Overseas P. d P. Slip) 110 Ina 25p • 

NEW! "EDU-KIT 
BUILD RADIOS. AMPLIFIERS, ETC.. 
FROM EASY STAGE DIAGRAMS. FIVE 
UNITS INCLUDING MASTER UNIT TO 
CONSTRUCT. 
COMPONENTS INCLUDE: 
Tuning Condenser: 2 Volume Control.: 2 Slider 
Switches: Fine Tone Moving Coll Speaker: Terminal 

Strip: Ferrite Rod Aerial: 2 Plugs and Socket.: 
Battery Clips: 4 Tag Boards: Balanced Armature 

Unit: 10 Traneistore: 4 Diodes: Resistors 
Capacitors: Three r Knobs. Unita once 
constructed are detachable from Master 
Unit, enabling them to be stored foe 
future use. Ideal for Schools, Educational 
.‘uthorities and all thou interested in 
radio construction. 
Parta price list and easy build plane 25p 
(FREE with parts). 

All parts including £6.0c P. P. a 
Case and Plans u ins. 33P 

FULL AFTER • Callers aide entrance " Lavelle" Shop 

SALES • Open 10-1, 2.30-4.34 Mon,-Frt. 8-12 Sat. 
SERVICE PLEASE NOTE: ALL PRICES NOW INCLUDE VAT 

4~5.945/ a/%0•40WWW•11*^^/~.4.  

ROAMER 
SIX 
6 Tunable Wave. 
bands: MW, LW. 
8W1, 8W2, 8W3 
Trawler,band plus 
an extra Medium 
waveband for 
culer tuning 
of Luxembourg 
etc. Sensitive fer-
rite rod aerial and 
telescopic aerial 
for Short Waves. 
31n. Speaker. 6 
stages-6 translators and 2 Glories. Attractive black 
cue with red grille, dial and black knobs with polished 
metal insert.. Size 9 x PI x 211n. approx. Easy build 
plane and parta price Bat 25p (FREE with parts). 

Total building costs £4•38P.P. à( Overeat, P. & P. £ 1.03) Ins. 31p 

TRANS 
EIGHT 
8 TRANSISTORS 

and 3 DIODES 

6 Tunable Wa, e. 
bands: MW, LW, 
BW1, 8W2, 8W3 
and Trawler Band. 
Sensitive ferrite rod aerial for M.W. and L.W. Tele-
scopic aerial for Short Waves. 31n. Speaker. & Improved 
type transistors pine 3 diodes. Attractive cue in 
black with red grille, dial and black knobs with pollahed 
metal insert.. Sine 9 x In X 24in. approx. Push pull 
output. Battery economiser switch for extended battery 
life. Ample power to drive • larger speaker. Part. 
price list and estay build plans 23p (FREE with parta). 

Total building costs £41C P. P. • 
(Overseas P. & P. 81.06) Uf Ins. 33p 

RADIO EXCHANGE CO 

61a HIGH ST., BEDFORD, 
Reg. no. 788372 

I enclose £ 

ROAMER TEN D 
ROAMER EIGHT D 
TRANSONA FIVE D 
POCKET FIVE 

Parts price list and plans for 

Name 

Address 

MK40 1 SA. Tel. 023452367 

please send items marked. 

ROAMER SEVEN 

TRANS EIGHT 

ROAMER SIX 

EDU-KIT 

D 

PW54 
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VISIT LONDON'S LIGHTHOUSE 

our lighthouse keeper 
wants to meet you! 

Jim Roche has been lmhofs Eddystone light-
house keeper for a good few years now - so who 
better than he toguideyouintotherightchannel, 
for an Eddystone communications receiver: 

Model 1001 - general-
purpose receiver with 
reception facilities for 
CW, MCW, AM and SSB 
Provision for crystal 
control on 10 cl--iannels. 

EC10 Mk II still 'Top of 
the Pops' in the modest 
price range of communi-
cation receivers. Em-
bodies features usually 
only found in the more 
expensive designs. 

.7.1WHOFS 
112-116 New Oxford Street 
London WC1A 1HJ 
telephone 01-636 7878 R81 

for fasteasv 
reliable soldering 
Ersin Muir:core Solder contains 5 cores 
of noncorrosive flux. instantly cleaning 
heavily oxidised surfaces. No extra flux 
us required. 

EASY-TO-USE' 
DISPENSERS 

Size 5 
Savbit alloy 
18 swg. 18p 
(illustrated). 
Size 19A 
60/40 alloy 
18 swg, 18p 
Size 15 
60/40 alloy 
22 swg, 22p 

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

-der• and Savbit alloys 
in 7 gauges 25p 

deloo" 

Size 12 
for Service 
Engineers and 
Electricians. 
75ft of 18 swg 
Savbit alloy. 75p 

ej)JD] 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 rein( excluding VAT. 
From Electrical and Hardware Shops. Il unobtamable. send 10p p&p erect to. 

MulticOre Solders Ltd., Hemel Hempstead, Hertfordshrre HP2 7EP 
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411MIIMIL 

PRODUCINW 
LINES colin riches 

BENCH P.S.U. 

Model B1-30 is a bench power supply 
marketed by Elliott Relays. It has 
separate meters for output voltage 
and current and a switch on the unit 
enables interruption of the output so 
that voltage and current can be set 
or altered with the load disconnected. 
Output voltage is 0-30V. Line 

stabilisation is better than 0.01% + 
1mV for a 10% change in input 
voltage and load regulation is such 
that a change from minimum to 
maximum load will not alter the out-
put voltage by more than 0-05% 
+ 3mV. Output ripple is less than 
1mV. 

Price of the unit is £35 and further 
gen can be obtained from Elliott 
Relays, 70 Dudden Hill Lane, London, 
N.W.10. 

THE "STEREOBEAMS" 

J. Beam Aerials Ltd., have launched 
their new range of "Stereobeam" 
aerials for both stereo and mono 
reception. There is a wide choice of 
models from a dipole to a six-element 
array. 
Each aerial's folded dipole con-

struction incorporates the patented 
"Inverse balun"—a feature providing 
elimination of pick-up on downlead, 
reduction of interference and dis-
tortion from multi-path reception, 
reactance compensation to give wide 
bandwidth and equal performance 
on all f.m. stations. 
The aerial illustrated is the Model 

SBM6 (8.5dB) priced at £6.95p. 
Further details on the "Stereobeams" 
may be obtained from J. Beam 
Aerials Ltd., Rothersthorpe Crescent, 
Northampton. 

THE VARISPEECH 
F. W. O. Bauch Ltd. have announced 
the "Varispeech", a unit which offers 
precise time control for recordings. 
It is suitable for language and speech 
study, timing speeches, conference 
recordings, transcription, dictation 
and any use where there is a require-
ment to accommodate a given script 
to a given time. 

Frequency distortion is introduced 
on a conventional recorder if record-
ing and playback speeds are altered 
but the Varispeech offers time 
compression or expansion without 
distortion and can, therefore, be used 
to synchronise a given script to any 
situation. The operating principle is 
to convert the voice signal, which is 
recorded in analogue form on a 
normal cassette, to a digital equiva-
lent. A special-purpose computer 
then converts this digital signal to a 
second digital format with or without 
time compression/expansion. Re-
conversion to analogue form restores 
the original speech without loss of 
intelligibility. The record/playback 
electronics are discrete solid state 
and the p.s.u. and servo control are 
100% integrated TTL and MOS 
LSI. Further details may be obtained 
from: F. W. O. Bauch Ltd., 49 Theobald 
Street, Boreham Wood, Herts. WD6 
4RZ. 

EQUIPMENT HOUSING 

These cabinets, distributed by 
Norman Rose Limited are supplied 
packed flat in robust cartons. 
The design of the cabinets is such 

that they are ideal for housing test 
gear, amplifiers, transmitting gear, 
etc., and they can be assembled in a 
few minutes without using any tools. 
The panels simply slot together and 
"trim strips" lock them in position. 

Assembly instructions read as 
follows: 

1. Place bottom panel on a working 
surface and slide the two panels 
over the upturned end pieces. 

2. Place the front and rear panels in 
position and lock on to the bottom 
panel with two of the trim strips. 

3. Place the top panel in position, 
the down-turned end pieces en-
gaging in the side panels. Lock to 
front and rear panels with trim 
slips. 

4. Position self adhesive feet. 
All panels are detachable, the top, 

bottom and side panels being of 
plastic-coated leather-textured steel. 
The cabinet can be dismantled by 

easing off the trim strips and re-
moving the appropriate panels. 

Cabinets come in three sizes: the 
MC1 (8 x 3 x 9-Ain.) costing £3.40; 
the MC3 (17 x 44 x 9-Ain.) at £4.40 
and the MC4 (17 x 6 x 912)—shown 
in pictures—costing £4.60. 
Norman Rose only distribute to the 

trade but if you send a s.a.e. to them 
at 8 St. Chad's Place, Grays Inn Road, 
London, WC1 X 9HJ, they will let you 
know the name and address of your 
nearest stockist. 
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TAKE 2 
JULIAN ANDERSON 

A series of simple transistor projects, 

each using less than twenty components 

and costing less than one pound to build. 

L
IE detectors can be very sophisticated devices, 
and whilst they are far from infallible, they 
give a pretty good indication whether someone 

is telling the truth or not. The principles involved 
vary but one of them makes use of the fact that when 
a person is under tension, as they are when they are 
lying, the perspiration glands start working. Such 
an effect is easily measurable using a very simple 
electronic circuit, Fig. 1. 

The Circuit 
The circuit is primarily one for measuring a 

change in resistance. A sensor is used which com-
prises a small piece of Veroboard of a size suitable 
for holding in the palm of the hand. Alternate strips 
of this are wired together as shown in the diagram: 
When the board is held in the hand with the copper 
side next to the skin, the resistance will appear 
across the strips and affect the circuit; it is not 
essential that every part of the board is in contact 
with the skin. 

To 
sensor 

Tr1 - 
BC 108 

SW1 

VR1 
10k 
lin 

Fig. 1. Simple circuit of the lie detector. 

CCP7G—ii)i  

The resistance of the skin is thus transferred to 
the collector/base circuit of the transistor and it 
will start to conduct. The transistor is in a bridge 
circuit. With the sensor held in the hand and with 
the "subject" not lying, a particular resistance will 
appear across the transistor and the bridge can be 
balanced using VR1. By 'balancing the bridge' we 
mean adjusting VR1 so that the voltages at the 
collector of the transistor and at the slider of the 
potentiometer are the same and no current flows 
through the meter. 

In Operation 
When the subject is asked a series of innocent 

questions, the needle of the meter will remain fairly 
steady; it may wander about a bit but not to any 
great extent. When the subject is asked a question 

No. 49 
LIE DETECTOR 

which they lie to, the skin will sweat, the resistance 
between the Veroboard strips will fall, the transistor 
will pass more current, upsetting the bridge and 
causing the needle to rise. 

Simple though it is, it does work, but unless 
tried reasonably seriously, results may seem a little 
inconclusive. Asking obvious questions and deliber-
ately lying will not work. "Do you live at No. 4 Green 
Street?" . . . "No, at No. 5" . . . even if it is a lie 
will cause little deflection as the subject is not 
under tension. Just what questions you ask is a 
matter between you and the person under interro-
gation. Be çareful however, it is easy to cause 
offence; asking young ladies about their lovelife can-
not be recommended and you are likely to become 
very unpopular if you try this sort of thing. As we 
have said before, the circuit is not infallible and 
should not be regarded too seriously but, if you 
select your questions carefully, it makes a good 
party trick. 

+via SW1 

Fig. 2. Author's layout of lie detector using a piece of tagstrip. 

Construction 
A suggested layout is shown in Fig. 2. The meter 

used can have a sensitivity of anything between 
100,,LA and 1mA; to keep within our budget one of 
the recording level meters has to be used, which are 
available" from a number of suppliers as well as 
that mentioned in the components list but the price 
should be similar. • 

* components list 

R1 4.71tIl 4-W, 5% 
VR1 10kfl linear pot 
Tri BC108 
SW1 On-off switch 
M1 100p.A meter, type V150 

(Henry's Radio) 

1p 
12p 
12p 
5p 

70p 

£1.00 
Prices are those at time of going to press and may 
have changed. VAT, minimum order costs and 
postage etc., are not included and these points 
should be checked carefully before ordering. 
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electronics 

look really 
IN 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 

FRE 
E. POST NOW 

for 
L BROCHURE 

I I or write if you prefer not to cut page 

To: BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, 

P.O. Box 156, JERSEY. Please send your free brochure, without obligation, to: 
we do not employ representatives 

NAME 

ADDRESS 

BLOCK CAPS 

PLEASE WL63 

special free gift also to all our students 
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BENTLEY ACOUSTIC 
CORPORATION LTD. 
la GLOUCESTER ROAD. L1TTLEHAMPTON, SUSSEX EiF97 

£198 
All prices inclusive of V.A.T. Telephone 6743 E1183 
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01.2 .30 6036 .39 61170T . 40 
0132 .30 611(374 . 38 6Q7G . 86 
OZ4 . 25 81107 . 79 6Q7GT . 43 
lA3 . 28 61108 . 63 6Q7‘111) .48 
14707 . 32 61187 1.25 61170 . 35 
1B3GT . 35 611W6 . 72 611711 .55 
1115GT . 33 613W7 .50 684711 . 85 
114 . 13 61156 . 31 680707 . 83 
IN5GT . 37 6C1164 .28 6807 .33 
IRS .28 604 .28 68117 . 53 
184 .22 609 .73 68.17 . 35 
1114 . 29 60060 1.06 68570T . 23 
1115 . 48 6CO84 .60 68Q7GT . 38 
3031 . 85 60116 . 65 6U4GT . 60 
2055 . 50 6016 .43 6V60 . 17 
344 .25 60517 .50 6V6(77' . 27 
31)6 . 19 601/5 .30 6X4 . 20 
3Q4 .38 8CW4 . 83 6)(bOT . 25 
3Q507 . 33 61)1.7 .50 7136 .68 
394 .23 61)764 .50 7117 .32 
40116 .50 6E11'6 . 55 7117 . 28 
5008 50 6E5 .55 787 . 65 
574 ,30 611 59 7111 . 60 
51/40 30 61,60 . 35 724 . 50 
6V40 .33 6113 . 83 911W6 .50 
54107 . 30 6114 . 40 9D7 . 78 
mu .13 6118 .45 1002 . 48 
SZ4GT • 88 6123 .85 10D117 . 50 
6/30L2 . 58 61,24 . 68 1011 . 75 
6480 .33 6125 . 51 1019 . 46 
6407 . 15 6128 .80 10118 . 35 
6105 .24 6132 . 15 IOLDII . 53 
61116 . 50 601184 . 50 10113 . 64 
6432 . 75 60E5 .60 10114 1.08 
OAKS . 25 60117 . 50 1246 . 63 
64116 .ao 611607 . 15 12406 . 40 
615184 . 50 6.150 . 19 1241)6 . 40 
6.018 19 MGT . 29 124E6 . 48 
64(15 . 21 636 . 18 12476 . 23 
6085 . 30 6.170 .24 124U6 . 21 
6476 . 18 6.17(31) . 38 1201'6 . 28 
641/6 . 19 6.11781 .50 12046 . 30 
641'6 . 28 61170 . 12 1211E6 . 30 
64W81. . 54, 6580 . 33 120117 . 27 
64X4 .39161.1 .98 123707 . 33 
61180 . 13 61607 .50 1255 . 60 
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500060 
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NEW STEPNENSPEAKERS 
A new range of loudspeaker kits and cabinets with a 
style and specification for every purpose. You'll be 
cheating a bit if you tell your friends "made it myself". 
We supply superb craftsmen built fully finished cabinets 
in beautiful stain and scuff resistant vinyl In white or 
teak. 
Just fit the speaker cloth (supplied) and screw in your 
speaker. 

HIGH QUALITY 
AT LOW COST 

Send for our free booklet 
" Choosing a Speaker" 

STEPHENSPEAKERS, 
WILMSLOW AUDIO, Dept PW., Swan 
Works, Bank Square, Wilmslow SKI, 1HF 

SINCLAIR IC12 £2•00 

Max. supply Volts 28. Power 6 Watts 
rms. Complete with free printed 
circuit board and 44 page instruction 
booklet. 

SWANLEY IC TOMORROW Et 56 
The World's most powerful IC 
amplifier. Similar to the above but 
operates at 35 Volts max. supply and 
gives 12 Watts rms output. Manu-
factured for us by a leading semi-
conductor company. Supplied with 
our instructions and a 6 month 
guarantee, but no printed circuit. 

SINCLAIR EQUIPMENT 

Is 
(11 sVea. -m-.o • ete 

7.30 £3 SO 
PZ5 £3.07 
PZ8 £8•1141 
AFU £4•56 
Stereo 80 ET. SO 

550 £4.25 
PZ6 £8.40 
Transformer 
for PZ8 £205 
Project 60 
tuner £18.20 

KITS FOR IC12 AND IC 
TOMORROW 
Except for the power kits and speakers 
all items suit both integrated circuits 

DELUXE KIT 
Includes all parts for the printed 
circuit and volume, bass and treble 
controls needed to complete the 
mono version £1 45. Stereo version 
with balance control £3•30. 

POWER KIT FOR IC12 
A set of components to construct a 
28V 0.5 Amp power supply £2•27. 
Also suitable Sinclair PZ5 £3 87. 

POWER KIT for IC TOMORROW 
A set of components to construct a 
35V 1 Amp power supply £2.97. 

LOUDSPEAKERS FOR THE IC12 
8 ohm types. r£1.05. 5" x 8" £1.45. 
PREAMPLIFIER KITS 
Typa 1 for magnetic pickups, mica. 
and tuners with 3 position equaliza-
tion switch. Mono model £1.211. 
Stereo model £2 20. Type 2 for 
ceramic or crystal pickups. Mono 6011 
Stereo £1.20. 

SEND S.A.E. FOR FREE LEAFLET 
ON KITS AND TBA651. 

S-DECS AND T-DECS 

S-Decs £1-44 
T-Decs £2•88 
u-Decs A 

£3•06 
16 dil IC 
carriers £1.20 

EXECUTIVE CALCULATOR ESS 

PROJECT 86 KIT £2 56 
Our extremely popular kit contains 
the extra capacitors, din plugs and 
sockets, cables and fuseholder 
needed to complete Project 60. 

IC RADIO CHIP TBA851 £2•10 
The world's most advanced IC radio 
chip. Contains RF Amp, oscillator, 
mixer, IF Amps, wide range AGC 
circuitry and voltage stabilizer. With 
data £2•10. Send S.A.E. for free 
leaflet on chip and kit. 

SWANLEY ELECTRONICS 
32, OOLDSEL ROAD, SWANLEV, KENT BIM 8E2 

Postage Illp per item. Please add 10% extra to total cost of order for VAT. 
Official credit orders from schools, etc.. welcome. Full lists 109 post free. 
Send S.A.E. for free 8 page book on IC TOMORROW, IC12 kits and TBA651. 

136 



coloLVOLves 
PART 2 VISUAL OUTPUT VALVES 

M.K.TITMAN B. Sc(Eng), C. Eng , MIEE. 

T
HIS section deals with valves which provide 
visual outputs from electrical signals, using 
the principles of thermionic devices. It includes 

such cathode ray tubes as those used for oscillo-
scopes, television, radar sets, data display and level 
indicators. 

THE BASIC STRUCTURE 
The cathode ray tube utilises an electron gun 

assembly to produce a focused electron beam as 
shown in Fig. 5. This beam is used to bombard a 
phosphor-coated screen which fluoresces emitting 
light at the point of bombardment. Various phosphors 
can be used to give different characteristics of colour 
and image retentivity and are consequently specifi-
cally chosen for the designed application. 

Electron 
gun 

Focus 
system 

!XXX: 

Deflection 
system 

fa=à, 

ON 06/91 Phosphor 
coating 

Fig. 5: General arrangement« a CRT using electromagnetic deflection. 

The beam direction can be moved by either elec-
trostatic or electromagnetic deflector systems to 
produce a movable point of light as required. 
Therefore, by sequential scanning, complex electri-
cal signals can provide visual outputs. ' 

OSCILLOSCOPE TUBES 
One of the most important uses of c.r.t.'s is in 

oscilloscopes where an electrical signal is visually 
displayed. Since these are essentially test and 
measuring instruments the tubes used are designed 
to give linear responses and simplicity of access to 
the deflection system. For this reason electrostatic 
deflection plates are used and for safety the anode 
is earthed which allows the plates to be safely ac-
cessible. 
The X axis plates are usually internally driven by a 

ramp generator with switched speeds to give the 
desired time base. Similarly the Y axis plates are fed 
via an attenuator/ampfifier system from the signal 

input, to give a visual display of signal amplitude 
variations with time. 

Electron 
gun 

loo otal 

Electrostatic 
deflection plates 

Electrostatic 
focus 

Fig. 6: Oscilloscope CRT with electrostatic deflection by means of 
the X and Y plates. 

Most modern oscilloscope tubes, such as that 
shown in Fig. 6 utilise a green phosphor screen but a 
wide range of colours is available. Such phosphors 
generally have a short to medium persistence, 
whereas very long persistence can be achieved using 
orange phosphors and very short using blue or 
purple-blue colours. Many tubes use double beam 
systems in which the beam is split by an electro-
static plate and independently deflected by separate 
sets of X-Y plates. In addition, other types are 
available with dual electron gun assembles and in 
some, four separate display traces can be achieved 
in a single tube. 
Screen sizes vary from lin, for monitor tubes to 

6in. in diameter. Modern types are also available 
with rectangular faces. Precision tubes incorporate 
internal screen graticules to eliminate parallax 
errors. High brightness types also utilise metallising 
on the phosphor to increase tube life and reduce 
burning of the tube face coating. 

Final anode voltages are commonly 1 to 3kV 
for general purpose types but up to 20kV for 
special purpose, fast response tubes. Typical de-
flection sensitivities are 10 to 40V/cm for Y plates 
and 15 to 60V/cm for X plates. 

TELEVISION TUBES (MONOCHROME) 
These are large screen area c.r.t.'s which use an 

electromagnetic scan system of four scan coils in 
two planes. Generally the focusing of the beam is by 
means of a small ring permanent magnet located 
on the neck of the tube before the scan coils, but 
modern tubes often use electrostatic focusing. Most 
modern television tubes utilise wide angle ( 110°) 
deflection and the electrical deflection waveform com-
pensates for the deflection de-focusing. The phos-
phor used gives an essentially black and white 
image. 
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The Marconi-Osram Valve Company's 1400A single gun oscilloscope 
tube has a flat face with a display area of 10 x 8 cm. The maximum 

final anode voltage is 4W. 

Typical operating parameters are: 10kV to 20kV 
screen potential; 400V to 500V for the anode poten-
tial; 0 to 400V focus anode; — 50 to — 100V grid 
potential for beam extinction. 

Television tubes are generally designated using 
the Pro-electron code in which the first letter A 
stands for domestic television picture tube. The next 
figures indicate the screen diagonal dimension in 
cms. The final letter is W for monochrome and X 
for colour tubes. Commonly used tubes are the 
A59-23W/R and A47-26W/R which are 23in. and 
19in. tubes respectively. High performance studio 
monitor tubes include such types as M21-12W 
(812in.) and M36-11W ( 14in.). 

TELEVISION TUBES (COLOUR) 
Colour television tubes using the shadow mask 

screen principle, have three separate electron gun 
assemblies all contained in a 90° deflection c.r.t. 
The electron guns use electrostatic focusing and 
are set 120° apart with their axis tilted with respect 
to the screen. The individual beams are aimed 
through holes in the mask at their respective phosphor 
dots which are of three primary colours—red, green 
and blue. The alignment of these beams is de-
pendent upon an external purity magnet and the 
deflection coil assembly. It is critical and requires 
the use of magnetic shielding around the tube neck, 

• since it is affected by even weak magnetic fields— 
such as the earth's magnetic field. 
The electron beams converge and form a spot 

which by suitable mixing can give the required 
colour. Convergence is achieved by physical move-
ment of the permanent magnets in the convergence 
assembly and centring by passing d.c. through the 
deflection coils. Dynamic convergence is achieved 
by the addition of parabolic waveforms to separate 
secondary windings in the deflection system. 
The colour television tubes available are in the 

range 1 lin. to 26in. with their designations in the 
Pro-electron coding as for monochrome tubes. 
Typical types are A49-11X ( 19in.) and A63-120X 
(25in.). 

RADAR TUBES 
The earliest radar devices used ordinary c.r.t.'s and 

measured times for the return of a pulse to deter-
mine distance. Modern radar sets use special radar 

END VIEW OF MAGIC EYE 

tubes with *electromagnetic scan coils which generate 
a scanning beam from the centre of the tube to the 
edge. The scan line revolves in synchronism with 
the rotating aerial and thus an effective picture is 
built up. 
Such tubes are known as Plan Position Indicator 

tubes ( P.P.I.) and are available in a wide range 
of sizes although typically in the region 8in. to 24in. 
diameter. The phosphor is specially chosen for its 
retentivity since the scan rate is usually fairly slow 
and thus orange displays are common. 
The rear port tube is currently being developed 

to overcome the difficulties attendent upon the use 
of graticules, electronic mapping or frontal projec-
tion to superimpose static information on the dis-
play. The map, co-ordinate, scale or other information 
can be slide projected on to the screen through a 
window on the rear of the tube. This is superimposed 
on the radar trace to give additional information. 

LEVEL INDICATOR TUBES 
Commonly known as "magic eye" indicators these 

valves are thermionic devices in which the anode is 
coated with a fluorescent material. Electrons are 
beamed past the grid electrode and bombard the 
anode producing a visible sweep. The basic struc-
ture is shown in Fig. 7 and in this case the electron 
beam bombards the circular anode. With no input the 
beam width is restricted to form a pencil line but 
with maximum input a wide band appears, as illu-
strated. 

Glass envelope 

Mesh grid 

Fig. 7: Sketch of 
the electrode 
assembly of a 
typical "magic 
eye" level indica-

tor. 

This form of level indication is widely used for 
the less critical indication required for general 
pin-pose tape recorders and radio tuning indicators. 
Many different anode shapes are used with side 
and end viewed anodes. The valves generally fit 
standard valve holders and operate at normal anode 
voltages of 100V to 300V, grid- 10y. 

The 700J projection CRT is designed for use with high brightness 
head-up radar displays and requires an anode voltage of 15kV. This 

tube is also a M-0 Valve Co. product. 
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MANUFACTURERS OF ELECTRONIC AND 
AMPLIFICATION EQUIPMENT 
SPECIALISTS IN QUALITY TRANSISTOR 
EQUIPMENT 
OPEN 6 DAYS A WEEK. 9.00 a.m.- 6.00 p.m. 

TRANSISTOR UNIVERSAL 

AMPLIFICATION COMPANY LTD 

163 MITCHAM ROAD. LONDON SW17 9PG 

01-672 3137 9080 

ARE PROUD TO ANNOUNCE AN ENTIRELY NEW RANGE OF 
PROFESSIONAL STANDARD DISCOTHEQUE EQUIPMENT AND AUDIO MODULES 

TUAC DISCOTHEQUE MIXER FEATURING AUTO FADE 

• • i• 

£20.00 Complete PSU £1.95 
p. & p. 50p. p. & p. 25p. 

FEATURES: Mic input with volume and tone control. Two deck inputs for ceramic/crystal PU.',. 
Tape input with volume control. Master volume, treble and bass controls. Automatic mic overide, with 
adjustable fade depth; fades the music down when you make your announcements, then the music auto-
matically returns to its original level. Automatic/manual overide switch. Full headphone facilities. Panel 
mounting, satin enamel finish. 40V D.C. operation. IV low impedance output. 

CONTROLS: mic vol. mic tone. Overide depth. Tape vol. Left deck fader, right deck fader. Deck 
vol, treble, bass. Master vol. Headphone vol, left/right fader. Auto/manual overide switch. Power on/off 
switch. 

TUAC HIGH POWER AMPLIFICATION TUAC MICROPHONE MIXERS-battery operated 
-built to high standards, and built to last 

r 

100 Watt RMS Sine Wave 
G I Purpose Amplifier. 
Suitable for Disco, PA, Guitar. 4 
inputs. 2 volume controls. Master 
volume, treble, middle and bass 
controls. Rugged circuit, rugged 
leather-cloth covered case, short 
and open circuit protection. Tone 
control specification as VA08pre-amp. 
FULLY FUSED. 

£60•50 p. & p. CI 4:10, 50 Watt version 
100 Watt Slave £49 SO. £41 2.5 p. & p. CI 00 

T.H.D. AT FULL POWER 

-all steel construction 

[14•12p. & p. 40p 

CELESTION, GOODMANS & FANE speakers, condenser and dynamic mica, 
mic stands, headphones-all readily available. 

FEATURES: 4 inputs with adjustable sensitivity, 
volume and extra wide range tone control on each 
input. 2 outputs, stereo or mono use. Max. output 
2V. Low noise silicon transistor line up. I8V. D.C. 
operation. 

2 input version, mono only, 2 vol. and tone controls. 
£3•25. p. & p. 35p. 

TUAC POWER AMPLIFIER MODULES 
TP 100W now with 4 RCA 150 watt output transistors 2N6254 

TP SOW now with 2 RCA I 15 watt output transistors 2N3055 

The most popular, powerful and versatile in the Country. ALL OUTPUT POWER RATINGS 
ARE R.M.S. Continuous Sine Wave-Call for a Demonstration. 

Each circuit incorporates a robust driver transformer 
Ya. • stage with thermal overload protection and is short 

and open circuit proof. Full power response 10HZ-.. 
20KHZ 2dB. Input sensitivity 30mV into 3Kf). 

>114;4. Hum and noise better than -- 70dB. Output impedance 
en. Constructed on glass fibre P.C. board. 

• ziize; 0/P matching transformer 4-8-16-60-1000 L8 • 00 
p. & p. 40p. An additional Heatsink is required. An 
aluminium chassis is ideal, just bolt the module 
Heatsink on. 
TPIOOW 100 watts RMS output into 80 £I5•18 
p. & p. 45p. 

P5100 Power supply and transformer £9 10 p. & p. SOp. 
P5100/100 Supply for two TPIOOW modules £I8.00 
p. á p. 65p. 
TP5OW 50 watts RMS output into 8-150 £ 10.36 
P. & p. 40P. 
P550 Power supply and transformer £6-86, p. & p. 50p. 
PS50/50 Supply for two TP5OW modules £ 11-95 
p. & p. 65p. 
Two TPIOOW modules can be wired in a bridge output 
circuit to give a single 200W RMS output into 80 
using P5100/100 supply. Use phase splitter PS201 to 
drive modules. 

TUAC PRE-AMPLIFIER 
MODULES 30mV 0/P into 3K. 

40V D.C. operation except where stated. 

VA06 Suitable crystal/ceramic P.O.. Nit., 
£3.72 guitar, radio tuner, vol., treble á 

bass controls. Sensitivity 8rnV for 
30mV 0/P Treble + 22 - I5db 12KM.. 
Bass * 18dB g 40Hz. 

VAN As VA06, but with extra middle 
£4.22 control. Treble +28d8 g I8KHz. 

Middle +20 -I5dB u. 4KHz. 
Bass +20 - I0dB h 40Hz. Sensitivity 4mV, 

SVA01 As VA08 but stereo with bal. 
£.47 control. 

NIVA01 Suitable for disco, mit., tape 
£4•50 input. 2 inputs, with Vol. & tone 

control on each input. Sensitivity 
2mV. +25dB g I2KHz to +20dB (te 40Hz. 

FIEVA01 Magnetic Cartridge equalisation. 
£2•60 Connects to input of VA06 or 

VA08 with volume control. 

SIPAH Master volume and presence 
£2•40 control. High treble boost of 
+I5dB g 15KHz. 

EFVA01 Increases the output of any of the 
Lit• 50 above to IV. RMS. Low impedance 

emitter follower output. 

HPA01 
i3 • 72 

NEW RANGE 
Includes 3 guitar effects units! 

Headphone Amplifier. e- ISO 
200mW output. Left right fader. 
Volume control. 20OrnV 1 M I/P 
Adjustable sensitivity. 

AM FOI 
f.4•40 

Auto Fade Unit. Feed deck and 
flit. Pre-amps in, output to power 
module. Fade depth and Master 
Vol. Control. 30mV operating 
Level. Spec, as disco mixer. 

P5201 Phase Splitter unit to drive two 
LI.75 TPIOOW modules in bridge 0/P. 

WAA01 
£2• 75 

WAA-WAA Module. This is an 
exceptional unit, producing a 
superb WAA-WAA for guitars. 

Pedal soon available. 18V D.C. operation. 

TUAC LIGHT MODULATORS 

Constructed on glass fibre P.C. 
board, individually tested. 
Three channel light modulator 
will control three separate sets of 
lights, up to 1000 watts each set. 
One channel responds to the bass, 
one to the middle, and one to the 
high frequencies. Input sensitivity 

3 Channel 5/U.18 illus. only 0.5 watt! 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 wave control. 
Isolating input transformer does not affect S1LMB 3 Channe 
Amplifier operation. Fully Fused. £17.45 p. & p. 35p. 

Single Channe version. S2LMB 
Increased capacity of 1800 watts. Sensitivity 52LMB 1 Channe 
control. Isolating input transformer does not £6.47 p. & p. 25p. 
affect amplifier operation. 

FUZ01 Fuzz Module. Professional stan-
64.75 dard. Volume, tone & fuzz 

sustain controls. Case soon 
available. 9V D.C. operation. 

FXDOI Frequency Doubler Module. 
£3•17 Doubles the frequency of any 

sinusoidal wave, such as that 
obtained from the WAA-WAA module. 
9V D.C. operation. 

PRE-AMP POWER SUPPLY UNIT 
For use with all pre-amp modules and discotheque mixer. Not 
necessary if PS100 or PS50 supply is used. Output 40V D.C. 250mA. 
Mains fuse also incorporated. £2•95 p. & p. 25p. 

All TUAC Modules are ready assembled on glass fibre P.C. 
board and are individually tested. 

POSTAGE AND PACKING 20p EA. ALL PRICES ARE INCLUSIVE OF V.A.T. 

ALL TUAC KITS ARE SUPPLIED COMPLETE WITH 

EASY TO FOLLOW WIRING INSTRUCTIONS AND 

CIRCUIT DIAGRAM. CALL FOR A DEMONSTRATION 

OF ANY OF THE ABOVE UNITS. SPEAKERS AND 

CABINETS ALSO SUPPLIED. 

TUAC 
LARGE S.A.E. WITH ALL ENQUIRIES 
PLEASE. 

OUR TECHNICAL STAFF WILL BE PLEASED TO 

ADVISE YOU ON ANY PROBLEM. ALL TUAC EQUIP. 

MENT CARRIES A 12 MONTH GUARANTEE. TRADE 

AND EXPORT ENQUIRIES WELCOME. 
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BAKER hin MAJOR £9 
-• 30-14500 cps. Double cone woofer and 

tweeter combination. Baker ceramic magnet 
assembly flux density 145000 gauss. 
Bass resonance 40 c.p.s. 20 watt RMS. 

MAJOR MODULE KIT £11 .50 
30-17000 cps. with tweeter, crossover and 
baffle. 

Baker Loudspeakers VAT-ADD 10% 

Regent 12" I5W £13 Superb 12" 20W EIS I Grp. 25 12" 25W f8 
Major 12" 20W ei Audi- f 12" 25W £l4 Grp. 35 12" 35W £9 
Deluxe 12" 15W EIO torium "1 15" 35W £20 Grp. 50 15" 50W £20 

Baker Loudspeaker Co., Bensham Manor Passage, 
Thornton Heath, Surrey. Tel. 01-684 1665 

D.I.Y. TECHNICAL BOOKS 
PAL RECEIVER SERVICING (280pp) . .. E3 50 
MAKING & REPAIRING TRANSISTOR RADIOS... E1.00 
HOW TO REPAIR SMALL APPLIANCES . El . 20 
TRANSISTOR RADIO SERVICING MADE EASY El.70 
CAR RADIO SERV. MADE EASY ... ... El . 30 
HI-FI PROJECTS FOR THE HOBBYIST ... E1.00 
TAPE RECORDING FOR THE HOBBYIST ... El . 30 
RADIO HANDBOOK (896 pp) .. ... E6.00 
ELECTRONIC EXPERIMENTS & PROJECTS El.25 
TRANSISTOR-TV SERVICING GUIDE ... E2.2.5 
99 WAYS TO IMPROVE YOUR HI-FI ... El . 50 
99 WAYS TO IMPROVE YOUR ELECT-PROJ. ... El 50 
101 EASY HAM RADIO PROJECTS ... . El 50 
ELECTRONIC GAMES, TOYS YOU CAN BUILD ... CI 40 
HOW TO BUILD SPEAKER ENCLOSURES El 50 
1-2-3-4 SERVICING STEREO AMPS. ... E2 50 
99 ELECTRONIC PROJECTS ... ... El . 50 
HANDBOOK OF BASIC ELECTRONIC EQUI. ... El -75 

Add 10% FOR POSTAGE 11 PACKING 

WHEEL (PW) 4IA ADELAIDE GROVE, LONDON WI 2 

Fully guaranteed 
Individually packed 
VALVES 

B1211 £l-75, EC1184 409! 082 
0831 3101E011200 56p OW' 
DA F96 409 ECUS() 2181) 
01-96 40p ECL82 31p 
0806 489 ECL83 830 
01.92 289 801.86 869 
01.94 40p181,36 409 
01.96 40p, EF37A 2143 
D1170 27p EF40 409 
DY86 29p EF41 780 
DY87 2801 81,80 22p 
D Y802 43p 
80800/05 

II 08 
EI8OCC 87p 
E18100 90o 
E182CC 

21 08 
EA50 
EA BC80 
EA F42 
E891 
EBC33 
EBC41 
F.CC,81 
EBFRO 
EllF83 
EBF89 
80005 
80082 
80083 
80084 
ECC85 
1.0086 
80088 
ECC189 
ECF80 
E01,82 
E0F83 
ECF801 
801,802 
ECI135 
EC1181 
801183 

129 
279 
469 
169 
45p 
46p 
Sip 
36p 
36p 
27P 
279 
25p 
27p 
27p 
36p 
40p 
339 
479 
31p 
31p 
679 
68p 
Sip 
81.0 
9,5p 
36p :8.8 £1.60 PTAS 

EF83 
EF85 
EF86 
EFS9 
IIF91 
111,92 
EF95 
8P183 
EF184 
EFL200 
EL34 
EL4I 
81.84 

ELM 
81.90 
EL95 
85.500 
F.5131 
83180 
81184 
85187 
81151 
EY86 
EY81 
EY8S 

PA liC80 
PC97 
PC900 
P0C114 
PCC89 
P00189 
P08800 
PCF80 
PCF82 

499 PCF84 
31p PCF86 
27p FCF200 
250 PCF201 
279 PCF801 
Sip PCF802 
31p PCF805 
19Sp PCF806 
Sip PCF808 
67p PCH200 
409 PCL8I 
479 PCL82 
Sip PCL83 
37p PCL84 
38p PC1.85 
Sip PCL86 
sip PFL200 
709 P1.36 
229 PL81 
86p PL82 
31p P1.83 
eep P1.84 
Sip PL500 
360 P1.504 
409 PL.508 
40p PL509 

EZII 459 PL802 
87.80 229 P24 
EZ81 249 PY33 
(1Z34 529 PY80 
(17.37 839 PY81 
K T66 t1-86 PY82 
KT88 £2.16 PY83 

V.A.T. 

30P 
800 
Up 
419 
429 
See 
45p 
49p 
759 
25p 
279 
54p 
150p 

8011 
409 
45p 
80p 
80p 
Up 
80, 
40p 
110p 
50p 
359 P Y800 115p 
859 PY801 489 
43p QQ1703-10 
61p 81-10 
45p R17 45, 
409 It19 Up 
359 8TV280/40 
86o £3-2o 
80p 8T8280/80 
62o 28-20 
esp rrin u-80 
706 1725 689 
802 026 68p 
749 027 46p 

3260 17191 60o 
509 
Up 
30p 
9.39 
35P 
3tp 

TRANSISTORS, ZENER DIODES etc. 
OAS 20p 0071 12p 1.5823A 11 80 
0A10 Ebp 0072 209 124785 5011 
0870 10p 00'73 30p IZSIT5 35p 
0.171 10p 0075 23p IZMTIO 33p 
0A73 7p 0076 Ebp IZT5 87p 
0.174 7p 0081 209 IZTIO 639 
0879 (6015 OCSID EOp 20385 51p 

109 0081D11 20p 20401 51p 
0.181 Sp 0082 25p 2,1918 37 
0.191 7p 0082011 309 221304 22p 
'DAD» 7p 0083 OSp 251306 25p 
08202 109 008355 15p 251307 25P 
oAzu) 25p 0081 25P 222147 649 
0A211 sop 00122 50p 222411 t1.50 
082200 059 00139 25p 2529048 259 
0A2201 Soy OCIO 409 222989 £4.00 
0016 60p 00170 25p 
0022 50p 00171 309 
04'25 40p 00172 37p 
0028 25p 00200 409 253730 509 
0028 60p 00201 75p 253731 t2 75 
0029 809 00206 95p 254177 50p 
0C-35 50p 157.111 2001 82303 509 
0036 56p 1525 609 3F100 62p 
0038 42p 1543 101) 3F105 82p 
OC41 17p 15170 7p 3.5128 87p 
0018 12p 18677 lep 35139 111 76 
0070 12p 15702-72538p 35140 97p 

ADI49 
253053 209 AD161 
253054 1509 AD162 
253025 649 AFII8 

AF127 
AF139 
A F178 
AFI86 
A8Y26 
ASY2E1 
A81/67 
BAWI9 
130107 

35154 95p BC108 10p GETII5 451/ 
38159 11-46 BC113 10p GET1113 50p 
61126 45p 110118 209 GEX66 £1.50 
121,1160 73p 1101•72 15p NKT222 20p 
40934 t1-25 BPI 15 Ebp NKT304 500 
40595 11.25 101173 200 RA8310AF 
40636 81-26 BFY51 209 33p 
40668 21-25 IIFY52 20p 80910 28p 
40669 21-40 118 Isp 00928 31p 

ACI28 20p 101100 11-80 130988 46p 

ACI26 23p 1382 47p 00032 29p 
ACI27 Ebp 1121/29 259 fvi1395.1A o 241pp 

ACI76 20p sYzi 3 25P 40  
ACS 17 251, sync 63p Z2A51CF 78P 
ACY28 17p CR81/10 25p ZRII 33p 

SOp CRS1/20 88p ZR2I 48p 
ap, CR81130 4001 ZR22 4Ep 

5Øp RE4 0 8 

p c0R81 1/432 440: 

20 cCRRBR3/20: 341; 
809 31 
48, CR83/30 439 
409 Ç115131023 
259 650 voltage 

ZENER 
DIODES 

215p CR83/40 50p All 

preferred 

48p (23.,A osp IW 0-37 
top 08109 23p 1.5W 0-25 
10p GET103 E3p 7W 0-40 

1/A1-42 
1713041 
U111,80 
UBF89 
uocss 
UCF80 
UCI142 
UCH81 
001.82 
110183 
UF41 
U F80 
UP89 
UL41 
01,84 

509 1, Y85 309 304 4150 168110 45p 61186 
41p YE105/30 309 304 Illip OAKS E5p 611E6 
8bp VR150/30 309 384 42p , 6AE8 301, 6B06B 
30p Z8001; 21.40 ' 5112545122 00 I 8ALS 13p 61136 
350 7.801U £1-40 5B/25SM I BALMY 35p 611Q7A 
48p 2803U 11-10 t2 00 , 6AM6 2511 68107 
60p 2900T 90p 287.5711t1.8a 6858 45p 6BW8 
25p 11,4 18p 5R4(IY 839 nAO5 30P 6Bw7 
80p IRS 30p 5040 80p 6AQSW 459 801 
50p 184 30p 5840 37p 6886 30p 606 
60p 105 20p SYMIT 80p 6A87(1 70p 60E16 
30p ¡TI 182 5Y40 85p 6AT6 2,50 601.6 
30p I X2A Up 5Z3 48p 68156 20p 600 
40p 12211 45p 224 76p 6A1L4OT 5013 6888 
110p 2825 £7.50 5ZIGT 829 6AX5OT 609 61,23 

0801 709 BUS osp 384 Blp 6AB7 Ebo 6B7 Up 61,33 
UABC80 30p UY41 32p 306 15p 6A07 OSp 61187 609 6116M 
MANY OTHERS IN STOCK include CaMode Ray Tube and Speefal 'alree. 
Poetage Up to LI 12p, £1-22 17p, 0.-23 2.2p. Over £3 post free. C.O.D. 25p extra. 

TEXAS INTEGRATED CIRCUIT SN 76131N Stereo 
pre-amp £4-6S. VACUUM CONDENSERS 12, 50, 
55pF each 20,000v. El . 30. P. & P. 20p. 4, Sand 2 bank 
25 way unIselectors. 24V, guaranteed perfect. 2.3•75; 
fA SO; £4 27 respectively. MODULATION TRANS-
FORMERS made by COLLINS. Freq. reap. 200-5000 
CPS; Prl. 6000zCT 3000 TV Sec. 60000. 3000 TV Audio 
Power 20W. EI 25. Post and packing 25P. 

Please add 10% to all 
orders 

METERS /Full List of our very large 
stock of meters on request 

ALL valves 
guaranteed 

6.14 l. 63p 12,107 35p . 6060 
6.15 35p14S7 7Op 6064 
6.150T 209,I9AQ5 40p 6065 
8.16 lOp 19(13 24-00 6080 
6.170 3001191/6 21,25 6146 
6.1751 359.19114 24-64 8020 
5860T 459,20P4 £1-00 9001 
687 2701251.60T 35p 9002 
61(70 170130015 609 9003 
6K8GT 329 30017 115P 0004 
61(25 800 I 30018 609 9006 
aLem 1.35 301,5 68P 
6387 35p 301,1.1 539 
68A7OT 25p 30FL12 95p 
68C7GT 20p 30FLI3 50p 
6807 35p 301,1.14 ello 
68.17 80p 301.15 650 
68.170T 
6887 
681.7GT 
6857GT 
68Q7 
68070T 
6860 
6V6GT 
6X4 

20p 6250 
20p 6X5GT 
479 6463 
36p 6-301.2 
86p 
75p 
OSP 
809 
25p 
20p 
47p 
lop 
16p 
60p 
60p 

£145 
18p 

U.K. 

624 
7R7 45p 
7Y4 60p 
986 309 
11E2 £2•70 

28p 385.57 Ilbp 
40p 30P12 
27p 30PI9 
27p 30P1.1 
309 30PLI3 
32p 30PLI4 
15p 351.60T 
32p 35W4 
25p 357..40T 
25p 5005 
30p 500060 
80p 50E115 509 
70p 75 UP 818-00 
30p 76 409 

78 409 Special Valves 
80 ISp C82339 
723A/13 £7 00 £18 00 
803 £3 00 JP9/70 

171.2:1? Us 805 212 00 135-00 
25p 807 60p 8301 £4 50 

12807 24p 813 84-00 8305 *11 00 
12886 25p 832A £2 70 8308 £14 50 
12.1X7 259 8668 80p 8337 £14 50 
12886 25p 931.1 *4-06 KRN2A 
1211E6 2.8p 954 35P 23 115 
1211117 23p 955 20p WL417A 
12(21 80p 956 17p £1 35 
12E1 t2 50 957 23p 3J/92/E 
1285 189 801 Up *35-00 
12K70T Up 2051 50p 5022 118 00 
12K8OT 40p 5933 11-00 714 1T £3 60 
12Q7(IT 309 6057 45p 725A 216 00 

60p 
459 
66p 

£1'150 
U-75 
£2-00 
15p 
EOp 
4bp 
12p 
129 

C.R. Tubes 
VCR97 

£4 00 
VCR5I7B 

tb 00 
pipp VCR517C 
65p £7 00 
60p 88D £8 10 
75p 882 £110 
73p 885. IA 10 
42p 
30p Pboto Tubes 
409 055625 
459 it 60 
459 931A £4 00 

Colomor (Electronics) Ltd. 
170 GOLDHAWK ROAD, LONDON W12. 

RETAIL: 743 4946 TRADE: 743 0899 
Open 9-12.30, 1.30-5.30 p.m. Thursday 9-1 p.m. 

RAYMER MICROCHIP RE500 
This advanced high-fidelity integrated amplifier is 
completely self-contained and only requires con-
necting to mains, speaker and input. 

Ideally suited for: 
MONO RECORD PLAYERS 
MONO CONVERSION TO STEREO 
STEREO CONVERSION TO QUADRAPHONIC DI 2 Microchip + Decoder) 
T.V. AMPLIFIER 
TAPE AMPLIFIER 
P.A. INSTALATIONS 
AUDIO ALARM ETC. 

SPECIFICATIONS 
OUTPUT 5 watt RMS (10w peak) 
FREQUENCY RESPONSE 10hz to 50khz * 3db 
TOTAL HARMONIC DISTORTION less than 1% 
LOAD IMPEDANCE 4 to 16 ohms 
INPUT IMPEDANCE 100k ohm Nominal 
POWER GAIN 40db Typical 
SIZE 1400 80 x 45mm 

With free instruction sheet. 

PRICE £6. 93 (Inc. VAT) plus 25P P. Lp. 

Guaranteed 12 months against failure in normal 
use. 

TRADE ENQUIRIES WELCOMED 

NAME  

ADDRESS  

Please send   

I enclose P.O./Cheque/Money Order 

RAYNER ELECTRONICS LTD. 
STANLEY RD. CAMBRIDGE CBS 81.13 

Rep. Bus. 1031205 
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FRONT 

NUMICATORS 
Numicators have now superseded dekatrons for 

the display of numerical information but they can 
be used only as display devices. A typical side view 
numicator is shown in Fig. 8. The numerical shaped 
cathodes are stacked one behind the other and 
separately connected to the wire outlets. The com-
mon mesh anode is connected through a resistor to 
the positive supply. The cathodes are earthed by 
means of semiconductor switches and the glow 
forms in the immediate vicinity of the shortened 
cathode. Consequently a count display can be ob-
tained by suitable decimal outputs from a decade 
counter. 

nodemesh-s_ 

Cathode [.11 
numerals-7 

0-9 1 rilr 

Wire 

SIDE 

Fig. 8: illustration of 
the construction of a 

numicator tube. 

Such digital indicator devices give fairly clear, 
high intensity, large size numerals and are still 
widely used in modern digital equipment. Very often 
the displays incorporate red filters to give a cleaner 
visual indication and both side and end view con-
figurations are available. In addition to numbers 
other information displays are available. 

CHARGE STORAGE TUBES 
These are similar in shape and construction to 

cathode ray tubes but embody additional electrode 
structures to store charges. They are used in a wide 
range of applications such as TV camera valves, scan 
charge tubes, storage c.r.t.'s and image intensifiers. 
Generally they are not mass produced and con-
sequently expensive. 
Charge storage tubes rely upon a target electrode 

structure located in an evacuated c.r.t. The target is 
of insulating material which stores charge on its 
surface and the flow of this charge is limited by its 

This E716A direct-view storage CRT is manufactured by the English 
Electric Valve Company has a viewing area of 10 x 10 cm. Because of 
its good deflection sensitivities it Is particularly suitable for compact 
transistorised equipment. The normal storage time is from less than 
one second to several minutes but this can be extended to several daysl 

surface resistivity which is exceptionally high, The 
charge itself is generated by photon bombardment 
in the case of visual to electrical TV camera tubes 
or alternatively by electron beams which are 
scanned across the target. This procedure of im-
printing a non-conductive target with stored charge 
is known as writing and the retention as storage. 
The mechanism by which the charge is removed 

is known as reading and is achieved by means of 
electron beam scanning of the target. The actual 
output signal is derived from this beam usually by 
examining the received beam current and generally 
the effect of this beam is to remove the stored 
charge to the neutral no charge condition. 

TV CAMERA TUBES 
The Image Orthicon is the ultimate commercial 

development of the original studio quality camera 
tube which began in the form of the Emitron tube 
shown in Fig. 9. Here, photon bombardment pro-
duces a charge depending upon the focussed light 
intensity and this is sequentially read by the scan-
ned electron beam current. The metal plate re-
ceives the capacitively induced signal which is then 
combined with the scan pulse information to give 
the complete video-signal. 

Lens 

Object 

Mosaic and photocathode 

Window 

Electron gun 

Target 

Signal plate 

Deflector scan coils 

Fig. 9: General layout of the original Emitron TV camera tube. 

The image orthicon whose structure is illustrated 
in Fig. 10 consists of a plain glass high purity optical 
aperture through which the externally mounted lens 
focus the object on to a photo-sensitive mosaic 
screen. The target consists of a very thin glass sheet 
and fine metal mesh supported in a wire ring. In 
modern tubes the glass is coated with a metallic 
oxide such as vanadium or titanium. Electrons are 
emitted from the photosensitive mosaic and travel 
to the target to form a charge image corresponding 
to the light image. 
The target is scanned by an electron beam which 

is slowed down by the field produced by the walls 
of the tube and the wire mesh. Thus secondary 
emission electrons are minimised. The beam neutral-
ises the target charge and the remaining electrons 
are returned to an electron multiplier dynode chain 
near the electron gun. This gives a very large signal 
amplification and in consequence this camera tube 
is very sensitive. 

It is widely used in professional studio equipment 
since the picture is of high quality. Most cameras 
are equipped with these and the most popular size 
is 412in. diameter. Until recently the major draw-
back to the use of this tube was its short working 

141 



life, as a result of which it was usually hired and 
after use returned for target or gun replacement. 
However improved target materials have contributed 
to a dramatic increase in operating life. 
The Vidicon is now by far the most widely used 

camera tube largely because of its simplified con-
struction and operation and hence distinct price 
advantage. A typical vidicon consists of a photocon-
ductive layer deposited on to a conductive signal 
plate on the inner surface of the glass faceplate. 
The electron beam scans the target and results in 
effective connection of the signal plate through the 
photo-conductive semiconductor layer. In the ab-
sence of light this side of the photoconductive surface 
achieves cathode potential because of the high resis-
tance but the impingement of light reduces the 
resistance and discharges the surface. 

Field, focus and 
deflection coils Return beam 

X XXXI 

Photocathode xxxf 
mosaic 

I MC. 
XX X X 

Charge storage 
target Forward beam 

Electron 
multiplier 

Electron gun 

COT'Gr4)6 

Fig. 10: The image orthicon tube incorporates an electron multiplier 
assembly. 

When the charge is restored by the scanning 
beam, a current flows in the load resistance con-
nected to the signal plate. This output is dependent 
upon the rate of discharge as well as time and is 
thus dependent upon illumination and scan. How-
ever, since the charge can only be restored by the 
beam, there can be a delay on the return of high-
lighted areas which results in image retention. 
Until recently this was a serious problem since 
bright moving objects were blurred, but this has 
now largely been overcome by the introduction of 
the Plumbicon tube. 
The advent of the Plumbicon has now resulted 

in the acceptance of this tube for studio work. Be-
cause of its relatively small size and considerably 
simpler operation, it is increasingly used for colour 
television cameras. Similarly it has always been 
used for closed circuit television and outside broad-
casts. 

IMAGE INTENSIFIER AND 
CONVERTOR TUBES 
These are tubes designed to increase the bright-

ness of images by electronic multiplication. They 
are used in order to obtain acceptable visual images 
of objects which have poor illumination levels. As 
such they are incorporated in starlight viewers or 
infra-red viewers. Another application is the storage 
and amplification of extremely fast events such as 
sparks etc. which occur only for times of 10-3 to 
10-6 seconds duration. 

Generally multi-storage elements are used, with 
each stage giving a gain of 30 to 80 and overall 
gains of 106 are possible. A variety of phosphors 
are used, none of which have a sensitivity corres-
ponding to the human eye. Consequently they do 
not visually appear as bright normal pictures. 

Several types of construction and principles are 
used, all of which involve photocathodes which emit 
secondary electrons which travel through a uniform 
field space. Further gain is achieved either by 
focussing on secondary emission devices or photo-
cathode and phospor boundaries or by using fibre 
optically coupled assemblies. 
The tubes operate with supplies in the region of 

10 to 45kV and usually involve a slight reduction in 
image size. The photocathode material is caesium 
on oxidised silver and typical screen sizes are 0.5in. 
with a resolution of greater than 10,000 lines per 
inch. 

THERMOVISION CAMERAS 
These are essentially radiation detectors in which 

the infra-red radiation is beamed by means of 
scanning mirrors on to a detector. Generally the 
detector is of indium antimonide and this provides 
the electrical signal. The signal is amplified and 
transferred together with the mirror scan synchro-
nisation pulses to form a television-like picture on 
a c.r.t. 
A very limited number of these devices are 

commercially available and needless to say the 
price is correspondingly high. Generally they are 
difficult to use since the response is not easily 
interpreted, however they are very useful for the 
detection of hot spots at fault positions. 

ELECTRON MICROSCOPES 
These are very expensive specialist devices used 

for very large magnification factors of minute ob-
jects. In effect they consist of accurate electronic 
lenses in which the electrons replace light. The 
potentials used are high (>60kV) and the magnifi-
cation factor achieved by focusing the electromag• 
netic or electrostatic lenses can be as high as 200,000 

Filament 

Anode 

Condenser 
Object 

Objective 
lens 

Projector 

Window 

Vacuum 
pump 

Image 

Fig. 11: in the electron microscope electron beams can be focused in 
the same way as light beams in conventional microscopes. 

The construction is diagrammatically illustrated 
in Fig. 11 and shows the focused electron beam 
passing through the object. The chamber is evacuated 
during each operation and the magnified image is 
recorded on photographic film. • 
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IN NEXT MONTH'S  
PRACTICAL 

WIRELESS 
fle 
for 

tites 

ge 

and ORGANS 

rercton 
If you have an electric guitar or organ, you can 
add character to your playing by using this 

• foot- pedal tremolo generator, leaving your 
hands free to play the instrument. Two pedals 
are provided giving (a) variable frequency 
control of the amplitude modulating oscillator, 
(b) modulation depth control. This unit is 
specially designed for ease of operation and 
is ideally suited for group performers. 

0-99 seconds 
PROCESS TIMER 

For all those operations requiring set 
timing, such as photographic proces-
sing, delayed switching, telephone 
call unit timing and tape editing, this 
inexpensive unit uses low cost i.c.s. 
to provide a very accurate switching 
timer with two ranges. 

EXTRA HANDS FM RECEIVER 
Although not strictly intended as a defini-
tive modern design, this project will prove 
very useful to enthusiasts who want an 
increased tuning range of 72 to 130MHz. 
The design is straightforward and includes 
an alignment aid. 

MANY OTHER CONSTRUCTIONAL 
ARTICLES, SPECIAL FEATURES 
AND REGULAR COLUMNS 

ALL IN THE JULY ISSUE 
ON SALE 1st JUNE. PRICE 20p 
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STEREO 
EA1911p 
METE 

common 
N. PICKLES 

HiLsT a gi ea t deal of pleasure can be 
derived from listening to stereo through 
conventional loudspeakers, it is often more 

enjoyable and practical, particularly late at night. 
to use stereo headphones. One of the disadvantages, 
however, is the usual need to position oneself adja-
cent to the amplifier for the obvious purpose of using 
its controls. 

It is the opinion of the author that once the con-
‘entional bass and treble tone controls have been 
set to suit one's taste, it is unnecessary to re-adjust 
them for each record played. This, of course, is 
assuming that the records being played are all of 
similar quality. Volume and balance are however 

Left 
channel 

Left 
volume 

Common 
earth ° 

in more frequent need of adjustment and a unit 
facilitating this from a remote seating position is 
extremely useful. 
The unit to be described contains volume controls 

for left and right channels and an overall balance 
control. Also included is a balance meter to monitor 
the balance of the output of the stereo amplifier 
and the unit is so designed to allow it to be used 
as a balance meter without any power supply or 
headphones connected. 
A switch is provided on the unit to select between 

normal listening and listening via a network which 
provides some degree of cross-talk between the left 
and right channels. The idea behind this is that when 
one listens to stereo from loudspeakers, the sounds 
received by, say, the left ear constitute a mixture 
of left and right signals; the same applies for the 
right ear. It is the balance of these two "views" that 
forms a stereo image. 
However, when one uses stereo headphones the 

left ear can only hear the signals emanating from 
the left channel and a corresponding degree of dis-
crimination exists for the right ear. Therefore, strictly 
speaking, a correct stereo image is not formed 
aurally. Thus some degree of "crosstalk" between 
left and right is necessary. This need only be notice-
able at mid-frequencies, at round about lkHz where 
the ear is most sensitive. The network included per-
forms this function and the effect of this is to shift 
some of the signals into the centre of the image. 

Circuit 
The circuit. Fig. 1, shows the network and the 

components forming the balance meter circuit. The 
two resistors R1 and R4 provide attenuation for the 
headphones from the amplifier loudspeaker outlet. 
With the resistors included the unit can be fed 
directly from the speaker outlet of the amplifier. 
but if an amplifier including an attenuated head-
phones outlet is used then these resistors can be 
reduced in value or even omitted. Balance and 
volume adjustment are provided by VR1. VR2/3. 

D2 0A81 

Ra Right 
çhannel 

120 

Box 4 ¡X 3' 

7' 

7" 

F,g 1. (left) shows ¿he comp/ele jucu 
Fig. 2: (above) gives the positions of th 
Fig. 3: (right) Details of the veroboac 
components being mounted on the oil 
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In the normal mode the switch SW1 connects the 
attenuated signals directly to the volume and balance 
controls. When the signals are switched through the 
crosstalk circuit (FCS) the signals are channelled 
through LI, L2, Cl, C2, and C5, R2 and R3. Capaci-
tors Cl and C2 shunted by R2 and R3, although not 
affecting normal sounds, do provide slight attenua-
tion of any mains hum and generally frequencies 
below 40-50Hz, but with bass notes as encountered 
in music the effect is largely negligible. Looking at 
the balance meter circuitry, the arrangement of C3. 
C4, R5 and R6 is largely a standard circuit, these 
components providing a path to earth of compara-
tively low impedance to high frequencies. 

Slot to 
suit 
switch 

Slot  to 
suit 
meter 

of the stereo headphone É,ni( 
? various holes and slots in the box lid. 

layout from the copper rail side, the 
er side, in the positions shown 

Left 

Pi 

SW1c 

Common 
earth 

* components list 

Resistors 
R1 1200 
R2 470 
R3 470 
All }W 5"„. 

R4 1201.2 VR1 25U 
R5 5.6kil VR2 2512 
R6 5-61n2 VR3 2511 

All wirewound pots. 

Capacitors 
C1 2/4F -1 
C2 2,iiF I 
C3 100p F > 
C4 100pF I 
C5 1'IF .1 

All 12VW 
electrolytics 

Miscellaneous 
M1, stereo balance meter, 100iLA (G. W. Smith). 
L1, U, 10mH (Repanco CH4). D1, D2, diodes 0A81 
or 0A79. SW1, double pole changeover, slide 
switch. Plastic box 4+ x 3 x 11in, see text. Veroboard 
3 x 2in. 0.151n. matrix. Grommet. 3-core cable. 
Stereo phone plug and socket. Knobs. 

Construction 
A plastic box, about 412 x 3 x 114in., as used in 

the prototype, should be obtainable from any good 
radio parts shbp but if difficulty is experienced a 
plastic soap dish of the type with a clip-on lid can 
be used. A metal case can be used but then care 
must be taken to ensure that the underneath of the 
veroboard is clear of the case bottom. 

Drilling details for the box lid are given in Fig. 2 
An easy way of cutting the thin plastic is by means 
of a hot thin knife blade later finishing off the holes 
with a smooth file after the plastic has hardened. 
This method is preferred to drilling which can lead 
to a split box. 
The balance meter, two volume controls, slide 

switch SW1 and the balance control are mounted 
on the lid and the remainder of the components on 
a small piece of 0-15in. veroboard approx. 3 x 2mn. 
or eight strips of 15 holes. The board, Fig. 3, is fixed 
to the box by a single bolt with a spacing nut be-
tween the board and the case. 
VR1. VR2 and VR3 are flat. miniature, wirewound 

SW1a 

Li I  

R1 1—i 
R2,C1 

R 4   

A 

V) Right Soleeve 

Tip Ring 

Headphone socket 

SW1b j 

I 
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The circuit board is mounted inside the box, the various controls 

and meter being fitted to the lid. 

pots, widely available as "extension speaker volume 
controls". Standard size pots will require a larger 
box than that specified here. Single flex is used to 
wire the panel components to the board, as shown 
in the photograph. A rubber grommet was used for 
neatness at the cable entry hole. The cable must be 
long enough to comfortably reach between the stereo 
amplifier and the listening point. 
More than one set of headphones can be used pro-

vided attention is paid to the impedance of the extra 
sets. Too low impedance will cause a loss of volume 
which may not be acceptable. If more headphone 
sockets are fitted they should be wired in parallel. 
Component values are by no means critical and 

there is room for improvement here. Variation of 
the network values can provide some interesting 
effects • 

APPARATUS REQUIRED 
.. Wanted, kit or built, Heathket, stereo control unit model USE-I.—E. H. Smith 

84 Westgate, Louth. Lincs. 
• P.S.U. for TX ( ADM. Patt No. 100337) made by Rees Mace Marine Ltd..—L. Brown. 

46 Massey Road, Gloucester. 
..Wanted new or used Bl2B base.—A. J. Collinge, 87 Iveagh Gardens. Crumblin 

Road, Dublin 12. 
..Wanted LP head (red) for Deccalean.—J. F. Glavin, North Lodge, Northlands, 

Saithill, Chichester. Sussex. 
..Cossor Radio. Model 522 or 523 with or without cabinet. Working or not. Pace 

please.—A. G. Foster, 11 Warwick Road, Luton, Beds. 
.. Wanted a 13 pole wafer switch for a tape recorder B.S.R. Challenge. 10 pole one 

side. 3 pole opposite side.—J. Rowsell. 65 Ayresome Park Road. Middlesbrough. 
Yorks. 

.. Wanted a set of coils to suit a B34 communications receiver, range 150kHz-
30MHz—H.I. Street, 11 Green Farm End. Kineton. Warwicks. 

..Can anyone supply new oro/ha replacement transformer for a Cosser 1035 Mk Ill 
(Parmeko IKA30219).—M. J. Pickering, 19 The Meadows, Newby. Scarborough. 

..3 or 4 dust cores for L.P. coils & Crystal phasing capacitor for a Canadian Van-
couver radio laboratories model 250.—F. J. Stephenson, 34 Pinfold Lane, Scarthoe, 
Grimsby, Lincolnshire. 

.. Wanted coil packs for national HRO-MXS receiver state price and details.— 
B. Gale. 4 Rosebery Avenue. St. Werbughs, Bristol 2. BS2 9TN 

.. Wanted—Three muliard LAI 1 or LAzocrz pot cores, also Amateur tape recording 
magazine. January 1982 and November 1962—Prices to.—R. Common, 17 Highfield 
Avenue, Thundersley, Benfleet, Essex. SS7 IRY. 

..the address of any retailer who stocks obsolete valves. I needs an EBL31 Mullard.— 
G. C. Leake. 71 Bents Terrace. Northampton, NN5 GAW. 

EXCHANGE: 
.."The Technique of Building" las E. G. Warland, 367 pages in Mint Condition. 

Wanted Cosser Scope Manual 1035 MkIll in readable condition. J. Hornes, 91 Saturn 
Way, Hemel Hempstead, Herts. 

..P.W. Oct. 1971 for Jan. 1972.—D. Morrell. Maidwell Hall. Northampton. 

..0smor Signal Generator. Boxed. Mint Condition. " Take Twenty" complete 
series l-30. Plus 30p post. S.A.E. first instance.—W. L. Brunsden, 28 Meadfoot 
Road, Wallasey, Wirral, Cheshire. 

.."Collins TCS Transmitter, coverage 160-80-40 metres, large power supply. also 
very large and heavy, no operating manual, for TW mobile Topband receiver.—P. 
Jenkins, 30 Gainsborough Road. North Finchley, London, N.12, 8AG. 

..134017 receiver, above average, aligned last year. Modified for SSB. A real cracker. 
I want a good muitimeter, or would sell.—M Dickson, 32 Cutliford Way, Littlemoor. 
Weymouth. 

..5 (five) 4CX25013s; Four new one used but ON, for Comm Type RX.—B. K. 
Arnett, 49 Blenheim Drive. Bicester, Oxon. 

..Eddystone S670 " Marine Receiver" for any Transmitting gear or sell.—D. 
McQuillan, Widen Cottage, North Road, Kelly, Fife. 

INFORMATION WANTED 

..any mods to extend frequency range of R1132A 100/124MHz to Include 144MHz— 
D.McKenzle, 19, Manse Road, Ardersuer. Inverness. 

..lend or give the instruction booklet for the Murphy Radio type A34 ( its number 
es 12656) or as much information as possible concerning valves etc. on this receiver.— 
S. Thackery, 9 Dale Close. Fritchley, Derbyshire, DES 2HZ. 

. ° wanted any circuit for a transistorised C. R. Oscilloscope or Feb 72 COPY Of 
P. Ducker, 50, Cheshire Road, Leicester. 

..Ferguson Radio 204BVX manual, service sheet or circuit required. Buy or borrow 
All replies answered.—A. Nicholls, 8 Findlay Place, Swanage, Dorset. 

.. into on Indicator unit 266 fitted with CRT VCR97 and used with receiver type 3845. 
—D. J. Rockliffe, 42, Hollybrow, Selly Oak, Birmingham, 29. 

..any into or circuit diagram of the Cossor 339A scope.—R. Williams, 34, Gwydir 
Road, Llandudno, North Wales. 

..any circuit diagram and component list of metal locators.—J. Martins, Av. 
Almlrant E Reis, 238-60E Lisboa. 1, Portugal. 
—Information wanted circuit details of RCA wavemeter type TEI49.—E. Kutner, 

Spennythorne. Cokes Lane, Chalfont St. Giles, Bucks. 
..wanted circuit diagram, handbook or manual for TRIO JR-60RX (buy or borrow).— 

R. Thomas, 13 Northways, Porthcawl. Glam. 
.. circuits of the following wanted RF units 25.26 and RX52, also any info en Ra No. 

46159 type.—T. Richards, 52 Cookson St., Liverpool, LI SEU. 
.. details on the Ex-Service Tx.Rx. 844 mark 3 conversion to make tunable from 

60-95MHz, will buy or loan manual.—A. C. Norfolk, 24 Hornsby Crescent. Scunthorpe, 
Lincs. 

..can you supply me with InforrnatIon or a circuit for the R1155 radio set etc.— 
A. J. Rudd, Quellerina. 13 Distington Park, DIstington, Nr Workington, Cumberland. 

..any into on S.T.CR4187 set, manual and/or circuit to buy or copy.—T. Eyre. 
Battersea Court, University of Surrey, Guildford, Surrey. 

.. circuit or manual and S meter and mains mods. for R209, Ftx. J McMillan, Derbi 
Hall University, Nottingham.—J. E. McMillan, 202 Tudor Drive, Kingston, Surrey. 

..wanted P.W.'s wallchart circuit building blocks, also any info. on the Taylor 
type 20A circuit analyser.—Mr. J. Nolan, 274 Packington Square, London, N.1. 7UH, 

.. info, wanted on ex-government RG42C receiver (1235). also borrow or buy Informa-
tion booklet on Sinclair X10 amplitler.—G. Winterburn. 40 Priesthilis Road, Hinckley, 
Leics. 

..V.T.V.M. CT54. Mice-Vac., Philips Tape recorder EL3527.. B.S.R. tape recorder 
'Majestic".—J. Moore. 7 Newcastle Road, Liverpool. L15 9HP. 
..circuitry and maker's name of the silicon transistors used throughout in the"Peak 

Sound" Englefield 840A, amplifier 1971.—Mr. W. Wodharns, 13 Wallasey Crescent. 
Ickenham, Uxbridge, Middlesex. 

..School-Boy requires loan of Handbook and/or instruction or Manual sheet for 
Hallicrafters Model S-I08 receiver.—G. Knox, 252 Lode Lane, Solihull. Warwks. 

..Info. on Old 17 set and has anyone modified the R209 II to mains operation, and 
does this eliminate the " Buzzing" Interference on Range 11 top band 1.8 to 2.0 meg.— 
K. F. Best, 17 Chepstow Close, Groes-y-Ceillog, Cwmbran, Mon. S. Wales. 

..Info, wanted on where t can obtain a blueprint for a stereo pre-amp. with bass. 
treble, balance and volume control and its own power supply—H. W. Verce, 49 
Lowestoft Road, Wymering, Portsmouth. Hants. 

—into. on servicing and operating information of the Honor Tube Tester.—R. 
Decamps, P.O. Box 24, 2800 Maline, Belgium. 

.. info, on power supply and the circuit of a Valve Voltmeter, Model CT54 (an ex. 
Navy lob).—J. R. Owen, 40 Kingslea Road, WIthington, Manchester, M20 90A. 

..any into. on "Electra". they make P.A. system loudspeakers.—S. C. Davies, 12 
Hamilton Grose, Peel Common, Gosport. Hants. 

.. Wanted; manual or circuit diagram for Pye Reporter Radio telephone.—P. Jen-
kins. 30 Gainsborough Road, North Firechley, London, N.12 8AG. 
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The Sinclair DM1 Multimeter 
has been designed to fill a need 
for constructors who find ana-
logue multimeters in some way 
limited, while offering a digital 
readout and higher accuracy, 
where previous digital multi-
meters have sofar been expensive. 
The normal retail price at £49 

represents good value and you 
will find that you will always have 
a need for such an instrument to 
measure a.c. or d.c. volts from 
1mV to 1,000V; current from 1pA 
a.c. 1nA d.c. to 1A; d.c. resistance 
up to 1Mf2. The very high input 
resistance makes this instrument 
Ideal for almost any circuit using 
transistors, i.c.s. or valves. A full 
report appeared in the March 1973 
issue only of Practical Wireless. 

RULES 
There is no entry fee, but each attempt 

must be fully completed in ink on the proper 
printed coupon cut from Practical Wire-
less, and bear the entrant's own full name 
and address. 

Every accepted entry will be examined 
and the prizes, as described, will be 
awarded to the four entrants who, in the 
opinion of an expert panel of judges, have 
shown the most skill and judgment in 
listing the eight features in order of im-
portance. 

In the event of a tie or ties for any of the 
prizes, a further eliminating test will be 
conducted by post between the tying 
competitors to determine such winners. 
Any entry which does not comply with 

the printed instructions or is received after 
the closing date will be disqualified, as will 
any received mutilated or illegible, incom-
plete, bearing alterations, or with more 
than one key letter in each space. No 
responsibility will be accepted for entries 
lost or delayed In the post or otherwise. 
The judges' decision and that of the 

Editor of Practical Wireless in all other 
matters affecting the competition, is 
final and legally binding. No correspond-
ence can be entered into. 
The competition is open to all readers 

In Great Britain, Northern Ireland, and the 
Channel Isles except employees (and 
their families) of IPC Magazines, the 
printers of Practical Wireless, and Sinclair 
Radionics Ltd. 
The winners will be notified, and the 

result announced in the earliest possible 
issue of this magazine. 

Free Competition for PRACTICAL WIRELESS Readers 

WIN A 
DIGIIIII MEER 
and a FREE copy of PRACTICAL WIRELESS every month for a year 
There are four of these intruments waiting to be won in this easy-to. 
enter competition organised in co-operation with Sinclair Radionics 

HOW TO ENTER: 
Listed here are eight features of this new multimeter all you have to do is place 

them in what you consider to be their order of appeal to the average PRACTICAL 
WIRELESS reader. For example, if you consider that " Probe lead stowing facility" 
is the most important of them all write 'C' in the box marked 1st on the entry 
coupon; the letter of your next choice goes into the box marked 2nd, and so on 
for all eight. 
Complete the coupon, all in ink or ball-pen, with your own full name and address, 

then cut it out and post in a sealed envelope to: PRACTICAL WIRELESS MULTI-
METER COMPETITION, 16 GARRICK STREET, LONDON, WC2E 9PR. The 
closing date is Friday 22nd June 1973. 

IMPORTANT 
Before sealing, copy out on the outside back of the envelope the eight kéy 

letters in exactly the same order as they appear on the completed coupon. Do not 
enclose any correspondence or matter other than your coupon. 

D 

E 

Light, portable and easy to handle 

Easy readability from number tubes with decimal point 

Probe lead stowing facility 

Accuracy of better than 1% 

Very high input resistance up to 1,000M fl 

A.C. and D.C. current measuring capability 

Price/performance ratio competitive with moving coil multimeter 

Voltage measurement from 1mV to 1,000V A.C. or D.C. 

um am me um um el FREE ENTRY COUPON Bra me me 

I Post to : 

PRACTICAL WIRELESS 
I MULTI METER COMPETITION 

16 Garrick Street, London 
WC2E 9PR 

My order of importance for the eight 
features is listed on the right. In entering 
the competition, I agree to the rules as 
final and legally binding. 

NAME  
(Mr/Mrs/Miss) IADDRESS   
(Block letters) 

Imo %gm CUT ALONG THIS LINEE 

1st 

2nd 

3rd 

4th 

5th 

6th 

7th 

8th 

MIMI 
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DOMESTIC RADIO AND HI-FI EQUIPMENT TO LOOK OUT FOR 

  Pcbhd 
IN spite of some pessimistic mutterings expressed 

in various quarters on the future of quadraphonic 
sound, there is no doubt that there is increased con-
fidence in its viability. Several manufacturers, exhibiting 
at Sonex in the new venue, Excelsior Hotel, London 
Airport, show that in order to be able to sell four-
channel it must be of high quality. 
The characteristic "wait-and-see" of the British Trade 
will not be able to hold out much longer, especially as 
there are now being made and imported quad re-
cordings based on matrix coding systems SQ and QS. 
Some manufacturers have wisely chosen to cater for 
both these systems and the discrete four-channel 

JI 
system generally known as CD-4 ( See News .. page). 
Space does not permit an exhaustive treatment of the 
exhibition, but we have shown here some highlights 
that are worthy of consideration. Some of the main 
features are given and prices shown where known. 
It is stressed that all specifications are quoted and 
are in no way intended as a basis of transaction under 
the Trades Descriptions Act. Full details are usually 
available from manufacturers or agents. E.M.I. Crown 
and ITT were not at Sonex. The quad SQ system 
originates from CBS of America; QS from Sansui; 
discrete CD-4 from Victor Company of Japan. 
The Midlands and North have their own special exhibitions. 

CASSETTE RECORDER 
CC 9201 WITH RADIO 
CC 9301 ( BASF) 

ri j 

Battery mains portable for 
chromium dioxide (automatic 
switch) or ferric °oxide tape, 
wow and flutter less than 
0 3%, signenoise ratio better 
than 45dB (50dB with Cr02) 
Amplifier 1.5W (CC9201) and 
2 5W (CC9301). Radio in 

1 bas a.m.d.m. bands. 

CC 9201 is £55; CC 9301 £ . 
BASF United Kingdom Ltd., 
Knightsbridge House, 197 
Knightsbridge, London, SW?. 

FM TUNER 624 (Armstrong) 
Varicap diode tuning. dual gate lets, ceramic filters, integrated circuit 
phase lock loop stereo decoder. Six preset stations and variable 
control. Preset station frequency meter and tuning meter for centre-
zero tuning or field strength monitor. Switched afc and local, distant 
mode. Sensitivity 1 inV for 30dB _signal noise. Distortion less than 
0.2%-eetdderfidefdd-mitdx-at-1000V 65d 

Armstrong 
Audio Ltd., 
Warlters Road, London, N7 ORZ. 

AM FM TUNER 623 (Armstrong) 
Single scale variable a.m, tuning without band switching: preset 
stations also available. Continuous coverage 145 to 1,625kHz. Sensi-
tivity on a.m. 250nV ferrite rod or 25nV external aerial. FM section as for 
624. Recommended retail price £79•20 including VAT. Also available 
stereo receiver (illustrated) 626 a.m./f.m. £132 including VAT. 

- • 

(timigoornek, 
 iL  

 ner‘ 

SCiENTELEC MULTIPLE UNIT 
This interlocking system comprises: trans-
cription unit 34/45 r.p.m. Wow and flutter 
0-15%. Rumble: 54dB, Amplifier: 2 • 40W. 
Bass/treble cut filters. Tuner: input-75/300U 
with 1r4V for 24dB sensitivity. Less than 
0.5% distortion, amplified a.f.c. and squelch 
cct. Speakers: 8in. and 3in. (45Hz to 20kHz). 
&1.—Sinclair ( SSS) Ltd., 34A Beddington 
Lane, Croydon. 

PICK-UP ARM 
LUSTRE GST1 (Acos) 
Imported Japanese high 
quality pick-up arm 
with counter-
balance, bias 
compensation 
and preset 

adjustable 
base slide for 

optimum positioning. This 
easy to set up arm has an 
integral lift arm and cue 
lever, anti- skating adjust-
ment, height adjustment 
and two headshells for 
interchange of two cart-
ridge types. Price £24.51 
plus VAT. 
Cosmocord Ltd., Eleanor 
Cross Road, Waltham 
Cross, Herts. 
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CASSETTE RECORDER STUDIO 60 (ITT) 
Battery/mains portable recorder for chromium 
dioxide or ferric oxide tape. Fast forward/rewind, 
start/stop and pause controls. 1W amplifier. Auto-
matic motor cut-out and warning light when tape 
ends. Recommended retail price £38.95 plus VAT. 
ITT Consumer Products (UK) Ltd., Maidstone Road, 
Sidcup, Kent, DA14 5HT. 

/e—STEREO AMPLIFIER 1515 & QUAD DECODER SQ1500 (E.M.I.) 
The 15 - 15W amplifier has a quoted distortion of less than 0 2% at 
full power at 8ohms. Conventional controls plus power outlets of 
full stereo system and outlets for disc and tape mechanisms. Quad 
decoder for SQ four-channel recordings to CBS specification. 
Retail prices: Amplifier 1515 £46.50; Decoder SQ1500 £30, both inc. VAT. 
E.M.I. Pathei Division, E.M.I. Sound & Vision Equipment W., 252 Blyth 
Road, Hayes, Middlesex. 

AMPLIFIER RH 520 (Philips) 
Successor to the 590, this 2 x 15W r.m.s. amplifier con-
forms to DIN 45500 Standard. It has switchable "Stereo-4" 
quadraphonic facility, nimble and scratch filters, slider 
controls, headphone socket, power meters. Recommended 
retail price £85 including VAT. 
Philips Electrical Ltd., Century House, Shaftesbury Avenue, 
London WC2H 8AS. 

QUADRAPHONIC 
HEADPHONES 
SH870Q (Crown) 
Four-channel phones of 
low impedance (4 to 
16 ohms) for an input of 
0-2W maximum per chan-
nel. Frequency range 20Hz 
to 14,000Hz. Recom-
mended retail price £15.95 
plus VAT. 
Crown Radio Co. Ltd., 
128 Shoreditch High Street, 
London, El 6JE. 

QUADRADIAL-4 AMPLIFIER MODEL 4060 ( Marantz) 
New equipment designed to provide for synthesised 4-
channel sound of matrix-encoded disc or f.m. broadcast 
programmes. 4 x 15W r.m.s. amplifiers, mode switch for 
mono on four channels, discrete 4-channel, van-matrix syn-
thesised 4-channel or enhanced stereo, SQ matrix 4- channel. 
QUADRADIAL-4 REMOTE CONTROL (Marantz) 
Includes four-channel balance control joystick, master 
volume, loudness switch. 
Pyser-Britex ( Swift) Ltd., Fircroft Way, Edenbridge, Kent. 

(172ADIO/HI-F1 UNIT RS 252 
(Siemens) 
Complete system ( less 
speakers) in one cabinet 
includes PE 3015 transcrip-
tion turntable with pickup 
safety lock operated by push-
rod near centre spindle; pre-
vents pickup being moved 
over turntable without a 
record in position. Shure 
magnetic cartridge type M75D 
2 x 25W r.m.s. amplifier, 
radio tuner a.m./f.m. 
reception, six preset 
tuners on f.m., 
slider controls, 
quadraphonic sound facility. 
Interconti Electronics Ltd., 
Albany House, Petty France, 

\!..ondon, S.W.1. 

POWER AMPLIFIER API, AP2 (Right) FM TUNEF-2\ 
TF1 (Centre) CONTROL UNIT ACI (Left) 
Cylindrical housing power amplifier with up to 50W per 
channel into 4 or 8 ohms (API) or 70W (AP2). Distortion 
rated at less than 0.02% at 50W. Input sensitivity 500mV 
for 35W into 8 ohms. FM tuner sensitivity 1 . 5AV for 30dB 
quieting. Signal/noise ratio better than 60dB. Distortion 
better than 0-1% mono, 0-5%, stereo. 
Control Unit has sensitivities of 2-5mV (p/u) 
125mV (auxiliary) inputs. Outputs 500mV 
r.m.s. and 100mV r.m.s. (tape). 

Lecson Audio, Nuffield Road, 
St. Ives, Hunts. 

re 4-CHANNEL PLAYER QZ100S (Garrard) 
Both this turntable unit and its companion, the QSP25 
Mk. 3, are now available with Q prefix to cater for quadrapho-
nic sound. Capable of playing discrete four-channel and two-
channel discs or, by using the built-in matrix decoder, they 
can provide enhanced four-channel output from two-
channel recordings. High quality magnetic pickup on the 
QZ100S has frequency range 20 to 50,000Hz to reproduce 
CD-4 recording and carrier. 
Plessey Electronics, 
Swindon, Wiltshire. 



FLAT C.R.T. 
THE search for a flat, thin cathode 

ray tube continues. Many ingen-
ious ideas have been put forward, but 
many have had to be shelved simply 
because of cost compared to the 
c.r.t. This is particularly so in the 
case of television screens. Could it 
be that the solutions to date have 
sought to be too clever? An Ameri-
can company has come up with a 
solution which is extremely simple, 
it works, and the cost is not pro-
hibitive. 

Basically, the system is based on 
the principle that if a spot of oil, 
turpentine, etc is dabbed onto the 
roughened side of a sheet of frosted 
glass, the affected spot will become 
transparent. 
Imagine two sheets of glass. The 

rear one is blackened. The front sheet 
is frosted, the rough side facing the 
blacked sheet. Between the two 
sheets is a reservoir of liquid and the 
glass is thus transparent or clear all 
over. All that is necessary is some 
form of matrix to "address" this 
"cell". This could be a fine mesh of 
conductors laid down onto the 
roughened surface of the front plate— 
a very fine pattern of lines in the x 
and y axis—rather like finely ruled 
graph paper squares. 
Action of the device is simple. 

When power is fed to two electrodes, 
the point at which they meet will heat 
and vaporise the liquid, causing a 
white opaque spot to appear. 
The speed at which all this can 

happen is, in present models, be-
tween 1-10mS. Note: this is quite 
adequate for television applications 
where the frame speed is about 30 
per second. Turn off time is about 
10m S. 
Various liquids are under investi-

gation. Trichlorethylene, for example, 
requires 50V at about 2W of power 
to control each square centimetre of 
display area. Compared directly to 
the c.r.t. for TV applications this 
"picture frame cell" uses more power 
but at a lower voltage. Because the 
surface is completely flat, barrel and 
pin-cushion distortion are eliminated. 
By utilising low vapour pressure 
liquids, it should be possible to 
increase efficiency. 
The idea could also be used for a 

form of storage tube display. The 
addressing matrix could be used to 
boil off the liquid in the selected 

ON RECENT DEVELOPMENTS 

"trace" a cas leaving those areas dry 
and thus standing out against the 
transparent surrounding areas. The 
boiled-off vapour would be returned 
to a reservoir via suitable ports where 
it would condense back to a liquid. 
This liquid in the reservoir could, in 
turn, be heated and allowed to re-
condense over the entire surface of 
the cell, thus clearing the display 
ready for the next trace. 
Perhaps thin, flat- screen television 

is nearer than we think, and the 
Japanese are known to be working on 
some pretty cute ideas. 

I.C. SOUND EFFECT 
Electronic organs are popular and 

circuitry has appeared in many 
journals. One very nice asset is a 
Leslie Speaker cabinet which con-
tains a drum which rotates in front 
of a loudspeaker. This sort of f.m. 
gives an effect of vibrato and chorus. 
The more sophisticated home organs 
have a Leslie Speaker built-in to the 
organ itself 
A German company has now pro-

duced an IC which could replace the 
entire Leslie System. It has the 
advantage, besides an obvious tre-
mendous reduction in size, of having 
no moving parts; no motor noise, 
nothing to rotate. The IC, designated 
TC A350, achieves the effect by intro-
ducing a delay time. The actual 
electronics of the system is too 
complex to deal with here, but the 
TCA350 contains some 185 field 
effect transistors and complementary 
capacitors. Another application could 
be to use this IC to replace glass 
delay lines. 

MONO CHIP INDUCTORS 
Little things please little minds 

so we're told, but sometimes it's 
not that cynically simple. Cramming 
a few thousand semiconductors into 
a dual in- line package is a common 
occurrence today, but what of the 
devices which are very difficult to 
integrate? Items such as tuned 
circuits are a problem. However, 
solutions are on the way, in the form 
of subminiature inductors or "coils". 
Described as monolithic chip in-

ductors, these minute devices are 
made by stacking U-shaped con-
ductor patterns which have been 
screened onto a special ferrite tape. 
The U-shaped patterns are stacked 

such that when the individual ends 
of each U are connected to the U's 
above and below, a continuous "coil" 
pattern is achieved. When this has 
been done, the complete stack is 
"fired" resulting in a monolithic 
structure. 

It sounds simple; but it isn't. First 
a special high- permittivity ferrite has 
to be carefully bonded with a plasti-
ciser to make the tape which is typic-

ally about 1 . 8 thou. (1thou — inch). 
1000 

Again when the tiny tapes are 
stacked, holes must be drilled 
through the stack to enable the ends 
of each U- pattern to be connected. 
The entire coil is only 0.08in 3. 
Another snag is the d.c. resistance 

of the " windings". If this is too high, 
the Q of the coil will be lowered 
and the tuned circuit would tune far 
too broadly. The favourite metal, 
Platinum, was found to give a re-
sultant inductor with far too great a 
resistivity. Gold and Silver, other 
immediate candidates, have melting 
points which are much too low to be 
of use with many ferrites. One com-
pany overcame this by developing a 
special ferrite material which could 
be fired at under 900C. 

In their tiny 0.08inch cubes, these 
miniature marvels, called Magna 
Chips, have been produced with Q 
ratings of from 20 to 50 with induct-
ance values in the range 0.1 to 6/rEl. 
Perhaps transformers are a possible 
future development, particularly r.f. 
types. At present, the upper limit 
appears to be around 50MHz. 

GOT A TEMPERATURE? 
If you're worried about getting too 

hot under the collar, you need a 
Hot Spot temperature recorder/in-
dicator. These devices look like a 
transistor (there are other mountings) 
about 0.18inch in diameter. They 
have a particular temperature rating 
which you specify on ordering and 
the present range covers from 100°F 
to 350F in 10 F steps. If one of these 
devices is exposed to its rated tem-
perature it immediately turns from 
bright silver to black. 
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1011C 8P8T 
toggle 20p. 
409 DPDT toggle 
Sip. (These are chrome id...I 
26A rating) 
7201 Sub-miniature DP Di 
2130V a.q2A 48p 

LARGE STOCKS 
ATTRACTIVE DISCOUNTS 
DEPENDABLE SERVICE 
Everything brand newt to makers specs 

ELECTROIMWEE-
Electronic Component 

Specialists 

TRANSISTORS BY 
SIEMENS AND 
NEWMARKET 
3173066 npii ellicon poser 609i 
ACIUK pnp germanium low poser $29 
AC176K npn germanium low power Up 
AD161 npn germanium medium power 42P 
AD162 pop germanium medium power 40, 
AP139 pop germanium UHF 419 
BC 107 1111): BC108 12p; BC109 lip. ) 
BC167 11p; BC168 Op: 111.1169 lip  
50177 lip: BC178 19p; BC179 21p: 
)30267 12p: BC248 11p; B42269 13v f "... 
Standard grouping. availabk. 
BD1U npn med power 89, 
BD1116 pop med power 88, 
DIODES 
0490, 0A91. OAPS ras-1, Pp 
0).200 9p; 0A202 10p 
Other memleOnductore 
ACI28 17p; Ar117 35P 
IIFY61 19p 

Full lists and technical data will be found in 
Catalogue No. 6. See also amendments list. 

ELECTROLYTIC CAPACITORS 
AXIAL LEAD prices subject to amendment by the manufacturer. 
Rated voltage: $9 err 10V I8V 24V 40V 11317 
Capacite or 

0-47 
1-0 
22 
4.7 
LP 
22 
47 
100 
220 
470 
1000 
2200 
4700 
10,000 

7p 
7p 
7p 
7p 
Pp 

149 
239 
37p 

7p7p 

89 
lip 
lep 
269 
40p 

7p7p 

79 
7p 
7p 
Sp 
129 
229 
379 

7p 
7p 

7p 

7p7p 7p 
79 7p 
Sp 9p 
9p 129 
17p 20p 
24p 34p 
40p 

79 

7p 
7, 
7p 
7p 
Sp 
10, 
179 
Up 
110p 

100V 

79 79 
7 

79 7: 7e 7p 

79 79 
79 89 
Sp 120 
129 18p 
179 28p 
24p 419 
409 

Polycarbonate 
-5% Tolerance 
230% up t.. liar: 100V/0 lziF and 
above. 
0.01: 0-012: 0-018: 0-018: 0-022; 
0 027: 0-033; 0-047:0-056: each 4p. 
0 068; 0-082: 41: 0-12: 0.16 each 49. 
0-l8; ;•22 ; each SP 
0 27; 0-33; flp. 0-39 7p. 0-47 11e. 0-16 10p. 
068 lip. If& 13p. 
Prices subject to amendment by the 
menu fact urer. 

SILVERED MICA now-polarteed 
capacitors in 34 values frog» 2-2 pP 
to 680 9F, each Pp 

SIEMENS' 
THYRISTORS 

EZIER DIODES full range 224 value.: 400mW: 47V to 
36V, 14p each; 1W: 6-8V to 82V. lip sash; 1.15W: 4-7Y 
to 76V, Up each. Clip to Increase 1-6W rating to 3 watt. 
(type 286r) 40. 

RESISTORS 10%, 5%, 2% 

t• 
111t1 

%VW 

ToIrraoce none I duet 
arailabir 

I(20W 3 stt 0-2202 (.) 212 
I/8W 8% 4.7 LI-470K CI 224 
1141% let, 4-7 fa-101140 212 
I/2W 6% 4-7 (1-10Mn 224 
I W 101 4-7 CI-10M 0 Ely 
112D 2% 1011-111(1. 224 
I W to%*1/20 CI o 22D-3-90 V.12 
3W 6% I 1-1-10K LI 212 
7W 5% I D 102 0 212 

Codeo; C earnoa glut, high stability, low noise. 
MO-metal oxide, Electroall TRIS. ultra Ir. noise. 
WW wire wound, Pleseey. 

Values: 
9.12 denoted eerie.: 14 12, 18, 22. 27. 33, 311. at. PO. Os. W.: 
and their decades. 
224 denote» merles: as 212 plus II, 13, 16, 20, 24. 30. 34, 43. 21. 
62, 76, 91 and their decades. * PIran remerobcr to ..4.T, tu your order. 

1U lu 1111 100 up 
t.e• note below 

• 7 
0-9 075 
0-9 076 

2 1 08 
5 2 16 

• 2 nett 

e 

Prices are in pence sack tor quantal's' of the tame 
ohmic value and power rating. NOT mixed values. 
'Ignore fraction. on total valve of 'ginner order). 

DIN PLUGS 86 SOCKETS 
by Hirsh...to. Irain, 

2.0) le. socket 10p. plug ltp. 3 % a) sm. soskei 109. 
plug 124 S way ecr. weket 12p: plug lip. 

IMPORTANT. We regret Met leAere rululanlial price in' 
cesan, hare °entered in pane item, flow are due to ase 
inereoJed roe. of impaled line,. P.A.?. Arbor. amended 

TRANSISTOR 
ACCESSORIES 
To3 cover 79 
Heat sinks PC/ w. type 6W1.  irllle.l 80, 

SWITCHES 
el 

ROTARY SWITCHES 
Radioeparee Miniature lakiso.s. {tell . I ti asietubly Is it boil., 
Shalt 411p. 
Water., MBII.2P5W. lilt" 
3P4W. 4P3W, 6P2W. ru, I,, age 

WAVECHANGE 
SWITCHES 
1P12W, 2P6W. 21.4, 
tp3w. eneh 24D 

nit ‘1.11.12W. 2P41W. 

ELECTRUWE 

KNOBS 

a 

All grub screw iltting tort 5 shafts. 
Black. For other type. see 
• *statorros Ne. p t 

118 

ill 

!II 

r . 14 (20nosi) pack of 2 429 
P.I3 (26nuo) pack of 2 389 
P.12 (33rum) pack of 2 40, 
P.19 (20mm) pack of 2 up 
F.18 (26mm) puis of 2 3810 
F.17 (38mm) Pack of 2 40P 
KB.4 (20mm) pack of 4 40p 

K.30/3 ( 17mm) aluminium, each Up 

ore 0110 

POTENTIOMETERS 
Rotary carbon track, double slyer 
SINGLE P20 lin 1000 to 2-231f1 
lip, elo log 4.7K Q to 2-2 meg.114 
2920 Log, 4.7K (LW 2-2MR 14, 
Dual gang lin 4-7K Q to 2-2.110. 
42p: Dual log. 4-7K Q to 2.2m 0 
42p: Loghtntilog. 10K. 22K. 
472. Itiff) only 429: Dual anti. 
log, 10K only. 42p. Any type 
with 2A D.P. main» ineltels. 
12p extra. 
Only decades of 10. 22 * 47 avail-
able in ranges quoted. 

DUAL GONCENTIUG DP20 in any 
combination of P20 value,. Op: 

itb switcb. 72, 

SLIDER 
1,01 or lug. 102 to lineg. In all 
popular values, each 121p. 
t'ontrol knob.: blk/white/red/yel/ 
e-/bineldk. grey/It. grey, each eV 

CARBON SKELETON PRE-SETS 
entail high quality. PR tin: loon 
220 0. 470 n . 1K, 222, 4K7. 10K. 
22K, 17K, 100K. 220K. 470K. 1M. 
2112. 6M. 10M 0. Vertical or 

Slider horizontal nmunting, lip sack. 

IT'S ALL IN THE LATEST 
ELECTROVALUE CATALOGUE 

.›.0. 6 14111 Printing) contain» details 
of 100s of seml-oonductora; 1Ce with 
circuit diagrams. It'a and Cs of 
practically every kind, accemorlek 
componente, tool», materials. etc. 
information and equivalent table*. 
etc. Well Illuetrated (96 pages bra 
81") 26p, poet free with refund 
voucher for 24p. allowable on orders 

£.5 or more. 

with 

25p 
refund 
voucher 

All Items offered for sale ill accordance with our stated 
terms of Moline.... copy .. f which available on request. 
Price. quoted DO NOT include V.A.T. 
Orders from 13.2. customers must be accompanied by 
an additional 10°,, of nett value for V.A.T. 

DISCOUNTS Nor nUorred on well peke llenos. 
10% on orders for 1.5 or more, 15-, on orders for fie or 
more. Pricer rubJerl r.. alleralion Wilma prior noire. 

PLEASE SEE LATEST AMENDMENT LIST. SEND S.A.E. 

POSTAGE AND PACKING FREE 
SURCHARGE 10p on small mall orders under £2. Overseas 
orders carriage and insurance charged at cost. 

(Dept. P.W. 6) 28 ST. JUDES ROAD., ENGLEFIELD GREEN, EGHAM, SURREY, TW20 OHB 
Hours: 9-5.30: Sat. 1 p.m. Tel.: Egham 3603 Telex 264475 

ENG. REG. NO. 1047768. LO. ES ST. JUDES ROAD. ENGLE:FIELD GREEN. EGRAM. SURREY. TW20 CHB 
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TERMS Retail mail order subject to £ 1.00 minimum order . Cash with order only 

Trade and educational establishments M/AC on application (minimum £ 5.00) 

Postage 10p inland. 25p, Europe 

GUARANTEE All goods carry full manufacturer's warranty Get in touch 

today for a complete run-down of devices available from SCS ( include SAE) 

S.C.S. Components Ltd , P.O. Box No. 26, Wembley, Middlesex HAO 1YY 

Registered in London No. 888454 

Device of the Month NE540L 
35 Watt Amplifier 
The Signetics 540 
is a monolithic, 
class AB power 
audio amplifier 
designed 
specifically to 
drive a pair of 
complementary 
output transistors. 

This device features: internal current limiting; low 
standby current; high output current capability; 
wide power bandwidth; low distortion — features 
which make this device ideal for use as 
an audio power amplifier. 

Signetics power driver N E540L 
Yours for just 

including application notes 

/ 
Compatible device 

MCI 339P 
From Motorola, a 
monolithic dual 
stereo preamplifier 

for low noise 
preamplification of stereo 

audio signals. Just look at some of these 
features: 

* Low audio noise 
* High channel separation 
* Single power supply 
* High input impedance 
* Built-in power supply filter 
* Emitter follower output 

Motorola monolithic 
duel stereo 
preamplifier 

including applications notes. 
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Just hold 
this while I 
switch on. 

Sorry about that, Roger. 

P> \ND-AllYWashproof Plasters. 
Hotten+itwirm, 

* TRADE ....ARK 

COMPARE OUR PRICES 
Speaker Bargains 
E.M.I. 13 x 8 in 3. 8 IS OHMS 
PLAIN £2 00 1 
WITH TWEETER £2 25 

Type 350-20 watt with Tweeter 
p.p.3ip. 

TWIN TWEETER . £3•50 
8 x 5 in 3, 8 15 OHMS £1 • 111 
7 x 4 in 34.8 OHMS 90 

FAME 8-8. OHM DUAL CONE £2•111 
CELESTION 8' 15.0HM . £1 40 
BAKER GROUP 25 12" 25 
WATT 8 or 15.0HM £5 75 

21," 8 or 64 OHM p. L 0. 10p 45 
POSTAGE 25p per SPEAKER 
Klt-Form Cabinets Teak 
(17" n 10" x 6") with a is- a 8" 

or 8' CUT OUT £2 75 
18 x 11 x 9 with 13". 8" cutout 

for EMI 350 . £3 70 
(12"x 12"x 6") with a 8" . 5" or 
8" CUT OUT .. £2 25 

(PLEASE SPECIFY CUT OUT) 
Add 35p per Cabinet for P. & P. 
Cartridges with standard fittings iS 
styli 
GOLORING GELSO £2 80 
GOLDRING G800 £4 40 
ACOS GP91/2SC or GP91 
3SC STEREO COMPAT. 

•• 
ACOS GP94 STEREO CER £1•50 
ACOS GP95 STEREO CRYS £1•15 
ACOS GP96 STEREO CER £1•50 
9THAC SONOTONE STEREO 
CERAMIC (DIAMOND) £1 70 

9THAC/G SONOTONE 
STEREO CER. (DIAMOND) 
SLIMLINE . £1 70 

ACOS GP67/2C MONO CRYS 65 
ACOS GP101 COMP. CRYS • 65 
19-TI SONOTONE STEREO 
CRYSTAL . • 80 

POSTAGE Sp per CARTRIDGE 

Microphone Bargains 
MIC45 "ACOS" metal test.. 

crystal hand .. 
CM 20 Crystal Hand .. • 
DX143 Dynamic. cassette-

CML7piOe tcl crystaliCANEi stick ... meta:: 

DM160 Dynamic uni-dir. hall 
metal .. 

UD130 50K/600 OHM unt.chr. 
ball metal .. . . 

TW209 LESSON DUAL IMP 
ball metal. uni-dia. 

CONDENSER MIKE on, • thr 
600 OHM . 

GUITAR MIKE 
LAPEL TYPE. crystal 
POSTAGE 17p each. 

Battery Eliminators 
240v input 6 or 9v d c output 

at 150 mA . 
240v input 6. 7i or 9v output 

at 300 mA 
12v d.c. Input (for carc fits in 

lighter socket) 13. 7> or 9y 
d.c. output at 300 mA . 

P. 6 P. 10p 

•95 
45 

£1 Of 

£1• 45 

LI• 75 

£4 St 

£5•75 

£7 95 
• 45 
• 411 

£1 ft 

£2- ft 

£2 SO 

Tapes —"PAYLAR- base finest 
quality British made. 
5" 600 It 31p M" 1800 It Up 
✓ 900 ft 45p r 1200 It SSp 
✓ 1200 It Sip r 1800 ft Up 
sr 900 It 40p 7" 2400 fl OOP 
51" 1200 ft 55p 
POSTAGE fip each 

PLASTIC LIBRARY CASES 
for Sin Reels tip 

Silo Reels lop 
lin Reels 21p 

P. 5 P. 5p each 

THIS MONTH'S SPECIAL OFFER 
AMSTRAD STEREO HEADPHONES 

Model HPS SA with v. controls. Recommended retail price £4 IS. 
Our Price £3•115. P. ¿ P. 25p. 

SEND 75p FOR COMPLETE CATALOGUE Add 10% VAT on once,. ' no P. P. 

RIVERSDALE ELECTRONICS 
Mall Order Department W4/73, P.O. Box 470. Manchester Mel 4BU 

ALL OUR MERCHANDISE IS FULLY GUARANTEED 



TILICCILCIM 
Mooc Lichtinc System 

PART THREE JUREK BUDEK * 

THE P.W. Tricolour described in parts 1 and 2 
dealt with a design which utilised zero voltage 
control and the printed circuit board, com-

ponents and metalwork was specifically designed for 
that purpose. 

Part 3 deals with the lamp dimming version of 
the P.W. Tricolour which requires a different printed 
circuit board, component changes and modified 
metalwork. To avoid any confusion we will refer to 
this design as `Mk II'. The Mk Il printed circuit 
board however has been designed to accommodate 
either the lamp dimming or zero voltage control 
designs. Each design has its basic differences and 
these can be ascertained by reference to the circuitry. 
The filter circuit as shown in Fig. 9 part 1 remains 

identical for each design. The Mk II metalwork is 
similar in many respects to the original design, but 
will be reproduced in its entirety for the sake of 
completeness. 

Light Dimming 
The light intensity is varied by controlling the input 
voltage to the lamps. This is achieved by using the 
same solid state devices, triacs, as in the zero voltage 
switching design described in parts 1 and 2 in this 
series of articles (April, May 1973). 

Fig. 21 shows some of the voltage waveforms 
obtained by moving the gate pulses in time with 
respect to the input voltage and thus controlling 
the load voltage. 

Photograph shows the lamps unit that is used with the P.W. Tri-

4.1 

The formulae given below gives the relationship 
between the output r.m.s. (root mean square) voltage. 
a function of delay angle *s.. 

V.r.m.s. E.r.m.s. /\ ,\ 2 I ( 7, _ 7 4_ Sin2 -i ' 
2:7 2 i 

Where E.r.m.s.=-, 240V (supply voltage) 
Taking the supply voltage as 100, the above formulae 
can be modified to give the results as a percentage 
of the supply voltage. 

V.r.m.s. 100 • v 2 1 (:7 Sin2cr. ) per cent 
27r 2 

Fig. 22, drawn from the above formulae, shows the 
percentage reduction of the output r.m.s. voltage its 
a function of delay angle ' 7'. 

Alternating 
supply voltage 

Gate voltage 

Voltage across 
triac 

Voltage across 
the load 

/I 

Fig. 21: Some of the triac voltage waveforms obtained by moving the 
colour gate pulses in time with respect to the input voltage. 
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Fig. 22: Graph showing the percentage reduction of the output r.m.s. 
voltage as a (unction of the delay angle cc 

There are various circuits for controlling the 
gating of a triac and thus the power in the load. 
One of the simplest ways is to employ an unijunction 
transistor ( u.j.t.). 
Unijunction transistor trigger circuits are usually 

based on the simple relaxation oscillator as shown 
in Fig. 23. 

E 

R2 

b2 
b1 Fig. 23: Circuit shows simple 

un/Junction relaxation oscillator. 

R3 

TIME-0.5 msec/cm 
Fig. 24: Voltage waveforms relating to Fig. 23 (see text). Photograph 

not to scale. 

Fig. 26: Waveform related to Fig. 25, see text. 

Resistor RI and capacitor Cl form the timing net-
work. On application of a d.c. voltage capacitor Cl 
will charge up exponentially at a rate (time constant) 
determined by resistor RI and its own value until 
the peak point voltage of the u.j.t. emitter is reached. 
At this time the u.j.t. turns on discharging capacitor 
Cl through the base resistor R3 (i.e. with a time 
constant Cl x R3 where R3 << R1). Then the process 
repeats, resulting in a train of pulses across resistor 
R3. Fig. 24 illustrates the voltage waveforms across 
capacitor Cl (upper trace) and the voltage pulses 
across resistor R3 (lower trace). The values of com-
ponents for this oscillogram were: 

D.C. supply — 10V 
R1 - 1511 
R2 - 270ft 
R3 - 10011 
Cl - 0- le 

Synchronisation to the mains is achieved by using 
the circuit as shown in Fig. 25. 

AC 

R4 

Bridge 
rectifier 

R2 

b2 
UJT 
b1 

R3 

Fig. 25: Mains synchronisation of the un/junction oscillator. 

Load 
volts 
Gate 
volts 

Fig. 27: Triac gate voltage pulses and corresponding voltage waveform 
across the load. 
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HOLE DATA 
8 holes A 6/3-2 dia 16 holesr 1/3'2 din 

3 holes B 1.8mm dia All other holes 1.0mm 
22 holes C 1.3mm dia 

Fig. 28: The Mk ii printed circuit board for the PW Tricolour. This is shown full size—copper foil side. The 
respective layouts for zero voltage switching and lamp dimming will be given next month. 
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153010 

b2 
Tr3 
T1543 

R32 270 

100kn 
VR3 
100k0 

52 
Tr2 
T1S43 

C9 

VR4 
100k0 

T1 12 
gR gM 

mt1B mtlM 
D11 

CSR1 a CSR2 0 CSR3 

R18 Ii,C1 R21 1k0 R24 11,0 

D3 04 1 05 
Sil 52 53 

152\033 • 152033/ 1S2033 

Boss R25 1,,c) Middle R261k0 Treble, 

From 'filter unit 

LP1 LP2 

Fs1 Fs2 

t1B mt1M 
gM 

CSR4 CSR5 CSRD 

ml2 mt2 

15921 

CSR1,2 & 3=TIC44 

CSR4,58.8TIC2260 

R30 
,120 

4 

, C10 
250}iF 

CHI 

Cl) 

0.1pF 

S4 

ON (L 
240V 
50Hz 

Fig. 29: Circuit showing the P.W. Tricolour lamp dimming control unit. The associated filter unit is exactly as described in Part 1 of this series 
(April 1973 P.W.) 

* components list 

Resistors 
R16 
R17 
R18 
R19 
R20 
R21 
R22 
R23 
R24 
R25 
R26 
R27 
R28 
R29 
R30 
R31 
R32 

3.3k0 
270Q 
1K2 
33kû 
27012 

3.3kû 
270S1 
1kfl 
1ka 
1kfl 
1 kfl 
sex/ 
2200 
12.Q }W 
2200 
27Q 

All 10% 1W unless otherwise specified 

Capacitors 
Cl 0-11.1.F 
C8 0.1µF 
C9 0.1iLF 
C10 250µF 25V electrolytic 
C11 501IF 25V electrolytic 
C12 250p.F 25V electrolytic 
C13 0.11e 250V a.c. wkg. 

Transformers 
Ti) 
T2 }Pulse transformer, type PT-ATA ITT Ltd. 
T3 J 
T4 Miniature mains transformer, 240V primary, 

0-12V, 0-12V r.m.s. 6VA type 12V, 
R. S. Components Ltd. 

Semiconductors 
Tri TIS43 
Tr2 TIS43 
Tr2 TIS43 
D3 S2033 
D4 S2033 
D5 S2033 
D6 S921 
D7 S2100A 
D8 S2100A 
P9 S921 
D10 T1005 Bridge rectifier 
D11 S3010 
CSR1 TIC44 
CSR2 TIC44 
CSR3 TIC44 
CSR4 TIC226D 
CSR5 TIC226D 
CSR6 TIC226D 

Miscellaneous 
VR1, VR2, VR3 

FS1, FS2, FS3 

LP1, LP2, LP3 

LP4 

Si, S2, S3 

S4 

CH1 

SK1 

PL1 

Texas Instruments 
Ltd. 

100k0. linear potentiometer 

5A fuses and panel mounting 
holders 

Colour flood lamps, 240V 100W 

TIL209 indicator lamp, Texas 

Push on-push off switches 

Single pole mains on-off switch 

Filter choke, Tunewell Trans-
formers type J.B.1 

Lamps socket, Bulgin type P552 

Lamps plug, Bulgin type P551 
(fitted to lead from lamps unit) 
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Si TANDARDNEEW &  SEC  /ONDHAND1 CUST O M SCUSTOM-BUILT MUSICAL I AUDIONS .r& RU Iv 1 E N INSTREULMECETNRTOSN. IC 
REICeIPMENTAXO N ENTERTAINMENTS . 

DISTRIBUTORS FOR A.K.G. HIGH QUALITY MICROPHONES. 

SA25-SA35-SA100 
LOW-PRICED AUDIO MODULES 

FOR DOMESTIC & COMMERCIAL USE 

II 

New Versions using 3A 
'Plastic Power Driver 
Transistors Now Available *1Ni' 

OTHER SAXON PRODUCTS... 
120 WATT HEAVY DUTY MODULE £13 90 • 20p carr. or with supply 

40p 
can'. 

Featuring a rugged class A driver stage, this module will 
run from all our mixers, etc., and most other makes of mixer. 
It delivers 120 watts into an eight ohm load and employs 4 TO3 
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' x 4' (V with supply) 
Low distortion parallel push-pull output stage. 

£1815 

NEW 1.160s jipailversion £ 27.90 

THESE THREE MODULES HAVE ENJOYED UNPARAL-
LELED SUCCESS DURING THE FIRST FEW MONTHS OF 
THEIR BEING MADE AVAILABLE TO THE GENERAL 
PUBLIC. WE ARE PLEASED TO ANNOUNCE THAT WE 
CAN NOW OFFER FAST DISPATCH ON MOST OF OUR 
ADVERTISED ITEMS. INCLUDING THESE THREE 
MODULES. 

SA25 £2.95 
25 WATTS RMS. 7 transistors 7 diodes 

SA35 £4.45 
35 WATTS RMS. : t,,v.i.tors 7 

Carr, 
frl'e 

SA100 £10.90 
100 WATTS RMS. 11 transistors 6 Modes 

Car, 

free 

ALL THREE MODULES HAVE OPEN 6, SHORT CIRCUIT 
PROTECTION. AND THE SA100 IS PROOF AGAINST 
OVER•DISSIPATION & FAULTY INDUCTIVE LOADS. 
ONLY ADVANCED DESIGN TECHNIQUES MAKE THESE 
EXTRA-ORDINARILY LOW PRICES POSSIBLE. 

BRIEF SPEC. FOR ALL THREE MODULES 
Freq. response 15-40,000 Hz .at ldB 

Distortion 0.2% at 1 kHz 

Loads 4 to 16 ohms 

Quiescent current 15 mA 

Noise Better than — 75 dB 

Supply voltage 25-45 volts SA25/35 
40-70 volts SA100 

Size x x (SA10.3) 
4' x 3. 1' (SA25ISA35) 

Circuits, connecting instruction and application data are supplied 
free with all modules. 

SINGLE CHANNEL SOUND/LIGHT CONVERTER 

This compact and reliable unit operates from amplifiers with 
>utputs from 5-100 watts. Does not Impose a heavy load on 
'he amplifier, or, if connected in the wrong polarity. cause any 
damage. as with some units. 

Operation is simplicity itself and the unit is fully fused. The 
dnit is supplied to function from bass notes but may easily be 
converted to respond only to treble or mid-range notes by the 
addition of components costing less than 5p. 

4 

'mud' 

£8590 carr. 
free 

THREE CHANNEL SOUND TO LIGHT UNIT 

Handling the total of 3000 watt (3kw) this unit is unique for its price in that not only bass, middle and 
treble but also master controls are provided. Two amplifier sockets eliminate the need for split leads, 
etc. Supplied In Tough Steel case for free mounting or panel fixing. carr. 
Fully guaranteed. £1 915 30p 

MONO VERSION £le.50 carr. 20p ( As illustrated. S.A.E. details 9 volt operation) Outputs up to 
volt RMS 

£15.80 color. 

30p 

SAXON STEREO 
CONTROL UNIT 

Two decks, and full headphone monitoring. The unit is main operated and measures 174' 3' x 4' deep 
and is finished with a smart white on black facia. The contro s are: Left/Right deck fader, volume, bass, 
treble, Headphone Selector and volume. Microphona volum , bass, treble, mains on/off. 
THIS IS A MUST FOR THE HOME BUILT HIGH QUALITY DISCOTHEQUE AND IS COM-
PARABLE TO UNITS AT OVER TWICE THE PRICE. (N.B.—Stereo only has mic input.) 

POWER SUPPLIES FOR 

THE SA25/35 & SA100 AUDIO MODULES 

PU45 Unstabiltzed supply for 2 SA25,35 Ea 90 

PU70 Unstabilized supply for one or two SA1C0 
£7 75 carr. 40p 

PS45 Stabilized module for 2 SA25's or two SA35's 
£3 SO carr. free 

MT45 Transformer for above, heavy duty £2.85 carr. 20p 

MT30 Transformer for unstabllized supply complete with 
rectifier diodes mounted ¡WU carr. 20p 

PS70 Stabilized supply module for one or two SA100's 
fa 90 carr. free 

MT70 Transformer for PS70 ES 90 cam 409 

ALL MODULES ARE BUILT ON 

GLASS FIBRE P.C. BOARD 

AND ARE SUPPLIED FULLY TESTED 

CALLERS 8. MAIL ORDER: 

327-331 Whitehorse Road, 

W. Croydon, Surrey. 

CRO 2HS SI -6046205 

COMPLETE AMPLIFIERS 

The CSE 100. £34-90 carr. free 

This versatile unit is now available in a black vynide 
case and so represents even better value than ever 
delivering speech and music powers of up to 100 
watts RMS and continuous signal outputs of 
70 watts. Two individually controlled inputs with 
wide range bass and treble controls. Ideal for small groups D 

The SAXON 100 £48 50 carr. free 

e, e e • \ 

• • • *woe 

J.S . etc. 

With an RMS output of 120 watts speech and music, 
100 watts continuous power, four individually 
controlled FET Input stages and wide range bass 
and treble controls, this amplifier has established 
itself as a unit offering quality and reliability at low 
cost. 

LOUDSPEAKERS British made bargains!! 
12. 25 watt 8,15 ohms £5 95 cam 30p. 15' 50W.8/15 ohm £14.50 carr. 50p. 
12 . 40 watt 15,000 gauss magnet system 8/15 ohm £11.50 carr. 40p. 

A.K.G. MICROPHONES suitable for disco, group or general P.A. use. 
DI I DHL IDEAL DISCO MIKE ONLY El 45 (HO £11 00). SEND SAE FOR 

OUR AKG PRICE 

All prices subject to VAT at standard rate ON ALL MICS 
LIST. DISCOUNTS 

CALLERS ONLY: BUSINESS 
OUR NEW HOURS: 
DISTRIBUTORS 9.30 •. m. 

CIRCLE SOUND, to 5.30 p... 
328-330 She Banks, Rochester. 
Medway 494199 

600 Watt 3 colour Light 
Boxes Smart Resine 
finish £ 15 carr, frez. 

TERMS OF BUSINESS: 

c.w O. or C.O.D. 135O estro) 
All cash in regd. envelopes Please' 

Telephone orders to our CROYDON BRANCH. 

TRADE A EXPORT enquiries invited. 
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Would you spend 
an hour a day 

to earn more money 
in Electronics-

Television-Radio? 
If you're willing to give up one hour or more a day 

we can help you get into the lucrative growth industries of 
electronics, television, radio. 

And if you're already in, we can help you get on! 
With our know-how and our wide experience in teach-

ing, plus your determination to study, we can turn your 
interest into the technical knowledge you need for success. 
Once you've got the qualifications you need, you'll be in a 
good position to take full advantage of the opportunities 
which exist today in all fields of electronics - in television 
(colour and black/white) and in radio. (We teach you the 
theory and practice of valve and transistor portable cir-
cuits while you build your own 5 valve receiver, transistor 
portable and high grade test instruments). 

With ICS you study at home - at your own pace, when 
you choose, in the time you've got available. Your ICS 
tutors will give you all the help and encouragement you 
need to pass any exams you want to take. 

Don't waste another day. Take your first step now 
towards a better paid, more assured future. Send for your 
FREE Careers Guide today. 

ICS your key to the door of opportunity 

Tick or state subject of interest and post to: 
International Correspondence Schools, Dept. 232M. 
Intertext House, Stewarts Road, London SW8 4UJ. 

Subject of interest 

[] Society of Engineers Graduateship (Electrical Engineering) 

C & G Telecommunications Technicians Certificates 

' c & G Electrical Installation Work 
C & G Certificate in Technical Communication Techniques 

MPT General Certificate in Radio Telegraphy 

7 1 Audio, Radio & TV Engineering & Servicing 

Electronic Engineering, Maintenance, Engineering 
systems, Instrumentation & Control systems 

Computer Engineering and Technology 

Electrical Engineering, Installations, Contracting, Appliances 

, Self-build radio courses 

Name  

Address 

Occupation_   _Age_ 

aw•Accredited by the Council for the Accreditation of Correspondence Colleges • .41 

ALL PRICES INCLUDE VAT 
BARGAIN PARCELS 141b at £1-60 plus 35p P.P.: 281b at £3. 00 plus 
574p p.p.; 56Ib at £4.95 plus £ 1.374 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 47TH. medium 
Persistance, green. Ideal scope tube. 

Also 091 44m, dia. Length 15in, Also 7BP7. All unused as new. Price £1•55 
DOSt paid. 
NEW HEAVY COAX CABLE dia. r 70 ohms approx. 50ft. lengths £ 1 • 55, 
p. & p. 32Ip. 100 ft. lengths £2.97, p. & p. 55p. 

AERIALS. New Condition Whip Type, 4ft. 22p; I IR. 82Ip. all collapsible 
type. P. & p. 4ft. 10p, Ilft. 15p. New bases on adjustable clamp for the 
above, 67;p. p. & p. 274p. 

CRYSTALS AS NEW. He 6u, 5,345; 5,030; 4.945; 4.875; 4,840; 4,795; 
4,580; 4,660; 4,520; 4,510; 2,295 Kc/s. 55p each plus 8p p.p. 

OUR SELECTION OF 6-Ex. ECM. METERS consisting of 3in.. 24in.. 2in. 
mill amps, volts, amps. Mixed at the bargain price of L2'20 P. & P. 274p, 
minimum order of six. 

ANY HEIGHT AERIAL TUBULAR SECTIONS j" dia. X 3ft. long. Brass 
screw in ends, copper coated and painted. Good condition. 22Ip p. & p. 5p 
each. Minimum order 6. 

AS NEW AERIAL TUNER UNIT No. 6 11.F. consisting of 14 inch 500 mico, 
ampmeter 3 gang tuner 75 PF geared BNC type socket size 54" x 44" it 
5". Price £ 1 • 65, p. & p. 27Ip. 

NEW AERIAL WIRE ON BOARDS 7/22 UNCOVERED 90ft 50p, 100ft. 
60p, p. & p. 22p. 

AERIAL MAST POLES approx. 5ft high r dia. Interlocking ends. Mini-
mum order three. New condition, £1 • 10 each section. Carriage 374p each 
section. 4" 75 ohms Coax in 50ft coils with BNC plugs good condition. 
Price £1.10 + 32Ip p.p. 

AS NEW 500ua PENNY SIZE METERS complete with jack plug price 
£1.10 each, p. & p. 10p. 

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. 

FERRANT! Radio 

.‘1 414 onv,,,ifyFRfEEID3AT2A 
8E839 lap 2TX300 12p ZTX50•2 17p Z8178 38p 
1l1,860 20p ZTX301 18p ZTX503 14p 58270 11 p 
8E861 20p ZTX302 17p ZTX504 483 Z8271 lap 
81,896 16p ZTX303 14p ZTX530 lip 58272 18p 
lir897 23p ZTX304 21p Z8142 311p 58274 19p 
OF898 20p ZTX310 9p Z5170 10p Z8276 lop 
21)1107 Op ZTX330 15p 28171 18p 28270 8' 
ZTX108 lity 21X384 18p 28172 UP • Zenon • 
ZTX109 lip 21X500 lb 28174 17p 118030A to 
2111214 16p ZTX601 lap 28176 23p K8180A 19p 
All devises tip grade, brand ninw fully guaranteed. We specialize 
Ferranti semiconductors and can supply any device. Postage d. Packing 10p 
Free over £2. Send S.A.E. for full list and dale. All prices include V.A.T. 

DAVIAN ELECTRONICS 
PO BOX 38 OLDHAM, LANCS. OL2 6XJ 

NEW VALVES! GUARANTEED AND TESTED 

24-HOUR SERVICE 

IRS .24 SOP19 -63 ECC.132 -17 EL33 -83 PCF86 .44 PY801 
185 31 30PLI .54 ECC83 .21 EL4I .68 PCF801 R19 117 
114 .14 DAP91 .21 ECC85 BIM 20 PCF802 .88 U191 .64 
984 Id DAF98 .35 ECH35 .48 EM80 lb PCF806 .55 U251 .80 
34 -48 DF91 .14 ECE142 .68 51181 .36 PCL82 118 U899 -84 
61301.2 .48 Ogle .36 EC1181 .24 5584 .80 POLOS .58 U801 78 
6A16 .18 0577 .18 ECL80 137 2156 .87 PCL84 .81 UABCOO 119 
6AQ5 -81 DX91 -25 ECI.82 5580 .19 POLOS .34 1113F89 118 
613W7 -48 DK98 .43 501.86 -32 5281 .81 PCL86 115 1100846 .38 
8F1 •87 ELF.? -35 EF39 -43 11161 43 PFL200 -85 IICH42 
5F23 .84 DL94 -46 EF41 .58 KT68 .75 P1.36 -45 UCH81 118 
8F25 .49 DL96 .311 EISO 22 578 11.00 PL81 .41 UCL132 
12AU7 .17 DY88 .21 EF85 26 PC88 .48 UF41 .49 
26L6OT .18 DY87 -21 EF88 27 PC88 .48 PL83 .81 LrF89 .28 
30CI6 DY802 -28 EF89 24 PC97 -54 PL84 .23 VIA1 52 
30017 78 1lABC80 .23 EF91 12 PC900 •88 P1.800 Ad ULU 27 
30018 Ali 513033 .43 EF92 28 POC84 .27 P1404 58 UY41 87 
30F6 10 50041 .47 111+183 25 POC89 .41 PY81 23 UY815 -22 
80FL1 EBF89 .27 EFI84 27 PCC189 -48 P182 23 W77 .42 
30FL14 .83 ECC81 .15 EH90 33 PCF80 PY800 30 577 .18 
Post/ Packing on 1 valve 79. plus Sp. per valve on each antra valve. Any parcel Insured 
against damage in trannit 3p. extra. ()Moe address, no callers. 

GERALD BERNARD 83 Osbaldeston Road, 
Stoke Newington, London N.16 
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Under-ctrassis wiring of the above receiver. 

GOING BACK... 

15713 88 
50 14°13°?') 

M
r. Paul Godfrey has sent us some excellent 
photographs of a vintage wireless. He dis-
covered it at an auction in Great Yarmouth 

and is wondering if anyone can help him identify 
the manufacturer and the rough age of the set. 
The exterior bears no maker's name but a great 

many of the components bear the name "Saxon 
Radio, Blackpool." The wiring is somewhat untidy 
for the standard of the day and Mr. Godfrey wonders 
if the wireless may have been made up from a kit. 
Three of the valves are made by Tungsram of 

Hungary and the fourth is a Marconi valve that 
appears to have been adapted somewhat to fit the 
holder. 
The speaker has been spoilt by a "tatty" coat of 

paint which has in all probability obscured the name 
of the manufacturer but he thinks this could be 
removed to allow it to be re-painted or sprayed 
properly. So, if anyone can help, vou can contact 
Paul Godfrey at 59 North Quay, Great Yarmouth, 
Norfolk. 

Mr Godfrey's receiver and 
horn speaker. 

COLIN RICHES 
ARTHUR DOW 

3it'e all on retorb ! 
50 YEARS OF BROADCASTING 

T
HIS excellent gramophone record, produced by 
the BBC contains no less than 127 separate 
items combined together to give a master-

piece of sound broadcasting history. The double 
album covers such milestones as P. P. Eckersley's, 
"This is Two Emma Toc Writtle calling", with the 
unmistakable rolling of the 'R's' in Writtle. The 
opening of Savoy Hill in 1923 is covered and the 
historic broadcast of the opening of Tutankhamun's 
tomb by Dr. Howard Carter and the General Strike 
news announcement of 1926 are all featured. H. G. 
Wells gives a talk on communications and King 
George V gives the first ever Christmas Message 
from Sandringham in 1932. 

Side 1 of the record covers 1922-1932, Side 2, 
1933 to 1939, side 3, 1940 to 1945 and side 4, 1946 to 
1972. 
Some of the tracks on side 2 are nostalgic 

reminders of our favourite programmes—In Town 
Tonight, Bandwaggon, etc. The death of George V 
is announced by Sir John Reith (21/1/36). The inva-
sion of Poland and the outbreak of war with Neville 
Chamberlain's announcement on 3/9/39 are recorded. 

Side 3 starts with Churchill's "Fall of France" 
speech and voices that were to become so familiar 
to us all in those years of trouble and strife bring 
back nostalgic memories. Frank Phillips, Vera Lynn, 
Alvar Lidell, Tommy Handley, Jack Warner, Freddy 
Grisewood, John Snagge and Richard Dimbleby all 
add their voices to the recordings. 
Side 4 starts with the 1947 F.A. Cup Final between 

Charlton and Burnley when the ball burst. There 
are excerpts from "Take it from Here", 20 Ques-
tions, The Goon Show and others. The events of 
Yuri Gagarin in space and President Kennedy's 
assassination bring us into the sixties and the final 
track is the memorial service in Westminster Abbey 
for Lord Reith (22/7/71) with the lament "Flowers 
of the Forest" played on bagpipes by Pipe Major 
Thomas Anderson. 
We cannot praise this album too highly. It is a 

record that should be in the collection of anyone 
who has gained enjoyment from listening to BBC 
programmes over the years. We have only been able 
to mention a few of the fascinating tracks and to 
do full justice to this memorable record we recom-
mend that you listen to this nostalgic document. 
Price £3.99 from your local record dealer. 
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SHORT WAVE DX 
by MALCOLM CONNAH 

THE first news this month is of an interesting 
venture by several young readers of this 
column. They are attempting to form a DX 

Club for younger listeners. 
The name of the club is the Youth DX-Club Inter-

national and the first copy of their magazine arrived 
on my desk this week. The magazine contains many 
interesting features including an article on antenna 
construction and an equipment review. The majority 
of the articles are aimed at helping the young DXer. 
The present membership of the club is composed 

of 14 and 15 year olds. I have no further information 
at present but hope to publish more details next 
month. 

DX News 
GREECE: The Hellenic National Radio Institute 

has been heard on the new frequency of 21610 from 
1420 to 1500 with a strong signal. 
SWEDEN: The new, 500kW, transmitters of Radio 

Sweden at Karlsburg are now on the air. Due to 
technical difficulties the output has been reduced, 
for the time being, to 150kW. It is hoped that these 
problems will soon be overcome. 
URUGUAY: Radio El Espectador, Montevideo is 

reported to be active again on .11835kHz and has been 
heard from 1100 to 0300. 
The last three items are courtesy of Sweden Calling 

DXers which, by the way, has just celebrated its 
25th. anniversary. 

Readers' Logs 
The first log comes from the team of Simon 

Wormleighton and J. P. Fletcher at Rendcomb Col-
lege, Cirencester. The equipment used in their station 
is an HRO receiver with 8 metre folded dipole and an 
Astrad Altair receiver with an 80 foot long-wire. 
Stations logged include: 
5920 R. Kiev, Ukraine in English at 1950. 
9560 R. Japan with news in English at 1000. 
9570 R. Australia in English at 0700. 
9655 R. Damascus, Syria. Nx. in English, 2030. 
9695 RSA, South Africa, English at 2400. 

10050 Voice of Vietnam, Hanoi at 1705. 
11770 BBC, Atlantic Relay in English at 1700. 
21500 AFRTS, Washington in English at 1500. 
Paul Beeson of Bexleyheath caught his father in 

the act •of throwing away a 1947 Murphy type TA92, 
6 valve Domestic receiver. Having rescued the set he 
performed a few minor repairs, added a 100 foot 
long-wire and obtained the following results: 
9560 All India Radio in English at 1830. 
9565 Voice of America, Tangier, at 1730. 
9580 Warsaw Radio, Poland, news at 2240. 
9605 R. Bucharest, Rumania at 2020. 
9645 Armed Forces & mt. Ser., R. Canada, 2055. 
9690 R. New York World Wide at 2300. 
9700 IBRA Radio, Lisbon, English at 2015. 
9830 Voice of Vietnam, Hanoi at 1610. 
Richard Witney of Black Notley. near Braintree 

has used his Skywood CX203 and inverted 'L' antenna 
to hear: 
5965 Voice of America, Woof erton, at 0545. 
9760 Voice of Vietnam, Hanoi. 
11720 RAE, Argentina in English at 2345. 
15140 Voice of Vietnam, via R. Havana, Cuba, 2115. 
15435 R. Tanzania in English at 1900. 
17710 NHK, Japan in English at 0802. 
John McFadden of Belfast has just received a Trio 

9R59DS receiver and using an indoor loop antenna 
he heard the following stations during the first five 
days: 
9550 R. Lebanon, Beirut in English at 0245. 
9570 R. Australia with news at 0715. 
9745 R. Baghdad, Iraq in English at 1930. 
11650 R. Bangladesh, news in English at 1720. 
11710 RAE, Argentina in English at 2305. 
11720 R. Nacional, Brazil in English at 2255. 
11770 R. Afghanistan in English at 1820. 
11800 Voice of Turkey in English at 2215. 
11930 WIBS, Grenada, Sports commentary at 2055. 
11955 FEBA, Seychelles in English at 1800. 
Ian Gordon of Birmingham has a Codar CR70A 

receiver and uses a central heating radiator as an 
aerial which must be an unusual feature on the 
Birmingham skyline. Stations logged included: 
6125 R. Canada with DX news at 0730. 
9550 R. Finland in English at 1425. 
9695 RSA, South Africa at 2110. 
9710 RAI, Italy, s/on in English at 1935. 
9745 R. Baghdad, Iraq in English at 2000. 
9912 All India Radio, Delhi at 2210. 
17755 HCJB, Quito, Ecuador at 1940. 
21485 Voice of America, Bethany at 1930. 

I hope to answer all those letters which raised 
specific queries in the near future. Please remember 
that all queries should be accompanied by a stamped 
addressed envelope. 
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ADVERTISEMENT 

designe‘id for the discerning mind 
Everything you need in the way of Discotheque 
equipment. Our 4 Disco Studio Centres with full 
light and soúnd facilities offer a comprehensive range 
of DJ Electronics equipment — 
apart from being appointed stockists for AKG, Reslo 
Sound, Beyer, etc.,etc. 
Our equipment is designed to provide maximum flexi-
bility of operation. We have a range of versatile 
component units suited for the enthusiast and pro-
fessional alike. 
In fact you decide the specification and we provide 
the system. Amplifiers — Speaker Systems — Micro-
phones — Discotheques — Sound to Light Units — 
Effects Projectors — Strobes. All you need including a 
wide range of sliders with ready cut panels. 

Send for our new catalogue — you can mail order 
with no-deposit credit terms. 

Our Studio Centres are open Monday to Saturday. 

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

DISCOSOUND 
122 Balls Pond Road, London, N.1 — (01) 254 5779 

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

DISCOSOUND 
90-98 Shaftesbury Avenue, London, W.1. — 
(01) 437 5832 
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G. F. MILWARD 369 Alum Rock Road, Birmingham B8 3DR. Tel. 021-327 2339 

TRANSISTORS 

Output Transistors 
BD 112 , • 28P 
OC 36 .. • MP 
1513 145 . 25p 

Field Effect Transistors 
BFW 12/13/14 .. • • 25P 

NEW! NEW! NEW! NEW I 

An aerosol spray providing 0 convenient means of producing any number of copie. 01a 
printed circuit both simply and quickly. 
Method: Spray copper laminate board with light sensitive spray. Cover with trans-
parent film upon which circuit has been drawn. Expose to light. (No need to use 
ultra-violat.) Spray with developer, rinse and etch in normal manner. 
Light sensitive aerosol spray .. .. . .. .. .. .. £1•1111 plus 
Developer and Etchant .. .. .. • .. .. • • • • 511P poastage 

Micro-miniature N.P.N. 
BFS 18R .. .. ,, rep 
LOA 400/403/450/452 .. ' .. lep 

Small Signal N.P.N. 
BC 108 .. .. .. .. .. leg 
BC 109 .. .. .. .. lep 
BF 194 .. .. - • • lip 

Infra-red Transmitters , 
COY 11A .. .. .. .. £4 
COY 12A .. .. .. ... £111 

NEWER THAN NEW I I I 

Fibre Glass Board pre-treated with light- 
sensitive lacquer enablIno vou to Produce 

- - ' prototype printed circuits within five 
minutes. 
75 mm x 100mm .. .. 33p 

.1...5"m u ...„,„1°°rnm • • .• lip 
'germ x apernm .. .. .. El . 32 

Epoxy-Resin 
75mm x 100mm .. .. n p 
100mm x 150mm .. .. .. 44p 
150mm x 200mm .. .. .. Up 

Copper-clad Fibre Board 
.. .. .. .. 12in x 6In 4sp 

Copper-clad Epoxy Resin Board 
121n x gin .. .. .. .. 2.5P 

21In x lin 
3 in x 2 
3 in x 3 
Sin x 2 
Sin x 3• 
17In x 2 
17In x 3 
36In x 2 
311n x 3; 
Sin x 2 
Sin x 3 

Spot Face 
Termina 
Special 
lin boards 
"ODDS 

VEROBOARD 
x 0•151n .. 6p 

in x 0•15In 16p 
' ' in x 0•151n .. .. .. 20p 

in x 0•151n .. .. 20p 
in x 0•151n .. .. .. 28p 
in x 0•151n .. .. .. 55p 
in x 0•15In .. .. .. 74p 
in x 0•11n .. .. .. 21P 
In x 0.11n .. .. .. 24p 
In x 0•1In .. .. .. 23P 
in x 0-1In .. . • • • 289 

Cutter 311p. Pin Insert Tool 48p* 
Pins (0.1 or 015) 34 for lip. 

Offer Pack consisting of 5 2fin x 
and a Spot Face Cutter-54p. 

& ENDS"—lp sq in. 

Light-sensitive Trans. 
OCP 70 .. .. .. .. 28p Transmitting Types 

BFR 64 .. .. • • £1 
BKY 89A .. .. .. .. £5 
BLY 93A .. .. .. .. Le 

Complementary Drivers. 2 watts (per 
matched pair) »p a pair. 

INTEGRATED CIRCUITS 
TBA 500 Luminance I.C. .. .. £1 
TBA 510 Chrominance I.C... £1 
FEO 101 »bit Memory .. .. 81 
7400 .. .. .. .. .. 12p 
7401 .. .. .. .. .. 12p 
7410 .. .. .. .. .. 12p 
7420 .. .. • • - - - • L2P 

• ' ..eb 
7453 .. 12p 
7470 .. .. 24p 
7472 .. . ,, gip 
7473 .. . : 

mg .. . 
7483 .. 
7490 .. .. .• 58p 
7491 .. 78p.00151 

.. 7492 o. .. sap 
7493 .. .. u p 
7495 .. .. Up 

.. lep 
• . 10p 

Microwave Varactor Diodes 
BXY 27128/32/35138/37/38/39/40/41.. £1 

Microwave Detector 
CAY 10 .. .. .. £5 

Microwave Mixer 

Microwave Gunn Effect Oscillator 
CL 8370 .. .. .. .. £111 
CL 8380 .. .. .. .. MO 

CL 8470 .. .. .. .. 640 
MILLARD POLYESTER 

CAPACITORS 
500,0001n STOCK!!! 

•0018111.00580 • 015W 
• 00121,1 • 0022µ1 .01zzt . 03310 
• 001541 • 0027151 -012µ1 • 08W 

Sip dozen: 75p-100; £5-1,000; Me-10,000 
•15pf • 184 •221.41 • 39µf lifluf 
Sip dozen: £1-100; £4 • 58-1,000; £511-10.000 

ERIE MONOLITHIC CERAMIC 
CAPACITORS 

3p each; Sep dozen; £1•75 per 100 

lOof 6801 56001 
15pf 10001 620pf 
22p1 150pI 680pf 
33pf 220pf 1,00001 
3901 330pf 
4701 470pf 

Microwave Tunnel Diodes .... 
AEY 13- • • • • • . • • 1.. 
AEY 18.. .. .. .. .. EIS 

R.F. Transistors 

AF 124.. .. . . Sip 

100 4•3 WATT RESISTORS 
100 CERAMIC 
CAPACITORS 
100 DIODES 

1 VERO-BOARD CUTTER 

50 SQ. INS. " ODD PIECES" 
Li 5 2 in. n 1 in. a • 15 BOARDS LI 

VERO 

, 20 ASSORTED UNUSED  MARKED. TESTED 
TRANSISTORS 
SC108 ETC. 

4 6 

U 
INDUCTORS, 

POSTAGE 

100 f 100 
1 (ASSORTED 

POSTAGE 

COMPUTER PANELS 
CONTAINING MASSES OF 
DIODES, TRANSISTORS, 

RESISTORS 
& CAPACITORS 

POSTAGE 1511 I PACK No. 1 POSTAGE 15p PACK No. 3 

100 CERAMIC 
£1 100 RESISTORS 

CAPACITORS 
50 MULLARD POLYESTER 
CAPACITORS 

POSTAGE 15p PACK No. 5 25p ! PACK No. 7 

100 CERAMIC L l 100 RESISTORS 

CAPACITORS 
100 POLYSTYRENE 
CAPACITORS 

POSTAGE lop ! --PACK No. 2 

I 1 TRANSISTORISED 
SIGNAL TRACER KIT 
1 TRANSISTORISED 
SIGNAL INJECTOR KIT 

RESISTORS 
CAPACITORS 

TYPES) 

POSTAGE 15p PACK No. 4 POSTAGE 15p • PACK No. 8 15p i PACK No. 8 

POSTAGE (MINIMUM) 15P PER ORDER ALL GOODS PLUS 10% V.A.T. 

Ever had Component Problems P 
'Problems of choosing your components? 
2 Problems of getting them quickly? 

• 3 Problems of locating a supplier? 

O R r have created a catalogue and an 
organisation that between em solve 
your problems simply & economically 

PUT US TO THE TEST 
FIRST YOU'LL NEED THE CATALOGUE 
SEND COUPON with 75p CHEQUE or PO; 
YOU'LL NEVER SPEND 15 BOB BETTER! 

(COMPONENTS) LTD 

Ple,r w‘rde > out Al.omr Jr.., Adder, 1, • .1,', 

Name 

Address 

HOME RADIO (Corn s) LTD. Reid. No. 912966 London 
The price of 75p applies only to cataloguec purchased I Dept. RW. 234-240 London Road. Mitcham CR4 31-ID 

by customers in the U.K. and to BFPO nddresses. 
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MEDIUM WAVE FROM AFRICA 
by CHARLES MOLLOY 

M EDIUM WAVE stations in North and West 
Africa are worth listening for after dark at 
this time of year. From Algeria, Ain Beida 

is on 533kHz with Arabic programming and Tipaza 
is on 251kHz on the Long Waves. This station can be 
found between Kalundborg 245kHz and Lahti, 
Finland on 255kHz, it has a power of 1500kW and 
is heard all over Europe with its French program-
ming. From nearby Tunisia the Arabic programme 
on 962kHz is usually conspicuous by 2200hrs GMT. 
From 2300hrs onwards when European interference 
begins to subside, listen for Dakar, Senegal on 
764kHz, which often features a programme of 
African music with announcements in French until 
it signs-off at 2345hrs. Enugp, Nigeria is a weakish 
signal on 1320kHz with news in English before it 
closes down at 2305hrs GMT. Conakry, Guinea is 
usually a strong signal on 1403kHz with African 
style music. Bissau, Portuguese Guinea is often 
strong on 1070kHz with pop music and Portuguese 
announcements. There are two stations at Funchal 
on the island of Madeira that can be logged when 
conditions are good for reception from this area. 

CSA99 is on 1331kHz with a power of 10kW and can 
be heard with station identification at 2350hrs fol-
lowed by news in Portuguese and close-down at 
0005hrs. CSB91 with lkW on 1529kHz is a weaker 
signal but is on a clear channel after Vatican Radio 
signs-off at 2200hrs. Try around 2330hrs for a fluttery 
signal with local or pop music until it goes off the 
air at midnight. 
Back on the mainland Azilal, Morocco can be found 

on 209kHz on the long waves, in French but with 
some interference from Kiev, while the Voice of 
Morocco in Tangiers transmits with 200kW on 
1232kHz with Arabic programming until midnight. 
For the night owl there is Kinshasa in the Republic of 
Zaire (Congo) which is on the air all night on 
692kHz, a frequency which it shares with an East 
German outlet but it is fairly easy to separate the 
two with a medium wave loop aerial. 
John McFadden (Belfast) has been trying the 

medium waves with his Ekco transistor portable. 
Although using only the internal ferrite aerial he 
heard Radio Blackburn on 854kHz; Radio Merseyside 
on 1484kHz and Radio Bristol on 1546kHz, all during 
the daytime. After dark he logged the following 
broadcasts in English:—BBC World Service on 
1295kHz at 1700hrs; AFN Frankfurt on 872kHz at 
1730hrs; Radio Berlin International 1511kHz at 
1815hrs; Radio Tirana, Albania 1394kHz at 2030hrs; 
Vatican Radio 1529kHz at 2055hrs; Radio Moscow 
1493kHz at 2115hrs; Trans World Radio, Montecarlo 
1466kHz at 2230hrs; Warsaw Radio 1502kHz at 
2230hrs; Radio Sweden 1178kHz at 2250hrs and Radio 
Portugal at 2300hrs. 

VHF/FM FROM EUROPE 
by SIMON DAVID I•HAVE received an interesting letter ( passed on 

to me by the Editor) from Mr R. B. Callwood who 
writes from Munich, West Germany. He says that 

a popular station there is Austria-3 which transmits 
from Vienna about 200 miles away to the east. 
The most interesting point is that Austria-3 broad-

casts in stereo from 6 a.m. each morning to 4 a.m. the 
next morning. This makes British stereo services 
look rather mean by comparison. Mr Callwood moved 
into a new apartment block that has a Hirschmann 
communal aerial. Not being satisfied with the aerial's 
sense of direction he dangled a wire dipole over the 
balcony of his apartment. More decibels came pour-
ing in but it was still very noisy on stereo signals. 

Still not content that the Pioneer SX-626 receiver 
was running flat out, he made up the f.m. preampli-
fier from the April issue of P.W. and is now receiv-
ing Austria-3 in stereo loud and clear. 

It is not difficult for the BBC to pick up and relay 
ORTF programmes from France, especially when they 
"cheat" a little by going to the cliffs at Folkestone. 
At least they thought it would be easy to pick up 

Boulogne 27 miles across the water but ran into 
trouble with transmission reflections from Wrotharn 
on an adjacent frequency only 30 miles North West. 
They were obliged to find Lille (100 miles) to avoid 
trouble. "France Musique" is the usual stereo chan-
nel and from Lille comes in on 88.7MHz. 

It is an interesting fact that "France Musique" 
is the "bread and butter" stereo music channel for 
some listeners in South West England and the Chan-
nel Islands. Is that a sign of joie de vivre, Vive le 
Common Market or just plain inadequacy of British 
stereo broadcasts? The French are now urging the 

expansion of British stereo to supplement what they 
claim to be inadequate service over there. 

France Musique boasts 70 stereophonic transmitters 
operating at fixed hours each day; for reception in 
the south of England the best stations to find will be 
Boulogne 89 • 4MHz, Lille 88.7MHz, Caen 95• 6MHz, 
Rennes 89.9MHz, Cherbourg 92 • 35MHz. These 
stations radiate sufficiently to receive stereo here 
although there may be a good deal of noise about. 
Details are published in La Semaine Radio Télé 
and Le Figaro (weekend edition). You should switch 
off the a.f.c. on your set if you don't want to lock on 
to the BBC. 
My feelings go out to readers in other parts of 

the country who cannot yet receive stereo at home 
from the BBC. In particular, Scottish listeners al-
ways seem to get the "donkey's tail" in broadcasting 
and, since I have a yen for my compatriots over the 
border ( I'm no Sassenach!), perhaps we Southerners 
should toss a metaphorical caber at the policy makers. 
The BBC has issued a statement regarding the 

stereo pilot tone it uses. As a result of confusion over 
mixed stereo/mono broadcasts the BBC has adopted 
the following policy: 
1. During stereo (or mixed) programmes the pilot 
tone will be transmitted and is indicated by the 
stereo lamp if fitted. 
2. During wholly monophonic programmes of sub-
stantial duration the pilot tone will not be trans-
mitted. This procedure applies to all BBC v.h.f. broad-
casts; the Midlands and North Radio-3 transmitters 
will be so arranged at a later date. 
We shall always be pleased to hear of readers' 

experiences of VHF/FM reception, especially those 
who listen in to continental stations. Please state 
stations received, aerial and tuner used. 
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SHORT WAVES 

by DAVID GIBSON, G3JDG 

M
Y remarks in previous episodes regarding 
four metres (or 70MHz) appear to have 
struck a few nails on the head. A large 

number of letters said naughty words (or were they 
new callsigns) and made suggestions which, although 
both ingenious and original, I found physically 
impossible. 
H. Brown (Eastwood, Essex) suggests that one 

answer would be to make 70MHz available to the 
G8 stations. This is a very good idea. All it needs is 
an effort from the G8s to learn c.w. and get a "full" 
Amateur Licence-the ball is really back in our 
court! Is it worth learning c.w. to save 70MHz? If we 
don't none of us will be using it! 
Barry Crowley (Crawley, Sussex) offers useful 

comment. He reckons that after a 70MHz station 
has called CQ, the CQ caller tunes up and down the 
band once and, hearing nothing, closes down or 
migrates to other bands. Barry says that on one 
occasion on the mobile channel (70.26MHz) he heard 
four mobiles, all within working distance, calling 
CQ one after the other in the space of 15 minutes. 
Barry's solution is a simple one-patience. 

Stations logged by Barry on 70MHz using an 
AR88D, nuvistor converter and 4 ele. yagi at 40ft 
include; G2DN, G6HB, G6HD, G3-KSU, NKS/M, 
OUX, RAE, TR, TIR, VHR, XOG, XSZ/M, XIG, 
UPS /M, YVR/M, ZHA/M, ZLO/M, ZQX, ZRR, ZYR, 
G4ARO. 
Unwanted signals on 3.5MHz look out. The 

Northumbria Radio Club is after you. They (like 
the rest of us) have had enough of the deliberate 
interference on the 80 metre Amateur Band-and 
they're doing something about it. How about every-
one giving the Northumbria R.C. a little help? 
Please, have a listen on eighty for intruders and 
assorted unwanted interference. When you find one, 
log all the info, you can i.e., a rough d.f. bearing 
would be very useful, frequency, time in BST (or 
whatever, but specify) and the type of QRM-carrier 
only, some LID tapping a microphone, etc. Address 
for all this info. is W. Ricalton G4ADD, 4 South Road, 
Longhorsley, Morpeth, Northumberland. 

A few tasty morsels for the DX fanatics to drool 
over. Fanning Island should see Amateur activity 
later this year and a KP6 callsign will ( hopefully) 
be heard from Palmyra Island. Topband DX types 
will be delighted with the news that both G3RGB and 
G3SZA worked VK3CZ on 160 metres. Also, 
GW3YGH had a natter with VK6HD. Well, what do 
you hear on topband these days? 
News has arrived that there is a S.E. Asian DX 

net on 7.075MHz; listen Tuesday/Friday at 1400hrs. 
(Go on, have the afternoon off work, your boss will 
understand). 
Mike Prescott (Warrington, Lancs) reckons there's 

only one station in Bhutan now; A51PN. Watch out in 
case some expedition turns up, this could double the 
number of stations! The VE1 prefix for Prince 
Edward Island is now C11. Apparently, the province 
years ago. 

Contests 

Contests in May are: May 5-6, two metre and 
seventy cms open; 5-6, Bermuda c.w. contest; 5-6, 
OZ-CCA c.w. contest; 6, 70cm fixed contest; 12-13, 
Jubilee phone contest; 12-13 Russian c.w. contest; 
19-20, Jubilee c.w. contest; 20, S. Manchester DF 
qualifying round; 27, two metre portable contest; 
June 2-3, National Field Day. 

Logs 

L. Tarassenko (Dorchester, Dorset) opens the 
logs for this month with a little piece entitled 
"Heard on Eighty Metres". This work was played on 
a G3JDG receiver (modified) (how dare you Sir?), 
accompanied by an a.t.u. and a "W3DZZ dipole". 
Squirts of s.s.b. from; CN8BDO, CT3AR, EA6BJ, 
EA6BT, FC2WS, HBOAWQ, KP4AN, KV4CI, KZ5JF, 
MIL OHOMA, VO1FJ, VP2LI, W1TAT, WA2HSU, 
W4RQ, W5PWW, ZL3GS, 3A2EE, 4W1AF, 4Z4EF, 
6W8DY, 9H5D. 
Stephen Glover (Castleford, Yorks, neat hand-

writing) has a 9R59DS and a poor 30ft. aerial 
(wonder what a rich aerial is like?) Savoured on 
80m s.s.b.; CN8BF, ET3USF, FP8DH, JX3EN, KP4AN, 
KV4FZ, OD5LX, OD5BA, 0Y5NS, 0Y7BA, PZ20A, 
VP2SAF, VP7ND, W2PV, YA1OS, ZS2MI, 9H4KN. 
On 20 metres s.s.b.: CR6AB, KV4CL, 0A2WC, OD54D, 
VK2WC, VK6VW, 4X4BL, 9H4KN, 9V1QQ. 

St. Peter-in-the-wood is where Roger Sarre lurks. 
It is located at Guernsey in the Channel Islands. 
Fellow lurkers include an HRO and a 30ft. end fed. 
Results of combined lurks; CN8BF, CN8GG, CR7IC, 
EP2BI, KP4AN, OD5GC, VE1ADV, VEIAM, VO1FN 
VP2L1, ZB2CF, ZC4EJ, 4X4BL, 4X4UF, 4Z4DX, 
7X0GM, 9H5C all 3.5MHz s.s.b. An h.f. lurk 
revealed: CN8CG, CT2AK, CR3RY, CR6FW, CR7IZ, 
EA8GK, EL2DT, EL8G, EP2TC, FP8AA, HC2PY, 
HI8LC, KP4BAJ, K6RMM, KV4AD, LU8EDN, 
ST2SA, SV1BS, W4D1W/P/VP7, XT2AC, ZD3D, 
ZD3X, 4Z4M0, 5B4AC, 5N2AAN, 6W8AL, 9E3USA 
all s.s.b. on 15 metres. 

BROADCAST BANDS 

Short Wave Reports by 15th of the month to Malcolm Connah, 59 Windrush, 
Highworth, Swindon, Wiltshire, SN6 7DT. 

Medium Waves Logs to Charles Molloy, 132 Segars Lane, Southport, PR8 3JG. 

VHF/FM Reports to Simon David, do Practical Wireless, Fleetway House, 
Farringdon Street, London, EC4A 4AD. 

AMATEUR BANDS 

Short Wave/VHF 

Logs in alphabetical order please 
by 15th of the month to David 
Gibson, G3JDG, 12 Cross Way, 
Harpenden, Hertfordshire. 
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IRAN NIES 
I DOCKYARD, STATION ROAD, OLD HARLOW, ESSEX 

Phone Harlow 37739 

P/P 10p. Price list S.A.E. (Saturday callers welcome) 

ALL. PRICES INCLUDE VAT 

£19.5 O ELECTRONIC DIGITAL CLOCK (For complete kit of ports including cose.) 

This 4 digit 24 hour clock is available 

to readers at this special price for 

I month only. Parts would normally 

cost over £25. Kit of parts includes 

twelve IC's, indicators, and a smart 

white plastic case. 

74 Series TTL 
8E7400 
8517401 
8E7402 
8167403 
8517404 
8E7405 
8E7406 
8E7407 
8E7408 
8E7409 
8E7410 
8E7411 
8E7412 
8E7413 
8E7416 
8E7417 
8E7420 
8E7422 

I 25 
lep 
lep 
lep 
lop 
18p 
lep 
38p 
38p 
20p 
20p 
17p 
27p 
38p 
32p 
479 
47p 
lep 
359 

159 
159 
159 
169 
15p 
15p 
359 
359 
18p 
18p 
111p 
25p 
35p 
29p 
43p 
43p 
15p 
50p 

8517423 
8217425 
8E7427 
8E7428 
8167430 
8E7432 
8E7433 
8E7437 
8E7438 
8E7440 
8E7441 
8E7442 
8E7443 
8E7444 
8E7445 
8E7446 
8E7447 
8E7448 

w/WW 

1 251. 1 
559 50p 8E7450 109 
559 50p ; 8517451 lep 
499 489 • 8517453 169 
77p 725 8E7454 189 
169 159 , 8E7460 lep 
429 Up 8E7470 38p 
949 82p 0577472 839 319p 
'72p 89p 8E7473 419 89p 
'72p 69p 8E7474 41p 88p 

1139 8E7475 50P .479  749 70p 449 48p 

74p 70p 8517480 739 70p 
1.43p 1.37p 8117481 1 • 829 1 • lels 
1.489 1. 37p 8167482 97p 95P 
8.00p I. 92p 837403 1. 20p 1 • 1510 
1•079 1'02p 8E7484 1.10p 1- 051) 
1.10p 1.039 8517485 3.9ep 3 • 85P 
1 • 10p 1.039 ; 8117486 3ep OSp 

1 25 
159 8E7489 • 05p 5.859 
15p 8E7490 749 72p 
159 8E7491 1109 1. 04p 
15p 8577492 749 72P 
15p 8117493 74p 72p 
29p 8E7494 85p 72; 

8E7493 85p 72p 
8X7496 969 929 
8E74100 1-80p 1 • 75P 
8E74104 1 09p 1.00P 
8E74105 1.09p 1.069 
8E74107 449 429 
85174110 619 59p 
8E74111 1 379 1.27p 
8E74118 1 109 1.05P 
8E74119 1. 47p 1 • 37p 
8E74121 44p 41p 
8E74122 1 • 54p 1 • 439 

• Devices may be mixed to qualify for Price Breaks 
• 100 Plus less 10% off 25 plus break 

Linear Integrated Circuits 
301 1)11, 509 ; 723c OIL 909 
301 T099 55p • 723e 7099 95p 
301 8 PIN OIL 48p 741e 8 PIN OIL 38p 
301A OIL 89p ; 741e 14 PIN OIL 39p 
301A TOSO 1:19p , 741e 7099 419 
30IA 8 PIN DIL 889 ; 747e DIL 46p 
307 OIL OP : 748e DIL 39p 

307 7099 eeP I 748e 2099 41p 
307 8 PIN OIL 88P 
308 7099 6.45, , 1437 DIL 1 279 
308A 2099 6.40p , 1458 7099 1 279 
709c OIL Up I 3048 OIL 849 
700e TO99 319 ! 7503 OIL 1 27p 

Transistors 
AC107 lep BCI38 36p BF260 29p 0014 149 Diodes 8, 
AC126 149 110142 Up BP329 18p 0045 149 Rectifiers 
AC127 13p 100143 339 BF330 lep 0070 Up 
ACI28 13p 110144 30p BF390 879 0(171 14p 1E914 8P 
.10142K 22p 110145 26p BFX84 539 0072 149 1E916 89 
AC14IK 20p 110147 Sp 1111)(85 859 0081 14p 1E4148 811 
A0176 15p 110148 99 111X86 229 01183 22p 1844 10p 
1.0187 13p 130,149 9p BFX87 289 0084 299 1N4007 229 
A0187K 209 110153 lep BFX88 Up TIP29A Up 18113 1711 
ACI88 13p 110154 179 15F1/50 21p 71130A 649 18120 179 
AC188K 20p 80157 189 OFY51 179 Tipou 64, 18121 15p 
ACY17 24p BCI58 129 11P352 17p TIP32A 78p 18130 91/ 
ACYI8 Sip BC159 149 131,164 899 71133 0145 18131 1111 
ACYI9 25p 110167 189 BFY90 72p TIP34A . ICU 139 

1154 ACY20 229 B0168 lip B8X20 19p 20 8p 
1.0221 239 BCI69 lip 0107 22p TIP35A 12922 
1.0122 18p BC177 151) C426 88 1258 18923 ies: r 
1.0239 68p BCI79 15p 0128 81p T1P36A 18940 
1.0140 499 BC182L 9p 0150 179 2,t1g lip 
A D142 44p 110183L 9p 5118111 86p TIP41A£87C lip 
1.0343 39p 1101841, 99 MP8112 429 

115 TegA ri: 2;u1: lip AD149 38p BC186 33p 1118113 P lip 
1.0100 60p 1102121. lip 1118121 Up 2E930 289 AAZI7 149 

ADI61 29p BC-213L lip 5118122 44p g Illg'l :82: 1:1:: LI: 
ADI62 29p ISC214L lip 1118123 50P 
ADM/1 50p BC258 Op Nor2t1289 2NI813 UP BA115 Op 
1.1114 lip 110209 9p EK 7212 28p 2E1711 2ep 11A144 149 
AF115 149 100267 149 NKr2I4 25p 2512904 499 BA145 22p 
AF116 149 140268 159 NKT217 55p 2E2904A 101.154 141/ 
1.1117 lip 110.300 499 NK T261 239 44 BAX13 14p 
1.1118 92p 110301 82p NKT271 209 2E29015 48pp me 111: 
A F124 27p 110302 809 NKT274 209 2E2924 18p 
1.1139 39p 80303 50p 16K 29.75 25p 2E2926 10p lelf31 9p 
A F239 41p 110304 409 NKT403 71p 2E3053 2ep 100 19p 
AL100 77p 110270 179 NE 7405 Up 2E3054 55p 82126 lep 
AL102 88p 110271 37p EK26031, 2E3055 529 112127 I9P 
1.1.103 669 110272 17p eep 2E3405 449 BYX10 24p 
A8226 319 111)123 68p NKT6130 2E3663 57p 
A8227 409 111)130 50p Up 2E3702 OP OAS 19p 
ocio3 gpp B0131 885 NKT674 289 2E3703 9p 0", lip 
AU110 1.1.10 BD132 90p EKT6770 2E3704 tip 0A10 249 
AU111 77p 1319135 499 PAP 2E3703 SP 0A47 Op 
130107 Sp 815136 Up NKT713821) 2E3706 SP 0A70 OP 
130108 9p BI)141 11437 NKT77327p 2E3707 9y 0A73 lip 
110109 Op L10142 50p OCIO 56P 2573708 Sp 
110.113 150p 111,159 33p 0020 11511 2E3709 Sp 0A79 89 
80116 189 111,173 299 0023 88p 2E3710 Illp 01.81 9P 
BCI25 lep 111177 28p 0025 28p 2113711 90 0A83 Ilp 
110126 259 1111178 299 0028 339 2E3794 I7p °A po op 
110132 lep 111,179 869 0029 Up 2E3819 28p 89 
BC134 189 11F194 1511 Otà.75 889 40361 sop 0A91 
11013.5 lep 119•195 17p 0036 389 40362 pop 01.95 8o 
13(1137 ltlp 11P244 27p 0041 lip 40630 50p 0.0200 llp 

100µF 
220pF 
330pF 
1000µF 
4700µF 

Electrolyte 
Capacitors 

4 VOLT 16 VOLT 
47µF 6Ip 15pF ErIp 

6112 33pF 619 
6Ip 68µF 64p 
64p 15OµF Op 
13p 22OµF 9p 
29p 680µF 17p 

1000µF 17p 
150013F 25P 
2000µF 43p 

6 3 VOLT 
33pF 64p 
68uF 64p 
150µF OIP 
470µF Ilp 
680pF 13p 
1500mF 18p 
2200pF 18p 
3300mF 26p 

10 VOLT 
22µF 61p 
4714F 64p 
100µF 
220te 8p 

330pF lOp 
47014F 10p 
1000µF I 1p 
1500µF 20p 
2200je 249 

40 VOLT 
47µF 64p 

100µF 9P 
150µF 10p 
220µF lip 
470µF 19p 
680µF 25p 
1000µF 25p 
2200µF 44p 

25 VOLT 
10µF 6fp 
22µF 6 
47µF 6+p 
100µF Op 
150µF Op 63 VOLT 
220µF 10p I µF 
470µF 13p 2.2pF 6fp 

680µF 20p 4.7pF 6fp 
1000µF 22p 6.8pF 6fp 
2200µF 39p 10µF 6fp 
5000µF 68p 22pF 6fp 

68pF 10p 
100pF Ilp 
150pF 13p 

40 VOLT 220pF 19p 
6.8pF 6fp 330µF 22p 
15uF 60 470µF 26p 
33µF 6}p 1000µF 44p 

MULLARD POLYESTER'S 
MULLARD POLYESTER CAPACITORS C280 SERIES 
7.50V P.C. mounting: 0-0124F,0•015µF. 22,41'.8b.0 33e. 0.047e, 0 068421,45).0•1µF.419 
0 15µ11.0•2244F,5511.0-33µF, 7p. 0•47µF, 9ip.0-613µF,12p. 1.0141%149.1.5e. 22p.2•212F. 270 

MULLARD POLYESTER CAPACITORS C296 SERIES 
4sov: 0•001µF. 0•0015µF, 0-0022µF, 0•0033µF, 0 0047µ I', Lip. 0 00118µF,0•01µF, 0•015µP 
0•022µF. 0•033µF, 851).0.047e. 0•068µF, 0.1µF, 45p. 0 15µF, Ns. 0-2214F. 851). 0•33141'.. 
Up. 0•47µF, 149. 
160V: 0•011µF, 0•015µF, 0 22µF. 0•033µF, 0•047µF. 0•068µF, 8p. 0.1µF 8jp. 0•15µF 
0•2242F, 55p. 0•33µF, 859. 0•47µF, Sip. 0•6844F, 12p. 1•044F, 145p. 

VOLUME CONTROLS 
Potentiometers 
Carbon track 500 rà to 2-2M ("1 
Log or Linear 
Single 18p. Dual gang (stereo) 44p 
Single type with D.P. switch lap extra. 

SLIDE POTENTIOMETERS 
58mm, TRACK 
SINGLE GANGED. LOG or LIN lk to 1M. 
45p each 
TWIN GANGED, LOG or LIN lk to 500k. 
88p each.  

CARBON SKELETON PRESETS 
Small high quality type (linear only). 
All valves 100.5 meg ohms. 
-1 watt Ns each 
-2•5 watt Sip each 

VEROBOARD 0'15 0.1 
Matrix Matrix 

21in x 3lin 19p 26p 
25in o Sin 28p 289 
31in x 3fin Up 28 
31in x 5in 38p 32p 
Sip x 17M (Plain) 939 - 
Vero Pins (bag of 36), 22p 
Vero cutter. 50p; Pin insertion Tools (OA and 
0-15 matrix) at lip.  

SLIDE SWITCH 
818T lip each. D.P.D.T. 13p each. 

MINIATURE NEON LAMPS 
240V or 1102 1-4 15p, 5 Plus 45S each.  
MINITRON DIGITAL 
INDICATOR TYPE 3015F 
Reads 0-9 and decimals 
(Data Sheet on request) 
ONLY EI•50 
16 µIL socket • 3.19 
Driven by 7447 0145 

RECTIFIERS 
P.I.V. I AM? l 5 AMP 

50 1E4001 411/ PL4001 1311 
100 1E4002 45p PL4002 OP 
200 1514003 1511) 11.4003 10p 
400 1164004 eiP 11,4004 10p 
000 1164005 Op P1,4005 13p 
800 1E4006 fip PL4006 15p 
1000 1E4007 10p PL4007 20p 

BRIDGE RECTIFIERS 

1.1.V. I AMP 'LAMP 5 AMP 10 AMP 

50 Up 53p £1 713p £2 20P 
100 85p 57p - 
200 87p 80p 31 98p £2 31p 
400 499 84p £2 15p £2 42p 
600 Up eflp £2 42p £2 75p 
800 499 - 

THYRISTORS 
PIV 50 100 200 300 400 

1 Amp 28 25 41 44 68 
3 Amps 44 60 80 - II 
7 Amps - 90 1.01 - 1•24 

RESISTORS 
watt 5% carbon 19 each 
watt 10% carbon 111 each 

1 watt 10% carbon Sip each 
Range 10 ohms to 4.7 meg. 
5 watt info 2% 8p each 
Range 10-1 meg ohms 

BARGAIN 
PACKS 
Unmarked 
Packs 

Pack of 25 
1E4148 

5511 

Pack of 10 
110108 549 
BC107 55p 

(Plastic can) 

Pack of 10 
Plastic BC109 

659 

Pack of 10 
BC169 559 

(unmarked) 
but tested 

2E2646 
(unmarked) 
83p each 

Pack of 10 
2N29260 Up 

unbranded but 
tested 

Unmarked but fully 
tested 
2E3055 

1-9 Up 
10 plus 879 

FULLY 
MARKED 
TYPES 

ADM, ADIOS 

1-9 69P 
10 plus SOp 

B0107-110108 
B0109 

1-9 81) 
10-99 Sp 
100 plus 65F 

BC 182L:.3-4.212-4 
1-9 SP 
10 plus SP 

1.0127 or 1.0128 
1-9 139 
10 plus 18P 
100 plus lip 

ZENER 
DIODES 

400 MIW 5% 
Miniature 
BZY 88 Range 

All voltages 
3.3- 33 Volt 

Sp each 

1 watt 5% 

All voltages 
68-200 Volta 
14p each 

10 watt 2% 
All Voltages 
7-5-100 Volta 
61p each 
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TV, 19 NOW 
V S £11.95 

TWO YEARS GUARANTEE 
ALL MODELS 

405/625: 19" £25.95 
FREE 23" £35.95 
CATALOGUE 2MT 
COLOUR TV 19" f145 
OR 25" £ 185 
LIMITED SUPPLY. REGRET PERSONAL CALLERS ONLY 

A SELECTION OF RECENT TEARS MODELS 
U.K. MANUFACTURE 

TV TUBES REBUILT 

GUARANTEED 2 YEARS 

17' and 19" (5•95; 21" and 23" £6 15 

Exchange Bowls carr. 55p 

COMPONENTS MUST BE CLEARED 
Transistor Radio Cases: 2Sp 
each. Size 5/)". 61" o 31". Post 22p. 
Speak...et Sip. 21" 80. Brand 
new. Post I SP. 
Record Player Cabinets. L3.7Sp 
Designed for the modern auto-
changer. Size 17' s IS' x 
P.P. 55p. 
Radio: 33415 8 transistor LW/ 
MW. Free case, battery. Post I Sp, 
Precision Tape Motors: LI 93. 
200'250V Famous German manu-
facturer. Post 20e, 

Transistor Gang Cond  
20p. Mon  AM. Post free. 
Mod•rn Gang Cond 1309. 
AM 'FM or AM only 20p. Post 10p. 
Press Button VHF Tuner 73p. 
Brand new, takes PCF806, PCC89. 
Post 25e. 
Valve ELLIN) 30p 

SPECIAL OFFER 
Pots.: 259 each. Post SP. 0/SW 
500/500 KO. 12/SW 500/100 KO. 
0/SW I rnegi100. KO. S/SW 
500,500 KO. S SW S00/1 meg. 

DUKE & CO. (LONDON) LTD. 
621/3 ROMFORD ROAD, MANOR PARK, E.12. Phone 01-478 6001-2-3 

FELSTEAD ELECTRONICS (PW 69) 
LONGLEY LANE, GATLEY, CHEADLE, CHES. SK8 4EE 

xsisei (on Iron . our. Lint, sent tees tor -taints . 1 eddremed envelope. ( Free serreta, arid 
sub all onlero on request). Cash alt): order only -No C.O.D. or Caller *enter. tilers,. 
'Min. 7p) in bracket. after all Items apply U.. ( LB. and Eire only. Regret smilers 'order 301. 
plus charges unacceptable. S.A.K. please for enquiries nr riumA he replied ro Oterse•• 
Onlers welcomed. ALL PRICES INCLUDE VAT. 
RECORDIEG TAPE: Finest quality/value Brit I.h Slylar & tellable: ,OTAN II t ItUl,- noon 
40p. or 90011.66p: r 1200ft. 889:1.0:151 PLAY e 900ft. 66p: sr 1200ft. 889: I • 130011 
£14)0 (Charge. for Ce awl 51% idrigle. 9p, two to tour up each: One and riser 33p / be log 
Por 7-, one or t wo lip each reel. 3. 4 and 3 reels 33p the lot. 6 reels and io re 39p t Ire int.. 
Ot r sizex awl accensorles In list. CASSETTES. Two type.. Both in Library Case, CROUP. 
C90 18p, 1:120 729. Deluxe Types: C60 55p. C90 M. CP20 909. (Mans*" isSl) type". 
under 5, 0/ each. S for 171p. All riunntItles ,,ser 5. 28p the 101•) 
CARTRIDGES all with «linden! Milos. and stylli. Stereo-compatible Moro. eiriglfitt 
889; 14TP:REO (11'93 1185. Stereo Ceramic OP94 81.715. ( All at 7p each.) C paretic, 
shoo II in List, with more types Mc Monotone (ITAIIC, Stereo Ceramic Dianomil 11.70 
179). DIAMOND STYLII: single tip types: Am* (IP37. DP59, (1P85/67, OP71. nisi< 
TC8/LP/ST: COLLAR() 0.P, and ni.201. CARRAR1) Gd, (11.94. 
RONETTE RPM. 0.1'. and T. PHILIP*. 3301 (3060. 3066. 3302, 3304). 3010112/13/16. 
SONOTONE 19T/20T ALL AT Ifflp emir ( 7p). MAPPIIIME 189 (7p) DIAMOND DOUBLE 
TIP TURNOVER TYPES (76 gap. on other side). For ACOM (1P73, UP91 (for cartridges 
11113. (1po4 etc.) iliP918C ((or stereo compel. type.) OP104 EMIt ST.1 (8T3, STO. STP 
IBT81.11T12/14/15. MONOTONE STA. PTA. 9TAHC. PHILIPS 3306 3310, 3224. auvemi 
tiposo. GARRARD ((C/52I. and 22. (1(3193. 11/1825 and 26. 0C3121T and 22T, (1CM245 
0(.323. tIKM25T and 26T, GC3131. 00836. 00335, 00938. 103-10A. 1034113 ETC. ALL 
tT 889 ( 7p). SAPPHIRE 82p ( 7P). DOUBLE DIAMOND STYLE: seine die ST/LP tlp each 
side: no 78) All types 11.115 hA PPIII RE DOUBLE ST/LP. TIPPED 32e (79). 
PICK-UP WIRE: super thin tirs screened. sheathed. TWIN 7p per yard. 4-core lip per 
teed (either up to 6 yds. 7p). Over. charges pald. MICROPHONES: CRYSTAL: LAPEL 
I). cllp/hand, lead 3.5mna Jack plug Sep ( 9p). C3120 Dwaur Plastic hand 689 (9p): Eleelleni 
Dyroutdc Mike. 50K Cl. only sr long. Black/Chrome, Switched, lead with 2.5 and 3.5 non 
Jack Plug., 81.85 ( sp). "Mir 15"- Ctuved oirt41 hand grip 1110 ( 11p) ALL with leads. 
DYNAMIC: Cardin(' Ball. 50K/600 CI built lo volume control, on/off switch. xpecial 2011 
lead, the best ...Me anywhere at £6•80 (33p); lini-dir meek ball 50K/800 O Jack Plug 
cable. adaptor. 45.88 (229); Omni-dlr. Rail mesh. 50K, cable adaptor, lack plug. solo 
(339 each). SPEAKERS: Very popular PI" ROUND. fitted tweeter. 3. il or 15 ohms 
(state wninh) aeoe (33p) or pair for liter., 1446. charges paid. SMALL 3r. 3 0. 80 or 
640 (state which) 41p (9p). More speakers In Llid. HEADPHONES: High resistance 
20000 adjustable CIAO ( 11P). EARPIECES: with lead and min. 2.5mm or 3.5mon (state 
which) jack plug. MAGNETIC 119. CRYSTAL (3.5mni plug only) 281I (up to 6 for Pp 
any size). SOLDERING IRON: Slim, modern. Itritiol, high speed. sr. all parto replaceable. 
highest quality, folly guaranteed Eel ( 11p). TRANSFORMERS: Bub-min II x 11 a 
12mm. OUTPUT (30 for 04772.etc.) 18p ur OltIVER 17p(Up to 12 for 7p). COMIEC717110 
WIRE: Pack. of 5 coil., each coil Oyil.. Ands col.. SOLID CORE 189 (791. FLEXIBLE 
CORK 189 (89). RETRACTABLE FLEXIBLE LEADS (CCELIEB): With phono plug. 
each end. Oft 28p. 1'21t 48p. With phono plug/phono Pocket other end on. Up, I2ft 809 
(OP lead any tn.). VIBRATORS: 12v/4 pin non-gyve!, 121HD4, 21' no. pint, 339. SAME 
but sr ex. pin., USA 12v/7 pin irynch. ( 128117) 21' ex. Ono. 729 (Pp any type). 
MAUS IRONS, dy leads lip. 11,011 SCREWDRIVER (pocket (eater) 19Ip (7p either). 
MAINS BATTERY ELIMINATOR. Input 240v..1C. Output 3, 4), 8. 71. It and 12 volt D.C. 
by .witch selector. On/off ...Itch, pilot lamp, lead., plug to nuit oust cassette recorders 
24.18 (279), Highly suitable for all transistor receivers. 

Our LIST (see heading) contain», In addition to .,.any more of several of the above types 
of Cartrldge and Styli eompulsons. Transistors special non-repeatable bargain.. 
also detalls of car and portable aerials. new Battery amplifier. (Inc. stereo) Condensers. 
Eliminator.. Dials, P.M. Tuners. Indicator lamp.. Intercoms, Telephone amplifier and 
telephone pick.upii. Meter.. Mike insert, Testen. Voi. controls. Microphone and other 
cable, stereo phones, etc.. etc. 

We've written this book on kits 
You can get a copy free 

Below are just a few of the 
large selection of kits fully 
illustrated in the NEW HEATHKIT 
CATALOGUE - kits for every interest, 
every budget, stereo hi-fi systems and 
accessories, intercoms, trans-
istor radios, tool kits, electronic 
calculators, automotive ignition 
analysers and checkers, electronic 
testing and measuring equipment, 
amateur and short-wave radio 
gear, metal locators 
- even a powerful 
battery charger. 

Can you build a Heathkit? 

For 25 years people just like 
you have been doing it - using a few 
simple hand tools, a soldering iron 
and the world-famous Heath step-

by-step construction manual. 
In addition, a factory technical 
correspondence department 

serves you both before and after 
purchase. And, finally, building 

your Heathkit is fun, 
pure and simple . . . 

The coupon 
gets you started. 

Please send me the FREE Heathkit catalogue 

Name   

Address  

--- ---

HEATH Dept. PW/06/73 
Heath (Gloucester) Limited 
Bristol Road, Gloucester GL2 6EE 
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se,i+te 1 
Medium Uwe 
L Rgf!!!!Fr  
This receiver gives full medium wave coverage as well as reception of the 160 metre 
amateur band. Reception of Radio 2 on long waves can be added if required. 

THE t.r.f. type of receiver is much easier to con-
struct than a superhet as there are no aerial, 
oscillator or if. circuits to align. By using re-

generation, a t.r.f. can have useful sensitivity and 
selectivity and provide adequate reception of a large 
number of stations. 
The receiver described here covers the usual 

medium wave band of about 500kHz to 1.6MHz and 
in addition has a high frequency bandspread range 
covering 1.5MHz to 2.15MHz. This includes those 
transmissions at the h.f. end of the MW range and 
the 1.8MHz to 2.0MHz band, so the receiver will 
give reception of 160 metre amateurs, as well as ship-
ping and other signals. There is provision for adding 
an external aerial if wanted and for using head-
phones. 

RECEIVER CIRCUIT 
SW1 (see Fig. 1), is a 3-pole 3-way switch, one 

position giving "Off." Li is the ferrite rod winding 

R3 
2.2k 

Cl 
40pF 

SW1b 

MIM 

o0 oio 
SW1a 

VC1a VC1b (3 
.44 wig 
7 08 757176 

pF 

• • • 

e R1 
270k 

c, L2 

*•-•-• 
D 

--@ Earth socket 

R2 
4.7k 

RFC 
10mH 

C3 

C2 0A91 
•01 

+ArT220pF 

pF 

402  
0A91 

Fig. 1: The circuit of the receiver. 

5pF 

R4 
56k 

which is tuned by VCIa and VC1b which are in 
parallel for MW reception. For the higher frequency 
range, SW1 disconnects VC1a and Cl is in series 
with VC1b, resulting in a coverage of about 1-5MHz 
to 2.15MHz with the full swing of VC1b. 
VCI is a readily available ganged capacitor. It is 

possible to obtain h.f. bandspread by using a 365pF 
or similar capacitor in the VC1b position, VC1a being 
omitted and Cl being 30pF, but this has the dis-
advantage that most of the frequency coverage is 
then compressed into a quite small part of the rota-
tion of VC1b, giving cramped tuning at the h.f. end 
of this band. This arises from the tuning "law" 
achieved with fixed and variable capacitors in series, 
and a much more even spread of frequencies across 
the dial is obtained by having a small value for VC1b. 
L2 is the base coupling winding, and L3 is for an 

external aerial, when used. A to F are pins on the 
circuit board for leads to other items. Tri acts as r.f. 
amplifier. TCI is a pre-set adjusted for suitable 
feedback to Li, and the potentiometer VR1 controls 

r7 .7k 

Tr 2 
0071 

F25 § R6 
10k 1k 

C6 
100pF 

-w 

LS 

Phones 

o SW1c 

7:11.. 1 +ve 

Tri acts as both an r.f. and ad. refiexed stage, Tr2 as an audio pre-amplifier and the three transistors in the 
PC1 package as the audio output stage. 
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regeneration. Demodulation is by diodes D1 and D2 
and audio signals pass through L2 to Tri, which is 
a reflexed amplifier with a.f. output developed across 
R2 and thus reaching the base of Tr2. 
Tr2 is followed by the PC1 package. This is a 

3-transistor medium gain amplifier of the directly 
coupled transformerless complementary symmetry 
type. The NPN-PNP output pair provide about 
125mW for a 40fl or similar speaker. Results are 
also satisfactory with a 30fl to 80fi speaker and the 
output can instead be taken to phones. Inserting the 
phone plug disconnects the speaker. The use of this 
amplifier considerably simplifies construction. It has 
only four external connections—positive line, nega-
tive line, audio input, and output to the speaker. 
The whole receiver with speaker is constructed 

entirely on a panel and perforated board, for easy 
testing out of its case. 

FERRITE AERIAL 
Wind a strip of paper 112in wide on the rod, and 

secure with a little adhesive, leaving the tube free to 
slide on the rod. Beginning at the SW! end, Fig. 2, 
wind 65 turns of 26s.w.g. enamelled wire side by 
side for Li, finishing at the chassis end. The ends 
can be fixed with adhesive or tape. The whole wind-
ing should not be painted with adhesive, and turns 
should not be so tight that the tube and winding 
cannot be moved on the rod. 
A very small space (say ' 16in.) is left and L2 is 

wound in the same direction, beginning with the 
end to go to pin D. L2 has 6 turns of 34s.w.g. enamel-
led wire. L3 is similarly wound on a strip of paper 
about 34in. long and has 25 turns of 34s.w.g. wire. 
The rod is mounted on a strip of paxolin 134in. X 

34in. which is secured to the panel by a small 
bracket. A strip of card or other material passes 

* components list 

Resistors 
R1 270k0.—see text 
R2 4.7kû 
R3 2.21d1 
R4 56kil 
VR1 small 51t0 log pot. 

Capacitors 
Cl 40pF silver mica 
C2 0.01p.F 
C3 220pF 
C4 51e 10V min 
C5 5µF 10V min 
C6 100iLF 12V 
VC1 208/176pF, Jackson 00 
TC1 30pF miniature trimmer 

R5 101d) 
R6 lkfl 
R7 4.71d1 
All 4.w 10% 

Miscellaneous 
Li/L211_3 see text. 5 x fin, ferrite rod. 
Tri 0C44 
Tr2 0071 
PC1 Newmarket package amplifier. 
2in. or 24in. speaker, about 30-60D 
RFC 10mH miniature cored choke. 
D1 0A91 
D2 0A91 
3-pole 3-way small rotary switch. 
Veroboard, pins, etc. 
6 x 3 x 2in. case. 
Knobs, two small sockets, jack socket (switched). 

Li L 2 L 3 

Fig. 2: The component wiring on the reverse of the front panel, 
together with details of the coil connections. 

round the rod and is clamped with a 6BA bolt also 
through the paxolin. 

PANEL 
This is 6in. x 312in. for the case listed, but could 

be changed to suit a plastic lunch box or other case. 
Holes are drilled to locate the switch and VR1 as in 
Fig. 2. 
A round hole may be cut to match the speaker 

cone, and the speaker can be placed behind gauze or 
other suitable fabric or perforated metal. If a rec-
tangular hole is made, this can be about 218in. x 
178in. Gauze is then cemented on, followed by a piece 
of stout card with an aperture to match the speaker 
cone. 
The speaker is fixed with adhesive or with screws 

through fixing lugs if these are present. The phone 
jack is immediately below, as in Fig. 2. 
VC1 requires a 12in. clearance hole, and three 

holes for 4BA bolts. Drilling positions can be accur-
ately marked by passing a piece of paper over the 
spindle, and piercing through this, using it as a 
template. The 4BA bolts must only project the thick-
ness of the capacitor frame behind the panel. 
L3 is connected to small sockets for aerial and 

earth, as in Fig. 2. 

CIRCUIT BOARD 
A piece of aluminium about 3in. x 112in. is drilled 

to match the panel holes for the switch and VR1, 
Fig. 2, and has a flange which is bolted to the circuit 
board, Fig. 3. The completed board is thus held by 
the bushes of the switch and VR1, when wiring is 
finished. 

Figure 3 shows both the top and bottom of the 
board. A Veropin is inserted at A, for the connec-
tion to SW1. Pin B is the earth return for the tuning 
capacitor and Li. 

Pin C is for lead C from L2, and for Tri base, 
Fig. 3. Pin D is the other end of L2. 

Pins E and F are connected to the speaker, one 
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AUTO-ELECTRIC CAR 
AERIAL 
with dashboard control meltch-fulls 
extendable to 40M or fully retrae-
table. Suitable for 12V pcwitive or 
negative earth. Supplied complete 
with fitting Instruction. and read) 
wired dashboard twitch. U.85 phi. 
25p post and Inourancr. 

RECORD PLAYBACK HEADS 
(TRUVOX) 
Individual prices of then arr: 
2 track record playback head• frOp earl, 
4 track record playback head. 729 each 
Erase heade are aim available npandrIt 
track 17p 4 track 289 

I M.P.H. MOTOR 
Made by the famouo Smiths Company 2411. 
60 cycle mains working. Ideal inotor to drIte 
clock mechanisms. Prier 11-10p each . 0 10 for 
I$90 

MULTI-SPEED MOTOR. 
8Ix speedo are available 800,86. 
and 1,100 r.p.m. and 8,000 
12,000 and 15,000 r.p.m. Shalt t. 
r diameter and approx. 1" long 
110/940v. It. speed may be further 
antrolled with the ne of our 
Thyrister controller. Very powerful 
and weal motor *tor appro. 2" 
Ils. X fe long. 
Price 979 pl. 23p loot aml 
I nsurance. 

MAINS OPERATED CONTACTOR 
2201240v. 60 cycle solenoid 
with laminated core so very 
silent in operation. Lions .t 
circuit, each rated at 10 amp. 
Extremely well made by 
flerman Electrical rompany 
Overall sire 21 2 II,. 

65 earl, 

w'eed'eee TELESCOPIC AERIAL 
..........r for portable, car radio or 

tranemitter. Chrome plated 
..‘ rectIon., extends from 75 to 

471n. Hole In bottom for 6BA scree 
42p is \ I uK LED MODEL POR F.M. 55p 

MAINS CLOCK AND 
TIME SWITCH 
Smith'a main', driven clock 
with 15 amp. programmable 
',witch also not« showing 
how you can um thin to 
wake up with mule playing, 
kettle boiling or come home 
to a warm house, warn off 

buegloi • . 1.• pea warrn, halve. your heating 
tillls, etc.. ele. 111-20 • 20P P. a P. 

WATERPROOF HEATING 
ELEMENT 

26 yard. length 70W. Bell-regulating 
temperature control. 559 post free. 

IMMERSION HEATERS BY 
RUM PLOY 
Standard fitting foi 
domestic water 
tank., made by thc 
famous Remploi 
Company. Complete 
with sealing washers ...Lb: for 200 2411 in-
AC. Depth into tank II'. 2kw or 3k«. 
1145 plus 40p each post and imurane. 

NEED A SPECIAL SWITCH? 
Double Leaf Contact. Very slight prelittre closer 

both contacts. 79 each, 10 
tor 68p. Plastic pushrod suit-
able for operating. Op each. 
10 for 549. 

'T HERMOSTAT 
• untinuouoly variable J06-90.C. /In seten. 
,olb connected by 33in. of flexible tubing 
Itg. n ,eritt ion • 15 amp 220 volt switch ir 

opened and in addition a 
plunger moves through spina 
in. Thin could be used to open 
salve on ventilator etc. 111115 
Plus 23p p. a inc. 

HI ACCURACY THERMOSTAT 
Una differential comparator 1.0 with them:lister 
as probe. Designer claims temperature control t., 
within 1/7th of • degree Complete kit with 
power pack £6 25• 

NUMICATOR TUBES 
Por digital inetruntente. countero, timer, 
docks. etc. III•var X N.3. Price g1.59 

12-WAY SUB-MINIATURE 
MULTI-CORE CABLE 
7-0076 copper core., each core 
P.V.C. Mutilated and of different 

colour. P.% .C. covered overall and approx. 3/161n. 
thick. Pelee Up per yard. 

STANDARD WAFER SWITCHES 

Btandard else tr wafer--silver.plated 3 mop contact. »Godard I" spindle 
2" long-with locking washer and nut. 
No. of Pole. 2 way 3 way 4 way 5 way 6wae o tray 9 tray lOoray 12vray 

I pole 449 449PP Up9 44p4944P 
2 pole. 449 44p 449 44p 44p 44p 44p 779 77p 
3 pole.. 441. Up 449 44p 77p 77p 77p 11-04 11.04 
4 pole. 44p 44p 449 77p 77p 77p 779 t1-82 21-32 
pole. 449 44p 77p 77p 11.04 81-04 21.04 11-60 11-60 

II pole. 449 77p 779 77p 111-04 81.04 111.04 81-87 11-87 
7 poles 779 779 779 11.04 11182 111-32 81-82 82 15 12 15 
O pole. 779 779 77p £1 04 11•82 1182 11-82 U-42 12-42 
It pole. 77p 77p 11-04 11 04 Ii 60 11-60 1180 U70 4.210 
10 pole. 77P 779 21.011 11-81 11-60 11-60 11.60 U-00 28-00 

I pole. 77p /184 11-04 SI-82 11-87 111.87 21.87 48-26 U-25 
12 pole. 779 11.04 91.04 il-32 21-87 11-87 ill-87 1181.2 18-52 

THYRISTOR LIGHT DIMMER 
For any lamp up to '200 watt. Mounted on switch plat. 
to fit in place of standard switch. Virtually no radio Inter • 
ferences. Price 89•95 plus 20p post and insurance. 
Industrial model 5A with control knob but not mounted 

Illritt I. plate. 18.80. 

HORSTMANN "TIME AND SET" SWITCH 

ht (A 10 amp Switch). Jut the thing if you want to come home 

. '". b6/ !eelyTtarlizeneleri '.;Lthelc°1younuigero° acfc'rtun:tc ',o:peet:' 

cr,„
14 hours from «Ming time or you can tow the switch to glee 
a boon on period of op to 3 hours. Equally suitable to control 
procesaing. Regular price probably around £3. Special mil 
'rire nu. P. a ism 23P-

13 AMP TWIN GANG SOCKETS 
â Offered at leeo than wholesale price-you. 

opportunity to replace thole dangerou. 
adaptors-brown beret. flush mounting-
.tandard fitting. Unswitched 1111p each, eePar• 
ately switched Up each. Separately ...itched 
less 10% ten or more - 20p pontage If order 
under 

THIS MONTH'S SNIP 

Kettle Elements. Made by the famous A.E.I. Co. Complete with washers 
and combining fixing ring and plug ehroud. Normal 2 round pin and Oat 
pin earth connection and overload meet push button. 2 Models-1r 
(approx) suitable for Swan and other elmllar modele-lr (approx) suitable 
for (LEA.% Hotpoint. etc. All gulch boll Of K.W. elemento at 240v- -Price 
11.880 

COMPUTER TAPE 

2.4001t of the Best Magnetic Tape money cm buy. Bone user« 
claim good resulto with Video and sound. lin., fin. or f In. wide 
£1-10 plus 30p. poet. Spare spools and amen. 56p. 
I • botch tape. Brand new. Pula mat video recorder.. U.30 
for 2.400ft. 

MULLARD UN ILEX This D.I.Y. Stereo Amplifier be still available 
complete at 27-70 for the four Milliard Module., or Modules can be bought 
eeparately a, follow.:-4 watt amplifier module (2 required) Mallard Ref. 
No. E.P.9000-11.80 each. Pre amp module Mallard Ref. No. E.P.9001-
1188 each. Power module-Mallard Ref. E.P.9002-£2.38 each. In addition 
and made to Mollard Specification we offer: Standard Control Unit with 
eseutcheon-U-75 Knobe-Set of 4-659. Cnit--13.154 with Set of Knob. 

Mallard Unilex Handbook-28p. 

RADIO STETHOSCOPE Eamiest way 
fault find-tracee, signal from aerial to speaker-when 
'Igual stop. you've found the fault. Use It on Radio. 
TV, amplifier, anything-complete kit comprises two 
two special transistors and all parts including probe 
tube and crystal earpiece. 12-20-twin stethoset t 
of earpiece Up. extra-post and ins. 20p 

MIGHTY MIDGET 
Probably the tiniest porible radio, ao demribed in Practical Wireless, 
January '73. AU electronic part. *2- 20 poet paid. 

DIGITAL COUNTER TIMER 

fry stable and reliable crystal control • 
led circuit. Capable of work in excess of 
15 MHz. Construction simplified by use 
of 15 integrated circuits. Complete kit 
with case 14850 or construction data 
ond price list 50p. 

INTEGRATED CIRCUIT BARGAIN 

percel ul integrated circuit, made by the Sammie Plevey Company. A once • 
In-a-lifetime offer of Micro-electronic devices well below con of manufacture. 
The parcel contains 5 ICs all new and perfect, first-grade device, definitely not 
mbudandard or seconds. 4 of the IC. are single silicon chip OP amplifier, 
The 0th le a monolithic NPN matched pair. Regular price of parcel well over £5. 
Full circuit details of the IC4 are included and in addition you will receive • 
list of many different 10r available at bargain price. 25p upwards, with 
circuit., and technical data of each. Complete parcel only 11 poet paid. 
DOIrT .111/88 Tills TERRIPIC RAIWAIN. 

EXTRACTOR FAN 

cleans the air at the rate of 
10,000 cubic ft. per hour. 
equitable for kitchens, bath-
rooms. factoriee, changing 
room.. etc., it'. w quiet It can 
hardly be heard. Compact, 51-
. asing with 51" fan blades 
Kit comprieen motor, fan 
blade.. Meet steel multi', pull 
switch, main. connector, and 
fixing brackets. g2-75 ph. 
301% pat and In. 

QUICK CUPPA 
Mini Immersion Heater. 3.10. 
200/240e. Bolla full cup in about 
two minute. Un any socket o. 
lamp bolder. Have at bedsid• 
for tea, baby's food. etc. 21E6 
poet and insurance 14p. 12v. car 
'node' ateo mailable same prier 
Jag heater 76 plue P.. P. 141, 
MAINS TRANSISTOR POWER PACK 
Designed to operate tran.l.tor ate and ampli. 
der,. Adjustable output 5v., 9v., 12 volts for up 
tu 000mA (clam B working). Takes the place ot 
any of the following batterie.: PP1, PP3, PP4, 
PPS, PP7, PPS, and other.. Kit comprime: main. 
transformer rectitIer, smoothing end load resistor 
condenorrs and Instruction. Real onlp at only 
f 1 - 1.1,1. 20p postage. 

TREASURE TRACER 

Complete Kit (except waden 
batte.) to make the metal 
detector ea the circuit in Practical 
Wireless, August issue. 118-80 plus 
20p pat and insurance. 

WINDSCREEN WIPER CONTROL 
Beat dirty roads, drizzle, fog, etc. Hit of pert. 
to make this useful accessory with circuit 
d 

12 VOLT 15 AMP. 
POWER PACK 

Thle comprise. double•wound 
230/240V mains transformer 
with tall wave ratifier and 
2000 m/f/d smoothing. Ptiee 
8140 plus 201) posts packing. 

I CHIP RADIO 
Perrauti's latest device ZN414 -give, remits 
better than superhet. Supplied complete with 
technical notes and circuit, 111•55 each. 10 for Et 
HI- CI TUNER COMPONENTS • 
For experimenting with the ZN414. 
KIT NO. I. Plessey Miniature Tuning Condenser 
with built-in LW switch and 3" PerrIte slab and 
Ms wound MW coil, 719. 
KIT NO. 2. Air spaced tuning condenser tr 
ferrite rod lit, wound MW and LW coils. 990 
KIT NO. 3. Air spaced TO with slow motion 
drive 8" ferrite rod, with lit: wound LW and MW 
roll., 111.10. 
KIT NO. 4. Permeability tuner with fast and 
slow motion drive and LW load'. 50g, 

DRY FILM LUBRICANT 
In •m"nl can for easy aPPlication 
and for putting lubricant into 
places where the normal oil cat, 
cannot reach. Home and everyday 
uns. We have purchased • large 
quantity of them from the Liquid' 
ator and are able to offer them t.. 
you for about half of the original 
list price. 889 per 18.1 can or 12 
cans for U-80 post paid. Th. 
lubricant le ICI. tluon LIGO. 

PHOTO TRANSISTOR 

DRY-FILM 
1118 

OCP70-ideal for burglar alarms 0nd oroo 0 
applications. Price 729 each. 

PP3 BATTFRY CHARGER 
Alm n Almost 3 time» the life na t, 
be obtained from P1'9 battery 
if you re-charge it from the 
mains -this ready to un 

...•• ructions only 559. 
SOLDER GUN r , must for every tnny man, giver 

olmost Mutant heat aim illumi-
nated lob. 100 watt 12.50 plus poet 
and Ins. 20p. BIO JOB 250 watt 
model g4.75 plus pat and to.. 40p 

MAINS OPERATED SOLENOIDS 

Model 772-small but powerful I. 
t•ull-approx. sloe If x If x 11^ 
669. 
Model 400/1-4- pull. Size 2.5" 
2 x ir. &Sp. 

Model TT10-15" pull. Sire 3 x 21 r' 2". 41-93 
plus 20p post and insurance. 

3 STA E PERMEABILITY TUNER 
Made originally for Radlomobile 
.•ar radio, This is • medium wave 
tuner with • frequency coverage 
tel. -5251m. Aerie/. RF and 
omillator sections (long wave coil 
Available) small aloe, only 2I r 
- x r. Can be umd with our Il' 
module and AF modules and a 

few Met connection components to make • 
complete compact receiver. Circuit supplied 
Price 729, less 10% for 10. 

ordered, selnd%podsitZeuntwIilteret.sonooftedan-oier J. BULL (ELECTRICAL) LTD. 
items. post Ina II order for these items le se® 

otherwise add 20e. (Dept. P.W.) 7 Park Street, Croydon CRO IYD 
Callers to: 1021 Tamworth Road, CROYDON 
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LOUDSPEAKER 

BARGAINS 

Fane Pop 100 watt 18" 8/15 ohm £21 45 
Fane Pop 60 watt 15" 8/15 ohm £ 12 26 
Fane Pop 50 watt 12" 8/15 ohm £ 10 17 
Fane Pop 25 2 25 watt 8/15 ohm £5 94 
Fane Pop 15 12" 15 watt 8/15 ohm £4 40 
Fane 122'10a or 122/12 ... £9 90 
Fane Crescendo 15" 8 or 15 ohm £27 SO 
Fane Crescendo 12" 8 or 15 ohm £24 20 
Fane 8" d/cone 808T 8 or 15 ohm £2 64 
Fane 8" d/cone, roll surr. 807T 
8 or 15 ohm ... £3 16 

Baker Group 25 3, 8 or 15 ohm £6 
Baker Group 35, 3, 8 or 15 ohm £7 SO 
Baker De Luxe 12" d/cone £9 62 
Baker Major £7 SO 
EMI 13 x 8 3, 8 or 15 ohm ... £2 25 
EMI 13 x 8 type 150 d/cone 3, 8 or 

EMI 13 x 8 type 450 t/tw 3, 8 or 

EMI 13 x 8 type 350 8 ohm ... 
EMI 64" 93850 4 or 8 ohm 
Elac 9 x 5 59RML09 15 ohm ... 
Elac 9 x 5 59RMLL4 8 ohm ... 
Elac 6.4" d cone 6RM220 8 ohm ... 
Elac 64" d cone, roll surr. 6RMI71 

Elac 4" tweeter TW4 8 or 15 ohm 
Celestion PS8 for Unilex 
Celestion MFLOCi0 25 watt horn 

8 or 15 ohm 
Elac 5" 3 ohm ... 
Elac 7" x 4" 3 or 8 ohm 
Elac 8" x 5" 3, 8 or IS ohm .•. 
Wharfedale Bronze 8 RS'DD •.. 
Wharfedale Super 8 RS'DD ••• 
Wharfedale Super 10 RS/DD ••• 
Goodman: 8P 8 or 15 ohm ••• 
Goodmans 10P 8 or 15 ohm ••• 
Goodman: I2P 8 or 15 ohm ••• 
Goodman! I 5P 8 or 15 ohm .•• 
Goodmans I 8P 8 or 15 ohm ••• 
Goodmans Twinaxiom 8 ... 
Goodmans Twinaxiom 10 
Goodmans Axent 100 ... 
Eagle DT33 dome tweeter 8 ohm 
Eagle HTIS tweeter 8 ohm 
Eagle CTS tweeter 8 ohm 
Eagle MHTIO tweeter ... 
Eagle CTIO tweeter ... 
Eagle Xovers CN23, 28. 216 
Kef T27 ... 
Kef TI 5 
Kef BI 10 
Kef B200 
Kef BL39 
Kef kit 2 ... 
Richard Allan 12" d,cone 3 or 

Richard Allan 8" 3, 8 or 15 ohm 
10" x 6" 3. 8 or 15 ohm 
8" x 5" 3 or 8 ohm 
7" x 4" 3 or 8 ohm 
3" 8 ohm or 80 ohm . 
24" 64 ohm 
Speaker matching transformer 3, 

8 or 15 ohm ... 
Adastra Hiten 10" 10 watt 8 or 

00 

£2 58 

£3 85 
£8.25 
£2 80 
£2 53 
£2 53 
£2 59 

£3 22 
£1 21 
£2 16 

£10.45 
£1.75 
£1.52 
£1-93 
£3 11 
£5.50 
£9.80 
£3.80 
£4.49 

£11.55 
£17.05 
£29.70 
£6.79 
£7.61 
£6.60 
£4.95 
£3.46 
£1 21 
£3 30 
£1-92 
£1.10 
£4.67 
£5.50 
£6.16 
£7.42 
£10 72 
£24.75 

£2 20 
£2 27 
£1.92 
£1 38 
£1.38 

65 
.65 

£1• 10 

£2•80 
Adastra Top 20 12" 25 watt 8 or 

Stephenspeaker kits and cabinets-send for 
illustrated brochure and list of recom-
mended speakers. 
Car stereo speakers-ask for leaflet. 
PA/Disco amplifiers (carr. and ins. £ 1.00): 
Baker 100 watt ... ... £46 • 00 

£25 • 00 Linear 30 40 
Linear 40'60 
Linear 80/100 ... ... £50.00 
FREE with speaker orders over £7 " Hi-Fi 

Loudspeaker Enclosures" book. 
All units guaranteed new and perfect. 
Prompt despatch. 
Carriage and insurance 25p per speaker. 
(Tweeters and Crossovers 15p each.) 

All prices quoted inclusive of V.A.T. 

WILMSLOW 
AUDIO 5 Dept. PW 
Swan Works, Bank Square, 

Wilmslow, Cheshire, SK9 1HF 

SHORT-WAVE 
KITS 

WORLD-WIDE RECEPTION 

Farnous for over 33 year. for Short • Wave Equip. 
tuent of quality. - 11.A.C." acre the Original 
.uppliers of Short -Wave Receiver K ib, for the 
amateur ¡must ructor. Over 10.000 minets/ 
dustorners- includling Technical Colleges. Ilos• 
pitals, Public lichools, R.A.F.. Army. liants. etc. 

NEW "DX" RECEIVER 
Completr kit- prier £3 85 (incl. p. & p. & V.A.T.). 
Customer arites, " A marsala, India and ArnerIca 
at loudl volurne. --"I am 14 years of .4M and 
have logged over 130 stations, plus countless 
Amateurs frein all over the world." 
This kit contaln• all genuine short•wave com-
Ponents.drilled chassis. valve, accessories and full 
instructions. Scaly to assemble, and of course, 
a. all our products-fully guaranteed. Full range 
of other 14.W. kits. Including the famous male' 
K" and - K plus- illustrated aboveL All orders 

diespatchedl by retint. Sendi nove for free descrip-
tive catalogue. test report and order form. 
EXCITING COMPETITION for lihort•Wave 
'Mener, Send stamped envelope for Jetait. 

"H.A.C." SHORT-WAVE PRODUCTS 
29 Old Bond Street, London W.I 

 • 

TRANSFORMERS 
DOUGLAS GUARANTEED 

12 or 24 volts 
Add 10% V.A.T. 

Output V. & Aron,. Ref. No. Price P. A P. 
12V >d 2 250 mA x 2 MT I 1 1 (.11.$ . 10.91 9p 
12 V x 2 500 tnA x 2 11T213 CT.$ £1.12 24p 
12V 82 IA 02 MT 71 AT 11-48 24p 
I2V x 2 2A 02 MT 18 AT .. 22 08 309 
12V x 2 3A u 2 MT 70 AT . 1.2-89 329 
12V x2 4A 02 MT 108 AT .. 1.2-92 34p 
12V x 2 11Ao2 MT 72 AT . SI 33 42p 

30 volts. All tapped at 0-12-15-20-24-30V 
Out- Ref. No. Price P.P. Out' Ref. No. Price P.P 
put Put 
Amp.. Amps. 
500 mA MT 112 CF: 1.12 16p 3A MT 20 AT 204 32p 
IA MT 79 AT$ 1.55 29p 4A MT 21 AT 3.10 40p 
2A MT 3 AT 2.23 30p 5A MT 51 AT 4.31 42p 

50 volts. All tapped at 0-19-25-33•40-50V. 
500 mA MT 102 AT$ 1.45 24p 3A MT 105 AT 3 91 41p 
1A MT 103 AT 200 32p 4A MT 106 AT 506 41p 
2A MT 104 AT 810 32p 6A MT 107 AT 7 47 30p 

60 Volts. All tapped at 0-24-30-40-40-60V. 
500 mA MT 124 AT$ 148 30p 2A MT 127 AT 3.18 41p 
IA MT 126 AT 224 32p 3A MT 125 AT 4-59 41 p 

AUTO-WOUND RANGE 
Power Winding tapped at Ref. No. Prise P. ei P. 
output 
20 VA 0.115-210-240 MT 113 CT 10.89 16p 
75 VA MT 61 AT 11.72 30p 
150 VA 0- 1d-2e/6-220-240 MT 4 AT £2.15 32p 
200 VA MT 65 AT tee° 32p 
400 V. Output at 50 HZ. Ref. IT3 AT Price P. 3 P. 
C.1) Ignition system by It. M. Manton £2.30 29p 

F..q. 
EQUIPMENT RANGE ' 

Sec. Output ( r.m...) Ref. No. Pilet P. t P. 
3-0-3 V. 200 mA MT 238 CS. "' £0S9 8P 
9.0-9 V. 100 mA MT 13 Ciel. tO 91 13p 
12-0-12 50 mA MT 239 CE01. t0-91 Op 
20-0-20 30 fnA MT 241 met £091.91 8p 
0-2002 30002 MT 214 c-ret £1.21 16p 
0-9-9o2 500 mA x 2 MT 207 CT• 3 £146 19p 
0-15-20 x 2 500 mA x 2 MT 203 AT. 2 tete 29p 
0-15-27 x 9 500 rnA x 2 MT 203 AT. 8946 29p 
0-15.27 02 1A o2 MT 204 AT* £3.49 30P 
20-19.049-20 700 mA (de.) MT 991 AT* 11.11 26p 

AT indicatea open universal fixing with tag.: CT le 
open U-clamp fixing with tags; (s le open U-clamp 
fixing with P.C. .pille; •with intenrindIng renten: 1. un-
tapped 240V Primacy; 9 PrImary tapped at 210.240V. 
other Primant., tapped at 200-290-240V. 

Over 200 types In stock through agent. or direct. 
Plesec need for liste. 

DOUGLAS ELECTRONICS INDUSTRIES LTD. 
(Dopa X0.15PW). Thames Sa. LOTTE, Unes. LUI 7AD 

HARTLEY 13A D.B. SCOPES 

General purpose double beam 
scope for use on 200/250 mains, 
band width 100 Kc to 4-5 Mc/s 
depending on gain settings, time 
markers, int ext sync., etc. Note 
these are supplied with C.F. probe, 
mains lead, front cover, circuit, but 
are less graticule and test leads. 
Supplied in used condition but 
tested prior to dispatch. 

Price £25-30 plus £1 - 65 carr. 

T.C.S. RECEIVERS & MAINS P.U. 

These well known Ro cover the range 
1.5 to 12 Mc/s in 3 bands, I.e. 160, 80 and 
40 meter Amateur bands, have good 
band spread, R.F. gain control or AVC 
operation, B.F.O. etd. Supplied com-
plete with mains P.U. and Headphones 
in used cond. Tested and aligned 
prior to dispatch. Few only. 

Price £2200 plus £1.65 carr. 

VALVE TESTERS 

American service type 177.13 115v 
I/P at 60 watts, will test UX, Octal, 
Acorn, B7g, Loctal etc. Supplied 
with inst and test data and circ., 
also supplied is circ for add on 
adaptor that will extend range to 
include B9a, low power Tx types etc. 
No special parts are required to 
make this adaptor, supplied in used 
cond., tested. 

Price £11.00 plus £1 . 10 carr. 

HEAD & MIKE SETS 

Moving coil type, with lead and plug. 
Low res type. Headphones have soft 
ear pads. New, boxed. 

Price £1.37 plus 30p post. 

SIGNAL GENERATORS TF144G 

Marconi sig gens cover range 85Kc 
to 25 Mc/s, with 0/P meter atten. 
etc., for use on 200:250v mains. 
Supplied with circ and copy of inst. 
book. Supplied less leads, tested. 

Price £1760 plus £1 - 65 carr. 

BLOWER MOTORS 

Small double ended blower, ratings full 
0/P 27.5v D.C. at 3.8a 10,00ORPM, 
however, these can be operated on any 
D.C. voltage from 2 to 27-5 rating on 
12v 1.8a. Size outlets 1i sq., overall 
size 6" long, 3" dia. These are a very 
powerful blower and on 12v give con-
siderable air flow. New, boxed, Ameri-
can surplus. 

Price £1.54 plus 25p post. 

METERS 200 Ua 

Circular scale type, scaled 0 to 200 
linear for approx. 135 deg. could be 
used up to 180 deg. if required. Ex 
equip. Tested, American surplus. 

Price £1 - 37 plus 15p post. 

The above prices include V.A.T. 
charges. Carriage charges apply Io 
U.K. mainland only. Send S.A.E. for 
list No. 8. 

A. H. SUPPLIES 
57 Main Road, Sheffield S9 5HL 

Phone 0742 444278 
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circuit running through the jack contacts, Fig. I. 
so that the speaker is not in circuit when a plug is 
inserted. Pin E is also the battery negative line. 

Fit the resistors and other items as in Fig. 3, 
positioning the leads approximately as shown on the 
underside of the board. In most places the wire ends 
are long enough to reach the connecting points. 
Sleeving is put on wires which may touch ather wires 
or joints. 
The transistors can have about 36in. of lead above 

the board. Lengthy heating of the transistor and 
diode wires should be avoided when soldering. The 
diodes and polarised capacitors must be put in as 
shown. 

AF AMPLIFIER 

Drill fixing holes to match the holes in the ampli-
fier board. Solder four leads to the four circuit 
connecting points on the board, and these leads will 
then come through the Veroboard as in Fig. 3. They 
are taken to the positive line, pin E (negative line), 
pin F (speaker) and Tr2 collector and R7. Place extra 
nuts or washers between the amplifier and Vero. 
board to act as spacers. 

ASSEMBLY 

The bushes of the switch and 
VR1 can now be put through the 
panel holes, so that the nuts hold 
the board as in Fig. 2. Leads C and 
D (1.2) and other connections are 
cut to length, sleeving is put on 
where necessary, and wiring is 
completed as shown. 
As miniature phone jacks are 

made in various types, check that 
connections here are correct. With 
no plug in, the circuit must run 
from pins E and F to the speaker. 
When a plug is inserted, this inter-
rupts the circuit to the speaker and 
the jack tip is in contact with cir-
cuit F so that the phones operate 
instead. The amplifier ought not to 
be operated with a load of under 
3011. 

A rear view of the prototype. 

Fig. 3. The component layout on the circuit board; the top section 
shows the underside wiring. 
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ADJUSTMENTS 

It necessary, band coverage can be modified by 
moving LI /L2 along the rod. Moving it towards the 
end of the rod increases the frequency reached with 
VC1 fully open. This frequency limit can be around 
1600 to 1500kHz for MW and 2.2MHz to 2.0MHz for 
the hd. range. 
TC1 should only require to be screwed down 

slightly, so that oscillation can just be secured with 
VRI at the 1.f. end of the MW band. 
VRI does control volume, but is not a volume con-

trol, and merely turning it to maximum is unsatis-
factory. Instead, it should be advanced slowly from 
minimum setting until oscillation just arises when 

TC1 

o o • 
A 

e 

o o • 

'0".11,7r,Iii WM:Ur 

0 o 

•-4 R5 17,1 

o 00 
•—ri- 1••••• 

oo oo 

11 •11.  C5 i'—••• 

VR1 SW1 

3'x 1' 
€1) 

tuning through a transmission. It is then backed 
off very slightly The setting of VR1 is quite critical 
for maximum possible sensitivity, and varies with 
frequency. With optimum adjustment, very many 
signals can be received. 
RI should be satisfactory at 270k12, but as diodes 

DI and D2, and Tri will vary, the effect of changing 
R1 may be tried. A value from about 150k1/ to 3301(11 
should be satisfactory, and it may be found that some 
change improves results. 
Headphones become useful when listening for 

weaker signals in the 1.8MHz to 2MHz range, 
though more powerful signals can be reasonably 
audible with the speaker. 

Reception of amateur and shipping signals will 
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be greatly improved by an aerial. Also, adding an 
earth connection can bring about a very useful 
improvement in signal strength. Even an indoor wire 
only a few feet long will increase signal pick-up, 
especially when an earth is available. An outdoor 
aerial will naturally give more volume, but a very 
long aerial will tend to result in strong, local signals 
breaking through. This can be prevented to some 
extent by placing a• small capacitor in series with 
the aerial lead to the receiver. In all cases the re-
ceiver is kept on the point of oscillation for maximum 
sensitivity and selectivity. For the reception of a.m. 
signals, oscillation is just avoided. To receive c.w., 
regeneration has to be advanced so that oscillation 
begins. 

LONG WAVES 

If reception of the BBC on 200kHz is required, the 
simplest method is to shunt Li with a silver-mica 
capacitor which will load it to this frequency. In the 
original receiver, a value of 2000pF, 1 per cent toler-
ance, was found suitable, and coverage was then 
about 195kHz to 205kHz with the full swing of VC1 
in use. This method is used in some inexpensive 
receivers. With so much parallel capacitance, very 
small changes in the inductance of Li have a con-
siderable influence on frequency. It is thus neces-
sary to slide LI on the rod, or to make up the paral-
lel capacitance with a pre-set, such as a 1500pF pad-
der with a 1000pF silver mica capacitor in parallel. 
The padder is then adjusted for 200kHz with VC1 
half open, and the latter then allows a narrow band 
to be covered for correct tuning. 
An improved LC ratio is obtained with a LW wind-

ing, but this introduces the need for additional 
switching for L2, for the full advantage to be ob-
tained. 
With the 3-way switch, substituting \'R1 by a 

potentiometer with on/off switch allows the third 
position to give reception of 1500m. Alternatively, a 
4-way switch could be fitted here. 
The 208/176pF capacitor is produced both with 

and without an integral reduction drive. The latter 
is helpful when tuning; if no drive is used the tuning 
control knob should be of fairly large diameter. • 

Supplement—May 1973 

Tape Tuner 
The 2/IF capacitor between R5 and chassis is C4 
(Fig. 1). Pin 6 on T1-3 is in this case marked as pin 5 
(Fig. 2) 

Baby Alarm 
Ti has an unused centre tap on the winding con-
nected to Tr3. 
C4 is connected to R5, Tr4e, C3 . 

Light Powered Radio 
In the components list, RI should be 270k12, C1-
0•01/iF. 
In the text, the mercury cell should be a solar cell 
and the connections are for transistor AF117. In 
Fig. 2, Tri base should be connected to R1 and Cl. 

P.W. TRICOLOUR—continued from page 156 

The output voltage from the single phase bridge 
is clipped by a zener diode Dl. The shaded part of 
the sinewave represents the voltage applied to the 
u.j.t. circuit. The emitter voltage of the u.j.t. 
drops to zero each time the line voltage crosses zero, 
so that capacitor CI is discharged completely to zero 
every half cycle and charges again at the beginning 
of a next half cycle at the rate determined by the 
values of (R1 + VR1) and itself. By varying the 
resistance of the potentiometer VR1, the charge rate 
is varied so that the position of the pulses with 
respect to the supply voltage moves in time. 

Fig. 27 shows typical •triac gate voltage pulses 
and the corresponding voltage waveform across the 
load. 

Lamp Dimming Circuit 
The circuit shown in Fig. 24 is basically similar 

to that of Fig. 12 (part 1). Both the power supply 
of ± 10V for the filter circuit and the mode of con-
trolling the lamps are as before. In fact the only 
basic differences are the addition of the zener diode 
D1 1 and the replacement of the zero voltage switch-
ing system by the unijunction transistor circuit. 
(Filter choke CHI and capacitor C13 have been added 
at the input to the circuit for radio frequency inter-
ference suppression.) 
The unit is suitable for either mono or stereo 

record playing in the same manner as described 
earlier. The flashing of the light can be controlled at 
various light intensity levels by means of the 
potentiometers corresponding to Bass, Middle and 
Treble frequencies. Facilities are also provided for 
'by passing' the psychedelic control by closing 
switches Si, S2 and S3 to allow the lamps to be used 
as ordinary lamp dimmers. 

Radio Interference Suppression 
Radio frequency interference problems caused by 

triac and thyristors phase control can become acute 
and difficult to suppress to an acceptable level. Many 
circuits and equipment such as radios, hi-fi amplifiers, 
etc. are sensitive to these voltage transients and 
the results are generally unpleasant noises in the 
speakers and/or causing malfunction of the semi-
conductor circuits. Each time a triac or thyristor fires 
in a mainly resistive load, such as lamps, the load 
current rises in less than a few microseconds from 
the zero value to its maximum. A frequency analysis 
of such a step function of current will show an 
infinite spectrum of energy with the amplitude 
inversely proportional to frequency. The greatest 
effect of radio frequency interference is of course, at 
the peak current, i.e. when the delay angle `2' is 90°, 
and this effect decreases towards '0°' or 180°. 
There are two main types of radio frequency inter-

ference. One is caused by radiation and the other 
by conduction through the power leads. 

We stated in the April issue that the author had 
arranged with Henry's Radio Ltd for the supply of 
all components. We now understand that the printed 
circuit board and metalwork as shown in the May 
1973 issue will not be available from them. 

TO BE CONTINUED 

172 



YOUR COMPLETE AUDIO-ELECTRONIC STORES 
More of everything at the right price. All your electronic requirements 
within 200 yards- call and see for yourself. 

INTEGRATED CIRCUITS 
Why buy alternativa when you can buy th• genuin• article from us at 
competitive prices from stock. BRANDED FROM TEXAS I.T.T FAIR-
CHILD 

Type 1/11 12/24 25/99 
p p p 

0-20 0.18 0.16 
0.20 0.18 0.16 
0.20 0.18 0.16 
0.20 0.18 0-16 
0.20 0.18 0.16 
0.20 0-18 0.16 
0-30 0.27 0.25 
0.30 0.27 0-25 
0.20 0.19 0-16 
0.45 0.42 0.35 
0.20 0-18 0.16 
0-23 0.22 0-20 
0.42 0.40 0-88 
0.50 0-27 0.25 
0.20 0-27 0.25 
0.30 0-27 0-28 
0-20 0-18 0-16 
0-48 0.44 0.40 
0.48 0.44 0.40 
0.48 0.40 0.38 
0.42 0.39 0-35 
0.80 0.45 0.42 
0.20 0.16 0.16 
0.42 0.39 0-35 
0-70 0.61 0.44 
0-65 0.60 0.50 
0-65 0-60 0.80 
0.20 0.16 0.16 

897400 
897401 
897402 
897403 
897404 
897409 
997406 
897407 
897408 
897409 
897410 
897411 
5197412 
sems 
897416 
897417 
897420 
897422 
897423 
897425 
897427 
897428 
897430 
097432 
897433 
897437 
897438 
097440 
8117441A110-75 072 070 
897442 075 072 070 
897443 100 093 090 
897445 200 175 160 
897446 200 175 160 
897447 176 160 145 
8117448 175 1-60 145 

Type 1/11 12/24 25/99 
P P 1/ 

897450 0.20 0-18 0•16 
897451 0.20 0.18 0.16 
897453 0.20 0.18 0.16 
897434 0-20 0.18 0.16 
897460 0.20 0-18 0.16 
897470 0.30 0-27 0.26 
897472 0.30 0-27 0.25 
897473 0-40 0-37 0.35 
897474 0.40 0.37 0.36 
897475 0.65 0.52 0-60 
897476 0.45 0-42 0.39 
897480 0.80 0.75 0.67 
897481 1.25 1-15 1-10 
897482 0.87 0.80 0.70 
897483 1.00 0.90 0.85 
897484 0.90 0.85 0.80 
897486 0.45 0.41 0.38 
897490 0.76 0.70 0.66 
897491A9 1-00 0.96 0.90 
897492 0.75 0.70 0.65 
897493 0.76 0.70 0.65 
897494 0.80 0.75 0•70 
897495 fi• 80 0.75 0.70 
897496 1.00 0.97 0.96 
897497 6.25 6.50 5-00 
8974100 2.50 2.30 2.00 
8974104 1.45 1.36 1.20 
8974105 1.45 1.33 1.20 
8974107 0.50 0-45 0.40 
8974110 0•80 0-70 0-60 
8974118 1-00 0.96 0-90 
8974119 1.90 1•78 1-66 
8974121 0.60 0.55 0-50 
85174127 1.16 1.23 1.10 
8974123 2-70 2.55 2.47 
897.4141 1-00 0.95 0.90 

Type 1/11 12/24 23/99 
P 

8974145 1.50 1-40 1-30 
8974150 8-85 2-95 2-15 
8974151 1.10 0.95 0.90 
8974193 1.35 1.27 1.20 
8974154 2.00 1.75 1 115 
8974156 1.56 147 1.115 
8974156 1.55 1.47 135 
8974157 1.80 1.70 1.60 
8974160 2•60 2•40 225 
8974161 1560 2•40 225 
8974162 3-40 325 270 
8974163 3.40 3•25 270 
8974164 2.75 2.30 210 
8974169 400 3•150 300 
8974166 4.00 360 300 
8974167 6-26 5•60 15•10 
8974170 4.10 355 3.05 
8974174 2.00 1•75 1-30 
8974175 126 127 115 
8974176 1•60 156 120 
8974177 1-60 1-$5 120 
8974180 1.65 130 1-20 
8974181 7.00 600 660 
81174162 2-00 1.80 1.60 
8974184 2.40 200 1.80 
8974185A 2.40 2-00 1.80 
8974190 1-95 1.85 175 
8974191 1.95 185 1•75 
8974192 2.00 1-90 1•80 
8974193 2.00 1.90 1.80 
8974194 2•50 2-23 1-90 
8974193 1-86 1.70 1-60 
8974196 1.60 1.40 1.30 
8974197 1.50 1-40 1.30 
82174198 4.60 8.70 11•85 
8974199 4-80 3.70 3.35 

PRICES OF 7400 SERIES ARE CALCULATED ON THE TOTAL NUMBER 
ORDERED REGARDLESS OF MIX 

LARGER QUANTITY PRICES PHONE (01) 402 4891 
HIGH POWER SN 74 HOO \ Now in stock-send 
LOW POWER SM 74 LOO f for list No. 36 

SPECIAL OFFERS! 
SEMI-CONDUCTORS 

BFY90 59p 
1000 MC/5 
25 + 50p 
100 + 43p 
500 + 40p 

AH Il Mullard 2Sp 
25 + 17p 
100 + 13p 
SOO + lip 

2142926 10p 
All Colours 

25 + 9p 
100 + Sp 
500 + 6p 
1000 + Sp 

2163819 Texas 35p 
25 + 30p 
100 + 25p 
500 + 20p 
1000 + 15p 

0C170 Mullard 2513 
25 + 20p 
100 + 18p 
500 + 13p 
1000 + 1390 

BY127 Mullard 150 
25 + 12p 
100 + 10p 
500 + 9p 
1000 + 8p 

BC 107, BCI 08, 
BCI09 10p each 

All Makes 

25 + Sp 
100 + 7p 
500 + 6p 
1000 + Sp 

0A202 10p 
25 + Sp 
100 + 7p 
500 + 6p 
1000 + Sp 

ADI61, ADI62 3Sp 
each 

25 + 32p 
100 + 28p 
500 + 15p 
1000 + 22p 

0(35 Mullard 50P 
25 -F 43p 
100 + 40p 
500 + 35p 
1000 + 30p 

2N3053 20p 
25 + 18p 
100 + 15p 
500 + lip 
1000 + 10p 

PLESSEY INTEGRATED CIRCUIT 
3 Watt Amplifier HAND 
Complete with 8-page 
booklet, circuits 
and data 

£1.50 each 

TRIACS 
STUD WITH ACCESSORIES 
Type Volta Price • 

P.I.V. 1-11 
8 AMP RANGE 
8C35A 100 75P 
SC35B 200 799 
8C35D 400 859 
6 AMP RANGE (1048) 
8C40A 100 85P 
SCIOB 200 90P 
8C4OD 400 91-00 
8C408 500 21-20 
10 AMP RANGE (T048) 
8C45A 100 95P 
SC4511 200 II 00 
8C45D 400 21.25 
8045E 500 11115 
15 AMP RANGE (T048) 
8C50A 100 *1-25 
80508 200 *1-86 
8C5OD 400 21-66 
0050E 500 21 86 
DIAC D32 Up 
TRIACS-
Additional Types 
40430 (T066) Up 15 Amp 
40669 (Plastic) 

Il-00 
10486 (T05) 809 

1/3 
3 Amp 
T048 

T048 

2N3055 55p 
25 + 50p 
100 + 45p 
500 + 38p 
1000 + 33p 

A SELECTION OF SEMI-CONDUCTORS FROM STOCK 
A A Y30 10p 
A AY42 15p 
AAZ13 10p 
AC107 $61, 
AC126 25p 
AC127 up 
AC128 269 
AC176 259 
AC187 269 
AC188 25p 
ACY17 309 
ACY20 209 
ACY21 209 
ACY99 55p 
AD140 Up 
AD149 50p 
AD161 Up 
AD162 359 
AF117 209 
AF118 SOP 
AF124 859 
AF139 SOP 
AFI86 409 
AF239 409 
ABY27 809 
ASY28 238 
BA102 Sop 
BA115 79 
BA145 151) 
BAX13 OP 
BAX16 79 
BC107 109 
BC108 10p 
BC109 10p 

BC109C 12p 
BC113 16P 
BC117 20p 
BC143 Up 

BC147 12p 111:105 225 0044 159 
BC169C 12; BY100 15p 0045 15p 
11C182 10p BYI26 15p 0057 50p 
BC214 168 BY127 159 0071 159 
Bey32 769 BYZ13 859 0072 26p 
BCY34 359 C106D 638 0077 46p 
BCY39 100 OETIII 539 0081 26p 
BCY42 11(1p (IE7115 56p 0(783 263. 
201,43 259 0E7880 4.e.p 00140 550 
BCY55 250 L313091C 00170 269 
BCY70 I5p (T03) 1-87 00171 30, 
BCY7I 209 MATI21 25p 0C-200 469 
BCY72 15p MJE340 609 00201 729 
BCY87 299 MJE370 709 00202 SOP 
BCZ11 50p MJE520 759 00203 60p 
BD124 80p MJE2955 OCP71 125 
BD131 76P 110 ORP12 60p 
BD132 80p MJE3035 ORP60 409 
BFII5 25p 76p P346A 209 
BF167 Up MPF105 402 RASSIOAF 
BF173 259 NKT214 20p 468 
BF179 30p NKT-21640p RA8508AF 
BF180 80p NKT21740p 668 
BP194 168 NKT403 709 TA A263 769 
BF195 15p NKT404 50p TIL209 89p 
mrsst 25p 0 A3 SOp TIP29A 60p 
BF898 25p 0A10 369 TIP30A 
BFX13 UP 0A81 10p TIPSIA 609 
BFX34 769 0A91 79 TIP32A 70, 
BFX37 30, 0A200 1p TIP33A 
BFX88 20; 0A202 10P 100 
BFY50 20p 0016 75p TIP34A 
BFY51 20; 0020 961/ 150 
BFY52 209 0023 Up TIPS6A 
BFY64 509 0025 409 260 
BFY90 59p 0028 Mip TIP36A 
BLY36 800 0035 509 300 
B8X20 15p 0036 66p TIP41A 769 
BSY27 15p 0042 40; TIP42A 86p 

TI843 Up 
V405A Up 
ZTX108 12p 
ZTX300 129 
ZTX301 168 
ZTX307.18p 
ZTX341 209 
ZTX600 16p 
ZTX1503 17p 
20301 308 
29404 20p 
29527 Up 
29696 155 
29697 15p 
29706 10; 
29930 20P 
29987 459 
291131 259 
291132 25p 
291302 18p 
291304 rep 
291305 229 
291307 25p 
291308 259 
2271613 209 
291671 100 
292147 759 
292160 609 
292217 Up 
292221 SO, 
292222A 

269 
292369A 

16p 
292906 20p 
292926 (all 
col.) 10p 

293053 20, 
293054 50p 

293055 55p 
293440 729 
293442 1.86 
293325 768 
293614 59p 
293615 76p 
293702 109 
2513704 10p 
293705 109 
293714 1.80 
293771 1.75 
293773 2.00 
293790 2-25 
293819 UP 
293820 frOp 
293866 UP 
2513903 15p 
293906 12p 
2274061 19p 
294062 129 
294126 15; 
294871 Up 
295467 110p 
295777 Up 
28001 1-00 
28012 10-00 
28018 6.25 
28026 8.90 
28301 50p 
28303 659 
28324 969 
40230 Up 
40360 409 
40381 40p 
40362 50, 
40408 60P 
40486 769 
40636 1.10 
40430 1.00 

ZENER 
DIODES 
400 3I/W 6% 
Miniature 
BZT 88 Range 

All voltages 
33 - 33 Volt 
10p each. 

25+ 9P 
12++ 8p 
5  6-Sp 
1000+ Sp 

Any one type. 

15 Watt 6% 
Wire Endi 
Metal Case 
All voltage. 
68 - 100 Volta 
20, each 

25+ 18p 
100+ 169 
600+ 1212 
1000+ 10, 

Any one type. 

3 Watt Plaatic 
Wire Ends 5% 
NEZ Range 

All voltage. 
6 8 - 100 Volta 
300 each. 

VAT Prices DO NOT include 
Value Added Tax. From 

Inc April, 1973 10% must be added 
and shown separately to your total 
order (incl. carripacking). Help 
us to help you receive your order 
without delay. E. & O. E. 

QUANTITY DISCOUNTS 
10% 12+ ; 15% 25+ ANY ONE 
SO% 100+; 25% 250+ TYPE 

From above wet-ions except Integrated 
CIrculte and Special Offer. where die-
counts are included. 
Minimum order value II pleat. 
Postage 7p on all orders. 

SILICON 
REMMERS 
WIRE ENDED 
PLASTIC 

Type P.I.V.1-11 
1 amp miniature 
194001 60 6 
194002 100 7 
194003 200 8 
194004 400 8 
194005 600 10 
194006 800 12 
194007 1000 15 
1-5 amp miniature 
PL4001 60 8 
PL4002 100 9 
PIA003 200 10 
PIA004 400 10 
PIA005 600 12 
P1.4006 800 15 
P1,4007 1000 16 

LINEAR 
(0/P AMPS) 

7020 TOS 75P 
709C T099 6511 
7090 D.I.L. Up 
723C TO99 21•00 
7230 D.I.L. 969 
7250 TOSO 14-60 
7410 TO99 OSp 
741C D.I.L. 559 
747C TO99 10 
747C D.I.L. 

11.10 
72741P D.I.L. SOP 
72748P D.I.L. SOp 
SINCLAIR 

IC12 11-80 
TOSHIBA 
TH9013P 
20 WATT AMP 
14-47 POST PAID 
TH9014P Pre Amp 

111.50 

DATA AND 
CIRCUITS REF. 

42 10p 

FREE WITH 
PURCHASES 

TRANSISTORS, 
IC's, TRIACS, 
BRIDGES, 
SCR's, LD R's 

NEW FREE 
BOOKLET 

(No. 36) 
OVER 1500 
TYPES-
Pend for yours 
today I 

NEW BRIDGE 
RECTIFIERS 
SMALL SIZE AND LOW COST 
Type Volta Price 

P.I.V. 1-11 
HALF AMP 
B05/05 50 209 
I105(10 100 239 
ONE AMP k > In 
TUBULAR 
B1/05 60 Up 
B1/10 100 268 
131/20 200 30, 
111/60 600 35; 
ONE AMP (0.I.) 
TUBULAR 
W005 50 309 
W01 100 UP 
WO2 200 409 
WOO 600 459 
TWO AMPS 0 H x I L 

* 
132/05 50 Up 
132/100 100 409 
132/200 200 459 
132/600 600 60P 
82/1000 1000 60p 
FOUR AMPS 
in o iL x 
114/100 100 609 
B4/200 200 Up 
134/400 400 709 
134/800 600 75p 
84/800 800 51.00 
SIX AMPS 
én x éL x 
116/100 100 709 
116/200 200 75p 
116/400 400 90p 
116/600 600 11-00 

SILICON CONTROLLED 
RECTIFIERS 
Type Volta Price 

P.I.V. 141 
ONE AMP 
CRS 1/05 50 25p 
CR8 1/10 100 309 
CR8 1/29 200 Sop 
CR8 1/40 400 Up 
CR8 1/60 600 151) 
THREE AMP (T018) 
CR8 3/05 60 Up 
CR8 3/10 100 30p 
CR8 8/20 200 Up 
CR8 3/40 400 46p 
CRIS 3/60 600 56p 
PM AMP (TOSS) 
CR85/400 40 40p 
SEVEN AMP (2048) 
CR8 7/100 100 flOp 
CR8 7/200 200 658 
CRS 7/400 400 702 
CRS 7/600 600 96p 
SIXTEEN AMP 
SCR 16/100 100 
OCR 16/200 200 
SCR 16/400 400 
OCR 16/600 60, 

85P 
709 
80p 

f 1 00 

1 Amp 
TO5 

1 

3 Amp 
TO48 

Henry's LIMITED MI D 
EDGWARE ROAD, W2 

404-406 Electronic Components and Equipment 01-402 8381 Open • 9am-6pm 

354-356 High Fidelity and Tape Equipment 01-4025854,4 /36 6d"" week 
(309 closed 

309 PA- Disco- Lighting High Power Sound 01-723 6963 Thursday) 

303 Special offers and bargains store All stores open 

All mail to 303 Edgware Road, London W2 18W all day Saturday 
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"ESSENTIAL BOOKS FOR RADIO AMATEURS 
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These are just four of a complete range of technical publications, 
log books and maps for the Radio Amateur. Send s.a.e. for complete list 

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

TEXAN 20+20 WATT. 
STEREO AMPLIFIER 

Electro Spares can now supply all the components to build the 
"Texan" Amplifier, featured in Practical Wireless May/June 1972. 
All components are brand new with fibre glass p.c. board, all 
metalwork, knobs, finished silver trim front panel, etc. etc. 

TOTAL COST OF COMPLETE COMPONENTS 
ONLY C30.64—POST FREE! 

All components are available separately, to enable the constructor 
to obtain just what parts he requires at any one time. Please 
send S.A.E. for free list. 
SPECIAL CONTEMPORY STYLE SLIMLINE METAL 
CASE WITH WOODEN END CHEEKS IS NOW 
AVAILABLE FOR THIS AMPLIFIER—DETAILS IN-
CLUDED WITH ALL LISTS, OR AVAILABLE ON 
RECEIPT OF S.A.E. 

P. E. ' GEMINI' 
STEREO AMPLIFIER 

30 Watts ( R.M.S.) per Channel into 8 Ohms ! I 
Total Harmonic Distortion 0.02%11 

Frequency Response (- 3 dB) 20Hz-100kHz ! 1 
This high quality Stereo Amplifier for the Home Constructor was 
described in a series of articles in " Practical Electronics", from 
November 1970 to March 1971. It is now recognised as practically 
the ultimate in High Fidelity and is certainly equal to anything 
one can buy, no matter what the cost, but it is well within the 
capabilities of the ambitious constructor. 

We can now supply. a reprint of the articles in booklet form. 
price 64p., including VAT and postage, with free complete 
component price list. 
For free price list only. or a complete free specification, please send 
a foolscap size S.A.E. 
All parts available separately. 

es 21 BROOKSIDE BAR, 
CHESTERFIELD, DERBYSHIRE. 
QUALITY • SERVICE • VALUE 

ELECTRO SPARES 

BROADWAY ELECTRONICS 
92 MITCHAM ROAD, TOOTING BROADWAY. 

LONDON S.W.I7 01-672 3984 

CARTRIDGES—Stereo Sonotone 9TA KZ Diamond £2.39, 
Ronette SIO5 Medium Output LI - 35, 5106 High Output £ 1.35, Acos 
GP93/I Sapphire LI - 87, GP9411 Sapphire LI.87, Japanese equivalent to 
B.S.R. TC8s LI - 72. 

CARTRIDGES—Mono GP9I Stereo Compatible LI . 21. B.S.R. 
TC8H lao. equivalent LI - 21. 

141-FI STEREO HEADPHONES Padded ear 
cushions seal out room noise. Perfect coupling 
between reproducer and ears assure full response 
impedance 8 ohms, frequency range 20-20,000 Hz 
6ft, cord and standard stereo plug. Only £3.46. 

STEREO HEADPHONE JUNCTION BOX 
Simple unit connects direct to amplifier and speakers 
to give attenuated headphone output has 3 position 
switch to give headphones only, speakers only, 
speakers and headphones. Only LI . 81. 

VYN AIR Widths from 50 to 54in., 93p yd. off roll. + yard 550. Send SP 
stamps for samples. All prices inclusive of post and packing. 

AUTOMATIC EMERGENCY SUPPLY 

250v 50Hz-150 watt Inverter. Full hit of parts excluding meter. Circuit as 
appeared In December P.W. Complete kit-616-95 + 80p P. & P. 

OTHER INVERTERS AVAILABLE IN KIT FORM 

150 Welt-613-50 + 600 P. & P. 75 Watt-67.10 + 60p P. & P. 
300 Watt-617.90 + 850 P. & P. 40 Wett—ES 20 + 400 P. & P. 

25 Watt-62-40 + 20p P. AP. 

All above operate from 12v. battery and give 250v.-50Hz. Output. 
24 volt typ« are also available, alternative outputs or taps can be supplied. 

Transformers and/or Transistors can be supplied separately. 

SPECIAL OFFER 

12v. Fluorescent lights, suitable for tents, caravans, houses or secondary 
lighting for factories, hotels, etc. 12 Inch-8 watt—£3.40 post pald. 
21 Inch-13 watt-84 20 post paid. Large discounts available for quantities. 

BATTERY CHARGER KIT 

10 Amp Charge Current—L5- 50.-40p P. & P. 
(Consists of Transformer and Rectifiers.) 

ASTRO ELECTRONICS 
6, BARNES ROAD, CHESTERFIELD, DERBYSHIRE 
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BRAND NEW SEMICONDUCTORS & COMPONENTS GUARANTEED 
WE SUPPLY NEARLY ALL THE COMPONENTS FOR PROJECTS ADVERTISED IN THIS MAGAZINE 

TRANSISTORS 
20301 0 16 
20302 0 16 
20303 0-25 
20306 0.80 
20309 0.30 
2034810 023 
20371 0 15 
30374 0-16 
21,1174 1 40 
21,7404 043 
2N466 0.76 
2N466A 0.76 
2N467A 080 
2N491 3.26 
214384 0-26 
214696 016 
28697 0-16 
914098 016 
216696 019 
211706 0-10 
2N7013A 0-12 
616708 0-18 
217709 018 
2N711 0-80 
214718 011 
2N7184 0.80 
216720 0.60 
216721 0.65 
236014 0.22 
216910 0.17 
204918 0-80 
236810 010 
2N921) 0-14 
324930 0-14 
2011090 028 
2161091 014 
2161131 010 
2161132 010 
2161302 0-16 
2161303 0-18 
2161304 0.20 
2061605 0.20 
2161306 0.22 
2161307 0.22 
2161600 0.26 
2041809 0-25 
2361402 0.90 
2411307 0-24 
3141618 0.20 
2N1631 0.113 
3141637 0-80 
2161620 0-27 
2N1701 1-10 
2N1702 116 
2161711 0-17 
2141693 0.84 
2162102 0.80 
2112147 0-70 
2162140 0-60 
2162202 0 40 
2N2192A 0.40 
2162193 0-40 
2N2193A 0 43 
2162194 0-27 
2019194A 0.80 
2162193 0.87 
2N2192A 0-18 
2N2916A 030 
2362210 0.87 
2N2219A 0-51 
2N2220 0-50 
2162221 0.20 
2N2221A 0.83 
2162222 0.31 
2N2222A. 0.41 
2042368 0-11 
2162360 0.39 
2N2369A 0-17 
2742646 eao 
9012647 1.20 
2162711 0.12 
2013712 0.12 
2162713 0-17 
2162714 0-17 
2162904 0.18 
2N2904A 026 
2162903 024 
2N29015A 0-23 
9112906 0.18 
2N2006A 0.23 
9112907 0.18 
9112907A 0.23 
2362923 0.12 
2162024 0.12 
2162023 0-12 
2N2926 
Oreen 0-10 
Yellow 0.10 
Orange 0-10 

2163033 0-81 
2163034 0-47 
2163034 0-46 
2N3066 060 
2163380 0.20 
2363201 010 
2143691A 0.22 
2163209 0-18 
2048393 0.12 
2163304 0-12 
2718402 017 

2743402 
2N3404 
2163402 
383414 
2748415 
2N3416 
2168417 
2363170 
2163371 
2N3572 
3143709 
2363203 
35137011 
3513705 
2163700 
2363707 
2163700 
2163709 
2363710 
2163711 
2363712 
2163713 
2N37I4 
2743716 
2363716 
2N3773 
2363774 
2163770 
2368776 
2362777 
2163778 
2743779 
3163780 
2N3781 
2113782 
2N3789 
2163790 
2N3791 
2368702 
2143794 
2363819 
2163820 
2163023 
2163824 
2163826 
2N38134 
2N3854 A 
2063886 
2143855A 
2N38136 
2N3856A 
2N3868 
2143868A 
2N3859 
2N3859A 
71,13860 
2363966 
2N3877 
2N3877A 
2063878 
2N3870 
2363900 
2113900A 
2363001 
2143903 
2363904 
2363908 
283906 
284034 
2364037 
284058 
2364029 
2N30511 
2364060 
2364061 
284062 
2364302 
2164303 
2364913 
284914 
2164916 
2364916 
284917 
2N4918 
2N4919 
2164920 
2064921 
2364922 
2N4923 
2364026 
2164027 
2N4928 
2364929 
2364930 
2064031 
2N5172 
2N5174 
2366175 
2146176 
2068246 
2N6190 
2366191 
3N51112 
2N6I93 
2366194 
2N6196 
2160246 
2516457 
2N6468 
2145459 

0 19 
024 
0-27 
0.10 
0.10 
0.16 
0-21 
115 
1.12 
0 97 
0.10 
0.10 
0-14 
41-10 
0-09 
0.10 
070 
0-09 
0.12 
0-00 
oss 
208 
1-15 
1.113 
110 
2.86 
313 
4-19 
6.95 
4.84 
1-26 
8.16 
4-50 
8-67 
3.87 
1-78 
2.20 
2.011 
2-20 
0-10 
0-87 
0-47 
0.62 
0-76 
0.23 
0-16 
0.16 
0-16 
0.18 
0.18 
0.18 
0.18 
0.18 
0.16 
0-16 
0.18 
0-70 
0-23 
016 
1.22 
1.91 
010 
0.21 
0-32 
0-20 
0-17 
0.21 
0-22 
0-63 
0-42 
0.16 
0-09 
0.90 
0-11 
0.11 
0-11 
0.25 
0.31 
0-80 
0.87 
0.95 
0-20 
0.17 
0.60 
0-18 
0-60 
0.50 
0.55 
0-60 
0.90 
1-00 
110 
2-23 
2-26 
2-70 
0-08 
012 
0.211 
0.82 
0-41 
092 
0.96 
1.24 
1.01 
1.10 
1.46 
0.48 
0.11 
0.38 
0,33 

38128 
816130 
3N1119 
38140 
38141 
301142 
317143 
38152 
381113 
316164 
38109 
314187 
3N200 
336201 

40050 
40231 
40309 
40310 
40313 
40316 
40318 
40322 
40360 
40361 
40362 
43063 
40389 
40394 
40395 
40406 
40407 
40408 
40409 
40410 
40411 
40414 
40438 
40467A 
40468A 
40600 
40601 
40602 
40603 
40604 
40636 
40673 
ACI07 
AC116 
AC115 
AC117 
ACI21 
AC1213 
AC127 
A0128 
AC14111 

*0142KAC1313 

AC1593 
A0163 
AC103IC 
AC1134 
AC176 
AC176H 
ACI871 
AC1881{ 
ACYI7 
ACY111 
ACTI9 
ACY20 
A0321 
A.0122 
ACY28 
ACT 10 
ACT 39 
ACY40 
ACY41 
.40344 
ADI36V 
4.0140 
ADI40 
AD142 
AD143 
AD149V 
AD149V 
AD150 
ADI61 
AD 162 
AD161 
AD162 f 
A0211 
ADZ12 
AFI06 
A F109R 
AFI14 
AFI15 
AFII6 

*3217AF118 

AFI21 
A F124 
API25 
AFI26 

*3227AFI39 

AFI70 
AFI72 
AFI78 
AFI79 
A F160 
AF186 

0 63 
1-66 
1-35 
0-92 
0.81 
0.68 
0-79 
012 
0-81 
0-84 
1-17 
110 
2.49 
1.06 

0-78 
0-81 
0.83 
0.50 
0-93 
es° 
0-92 
0-92 
0-46 
0-48 
0.60 
0.88 
0-46 
0.18 
0-50 
0.44 
ou 
0.60 
0.551 
0.13 
1-25 
815 
1-44 
069 
0-44 
0.69 
0-67 
0-46 
0-58 
0.66 
1.10 
0.50 
0-85 
0-18 
0-18 
0.20 
0-1$ 
0.13 
0.26 
0.25 
0.80 
0.26 
0-14 
0-17 
0-12 
0.26 
0-20 
0-18 
0.20 
0-20 
0-16 
0-51 
0.16 
0•20 
eso 
0.18 
0.18 
0-18 
0-42 
0-66 
0.17 
0-17 
0.81 
0-98 
0-60 
0-56 
0-60 
0-46 
0-66 
1-26 
0-88 
0-87 
0-87 
PR 
0-49 
1-50 
1-76 
0.27 
0-40 
0-26 
0-14 
0-23 
0.20 
0-60 
012 
0-24 
0-20 
0-19 
010 
0-$8 
0.21 
0-26 
0.65 
016 
0.10 
0-40 

AF200 
A F239 
A F240 
AF279 
AF280 
A F1(42 
AF211 
AL102 
AMOS 
ABY26 
A6327 
A.13128 
A6329 

*8100ABY56 

A8221 
AU103 
BC107 
30108 
50109 
BCII3 
30114 
50110 
BC116 
50116A 
50117 
50116 
B0119 
BC121 
130123 
130126 
130126 
B0132 
30134 
110135 
130136 
130137 
130138 
BC140 
B0141 
50142 
110143 
110144 
50146 
50147 
}30148 
/30149 
110153 
/10154 
)30167 
B01138 
BC159 
BC160 
5016711 

B01698/301680 

13C169B 
50169C 
30170 
BCI71 
50172 
B0182 
BCI82L 
130183 
BCI83L 
30164 
501841. 
B0186 
50187 
BC/011 
50201 
BC204 
B0207 
BC208 
30209 
50211 
30212K 
30212L 
BC214L 
30236 
30287 
1309118 
BC239 
30251 
BC262 
50263 
110267 
30226 
30230 
30261 
50262 
80263 
130300 
/30301 
130302 
50303 
130304 
30307 
BC307 A 
50307Y1 
BC308 
50308A 
BC30811 
BC.309 
BC309A 
503093 
BC313 
BC327 
50328 
BC337 
BC338 
BCY30 

036 
0.41 
0 72 
064 
044 
0-74 
065 
0.76 
0.70 
eso 
0 116 
0.18 
0-80 
010 
036 
0-615 
1.14 
0.14 
0.18 
0.14 
0.18 
011 
0.16 
0.15 
0.18 
0.81 
0.11 
0-27 
1723 
0.29 
0.15 
0.20 
0-80 
0-11 
0.11 
0-15 
0-16 
010 
0-84 
0.89 
0.9A 
0.61 
014 
011 
0.11 
0-10 
0.18 
0-18 
018 
0.14 
0-13 
0.14 
0.37 
011 
0 18 
0.11 
0-18 
0.13 
0-11 
0.18 
0.11 
0-10 
0.12 
0.09 
0.09 
0.11 
0.11 
016 
0.26 
0-11 
0-10 
0-11 
0-10 
0-09 
0-10 
0.30 
0-10 
0.16 
0.23 
0-16 
0-09 
0.09 

0-09020 
0-18 
0-23 
0-09 
0.09 
0.18 
020 
0.18 
9.23 
0.42 
0-84 
0.27 
0-64 
0.43 
0.10 
0.10 
0-10 
0-09 
0.09 
0.09 
0-10 
0.10 
0.10 
010 
0-34 
0-22 
0.19 
0.19 
0.36 

BC131 
BC/32 
130132 
130/33 
BCY34 
BC1/33 
BCY39 
130/40 
1101742 
130343 
50168 
110169 
30368 
50167 
30/70 
130371 
1301172 
130387 
130188 
130389 
110210 
130211 
BD115 
BD116 
51:1121 
/30123 
B13124 
50130 
5E1131 
110132 
/30136 
/31/136 
5D137 
50138 
BDI39 
130140 
130310 
BDY11 
B0317 
BDY18 
111)119 
B131120 
1303311 
513360 
BD161 
/30162 
BFI16 
BFI17 
BFI19 
BFI21 
BF193 
BF195 
BF127 
BFI52 
BFI53 
BFI54 
BFI58 
BF169 
BF1130 
BF161 
BFI63 
BFI66 
BF167 
BF173 
BFI77 
BF178 
BF179 
BF180 
BF181 
BFI82 
BF183 
BF184 
BF1136 
131,1114 
BFI95 
131,196 
BFI97 
BPI93 
BFI99 
BF200 
BF224.1 
BF225.1 
BF2a7 
BF238 
BF244 
BF246 
BF946 
BF247 
131,254 
BF256 
BF257 
BF21313 
131,259 
BF261 
BF264 
BF270 
BF271 
BF272 
BF273 
BF274 
BF407 
BF468 
131,469 
B11321 
BF821A 
13F828 
BF861 
BF898 
BFW10 
BFW11 
BFWI6 
BFX13 

Post & Packing 13p per order. Europe 25p. Commonwealth (Air) 65p 

0.40 
eeo 
076 
034 
0 SS 
040 
106 
0-60 
0-15 
0.16 
0-21 
0-11 
0.66 
0-94 
0-17 
O.0 
0.18 
8-47 
11-40 
0-110 
O-84 
O-60 
0-76 
0-75 
O.78 
0-810 
0-87 
087 
0-40 
000 
0-48 
0.49 
0.66 
egs 
0.71 
0.83 

1-10 

1.76 
1-97 
0.92 
0.61 
0110 
0-U 
0.76 
0.108 
0-48 
0.11 
0-14 
0.17 
0.14 
0-27 
0-20 
012 
0.16 
0-15 
0-27 
0-113 
0.16 
0.20 
0.86 
0-18 
0.19 
0-16 
0-26 
0-30 
0-14 
0-82 
0-80 
0-40 
0-17 
017 
0.14 
0-16 
016 
0.16 
016 
0-18 
0-86 
0-14 
0-10 
0.21 
0.22 
0.16 
O.0 
0-48 
0.49 
0-14 
0.16 
0.41 
0.46 
0.48 
0-11.1 
1-46 
0.26 
0-21 
0-13 
0-16 
0-21 
048 
0.66 
0.67 
2-10 
2-80 
0.112 
0.27 
O.0 
061 
0.81 
045 
023 

BF1(29 
/31,1130 
BPX37 
B11144 
BFX63 
BFX68 
BFX84 
BFX80 
BP.186 
BFX87 
BF188 
BFX89 
BlrY10 
BFY11 
BFY17 
BFY/4 
BFYI9 
BPY20 
BFY29 
BFY37 
BFY4I 
IIFY411 
BFY50 
BPY51 
VPY52 
BFY511 
BFY56 
BFY64 
BFY76 
BF176 
IIFY77 
BF178 
B11390 
BAY» 
58119 
138120 
313X21 
B13136 
136127 
116124 
136129 
1313X30 
138139 
138160 
1313161 
138176 
138177 
A6178 
B8W70 
58124 
138126 
58126 
1113127 
56128 
B81 38 
58139 
58151 
2113152 
1313153 
136154 
BBY56 
56/65 
136178 
BBY79 
5E31790 
BBY00A 
130104 
BUI05 
CIII 
1)40N3 
0113111 
12E3113 
OET114 
CILT116 
OET119 
OET120 

02T036OET636 

GEMS 
0E1'873 
OET880 
0E1883 
(7E7887 
GET890 
GET896 
TIP29A 
TIP30A 
TIP31A 
TIP32A 
TIP3.31 
TI P34* 
TIP35 1 
TIP36A 
TIP41A 
TIP42A 
TIP21135 
TI P3033 

0 25 
025 
0 30 
0 33 
2 48 
0 30 
0 24 
0 29 
0 24 
0.25 
0 20 
0 46 
016 
0.46 
0 90 
016 
026 
0 60 
0 40 
0 20 
eta 
0 02 
0.16 
0 18 
0 18 
0 16 
0 34 
0.41 
0.40 
0 22 
0 24 
0 36 
0 60 
0 10 
0 18 
0-14 
010 
0 84 
0 84 
0-16 
0 47 
0-68 
0 78 
044 
0 42 
0-16 
020 
0 215 
028 
0-20 
0-16 
010 
0-15 
0 16 
0 16 
0,15 
0 215 
016 
0 25 
0.80 
079 
0 16 
0-40 
0 40 
0-46 
0 09 
1 42 
2-26 
0.63 
0 62 
0.46 
0.20 
0 20 
0 60 
036 
0-25 
0 20 
eso 
0 20 
0 12 
0-80 
620 
020 
0-22 
023 
0 49 
0.58 
0 82 
0-74 
1 01 
1.51 
2 90 
3-70 
0 79 
0 90 
0 98 
0 80 

RETURN 
OF 
POST 

SERVICE 
(MIN.) Matching charge 

(audio transistors only) 15p. extra per pair. Prices subject to stock availability. 

TTL. LOGIC I.C. NEW PRICES 
1-24 23 , 1 2.1 25 • 1-24 2e r 
Op Op OP Op Sp Op 

36162 400 020 018 13N742.4 010 041 881460 040 018 
8167401 0 20 0 18 8747430 020 018 81.17470 030 0 PO 
01,7403 0 20 0.18 8117432 0 48 0 42 8117472 0 30 0 25 
13N 7403 020 0.18 0067133 071 062 8167473 040 034 
0367401 010 018 0067437 0-52 046 8067474 040 0 84 
687402 020 0-18 1387434 0 62 0 46 8047475 046 0 36 
887406 030 0-24 887439 0 52 0 46 0047470 0 44 0 39 
81.77407 066 048 0167440 0.2 0-18 8047480 0 75 0 70 
8147408 020 018 8N744 I A N 076 072 8367461 1-26 1.07 
0747400 0 SO 0 18 687442 0-79 043 8747482 0 87 081 
9367410 010 0-18 6567442 1 04 0 SS 8147483 1 00 0 811 
887411 022 020 8517444 1 04 0 83 8047434 0-96 0 85 
887412 0 42 0 88 E1N7443 1 85 1-70 0167485 2 60 t 30 
6117413 0 80 0-27 0067446 2 00 1-00 6567486 043 0 40 
0747410 0-45 0-40 8017447 1 30 1-20 8507486 12-40 11 110 
0367417 046 0-40 6047148 1 04 0.92 8N74119 497 4-40 
06367120 010 0-18 074744V Prier lo be 21747490 0-80 0-70 
887421 0.2I 0 20 announced shortly BN749I 1.20 1.08 
887422 0.111 0-42 0567420 0-20 0 18 9e7402 0 76 070 
9047423 0 62 0.45 BN7431 0 20 0 18 0117493 0-76 070 
81.17426 0-441 0-42 14017457 0 20 0 18 13517494 084 080 
6747426 032 028 01.47453 020 018 8167493 080 0-74 
1.187427 0 48 0 42 8167411 0 20 0 18 0367456 100 0 90 

SUB-MIN ELECTROLYTIC 
Axial Ind 8, isaeb 
values: ( aF/V); 6-64/64; 1/40: 1 6/26; 2-0)10; 2/63; 4-7/16; 41/25; 
6 4/6 4; 6-4/26; 10/16; 10/25; 10/134; 17-2/26; 16/40; 20/16; 20/64: 25/64; 
25/25; 32/10; 32/40; 40/16; 150/0 4; 60/20; 60/40: 64/10; 80/16; 80/25: 
100/6 4; 125/10; 125/16; 200/10. 

SILICON RECTIFIERS 
P1 t 30 100 200 400 600 800 
IA Sp SP 101 llp 12p 16p 
SA lip 179 20p 2242 Up 17p 
64 - -- 25p SOp 11245 Up 
10à 801 869 40/ 479 Up Up 
16A 869 Up 489 Up Up 769 
34A 70p 800 90p 8100 11.40 11.70 
I amp and 3 amp are plastic encapsulation. 

1000 
tap 
801, OIP 

765 
17p 
111.76 - 

1200 

DIODES & RECTIFIERS 
15194A 10p AA119 7p BA X16 ltip F813/4 6889 
1N914 79 AA129 1110 RAY18 174, 0.46 170 
18916 79 AAZI3 12p BAY31 7, OAIO SOp 
184007 201 AAZI6 122 BAY'S 365 0A9 105 
1844 79 AAZ17 103 81100 16P 04147 1p 
181/1 16p BAI00 165 614103 Up 0.4.70 75 
18120 Up BAI02 Up 1111122 474p 0A78 105 
16121 145 BAH° SOp 81124 llip 0A79 75 
18130 Sp BA114 16p 133124 16p 0.481 Sp 
18131 105 BA116 75 111127 175 OM 105 
10132 12p BA141 179 1314164 67p 04.110 7p 
15920 75 BA149 179 131110 Up 0191 25 
18922 85 BA144 Up BM° Up 0.496 7. 
16923 ltp BA146 175 BYZI1 329 01700 79 
113940 Sp BA164 lb BYZ12 30p 0.4302 109 

BAX13 Sp BYZI3 Up TIV307 Up 

OPTOELECTRONICS 
MINITRON 3015F 7•BROMENT 
INDICATOR ( 16 PIN DIL) 11100 

May b• drIven by 0047447 

T1L 209 LIGHT EMITTING 
MOD& Mad• by TEXAS INST. 
(Red). 865 

119900 PHOTORESISTOR OIP 

VEROBOARD 
0.16 0.1 

Matrix Matrix 
Situ 185 Up 

25 x bin 27p 17, 
39 x 30In 179 8711 
39 x 610 829 319 
X 1710 ( Plain) Up 

Vero Pisa ( Bag of 36) 229 
Vero Cutter 469 
Pin insertion Tools ( 1 and - 13 

onatrix) at 68p. 

"SCORPIO" 
CAP DISCHARGE 

IGNITION 
SYSTEM 

(As published in 
P.E. November 

1971) 

Complete kit 
£10.00 

P. & P. S00. 

SLIDE POTENTIOMETERS 
58 mm, TRACK 

SINGLE GANGED. LOU or LIN 
11t to 131. 405 each. 

TWIN GANGED. LOU or LIN 
16 to 5006 60p each 

All Prices 
Exclusive 
of 

WIRE-WOUND RESUITORS 
25 wtitt 13% (up to 270 ohms 

only), 7p 
1, watt 6% (up to 8.26 n only). Sp 
10 watt 5% lop to 2660 only/. 
10p 

POTENTIOMETERS 
Carbon: 
Log. or Lin., le« switch, 16, 
Log. or Lin., with 'twitch. 27p 
Wtre•yroond Pots 13WL Up 
Twin Ganged Stereo rote, Log. 
or Lin. 485. 

PRESETS (CARBON) 
o I Watt Op VERTICAL 
2 Watt 85 OR 

03 Watt 715 110RIZONTAL 

SPECIAL OFFER 
TOSHIBA 3110018P 

20 WATT AMP 13 - 60 
TH9014P PRE-AMY 01 - 25 

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

CALLERS WELCOME 
HRS. 9-5.30 MON.-FRI. 

9-5.0 SAT. 
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50µA   62.75 
110-0-601.A U-70 
100µA   ten 
100-0-100µA 62.7o 
900µA   12-70 
600µA   82.56 
1mA   112.60 
6tnA 112-50 

USED EXTENSIVELY BY INDUSTRY. GOVERNMENT DEPARTMENTS. EDUCATIONAL 
AUTHORITIES. ETC. 

• LOW COST • QUICK DELIVERY • OVER 200 RANGES IN STOCK 
• OTHER RANGES TO ORDER 

CLEAR PLASTIC PANEL METERS 
Tips SW.100 100 x 80 mm. 

60µA   113-80 
50-0-50µA 13-00 
100µA   83 80 
100-0-100µA U-70 
600/4).   U-60 
lmA   U 40 
20V. D.C.   to 
50V. D.C.   83 40 0 amp. D.L. 83.40 
300V. D.C. 18-40 300V. A.C... 40 
1 amp. D.C. U-40 VU Meter . IN 15 

TYPO SD.830 82.5mm a 110mm Fronts 
10mA ... 5.2-60 
60mA  *2-60 
100mA  52 60 
500mA  12 50 
1 amp  52-50 
6 amp  12-60 
10 amp. ... U-50 

*2-50 
10V. D.C.   *2-50 
20V. D.C.   12-50 
50V. D.C. 12-50 
300V. D.C. IS 50 
15V. A.C  *2-75 
300V. A.C. 12-75 
VU Meter   13-00 

Type 50.640 63.5mm a 85mm Fronts 
60uA   112-80 
50-0-60µA 2245 
100µA   8265 
100-0-100µA U-56 
200µA   82-65 
500µA 12-1M 
lmA   U.85 
5mA   U.85 
10mA   22-85 
50mA   U-$5 
100mA   it2-35 

600mA 1.8.26 
1 amp  12-$5 
amp  12-26 

10 amp 12 36 
5V. D.C.   22.35 
20V. D.C.   12-85 
tiOV. D.C. 22 65 
300V. D.C. £2 35 
15V. A.C. 12-40 
300V. A.C. U-40 
VU Meter U-70 

Type SD.460 46mm x 59.5mm Fronts 
60µA   12 40 I amp  52 15 
50-0-60µA 12-115 IS amp  1111 15 
10OµA .... 82-35 10 amp.   88-15 
100-0-100µA 12-115 eV. D.C. . 12-1$ 
200µA .... U-$5 10V. D.C. 01-16 
600µA 82-20 20V. D.C. . 82-15 
ImA   £e15 50V. D.C. .. *2-16 
6mA   82-15 
10mA • 42.15 
60mA . U-16 
100mA • 12-16 
500mA 12 16 

300V. D.C. 12-15 
I5V. A.C. .. 52-30 
300V. A.C... 12-30 
VII Meter .. U-55 

•MOVING IRON-

ALL OTHERS MOVING COIL 
Please add DOStaRe 

Type MR.8SP. 4 iin. x 431in. fronts 

50µA   21595 
50-0-50µA U-40 
100p A   23.40 
100-0-100µA 1$-80 
200µA 13-30 
500i.cA   4320 
500-0-600µA U 10 
ImA   U-10 
1-0-1mA   53-10 
m A   U-10 
10mA   53-10 

60mA .... U-10 
100mA .... 58-10 
500mA ... 13-10 
1 amp  53 10 
6 amp  113-10 
15 amp. 113 10 
30 amp   U.20 
20V. D.C. 13-10 
50V. D.C. 13-10 
160V. D.C. U-10 
300V. D.C. 13-10 
15V. A.C.   U-10 
300V. A.C  *3 -10 
8 Meter linA U-15 
VU Meter 511 96 
1 amp. A.C. U-10 
O amp AC.' 18-10 
10 amp. AC.' tl 10 
20 amp. AC.' U-10 
30 amp. AC.' 53 10 

Type MR.S2P. 23 n. square fronts 
60/4A   58 40 
50-0-50µA 42 86 
10OµA   *2 65 
100-0-100µA U-75 
500µA   55 
lmA   U-20 
bmA   t2.110 
10mA 82 go 
60mA t2 20 
100mA 1220 
500na A ill SO 
1 amp 
atrip 

10%. D.C. .. 12-20 
20V. D.C. .. 20 
50V. D.C. .. £2 20 
900V. D.C. 12-20 
I&V. A.C. . 12 30 
300V. A.C... 82-80 
Meter IntA *2.30 

VU Meter .. 5360 
1 amp. A.C. • U-20 
5 amp. A.C. • 12-20 
10 amp. A.C. •12.20 
20 amp. A.C. • 18-20 

U-20 30 amp. A.C. • 12-20 

TYIN NR.65P. 33 n. s 33in. fronts 
50µA   U 70 10V. D.C... £2 40 
00-0-50µA *2-00 20V. D.C. .. *2-40 
100µA ... 1$-00 60V. D.C. .. U-40 
100-0-100µÁ U-90 160V. D.C. t2 40 
200g.tA . til10 300V. D.C. 12-40 

82-66 15%. A.C... £2 65 
12.40 60V. A.C. .. 12-66 
82-40 150V. A.C... 22.55 
82-40 300V. A.C... 8245 
811.40 500V. A.C. 83 65 
*2-40 8 Meter ImA I2-80 
82.40 Nu; meter .. 43.70 
U-40 50mA A.C. • 52-40 
AI 40 100mA A.C. • £2 40 

  U-40 200mA A.C. • 52 40 
811-40 500mA A.C. • t2-40 
13-40 1 amp. A.C. • U-40 
U-40 5 amp. A.C. • U-40 
113-65 10 amp. A.C. • *2-40 
52-76 20 amp. A.C. • 0-40 
12-40 30 amp. A.C. • 12.40 

600µA 
5oo-o-poomA. 
ImA   
6mA   
10mA 
50mA 
100mA 
500mA 
I amp  
5 amp. 
10 amp. 
15 amp. 
20 amp. 
30 atop. 
50 amp. 
5V. D.C. 

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

POWER RHEOSTATS , 
High quality ceramic construction. Windings embedded in vitreous 
enamel. Heavy duty brush wiper. Continuous rating. Wide range 
es.stock. Single hole Seine lin. cils. shafts. Bulk quantities available. 
25 WATT. 10/25/50/100/250/500/1000/2500 or 5000 ohms, 90p. P. .t P 10p. 
60 WATT. 10/25/50/100/250/500/1000/2500 or 5000 ohms. 11-16 P. & P. 10p. 
100 WATT. 1/5/10/25/50/100/250/500/1000 or 2500 ohms. 11-65 P. P. 16p. 

Type MR.38P. 1 21 321n. square fronts 
200mA 51-76 
300mA 11-75 
500mA £1,10 
750mA 11•75 
1 amp  11 76 
2 amp   11-76 
6 amp  51-76 
10 11-76 

11-75 
50µA   *2 go 10V. D.C. .. 11-75 
50-0-50yA 42 10 16V. D.C. • • 51-75 
100µA . 28.10 20V. D.C. .. 81-75 
100-0-1004A 91 99 50V. D.C. 51.76 
200µA 51-96 100V. D.C. 11-76 
500µA ... . 11-80 150V. D.C. II 75 
500-0-500µA *1-75 300V. D.C. 51.75 
1mA   51-75 500V. D.C. 51-76 
1-0-1m?.   *1-75 750V. D.C. 111-75 
2mA   11-75 15V. A.C. .. 111-85 
bmA   51-75 boy. A.C... 51-86 
10mA 111-76 160V. A.C.. £1-86 
20mA 11.76 300V. A.C. .. II-85 
60mA 11 75 500V. A.C. . . 111.85 
100mA 111-76 13 Meter lniA 51-85 
150mA 51-75 VU Meter .. 

Type MR.45P. 2In. square fronts 
50µA   *2-50 5 amp  111-U 
50-0-50µ A 12-30 10V. D.C.   11-85 
100µA .... 30 20V. D.C  81-85 
100-0-100µA 60V. D.C.   11-85 

/12 06 300V. D.C. 81-86 
11-96 15V. A.C.   U 00 
2116 300V. A.C.   U 00 

  111-66 8 Meter IniA *2 06 
  Li-$6 VU Meter .. *2-60 

11-U 1 amp. A.C. • *1-$6 
111-86 0 amp. A.C. • 111.86 
11-86 10 amp. A.C. • 111-85 
11-86 20 amp. A.C. • Il -$6 

  Il-05 30 amp. A.C. • Il 85 

600µA 
500-0-600µA 
ImA 
5rnA 
10mA 
60mA 
100mA 
500mA 
1 amp 

"SEW" EDGWISE METERS 

Type PE.70. 3 17321n. a 1 15/321n. a 
28in. deep 

00µA   *3-40 500µA . 13-05 
50-0-50µA 18 N1 ImA   *2-70 

100-0-100µA *3-$0 300V. A.C. 12-70 
200µA ... U10 VU Meter 13-75 

"SEW" BAKELITE 

PANEL METERS 

Type MR.65. 34in. square fronts 

25stA   131-86 
50µA   U-00 
50-0-50µA 12-80 

22-80 
100-0-1004.A 22-50 

t2-45 
500-0-500pA 12-16 
lmA   12.15 
1-0-ImA   52-16 
SOcA   U-16 

Itels 
50mA   22-16 
100not   12-16 
500mA   12-119 

1 amp  /52-16 
5 amp  113-15 
15 amp.   82.15 
50 amp. 112-16 
50 amp.   On& 
5V. 88•16 
10V. D.C.   
20V. D.C.   U-16 
50V. D.C.   01-16 
150V. D.C. 18.16 
300V. D.C. 1216 
5OntV. D.C. 12-40 
100mV. D.C. 22-40 
30V. A.C. •  U-20 
60V. A.C. 6  12.20 
150V. A.C. • UN 
300V. A.C. • 1210 
500tnA A.C. • t2-16 
1 amp. A.C. • 12-15 
5 amp. A.C. • 52.15 
10 amp. A.C. • 12•16 
20 amp. A.C. • 12.15 
30 amp. A.C. • nu 
50 amp. A.C. • 12-16 
VII Meter   U-40 

Type S-80 80 mm. square fronts 
50/..A   U -50 
50-0-50µA 53-40 
100µA   U-40 
100-0-100µA 58-30 
500µA   U-05 
ImA   52-85 
20V. D.C.   12.85 
50V. D.C.   112.85 
900V. D.C. U-86 
1 atop. D.C. It8-U 

I amp. D.C. 23•36 
300V. A.C... EI-814 
VII meter .. U-70 

"SEW" EDUCATIONAL 
METERS 

Type ED.I07. Size 
overall 100mm x 
90mm x 108mm 
A new range of high 
quality moving coil 
instrumente Ideal 
for school experi-
menta and other 
bench application& 
e mirror male. The 

meter toot ement is easily accessible to 
demonstrate internal working. Available 
in the following ranges: 

bOyA   U-50 
10OµA   U-10 
1 ntA   14118 
50-0-50/IA 25•10 
1-o-InIA 4416 
IA d.c. 14.85 
SA d.c. .. 14-85 
10V d.c. 14-U 

20V. d.c. 44-86 
60V. d.c. U-$6 
300V. d.c. 1415 

Dual range 
500mA/5A d.c. 46.10 
5V/50V d.c. 18.10 

"YAMABISHI" VARIABLE VOLTAGE TRANSFORMERS 
Excellent Quality • Low price - Immediate delivery 

8-180 General Purpose Bench Mounting 
I Amp 2700 
2.0 Amp t6 06 
Amp 511.75 

8 Amp 115-90 
10 Amp 522-50 
12 Amp 123-60 
20 Amp 449-00 
25 Amp 551190 
40 Atop £11240 

eon 

8-2808 Panel Mounting 
1 Amp 87.00 
2-5 Amp 116-06 

Please add poetage 
ALL MODELS 

INPUT 230 V 50180 CYCLES 
OUTPUT VARIABLE 0.280 

VOLTS 
Special diwounts for quantity 

AUTO TRANSFORMERS 
0/115/2a0V. Step up or step down. Fully 
shrouded. 

80 W 12 10 P. & P. 18p 
160 W U-70 P. & P. 18p 
300 W 53 80 P. & P. 23p 
500 W lb 24 1. * P. 93p 
1000 W 17-50 P' & P. 38p 
1800 W 110-20 P. & P. 43p 
2250 W 117-26 P. & P. 60p 
5000 W 135-00 P. & P. It 

130 VOLT A.C. 
SO CYCLES 

RELAYS 

Brand new. S seta of 
changeover contacts at 
5 amp rating. 605 each. 
P. & P. 10p ( 100 lots 1401 
Quantities available. 

MCA.220 AUTOMATIC 
VOLTAGE 
STABILISER 
Input 88 125 VAC or 
178 250VAC. Output 120V 
AC. or 210 VAC. 200 VA 
rating. 111-97, caer. 50p. 

BH.001 HEAD 
SET AND BOOM 
MICROPHONE 
Moving Coil. Ideal for 
language teaching, com-
munications. Headphone 
imp. 16 ohms. Micro-
phone imp. 200 ohm.. 
44 83. P.S P. 15p. 

240° Wide Angle ImA Meters 
MW 1.5 60mm square 113 97 
MW 1-8 80mm equate N-97 

P. & P. extra 

RP2I4 REGULATED POWER SUPPLY 
Solid state. Variable output 0-24V DC up 
to 1 amp. Dual scale meter to monitor 

, ....- .. -.... voltage and current 
Input 220/240V AC. 
Ellse 185 x 85 x 

P<.: «Z «-Ti 105mm. 6817 
e le , . P. a P. 25p. 

P5.200 REGULATED P.S.U. 
Solid Mate. Variable output 
5.20 volt D.C. up to 2 amp. 
Independent metere to 
monitor voltage and cur. 
rent. Output 220/240 V. 
A.C. Sino 7r x 51 x 3r. 
119-95. P & P. 25p. 

PS.1000B REGULATED 
POWER SUPPLY 
Solid state. Output 6, 9 
or 12 volt DC up to 3 
amps. Meter to monitor 
current. Input 220/240v 
AC. Bite V x 33• x 85*. 
111-97. P. & P. 25p. 

230V/240V SMITHS SYNCHRONOUS 
GEARED MOTORS 
Built in gembox. All brand 
new and boxed. 30 RPM 
CW; 2 RPH CW; 20 RPH 
CW: 2 RPM ACW; 30 
REM CW: 
60p each Post 12p. 

1.134 TRANSISTOR 
TESTER 
Testa PNP or NPN tran-
sistor. Audlo Indication. 
Operate. on two 1.5v bat-
teries. Complete with all 
instructions, etc. U-60. 
P. & P. 20 p. 

1.133 TRANSISTOR TESTE 
Tests ICO .4 B. 
PNP / NPN. Operates 
front 9t. battery. Cbm-
nlete with all in. 
atructions. etc. U-96. 
P. & P. 20p. 

HOMER INTERCOMS 
Ideal for home. 
Mike, store., fac-
tories. etc. Supplied 
comeul,etecawbil? Laid. 

ter1„TT free instruction. 

Station, 88-97, 3 Station 115-26. P. & P. 15p. 
4 Station 16-62. P. & P. 17p. 

SEND SAE FOR LIST OF 

SEMI CONDUCTORS & VALVES 

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

Also see next three pages 
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MULTIMETERS for e purpose! 
TS60 POCKET 
MULTIMETER 
High.precision at 10.-cost. 
Range.: D.C. 15V. 150V, 
1,000V (10.000 opv). A.C. 
15V. 150V. 100V (1,000 
opv). D.C. Current 150mA. 
Resiutance 100k ohms. 
II-86. Put 15p. 

MODEL 1092 
TESTMETER 
0,000 O.P.V. 
0/3/10/150/300/1200 V. 
D.C. 0/6/30/300/800 V. 
A.C. 0/300µA/300 MA 
0/10K/1 meg 
Decibels - 10 to 4-16db 
£2 75 each + 15p P. & P. 

HIOKI MODEL 720X 
20,000 0.1'.V. 
Overload protection 
5/25/100/500/1000 VDC. 
10/50/250/1000 VAC. 
50µA/2b0mA. 20K/2 meg 
ohm. - 5 to + 62db. 
£4 97. P. & P. 15p. 

HIOKI MODEL 730X 
30,000 O.P.V. Overload 
protection. 6/30/60/300/ 
600/1200 VDC. 12/60/120/ 
600/1200 VAC. 80µ1A/30 
mA/300 mA. 21C1200K/2 
megohm. - 10 to + 83,1b. 
8630. P. & P. 16p. 

KAMODEN 72.200 
MULTITESTER 
High sensitivity tester. 
200,000 o.p.v Overload 
protection. Mirror scale. 
Ranges: 
0/.06/.3/3/30/120/ 
600 / 1200V. D.C. 
o / 3 / 12 / 60 / 300 I 
11, 900V. A.C. 
0 / 8µA / 1.2mA / 120mA/ 
600mA / 12A. D.C. 
0 / 12A. A.C. 
- 20 to + 133d13. 
o / 2K / 200K / 2 meg / 
200 meg ohms. 
sum. Pont 30p 

MODEL 7E-200 
20,000 O.P.V. Mirror scale, 
overload protection. 0/5/25/125/ 
1,000V. D.C. 0/10/50/280/ 
1,000V. A.C. 0/50 µA/250 mA. 
0/60K/6 meg D. - 20 to + 62db. 
U-95. P. k P. 15p. 

MODEL 500 
30.000 O.P.V. with over-
load protection mirror écale 
0/ 6/2 8/10/25/100/250/500/ 
1,000v. D.C. 0/25/10125/ 
100/230/500/1,000V. A.C. 
0/50µA/5/501500mA. 12 
amp. D.C. 0/80/K/6 Meg./ 
80 Meg CI 
£8 87. Put paid. 

HIOKI MODEL 750X 
80,000 up,. 43 ranges 0-0-3 
to 1,200v D.C. 0-3 to 1.200v 
A.C. 0-30(OA/300mA. 0-3K/30 
meg obms. - 10 to + 17dB. 
88-97. Post 20p.  
HT100B4 MULTI-METER 
Feature. A.C. current range.. 
100,000 o.p.v. Mirror Scale, 
Overload protection. 
0/-5/2-5/10/50/2501500/1000 V 
D.C. 
0/2.5/10/50/25011000 V. A.C. 
0/10/230µA/2 5/25/250 MA/ 
10 Amp. D.C. 
10 Amp A.C. 0/20K/200K/ 
2 SI E0/20 MEG. - 20 + 69db. 
£15 00. P. & P. 25p. 
370 VVTR MULTI-METER 
Features A.C. current ranges. 
20,000 o.p.v. 00/23/10/50/ 
250/500 1000 V. D.C. 
0/25/10/50/250/500/1000V AC 
0/60uA/1/10/100mA/1/10 Amp 
D.C. 
0/100mA/1110 Amp AC 
0/5K/60K/500K/5 MEG/ 30 
MEG. 
-20 + 62db. 
£16. P. & P. 25p. 
RUSSIAN 22 RANGE MULTIMETER 
Model U437 10,000 o.p.v. 
A Bret class versatile In-
strument manufactured In 
U.S.S.R. to the higbeat 
standards. Ranges: 2.5/10/ 
50/250/500/1000v D.C. 2.5/ 
10/50/2501500/1000v A.C. 
DC Current 100wA/1/10/ 
100mA/1A. Resiltance 
300 ohms/3/30/SOOFC/SmO. 
Complete with batterie.. 
test lead., instruction, and 
sturdy steel carrying cue. 
OUR PRICE U-97. P. & P. 26p 

ROUND SCALE TYPE PENCIL TESTER 
MODEL 1.5.68 
Completely portable, simple 
to use pocket sized tester. 
Ranges 0/3/30/300V AC 
and DC at 2.000 o.p.v. 
Resistance 0.2013 ohm.. 
ONLY 21•97 P. & P. 13p. 

çïi 
LT601 
MULTIMETER 
New style 20,000 
o.p.v, pocket multi-
meter. 5123/50/250/ 
500 / 2500 V. D.C. 
10 / 30 / 100 / 500 / 1000V. 
A.C. 50µA / 230mA. 6K / 6 
meg ohm.. -20 to + 22 dB. 
31-75. Post 2.0p. 

MODEL TH-I2 
20,000 o.p.v. Overload pro-
tection. Slide switch 'elector 
0 / . 25 / 2.5 I 10 / 60 I 250 I 
1000V. D.C. 0 / 10 / 50 / 230 / 
1000V. A.C. 0 / 150µA / 25 / 
250mA. D.C. 0 / 3K / 30K / 
300K / 3 meg - 20 to + 50dB 
14-97. Post 16p. 

MODEL 7E-300 
30.000 0.P.V. Mirror scale, 
overload protection 0/-6/3/15160/ 
300/1,200V. D.C. 0/6/30/120/600/ 
1,200V. A.C. 0/30µA/8mA/ 
80mA/300mA/600mA. 0/8K/ 
8010800K/8 meg. ohm - 20 to 
+63 db. 36-97. P. & P. 14. 

MODEL PL436 
20k 0/ Volt D.C. Bk 0/ 
Volt AC. Mirror scale. 
6/3/12/30/120/600 V 
D.C. 3/30/120/800 V 
A.C. 50/600µA/60/600 
mA. 10/100101 Ifeg/10 
Meg C1 - 20 to + 48db. 
U-97. I'. & P. 12p. 

TMK MODEL 1W-50K 
46 ranges, mirror scale, 
60K/Vol. D.C. 6K/Volt A.C. 
D.C.: Volts -123, • 26, 1.25, 
2.5, 5, 10, 25, 50, 125, 250, 
500, 1000V, A.C. Volts: 13, 
3, 5, 10, 25, 50, 125, 250. 000. 
1000V. D.C. Current: 25. 
50µA, 25. 5, 23, 50, 250. 
500mA, 5, 10 arnp. Reestance: 
10K, 100K, 1 MEG, 10 MEG 
D. Decibels: - 20 to + 81.3db 
68.60. P. k P. 17p. 

MODEL 
K228A 
Taut band 
su.pertelon. 
Overload 
protection. 
Polarity 
reversing 
switch. 30,000 o p.v. 
O/.5/2.5/15/00/ 50/ 
500 / 1000 / 21500V. D.C. 0 / 15 / 50 / 150 / 
500 / 1000V. A.C. 0 / 50µA / / 50 / 150 / 
800mA / 5A D.C. 0 / 9K / 300K / 3 meg. 
U-86. Post 20p. 

HIOKO MODEL 700X 
100,000 O.P.V. Overload 
protection. Mirror wale. 
-3011-2/1-5/316/12/30/60/ 
120/300/600/1200V DC 
35/3/6/12/30/60/150/300/600/ 
1200 V. AU. 
16/30µA/3/6/30/60/150/300mA 
6/12 AMP. DC. 2K/200K/2 
Meg/20 Meg ohm - 20 to 
+63dB. 218-60. P. & P. 20p. 

MODEL C-7080 EN 
Giant IV mirror teak. 
20,000 o.p.v. O / .25 / 1 / 
25 / 10 / 50 / 250 / 1000 / 
6000V. D.C. 0 / 25 / 10 / 
50 / 250 / 1000 / 5000V. 
A.C.0 / 50µA/1 / 10 / 100/   
500mA / 10 amp. D.C. 
O / 2K / 200K / 20 meg 
- 20 to + 50 dB. 
313-96. Post 35p. 

U43I2 MULTIMETER 
Extremely sturdy Instrument for general 
electrical use. 867 0.9.v. 
0/5/15/5130/60/150/300/ 
600/900 VDC and 715mV. 
0/-3/1-5/7-5130/60/150/300 
600/900 VAC. 
0/300µA/1 5/6/15/60/150 
600MA/1-5/6 AMP. D.C. 
O/13/6/16/60/150/60031A/ 
1.5/6 AMP. AC. 
0/200 (1/3111/30K D. 
Accuracy DC 1%. AC 1-5%. 
Knife edge pointer, mirror scale. Comp ete 
with sturdy metal carrying case, leads and 
instructIOns. 19-50 Plus P. a P. 238-

Selected TEST EQUIPMENT 
FTC-401 TRANSISTOR TESTER 

Full capabilities for measuring 
A. It and ICO. NPI4 or PNP. 
Equally adaptable for check-
ing diodes. Supplied complete 
with instructdons, battery and 
leads. 
8730. Poet 20p. 

1 1 
aai 

I 110410, 

Model S-100TR MULTIMETER' 
TRANSISTOR TESTER 
100,000 o.p.v. mirror scale/ 
overload protection. 0/.12/ 
45/3/12130/120/800 V DC. 
0/6/301120/600. V AC. 0/12/ 
80011A/ 12/300mA/12 AMP 
DC. 0/10 K/1 MEG/100MEG. 
-20 to + 50db. 0.01-2 MFD. 
Transistor tester measures 
Alpha, beta and Ico. Complete 
with batteries, hutructions 
and leads. 11250. P/P 25p. 

°IT 

MODEL 449A IN 

CIRCUIT TRAN-
SISTOR TESTER 

Checks true AU. 
beta in / out. Checks 
Icbo. Checks diodes 
in / out. Checks 
SCR, etc. Beta 
HI 10 - 500. 

LO 2 - SO. Icbo 0-500011A. 220/240 V A.C. 
operation 
117 U. Post 259. 

KAMODEN HM. 720B 
F.E.T. V.O.M. 
Input impedance 10 meg 
ohms. 
Ranges: 
O / -9.5 I 1 I 2.5 I 10 / 50/ 
250 / 1000V. D.C. 
0 / 2.5 / 10 / 50 I 250 
1000V. A.C. 
0 I 215mA I 2.5 / 25 / 230 
MA D.C. 
- 20 to + 62dB 
0/ ISK / 50K / 500K / 5meg/ 
600meg ohma 
414-95. Post 30p 

MODEL L-55 FET 

V.O.M. 

Input impedance 10 meg 
ohms. 0 / -3 / 1-2 / 6 / 30 / 
120 / 600V. D.C. 0 / 3 / 
12 / 60 / 120 / 800V. A.C. 
o / 120µA / 120mA D.C. 
o / 1K / 100K / 10 meg 
/100 meg ohm. 
116-97. Post 15p. 

•ifilks 
••-•.••,-. • Iv • • 

n..1•••• 
O » 
• » 

• 

CI-5 PULSE 

OSCILLOSCOPE 

For dLeplay of pulsed 
and periodic waveform. 
In electronic circuits. 
VERT. AMP. Band-
width 103111.. Semi-
tivity at 100K If z VRMS/ 

mm. - 1'25; HOE. AMP. Bandwidth 500K Hz. 
Smultivity • 100KHz, V RMS/mm. .3.25; 
Preset triggered sweep 1.3,000u.ec.; free 
running 20-200,000Hz In nine ranges. 
Calibrator pips. 220 x 360 x 430mm. 
115-230V. AC operation. 
£89 00. Carr. paid. 

TO-3 PORTABLE OSCILLOSCOPE 
31n. tube, Y amp. Sensitivity 
01v p-p/CM. Bandwidth 
1-5 cp.-1-5 MHz. Input imp. 
2 meg O 25pF X amp. 
sensitivity 0-9v. p-p/CM. 
Bandwidth 1-6cps-8001tHz. 
Input imp. 2 meg 1.1 203.P. 
Time bue. 8 ranges 10 cps; 
900 kifs. Synchronization. 
Internal/ezternal. Illuminated 

scale 140 x215 x 330 nun. Weight 1541b. 
220/240V. A.C. Supplied brand new with 
handbook. £47-50. Carr. 600. 

RUSSIAN CI- 16 DOUBLE 
BEAM OSCILLOSCOPE 

5 mcie Pass Band. Separate 
Ti and Y2 amplifiers. 
Rectangular 51n. x 41n. 
C.R.T. Calibrated trig-
gered sweep from -2 u/sec. 
to 100 mull-sec. per cm. 
Free running time Use 50 els-1 mc/s. Built-
in time hue calibrator and amplitude 
calibrator. Supplied complete with all 
accessories and Instruction manual 
M. Carr. Paid. 

TE-16A TRANSISTORISED SIGNAL 
GENERATOR 
I rang, 400k Hz-30mHz. 
An inexpensive instru-
ment for the handyman. 
Operate, osa 9v battery. 
Wide easy to read scale. 
800kHz modulation. 
31 x 11 x 38In. 
Complete with in.true-

Cons and leads. 17-97. Post 25p. 

TRANSISTORISED L.C.R. A.0 
MEASURING BRIDGE 

A new portable 
bridge offering ex-
cellent range and 
accuracy at low 
cost. Rangea: R. 
1 n 11-1 meg 
6 Ranges ± 1% 
L.1 µ H - Ill 

HENRYS 6 Ranges2 - C.10pF ± 1110mFd 
6 Ranges ± 2%. TURNS RATIO 1 : I/1000-
1 : WOO. 8 Ranges ± 1%. Bridge voltage at 
1,000 cps. Operated from 9 volt.. 100µA. 
Meter Indication. Attractive 2 tone metal 
case. Size 71 x 5 x 2In. 220. P. & P. 25p. 

MODEL TE.I5 
GRID DIP METER 
Transistorised. Operates a. 
Grid Dip, Oscillator, Absorp-
tion Wave Meter and Oscil-
lating Detector. Frequency 
range 440Kcis-280Mcis in 
8 coil. 600µA Meter. 9V 
battery operation. Sloe 180 
80 x 40mm. 
116-00. Post 20p. 

BELCO AF-5A SOLID STATE SINE 
SQUARE WAVE C.R. OSCILLATOR 

Sine 18 x 200,000 Hz, Square 18 x 50,000 Hz 
Output max. 
+ 10 dB. 
(10 K ohm.) 
Operation In-
ternal batteries 
Attractive 2-
tone case 75' x 
5' x 2. 
Price 117-60. 
Carr. 171p. 

MODEL MG-100 
SINE SQUARE WAVE 
AUDIO GENERATOR 
Range 19-220.000Hz 
Sine Wave 19-100,000 
Hz Square Wave. 
Output Sine or Square 
wave 10v. P. to P. 

Blre 180 x 90 x 90mm. 
Operation 220/240v. A.C. 

117-50. Post 97p. 

MODEL AT201 
DECADE 
ATTENUATOR 
Frequency range 0-
200K H.. Attenustor 
0-111db, 0.1db .tep. 
Impedance 600 ohm.. 
Max. input power 

30d bm. Size 180 x 90 x 55mm. 
/12.50. Post 97p. 

TE-65 VALVE VOLTMETER 
28 range.. D.C. volts 
1.5-1,500v. A.C. volts 
1 5-1.500v. Resistance up 
to 1,000 megottrua 200/ 
240v. A.C. operation 
Complete with probe and 
instructions. 
£17 60. P. & P. 30p. 
Additional probes avail-
able: R.F. 12328; II.V. 
12-50. 

MODEL U4311 SUB-STANDARD MULTI-
RANGE VOLT AMMETER 

Sensitivity 930 ohm./Volt 
AC and DC. Accuracy 

5% D.C. 1% AC. Scale 
length 185mm. 0/3001750µA/ 

1.5 / 3 / 7.5 / 15 / 90 / 75 / 
150 / 300 / 750mA / 1.6 / 3 / 
7-SAM? DC 0 / 3 / 7-5 / 15/ 

SO / 75 / 150 / 300 / 
760mA / 1-5 / 3 / 7-6 
AMP AC 0 / 75 / 150 / 
300 / 750mV / 1.5 / 3 / 

7-5 / 15 / SO / 75 / 150 / SOO / 750V DC 
0/760mV / 1.5 / S / 7-5 / 15 / 30 / 75 / 150 / SOO 
/750V AC. Automatic cut out. Supplied com-
plete with teat leads, manual and teat certill 
cates. 14100. Put 50p. 

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

Also see opposite page 
and next two pages 
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KAMODEN HM.330 TRANSISTOR TESTER 
High quality instrument 
to teat Reverie Leak 
current and DC current. 
Amplification factor of 
NPN. N.M. transistors, 
diode., SCR's etc. 4- x 
41" clear scale meter. 
Operate, from internal 
batteries. Complete with 
Instruction., leads and 
carrying handle. £12110. 
Post 30p. 

KAMODEN HMG-500 INSULATION 
RESISTANCE TESTER 
Range 0-1000 Meg-
ohms, 600 Volt. 
Battery operated. 
Wide range clear 
meter 4r x 4". 
Complete with de-
luxe carrying case, 
batteries, inetntc-
gone. ages. 
Poet 30p 

ARF-300 AF/RF SIGNAL GENERATOR 

All transistorised, 
compact, fully port-
able. AP sine wave 
18 Hz to 220 KHz. 
AF square wave 18 Hz 
to 100 KHz. Output 
sine / square 10v. 
P-P. RF 100 KHz to 
200 11111z. Output Iv. 
maximum. Operation 
220/240v. AC. Com-
plete with inetructione 
and leads. uses 
Poet 50p. 

HONEYWELL 
DIGITAL 
VOLTMETER 
VT. I00 

Can be panel or 
bench mounted. 
Basic meter mea-
sure. 1 volt D.C. detector, variable 
but can be umd to measure • wide range of B.F.O., noise 
AC and DC volt, current and ohms with ter. H. Meter, Bandepread, RP Gain. 15"x 
optional plug in cards. Specification: Attu- 91" x 8¡". 18 lbs. 220/240v. A.C. or 12v. D.C. 
racy: * 0-2, * 1 digit. Resolution: lmV. Brand new with instructions. 160. Carr. 60p. 
Number of digits: 3 plua fourth overrange 
digit. Overrange: 100% (up to 1.999). Input 
impedance: 1000 Meg ohm. Measuring cycle: 
1 per second. Adjuetment: Automatic zero-
ing, full scale adjustment against an internal ' 
reference voltage. Overload: to 100v. D.C. 
Input: Fully floating ( 3 poles). Input power. 
110-230v. A.C. 50/80 cycle". Overall *Lae: 
Olin. x 2 13/181n. x 8 9/16In. AVAILABLE 
BRAND NEW AND FULLY GUARAN-
TEED. elate. Carr. 50p. 

UNR-30 
RECEIVER 

4 Band, covering 
550Kc/s - 30Mc/e. 
B.F.O. Built-in 
Speaker 220/240v 
A.C. Brand new 
with instructions. £le75. Carr. 97p. 

UR-1A SOLID STATE COMMUNICATION 
, RECEIVER 

I 4 Rands coNenng 590Kc/a-3051c/a. FET FANTASTIC OFFER ! 
8 Meter. Variable BFO for 8811, Built- In 
Speaker, Bandepread, Sensitivity Control 
220/240v. A.C. or 12v. D.C. 12r n 4r*7" NIKKO 
Brand new with instructions. OE Carr. 37p. 

I//-17 Off/P/11MIT 
SAVE UP TO 
3W-3% OR MORE 

SEND S.A.E. FOR 
FULL DISCOUNT 
PRICE LISTS AND 
PACKAGE OFFERS! 

SKrNOOD CX203 COMMUNICATION 
RECEIVER 

Àiéé.tit000.1 
Solid state. Coverage on 9 bands 200-420 
KR. and @5 to 90 MHz. Illuminated slide 
rule dial. Bandspread. Aerial tuning BFO, 
AVC, ANL, meter. AM/CW/S8B. Inte-
grated speaker and phone socket. Operation 
220/240v AC or 12v DC. Si., 32502600 150 
mm. Complete with instruction, and circuit. 
1118-50. Carr. 60p. 

LAFAYME HA-600 SOLID STATE 
RECEIVER 

HAND HELD 2-WAY 
WALKIE TALKIES 
Industrial quality In robust metal eases. 
Battery operation. Volume and squelch 
controls. Call button and press to talk 
button. Telescopic aerial. Complete 
carrying case.. 
2 channel £32 . 5n Pair. 
300 mW w Post 50p. 
3 channel £79 • srt Pair. 
2 watt. w Post 50p. 
Lice... required for operation in 17.1r. 

EMI LOUDSPEAKERS 
Model 350. 19" x 8" with 
single tweeter/croaeover. 20-
20,000 Hz. 15 watt RMS. 
Available 8 or 15 ohms. 17-25 
each P. A P. 97p. 

Model 450. 13^ x 8" with twin 
tweeter/crossover. 56-13,000 
Hz. 8 watt RMS. Available 8 
or 15 ohm.. £3-82 each. 
P. @ P. 25p. 

SPECIAL OFFERI 
STEREO SPEAKERS 
Matched pair of stereo 
bookehel f speakers. 
Deluxe teak veneered 
finish. 131m 149' x 9" x 
7r. 8 ohmio. 8 watt 
RMS. 16 watt peak. 
Complete with DIN lead. 
11895 pr. Can. 60p. 

EA.41 REVERBERATION AMPLIFIER 
Self contained, transistor-
ised, battery operated. 
Simply plug in micro-
phone, guitar, etc., and 
output into your amplifier. 
Volume control, depth of 
reverberation control. Beautiful 
cabinet. 71 x 3 x 451n.1&97. P. A P. 

General coverage 
150-400Kcie. 560 , 
Kcis-3011c/e. PET 
front end. 2 mech. , 
Mtert, product I 

20+20 watts rms. Magnetic, ceramic 
and tape inputs. FM 88-108 MHz, 
AM 535-1605 kHz. Dual stereo 
speaker outputs. Headphone socket. 
(Rec. List Price £ 1746) 

PRICE £61.95 

List price L59-10 
OUR PRICE 

TRIO 9R.59DS 
COMMUNI-
CATION 
RECEIVER 

4 band cover-
ing 650Bc/s. to 
90 1110/a. con-
tinuous and 

electrical bandepreed on 10, 15, 20, 40 and 1 
80 metres. 8 valve plus 7 diode circuit. ' 
4/8 ohm output and phone jack. El8B-CW. . ee.,i) ridge, pair of 

spread dial. IF frequency 469 Kcis. audio : 
ANL. Variable BPO. 8 meter. Sep. band- _ Mezzo III 

output 1.6w. Variable RF and AF gain i speakers. 
controls 110/250v. A.C. Size: 7" x 13. x so- , OUR ‘ 1131 . 9C Carriage & 
with instruction manual. £41180. Carr. Paid. PRICE '4'1 ••• Pack. £2-00 

TRM 50 
STEREO 
AMPLIFIER 
17 + 17 watts rma stereo amplifier with input. for Magnetic and 
Crystal phono, Tuner, Tape, Aux and Tape Monitor. Output. 
for two pairs of stereo speakers and Tape. Stereo headphone 
socket. Full range of controls including loudness control, scratch 
Alter, etc. Size 13" x 9¡" sr. Unrepeatable offer--limited 
stocks) 

£39.95 
Carriage 50p 

AA6300 AM/FM STEREO 
TUNER AMPLIFIER 

NIKKO 
TRM.50 SYSTEM 

NIKKO TRM50 
17 + 17 watt 
mn. stereo 
amplifier Gar-
rard AP76, 
plinth & cover. 
Goldring 0800E 
cartridge, pa i r of 
Linton 2 speak-
ers and all leads 

OUR gall .95 Carr. and 
PRICE •••, Ins. CI 50 

LEAK DELTA 30 
SYSTEM 

OUR 
.,.„...„.11K.-- Leak Delta 30 stereo 

  itl Ii- and G800 cart-.7 \ 
GL75, plinth, cover 

ridge. Pair of 

amplifier, Goldring 

Leak I 5 0 
speakers and 
all leads. 

P & P 
75p 

HA- I0 STEREO 
HEADPHONE 
AMPLIFIER 
All silicon trans-
lator ern/diner oper-
ates from magnetic, 

ceramic or tuner inputs with twin stereo 
headphone outputs and eeparate volume 
control. for each channel. Operates from 9v 
battery. Input" 59117/100111.7. Output 6031W. 
ter. P. A r. 15p. 

1021 STEREO 
LISTENING OUR £ 95 Carr. and 
STATION PRICE ••• Ins. LI - 25 
For balancing and 
gain 'election of LINTON RECEIVER SYSTEM 1126.00. 
loudspeakers with i Carr. A Ins. 11.25. 
additional facility 
for steno headphone 
switching. 2 gain 

controls, 'weaker on-off slide switch, stereo 
headphone sockets. 6' x 4" x 29". £126. 
P. A P. 16p. 

AKAI AA6300 SYSTEM 
20+20 watt AM/ 
FM stereo tuner 
amplifier. Gar-
rard AP76, plinth 

and cover. 
G800 cart-

WHARFEDALE 
LINTON SYSTEM 

Wharfedale 
Linton Ampli- OUR 
fier, Linton PRICE 
Turntable, pair 
of Linton 2 
speakers and I 
all leads. 

MP7 MIXER PREAMPLIFIER 
5 microphone in-
puts each with 
individual gain 
controls enabling 
complete mixing 

facilities. Battery operated. 95 x 6" x 
Inputs Mice: 3o 3mV 60K : 2 x 9mV 600 ohm. 
Phono nice. 4mV 60K. Phono ceramic 

walnut 100mV 1 meg. Output 260mV 100K. 
15p. £1E7. P. A P. 20p. 

AMSTRAD 8000 II 
SYSTEM 

Amstrad 8000 II 7 + 7 
watt amplifier. BSR 
MP60, plinth and cover, 
Goldring G800 
cartridge, pair 
of Apollo 
speakers and 
all leads. 

OUR eAl.co 
PRICE 'le" ••• 

Carr. 
LI.00 

OUR 
PRICE £110.50 

Carr. and 
Ins. LI - 50 

TELETON SAG120613 
SYSTEM 

Teleton SAQ206B 
8 + 8 watt Ampli-

fier. BSR MP60. 
plinth & cover, 
Goldring G800 
cartridge, pair 
of Apollo 

speakers and all 
leads. 

£50.95 Carr. 
L1•50 

B.S.R. TOSS 8-TRACK STEREO 
TAPE PLAYER DECK 

Integrated preamps (output 125 mV) 
to feed into any stereo amplifier. 
Automatic and manual programme 
selector. 4 pole synchronous motor. 
210/240 V. • 11 7 7c Post 
OUR PRICE £- •••• 50p 

G. W.SMITH 
CO (RADIO) LTD. 

Also see previous pages 
and opposite page 
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2,2.30/Stereo 60/PZ5. £15.95. P. & P. 37p. 
2x7.30/Stereo 60/PZ6. £18-00. P. & P. 37p. 
2xZ60/Stereo 60/PZ8. 1202.5. P. & P. 37p 
Transformer for PZ9 sen extra. 
Active Filter Unit. 24.45 extra. 
Pair of Q18 Speakers. nene extra. 
Sinclair Project 605. 220-97. P. & P. 37p. 
All other Sinclair Products in etock. 

TRANSISTORISED FM TUNER 

6 TRANSISTOR 
HIGH QUALITY 
TUNER, SIZE 
ONLY 6 x 4 x 291n. 
3 IF. Magee. 
Double tuned die. 
crImInator. Ample 
output to feed most 

arnplitlers. Operates on 9V battery. Coverage 
88-108Mc/e. Ready built ready for use. Fan' 
tactic value for money. £5.945. P. & P. 12p. 
Stereo multiplex •daptors 14-97. 

.' • ' 
¡ 

‘.9 

AUDIOTRONIC 

ACR. 3500 

CAR RADIO 

Manual tuning of 
Medium and Long 

waves. 12v Doe. or neg. earth. 
Complete with epeaker, mounting brackets 
and instruction.. 

?ME £6•50 

AUDIOTRONIC ACP-8 
8 TRACK CAR PLAYER 

Attractive black and silver finish. 1-v neg. 
earth. Slider controls for volume, tune and 
balance. Channel .elector button with red 
pilot lamp. Complete with speakers, mounting 
brackets and instructions. 

ONLY £ 12.50 P.6 P. 40P 

TE 1018 DE-LUXE 
MONO HIGH IMPE-
DANCE HEADSET 
Sensitive, soft earpads, 
adjuntable headband. 
Magnetic, impedance 2,600 
ohms. 
£1 97, P. & P. 15p. 

HOS1DEN DH-08S DE-LUXE STEREO 
HEADPHONES 

Features unique meek-
aniul 2 way unite and 
fitted adjuetable leve, 
controls. 8 ohm im-
pedance 20-20,000cps. 
Complete with spring 
lead & stereo jack plug 
£737. P. * P. 12p. 

7E-1035 STEREO 
HEADPHONES 
Low coet high perform. 
unce etereo headphones. 
Foam rubber ear cups. 
Adjuntable head-band. 
8 ohm Impedance 25-
18,000 Hr. With lead and 
etereo jack plug. ONLY 
1147. P. & P. 12p. 

ROTEL BARGAINS! 
All brand new and guaranteed 

RA2I0 Amp ... 
RA3I0 Amp ... 
RA6I0 Amp ... 
RX150 Receiver 
RX200 Receiver 
RX400 Receiver ... 
P. & P. 50p extra any item. 

£22.50 
£34.95 
£51 95 
£36.95 
E46.50 
£57.50 

ROTEL RA2I0 
SYSTEM 

8+8 watt amplifier. 

BSA MP60, plinth 

and cover, 0800 

cartridge, pair of 

Medway T138 speak-

ere and all lead.. 

OUR j C4.50 Carr. & Ine. 
PRICE • £1.23 

ROTEL RX 150 
SYSTEM 

AM/FM 79 + 7; 

watt stereo tuner 

amplifier, BSA MP 

60, plinth and cover, 

0800, pair of Denton 

2 epeakere and all 

lead». 

OUR iris 95 
PRICE • 

Carr. & In». .  £1.25 

MONATONE 
6750 SYSTEM 

°uR E £30.50 PRIC 

A31/FM 4 + 4 

watt stereo tuner 

amplifier, Garrard 

2025 T/C. Plinth 
and cover, stereo 

cartridge, pair of 

matching speak-

er and all leads. 

Carr. 
21-00 

SPECIAL OFFER! 
ROTEL RH700 
STEREO HEADPHONES 

20-20.00011z. 8-16 ohm. 
(List £9113). OUR PRICE 
tt-75. P. & P. 23p. 

KOSS SP.3XC 
STEREO 
HEADPHONES 
Reaporwe 
10-15.00011z. 
Impedance 4-6 ohm.. 
Brand new, Boxed & 
fully guaranteed 
(Liet £9.50). 
OUR PRICE U-50. 
P. & P. 25p. 

HOSIDEN DH-02S STEREO HEADPHONES 
Wonderful value 
and excelknt per-
formance combined. 

.7 Adjustable head-
band. 8 ohm im-
pedance. 20-12,000 
cpe. Complete with 
lead and plug. 
ONLY 22 37. P. & 
P. 12 . 

CASSETTE (P. & P. 50p) 
C83.5D Deck 
C835 Recorder .. 
C835/C888 Speakers 
OXC4OD Deck .. 
°AGO Recorder . 
OXCUT Deck/Receiver 
OXCA3 Deck 
OXC46D Dolby Deck 
GXCA8 Recorder .. 
GXC6OD Deck .. 
OXC6J5D Dolby Deck 

CARTRIDGE (P. & P. 50p) 
CR81 Deck with amps. .. 
CR81D Deck 
CR81T Recorder/Receiver 
CR8088 4 channel Recorder 
CR8ODSS 4 channel Recorder 

TAPE (P. * P. 75p) 
400002.1 Deck 
4000D8 Dust Cover.. 
1721L Recorder 
X3000 Recorder 
X201D Deck 
OX220D Deck 
OX221D Deck 

OX370 Deck 
TAPE/CASSETTE ( P. & P. 750) 

0 X1900D Deck .. .. /14430 PLINTHS & COVERS 
TAPE/CARTRIDGE (P. & P. 75p) Carriage & Packing 50p 

X1810D Deck .. .. 113240 Budget SPIS etc. .. 
TAPE/CASSETTE/CARTRIDGE ( P. & P. 75p) Budget AP76/7,ero 1008 

X20008 D Recorder .. £18275 Budget 11.5E. 
MICROPHONES (P. & P. 60p) EIME 2000 System 

ADM. 11 Dynamic (pair) .. £T50 

£44-95 
157-75 
167.95 
1.57.76 
267-96 

1101-25 
278-25 
t84-30 
290-76 
t87-66 
£9140 

t00-20 
£6410 
19340 
1114-25 
294-95 

t39-95 
18-95 

220-35 
t82-50 

2108-20 
1123-95 
*138-40 
21196-60 
1211-50 

RECORD DECKS Carriage and Peeking 50P 
B.S.E. lIcDONALD 
C114 Mini 23-95 
C129 Mono 15-50 
C137 £7 00 
510/TPD1 £13 95 
610 ¿9-90 
610/TPD1 814-85 
710 £19 20 
810 124-50 
710/810 Plinth 
and Cover 28-35 

MP60 27-85 
MP80/0800 110 25 
31P60/TPDI £12 60 
MP60/TPD2 £11 25 GOLDRING 
11T70 210 97 (7199 118-85 
HT70/0800 113-60 (1101P/C £16 85 
11T70/TPD1 £15 95 01,69/2 110-75 
CONNOISSEUR GL72 217115 
BD1 Kit 19 10 GL72/P 123-20 
BD1 Chassis ¿11-05 Plinth 69/72 13 VS 
11DI/SAU2/ LID 72 U-70 

Plinth/ 01,75 £23.715 
Cover 227-60 GL75P £29 30 

BD2/8AU2/ Plinth 75 25-55 
Chassie g22.86 LID 75 *2-97 

BD2/8AU2/ GL8.5P/C £49 60 
Plinth/ 
Cover 228-20 

GARRARD 
1025T Stereo 24-95 
2025 T/C 

Stereo 86 40 
SP25 III 18-60 
SPIS III/Acos 
OP104 
Ceramic 88-50 

SP25/9175-8 113-90 

A P76 *15-55 
8L65B 211-15 
SL7211 217.75 
SL95B 125-25 
401 128-50 
ZERO 100A 230.30 
ZERO 1008 £27.25 

THORENS 
TD125/II £52.15 
TD123AB/II £7255 
TX25 £5.60 
TD160A111 129-25 
TDI60C £4295 

RECEIVERS ( P. & P. 75p) 

AA6300 20 + 20 watt .. 
AA8030 25 + 25 watt .. 
AA8080 40 + 40 watt .. 
AA8300 65 + 65 watt .. 

111.95 
*92-50 

2117-50 
1150-50 

AUDIOTRONIC PROCESS 2 
DOLBY SYSTEM NOISE 

REDUCTION UNIT 

• Oil • 
Improve, the performance of cassette and 
oemi-profemional recorder.. Reduce, tape 
him by 3dB at 600/1., 6dB at 1200He and 
10dB for all frequencies above 300011s. 
Control» for Input level, and noise reduction 
on record and replay. 2 meters for Dolby 
level. Off tape monitoring. Frequency 
resporwei 2010, to 16k11: ± 1dB »kHz 
-35dB. Sire 159" x 9^ x 3I". AC 200/250V. 
OUR 
PRICE £32.50 Carr. 50p. 

LOW NOISE 

TAPE 

CASSETTES 

Top quality 

In library 

cued 

5 10 25 
C811 £1-29 £2.53 45-99 
C90 £1-85 2362 £839 
C120 £2.29 2,438 £1033 

P. * P. Post Poet 
15p Free Free 

TAPE HEAD CLEANER 809 each. 

VAT 
All pro,,.. are subject to 

10% VAT 
Order with confidence by 
post - but remember to add 
10% VAT (10p in the f) to 

total value of goods 
including carriage/packing 
and send cash with order. 
PLEASE PRINT NAME& 
ADDRESS CLEARLY. 

(10pin 
the f) 

£2.95 
£3.95 
22.95 

121140 

RECORD DECK PACKAGES 
Carriage * Packing 75p 
Complete units with 
etereo cartridge ready 
wired In plinth with 

GARRARD 
2025 TC/9TAHCD 
SPIS III/G800 
SPIS III/1144E .. 
EIP25 111/9144.7 
OM III/3165E .. 
SPIS III hfodule/M75-8 
AP76/0800 
AP76/11800E 
AP78/1144E 
AP76/3155E 
AP713/3175ED 
AP713/1175EJ 
AP76 Module/3175.8 
APIO Module/5275-6 .. 
ZERO 1008 Moclule/M93E.. 

H.S.E. McDONALD 
210/SLIM 
MP60/0800 - 
MP801TPD1/0800 
MP60/3144-7 
HT70/TPD1/0800 

GOLDRING 
OL75/0800 
OL75/0800E 

GOODEANS 
TD100/0800 Teak .. 
TD100/0800 White 

LEAH 
Delta/M75-6 

PHILIPS 
0A103/0P200 
GA160/GP200 Teak 
(SA212/CIP400 

PIONEER 
PLI2D (Lew cartridge) 
PL15C (Less cartridge) 
PL4ID (Less cartridge) 
P1,50 ( Leee cartridge) 

:1 

i10.66 
t15-00 
215-45 
216-10 
t18-90 
118-99 
223-50 
123-95 
124-95 
£25-65 
231-79 
227-85 
121-95 
230-40 
£t1.85 

U-85 
116-00 
I15-20 
110-76 
218-00 

132-85 
134-95 

242-95 
£4416 

143-96 

113-80 
t20-00 
*45-25 

£31.73 
64425 
2104-75 
29390 

£110 90 
161 -55 

WHARFEDALE 
Linton/M44-7 123-70 

SPECIAL OFFER OF NEAT EQUIPMENT 
(Buy now while etock» last) 
Neat 030.1 Arm 17-50. P.6 P. 25p. 
Neat (130/3 Arm 28-40. P.6 P. 25p. 
Neat V70 Cartridge (Original Pack) 82.15 
Near V70 Cartridge ( Bulk Peck) 21.-50 
Neat V70E Cartridge £3.115 
Near V60MH Cartridge 12-15 

P. d P. 12p extra. 

CREDIT TERMS FOR CALLERS 

ON PURCHASES OF £50 AND OVER. 

ACCESS & BARCLAYCARD WELCOME 

-III price, c9rrect al time of preen. E. et 0.E 

G.W.SMITH&CO(Radio)LTD 
Personal CallersWelcome - All Branches Open 9-6 Mon. to ScIt. 

10 TOTTENHAM CT. RD. LONDON. W.1 Tel 01-637 2232 
27 TOTTENHAM CT. RD. LONDON. W.1 TeU 01-636 3715 
., 57/258 TOTTENHAM CT RD LONDON. W.1 Tel 01-580 0870 
3 LISLE STREET. LONDON. WC 2 Tel 01.437 8204 
34 LISLE STREET. LONDON. WC 2 Tel 01-437 9155 
311 FOGWARE ROAD. LONDON. W 2 Tel 01-262 0387 

All Fol•.1 Oren,' lo 
11 12. Pedal.npton Gr•• ,, 

Londe, IN 2 
Tel 01.212 Sala 
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* * * * * * * * * 
SAVE ON PRE-V.A.T. * 

PRICES!!! 
PARTRIDGE PACKAGES 

SAVE YOU CASH ON PRE-

* VAT PRICES OF THE SAME 

ITEMS PURCHASED 

SEPARATELY! 

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

JOYSTICK VFA £12.54 ( A); JOYMATCH ATU 111 
*or 111A £12.54 ( B); JOYMATCH ATU LO-Z500 £113.04 

(C). 

COMMUNICATIONS HEADPHONES f2.86 (D) 
(All Including V.A.T. carriage, packing, accessories and 

insurance.) 

PARTRIDGE PACKAGE No. 1 
9R5905 receiver £54.45 

• Item. ( A); ( B); (D) above . £12.10 
Complete Gen. Coverage 
Station Eli 55 

PARTRIDGE PACKAGE No. 3 
JR599 receiver E203 50 

• Items ( A); ( B); ( D) above .. FREE 

Complete Amateur RX Station £203 50 

PARTRIDGE PACKAGE No. 2 
JR310 receiver E82 SO 

• Items ( A); ( B); (D) above .. £7 70 

Complete Amateur RX Station £90.20 

PARTRIDGE PACKAGE No. 4 
TS/P5515 Transceiver 180W £231 00 

• Items ( A); ( C); ( D) above . FREE 

Complete TX.RX Station . £231•00 

BARCLAYCARD — ACCESS — PERSONAL LOANS I I 

ALSO: SP5D SPKR. £495; 0A2 MAINS STABILISER 74p 

NEW: World-wide reception on the amazing 
"DX—CRYSTAL SET" £'20 including unique 
aerial. 

PARTRIDGE BUDGET LINE 
ARTIFICIAL EARTH—SOLVES YOUR EARTH PROB-
LEMS £5.28; AERIAL BANDSWITCH—TUNED AERIAL 
£5.28; A.T.U. KIT—FULL COVERAGE TX/RECEIVER 

£5.28; ASSEMBLED £6.38. 

NEW: Instrument Cases, easily drilled in strong black 
rigid polystyrene. 5i9i," 31-r ‘.' 21" only 20p. 

(All including VAT., Carriage, Packing. Accessories and 
Insurance.) 

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

NO V.A.T. ON OVERSEAS ORDERS! 

CARRIAGE & INSURANCE EXTRA OVERSEAS. 

BOX 5 
PARTRIDGE ELECTRONICS LTD. 

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

4.e e ALL 
SILICONL 

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 COSTI Al) 
components available separately. Case size 4I" x 31" 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  £1•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% 

PLEASE STATE POS. OR NEG. EARTH WHEN 
ORDERING. 

DABAR ELECTRONIC PRODUCTS 
98A LICHFIELD STREET, 
WALSALL, STAFFS. WS1 luz 

Tel. Walsall 34365 

Train for 
television 
Course commences 5th September, 1973 

This is your opportunity to train as a television 
and radio engineer on our full-time Two-Year 
College Diploma Course specially designed to cover 
the examinations of the City and Guilds Radio, 
Television and Electronics Technicians' Certificate. 
Full theoretical and practical instruction on all types 
of modern receivers—including the latest colour sets. 
Minimum entrance requirements are Senior 

Cambridge or ' 0' Level, or equivalent in Mathematics 
and English. 

rlease send free prospectus to: 

IName  

IAddress 

THE PEMBRIDGE COLLEGE OF ELECTRONICS I 
; ( Dept. PW.3) 34a Hereford Rd., London W2 5AJ 

Imo 
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£/e26S PCIST FREE 
The I.C. Radio in a TO18 can. Supplied 
complete with data sheet No. 10 which 
contains specification, circuit end details 
and prices of components such as ferrite 
rods, compression trimmers SIC. 

I.C. Sockets 
Jal bul Zi; Zap ( Out) 14 me it 

Our Price I p per pin 

Ong Thermistors 
Al 5B 76p GL23 Cl 00 VA1005 159 
CZ1 16p R53 Cl 32 VA1026 139 
C24 139 054 Cl 46 VA1033 13p 
C213A 139 VA1040 109 
E298 ED/A258 leo VA1053 10p 
E298 22/06 lep VA1055S 10P 
GL16 CI VA1034 10p 

Slider Pots 
$loe. Dust 
10K 10 • 10K 
25K 25 • 25K 
50K 50 • 50K 
100K 100 • 100K 
10p 30p 

NEW LISTS 
LOUDSPEAKERS 
COILS AND INDUCTORS 
TRANSFORMERS 

10001.sor Sp) 

lo 
or 
On 

Knobs 
10p 

No 4 
No 5 
No 

Diodes e Recilfiers 
AA119 9p BA156 15p BY176 CI 50 
AA120 9p BA243 56p 13Y182 Cl 50 
AA129 Sp 0A47 10p ElY250 23p 
BA102 259 0A79 9p N4001 6p 
8A115 17p 0A90 7p N4002 7p 
5A130 10p 13A91 7p 144003 Op 
BA145 20p 0A200 10p N4004 Sp 
BA148 20p 13Y100 15p N4005 10p 
BA154 13p 135128 15p N4006 12p 
BA155 14p BY127 15p N4007 16P 
urn »me um« ure en• 

PM Tusse 
chassis her 
tranuternee 
s pan 
orawasion. 
OUR PRICE 
Le IS 

kitten,'stereo decoder 4147 
A0 for 'node, bet No II. 

Resistors 
4 watt 5% Carbon Film - low noua 
Hi-Stabs 
All E24 values 1p 040 plut P. F. P. 711 for up 
io 50 Ruston and a further 2p for each 
additional 50 Deduct 333% for 100 of one 
type or 26% for rnixed orders over El in value 
1W 10% Carbon Composition 39 uch 
2 W 10% Carbon Composition 6p each 
21 W 5% Wire wound Op each 
5 W Wire wound 610 each 

10 W Wire wound 10p each 
plus p 8, p 7p for up to 25 resistors plus 1p 
for each additional 25 

Potentiometers 

5K n 50411 5004 41 
1040 10040 IMO 
25/40 250(0 2M(1 

• log or lin lets twitch 18 Ian lin) 
log or lin with switch 
dual less switch 
dual with switch 10K. 100K 8 1M 
log only 
10K lop 10K antilog less switch 

12p 
24p 
40p 

529 
40p 

2 Walt 
Audio 
ArnplMer 

0.4 Nrce um. »MINN 
Le» 

104,11reelll% 
Mv lereetWe 
.01. 1001 

I WM 
Au», 
Arnpefie• 

Our Poc• ta a 
Le» poantoe aoconnl 

EA1000 

Eliminators 

Cl . 25 
£1.50 
£1.50 
£2.50 
£2.50 
£2.00 
£3 00 

9 volt 2OrnA ( PP3) 
8 volt 50mA 
9 volt 50mA 
6 • 6 volt 5OrnA 
9 9 volt. 50mA 
74 volt for cassette recorders 
6. 74 or 9 volt 
3. 44. 8. 74. 9. 12 u 50OrnA £3.99 
Car Battery Converter fully stabilised to 
provide 6. 73 or 9 volts £4.99 

(p & p 15p on all types) 

Presets 
Vertical or Horizontal 
0 1 watt 6p 0 25 watt 7p 
100 1K 11 10K 11 100( 11 
250 2 5K t/ 25K lI 250K 1/ 
500 5( it 50K It 500K 11 

1M 1/ 
2 5M it 
5M 1! 

PRICES DO NOT INCLUDE V.A.T. 

Capacitors 
dine ceramic 

OlpF 18v Sp 
022pF Ite Sp 
0470F 120 Sp 
ceramic plate 
1003pf 10p 
22041 10p 

Ceramic - plate 
1 8pf 8 2pf 
2 2pf 10pf 

12pf 
15p1 
11391 
22p1 
27pf 

3 30 
3 9pf 
4'7p1 
5 13pf 
8 8p1 
all Sp. each 

mitre film 
1000pf 2p 
20000 29 
50001,1 2p 

low voltage 
0.15F 34 
0.22pF 6v 
0'475F 30 
30V 
470Dpf 
10.000of 

Sp 
Sp 
Sp 

10p 
10p 

63V ( C333) 
33pf 120of 
39p1 150P1 
47p1 180pf 
56p1 220pf 
6891 270pf 
820f 330Pf 
100pf 

100V 
01 tiF 3p 
02ttF 3p 
04p F 3p 
055F 39 

01118pF 4p 
1 pF 4p 
29F 5p 

reto l polystyrene 100V 
3pf in multIples of 10, 15, 22, 33, 

47 6 68. 3p each 

metallised polyester 2SOV ( C280) 
015F 39 06/30F 34p ewe Sp 
015pF 3p 1 pF Sp 68pF 11 p 
022pF 3p 159F elp 1pF 13p 
0335F 3p 229F 5p 1 59F 20p 
047pF 39 335F 134p 2 25F 24p 

metellised polyester 400V ( C281) 
01 pF 44p 0475F 8p 225F 10p 
0l5ioF44p 068pF Sp 339F 14p 
022pF 4Ip 1pF 7p 479F 1517 
033pF 54p 15pF Sp 

'livened mica 1% ( -.9141) 500V 

79: 4 7nFf-_5 60001,5 14 

2.7nF-3 13nF lOp 
mixed dielectric 600V 
OlpF 7p 0470F 7p 220F 16p 
0220F 7p 068pF Op 47pF 24p 
033pF 7p 1 pF 8p ltir 33p 

-y- B electronics 
MAIL ORDERS Where no 10 & ooumauue.o snown 
• minimum ot 70 *Wan. P à p on over»,, exclers 
it unto» Si cost 
ADDRESS 70, Component ()apt. 
54, Fortis Green Road, London HIS 3HN 
talerabre 01883 3705 

Neat Sinks 

1018 Is 
Sp 

1iÏ i1 
DIP10/2 
for SL403D 

IOD 50p 15p 

1066 14p 
TO) 15p 

Power 1',  
Tab 9 

DC a I-
DS" 3%" 
2)5" x 3" 
3%" o 3K" 
351" x 5" 
Ira 2%-
17" x 3%-
17" x 5" 

Spot-face Cutter 36p 
Pie lamed. Tool 47p 
Terminal Pins 18p per peck of 36 

Yero board 
Copperciad Plain 

0.1" 0.15" 0.15" 

69 op 
24 16p (9) 
249 2Ip (7) 
249 2Ip (8) 
27p 27p ( 10) 
67p 50p 
90p 70p 

12p 

17p 
37p 
52p 
75p 

NEW LISTS 

BOXES. CHASSIS. tic No 7 

TRANSISTORS, I.0 •, 414 (soon) 

(postant. 5p) 

Aleminiain dotes 
Including bereplate and screws 

No. L W. D. Price P. • P. 

(7) Pi" o 514" x IW" 33p Op 
(8) 4" x4" x Ili" 35p an 
(9) 4" x 25" x 11/2" 35p Sp 
(10) 4" x 514" x 115" /Op tip 

11 4" x 215" x r 3.5p Sp 
12 3" x2" x I" 32p 99 
13 6" x4" x2" SOp 10p 

14 7" it 5" x2h" Sap lip 

15 8" x 6" x 3" 789 Illp 

16 10" x 7" x3" Up 209 

AC107 

AC1N 
ACIN 

ACIN 

AC176 

AC1117 

AC11711 

Ada 

AC11141 

ACV» 

ADIN 

ACON 

281) 

Aill4 

MIN 

A Fr re 

Ail» 

'Clot 
acne 
aClot 

Dimsistors C Integrated Circuits 

lap 

le. 

ale 

lep 

lee 

lep 

BC1.17 

17C144 lep 

!ICI» lee 
ISCH7 1» 

ISClia 
EICHO Ile 
aCiee IN 

SCSI IN 

Dolls VP 

11D131 7010 

50132 lep 

170171/SAP 

leep 

/SIP hp 

1111117 

sorts a, 

situ Sati 

!Mal Sp 

!WIN Up 

8,165 219 

67161 IN 

Bo105 rip 

MJE310 
»MN 

»Pita 

lePi104 

411,100 

»MOP 

OC» 

0C3s 
OCS. 

OCaS 

001 

OCT} 

00711 

N1N4 

141711 Sp 

RIM »p 

MN» an IN 

nxes NI/ 
53061 Sep 

10:65 

11370e lep 
UPS lep 

/13761 

143705 

113701 

N3707 

MR» 

1113700 

143710 

113711 

013116 

14.11103 

11311» 

143006 

WON 

mixed doslectric 1000V 
(000o1 Op 680001 9p 1 pF 12p 
2200p1 Op OlpF 9p 220F 22p 
3300p1 Op 0225F Sp 479E 30p 
470091 OP 047PF 12 IF 
Ceramic 
12KV.d.c. BKV.d.c. HI- K 760V. 
10p1 9p 2041 flp 10000 Sp 
150 Sp 220pf Sp 15001 Sp 
22p1 9p 25001 9p 200391 6p 
680 9p 270pl 9p 3000pf Sp 
82pf 9p 3000 9p 5000pf Sp 
100pf 9p 760V 0113C 10,0000 Sp 
1200 9p 470p1 Sp f eed-
1441 9p 1000pf 5p through 

150pf SP 50°00 Sp 
1800 9p 10.0000 SP 1000p1 SP 

THE TEXAN 

en P&P 
Complete Kit finc. Teak Case) £2gereara. 480 

20 Watts pee channel integrated stereo ensplifier developed by «Oxon of Texas Instrumente Ltd. 
This designer approved kit, has e sute-of.the.art specificatan.1.1141116dtstortton of only 0,09% at 
20 Watts into 8 ohms and a bandmdth of O - 35,000 at - 3db. The semiconductor compliment of 
thu superb kit includes no less than 6 integrated circuits. 10 Silicon transistors. 4 fee linen and 
2 zenen. Controls Include bass; treble; volume. balance; on/off:*on' Indicator; heaophone sockets: 
scratch filter; rumble filter: Inputs for magnetic phcao, tuner; aux or tape, tape tlead etc, input, 

selector; mono/stereo switch. The corutruction of dus kit was featured in Practical Wireless' 

May • Aug. 1972. 

Mallard Siemens 
Electrolytic* 

CAP 

15 

232. 

se 
10 
15 

ICO 
150 
no 
Soi 

tea 
470 

1000 ' 
1500 

3100 
4700 

VOLTAGE 

en 

en 

so 
.- 0 

loo 

Sr 

60 

10- p 

lep 
1110 
err 

Zi
ii
Ih
ri
e'
sl
al
 

_ OOP no no 

VOLTAGE 
le le 

1-00 

100 

71P 
Ile UP 

Ou4.417 Pm.* 0,, 

40 64 

no 40o 
tee - 
- 111/ 

1»-  039 

1730 

Ni-401t Electrolytics 
1. 2. 4. SpF 4500 14, 32j 450V 214 
165F /SOY is, 50pF 35011 21p 
I 115F. 450 ,1 W Ilp 32 • 32pF. 35011W 2Sp 
I 15uF. 450 VW 20p 32 325F. 4501/W 439 

16 . 165F, ISO V W 24 SO 505F. 310 V.W 350 
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ELECTRONIC ORGAN KITS 
* Portable-4 octave keyboard with 10 voices, 3 pitches— 
vibrato, £14529. * Console-5 octave keyboard with 
10 voices, 3 pitches. Keyboard can be split into solo and 
accompaniment. Vibrato, built in amplifier and speaker 
£250 .93. * Console-2 x 4 octave keyboards and 13 note 
pedal board, 29 voices, Vibrato, Delay Vibrato, Sustain, 
Reverberation, Percussion, Wah Wah, £406 -00. * Console 
—2 x 5 octave keyboards and 32 note pedal board, 32 voices. 
Vibrato, Delay Vibrato, Sustain, Reverberation, Percussion, 
3 Couplers, etc., at £572 55. V.A.T. please add 10%—show 
separately on order. 
ALL COMPONENTS CAN BE BOUGHT SEPAR-
ATELY. SEND 50p FOR LATEST CATALOGUE, 
WHICH INCLUDES SPECIALIZED COMPONENTS, 
HI-FI EQUIPMENT, ELECTRICAL HOUSEHOLD 
APPLIANCES AND MUSICAL INSTRUMENTS. 

ELVINS ELECTRONIC 
MUSICAL INSTRUMENTS 
8, PUTNEY BRIDGE ROAD, LONDON, S.W.18 
TEL: 01-870 4949 

FREE 'I 
(i)) 
1.I FULLY I: 

:.-.-- ILLUSTRATED 
CATALOGUE 

AMAZING QUALITY 
Our superb catalogue is printed in easily 

read type. It has dozens of clear pictures 
and illustrations of thousands of the kinds 
of components you use. 

SPEEDY SERVICE 
Write now and we will be delighted 

to forward a copy to you by return 
of post. 

PHONE ANY TIME 
You can phone for your free catalogue 

whenever it suits you. Out of office hours 
leave your name and address on our 
answering machine. 

£1 FREE 
When you receive your catalogue you 

will find out how you can obtain one 
pounds worth of goods absolutely free! 

PLUS 
Free post and packing in U.K. 
Every item sold guaranteed brand new 

and marked by the manufacturer. 
Phone 037 42 79033 or Write:— 
MAPLIN ELECTRONIC SUPPLIES 
P.O. BOX No. 3 
RAYLEIGH 
ESSEX 
SS6 SLR 

PRINTED CIRCUIT KIT 
BUILD 80 INTERESTING PROJECTS on a PRINTED CIRCUIT CHASSIS with 
PARTS and TRANSISTORS !rom your CARVI BOX 
CONTENTS: ( I) 2 Copper Laminate Boards 41(n 021)n. (2) 1 Board for Match-
box Radio. ( 3) I Board for WrIstwatch Radio, etc. (4) Resist. (5) Resist Solvent. 
(6) Etchant. (7) Cleanser/ Degreaser. (8) 16-page Booklet Prinied ['irradia for Amateur,. 
(9) 2 Mature Radio D'ais SW/MW/LW. Also free with each kit: ( 10) Esttential 
De.hro Data, Circuits, (luttais Plans, etc. for 60 TRANSISTORISE]) PROJECTS. 
A very cnnittrehensive selectino nf circuit. In suit everyone's requirements. 

EXPERIMENTER'S 
PRINTED CIRCUIT KIT 

70p 
Postage & Pack. 10p (UK) 

Commonwealth: 

SURFACE MAIL 15p 

AIR MAIL 60p 

Australia, New Zealand, 

South Africa, Canada 

III Crystal Set wtth Detector.(2)Crystal Set with voltage-quadrupler detector. 
(3) Crystal Set with Dynamic Loudspeaker. (4) Crystal Tuner with Audio Amplifier. 
(5) Carrier Power Conversion Receiver. (6) Split-Load Neutrallned Double Reflex• 
(7) Matchbox or Photocell Radio. ( t) "TRI-FLEXON" Triple Reliez with self-
adjusting regeneration ( Patent Pending). (9) Solar Battery Loudspeaker Radio. 
The small-ut 3 designs yet offered to the Home Constructor anywhere in the World. 
3 Subminiature Radio Receivers based on the "Trillexon" circuit. Let us knox 
If you know of a smaller design published anywhere. ( IO) Postage Stamp Radio. 
Sise only 1-62in x 0-95in x 0-25in. ( II) Wristwatch Radio 1-15in x 0-801n x 0-551n- ( 12) 
Ring Radio 0-70in x 0-70Ino 0-551n. ( 13) Bacteria-powered Radio. Runs on sugar or 
bread. ( 14) Radio Control Tone Rece)ver. ( 15) Transistor PIP Amplifier. ( 16) Inter-
com. ( 17)1-valve Amplifier. ( 18) Reliable Burglar Alarm. ( 19) Light-Seeking Animal, 
Guided Minsile. (20) Perpetual Motion Machine. ( 21) Metal Detector. (22) Transistor 
Tester. (' 3) Human Body Radiation Detector. (241 Man/Woman D)scriminator. 
(25) Signal Injecter. (26) Pocket Transceiver ( Licence required). ( 27) Constant 
Volume Intercom. (28) Remote Control of Models by Induction. (29) Inductive•Loop 
Transmitter. (30) Pocket Triple Reflet Radio. (3)) Wristwatch Transmitter/Wire-les. 
Microphone. (32) Rein Alarm. (33) Ultrasonic Switch/Alarm. (34) Stereo Pre-
amplifier. (35) Quality Stereo Push-Pull Amplifier. ( 36) L(ght-lieam Telephone 
"Photophone". (37) Light-Beam Transmitter. ( 38) Silent TV Sound Adaptor. (39) 
Ultrasonic Transmitter. ( 40) Thyristor Drill Speed Controller. ( 41) Light »Muller. 
(42) LC. Pre.amplifler. (43) I.C. Amplifier. ( 44) I.C. Intercom. ( 43) I.C. Radio. ( 46) 
Raudive Volces Receiver. (47) Blofeedbuk Amplifier. ( 48) Brainwave Detector. 
(49) Proximity Switch. (50) Lover Projector. 
Plus 10 Photoelectric Circuits, Simple Alarm., Long Range Alarms, Projector, etc. 

YORK ELECTRICS, Mail Order Dept. 
335 BATTERSEA PARK ROAD, LONDON, S.W.11 
Send a S.A.E. for foU details and a brief deteriplion of oU kilt and PP.jeris. 

EX COMPUTER PC PANELS 
2 x 4 in. packed with semiconductors and 
top quality resistors, capacitors, diodes etc. 
Guaranteed min. 35 transistors plus data. 

10 boards 50p (8p) 

SPECIAL BARGAIN PACK 
25 boards for LI (25p). 
Panels with 4 Power transistors sim 0C28 

SOP (9P) 

ELECTROLYTICS 
10.000µ 75v, 68,0004i I6v, 4) x 2 in. dia., 
25,000µ 25v, 20,000g 30v, 5,000µ 90v, 
35,000m I5v, 8,000m 55v, x 3 dia. 50p ( I2p) 
15,000tt 15v, 10,000m 35v, 4) x 2 in. dia. 
30p ( I0p), 2,000µ 25v wire ends 15p (5p). 

12 for 41.50 ( 15p) 

8 BLACK TOGGLES dpst 

250 MIXED CAPACITORS 

250 MIXED RESISTORS 

150 HI-STAB RESISTORS 

200 SI PLANAR DIODES 

50p (8p) 

60p (8p) 

60 P (S1)) 

60P (4) 

SOP (51,) 
untested 

SUB. MIN. CO-AX PLUGS & SKTS. 
4 pairs 50p (5p) 

REED RELAYS, MIXED 10 for 50p (5p) 

MICRO SWITCHES 8 for 50p (8p) 

ASSORTED RELAYS 8 for LI (12p) 

MIN. GLASS NEONS 12 for 50p (5p) 

10 WAY TERMINAL BLOCKS 
10 for 55p (5p) 

G-Fi BULBS I2v 55w SOP (SP) 

Postage and package for each item shown 
in brackets. 

Please add 10% VAT to prices. 

KEYTRONICS 
(Mail Order only) 

44 EARLS COURT ROAD 
LONDON W8. 01-478 8499 

TRANSCEIVERS 
Due to warehouse clearance we have for dis-
posal, few only Transreceivers No. 62 Mk. 2. 
made by Pye for the Navy and Army. Using a 
total of 11 valves. 1 RF and 2 I.F. stages. A.V.C., 
13F0, covering 1.5 Fiefs to 10 Mc/s. (approx. 200 
to 30 metres) in two switched bands. Can be 
used on RT or CW M.O. or Crystal. A very 
good internai ATU made of a rotating silver 
wire coil, tunable over the complete range. 
suitable for aerials 41t. to 100ft., internal P.U. 
Our 12 volt D.C. A meter is fitted for checking 
voltages. A.V.C. etc. Housed in a metal water-
proof case, approx. size 18 x 101' x 12;. 
Supplied in as new condition. being either re-
built by Army Signais or store-soiled new set. 
ln cartons two spare valves, circuit, price 
£17.50, carriage £2. Suitable hand telephone 
with spring coil plus transmitter switch in 
handle. Modern. LI - 50. 
CRYSTAL CALIBRATOR No. 10. Range 
500 kg/s. to 10 Mc/s., up to 30 Mc/s. on Har-
monics. Sise: 7' x 71' x C. Power 300 volts 
HT, 12 volts LT. The Calibrator can plug into 
a Power Socket on the 62 Trans-Receiver which 
it was normally used with. Supplied in good 
used condition with circuit, £ L-50, Post 50p. 
or BRAND NEW IN CARTON, £5-00, 50p. 
post. 

All enquiries include S.A.E. Terms; cash with 
order or uncrossed P.O. as these will be re-
turned if items out of stock. Please add 10% VAT 

JOHNS RADIO 
424 BRADFORD ROAD, 

BATLEY, YORKS. 

Phone : Batley 7732 
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SUPERSOUND 13 HI-FI MONO 
AMPLIFIER 

A superb »lid 
st•te audio 
amplifier. Brand 
new component.. 
throughout. 5 
silicon transistors 
plus 2 power out-
put transietore in 
push-pull. Full 
wave rect ifica-
tion. Output 
approx. 13 watt. 

rams Into 8 ohm. F .... met. iv-punse 1211.-30KIls 
± 9db. Fully Integrated pre-amplifier stage with eeparate 
Volume. Base boost and Treble cut control.. Suitable for 
8-15 ohm speakere. Input for ceramic or crystal cartridge. 
Sensitivity approx. 40mV for full output. Supplied ready 
built and tested, with knobs, escutcheon panel, input and 
output plug.. Overall size 3' high u r wide x 71 deep. 
AC 200/250V. 
PRICE 211-60. P. k P. 25p. 

EO AMPLIFIER 
AC. mains 
200-240 mr. 
Using 
heavy duty 
fully isola-
ted main. 
transform• 
er with full 
wave rectl-
I ication 
giving ade-
quate 

...dim's with negligible hum. 
Valse brie up,- 11 n 1..CL86 Triode Pentodes 1 o EPA° 
as rectifier. Two dual potentiometers are provided for 
basa and treble control, giving bau and treble boost and 
cot. A dual volume control is need. Balance of the left and 
right bond channels can be adjusted by means of a «ma-
rate Balance' control fitted at the rear of the e 
Input eensitivity in approxiinately 300m/v for full' 
output of 4 watts per channel (8 watts mono>, into 3 ohm 
speaker,. Full negative feedback in a carefully calculated 
circuit, allows high volume levels to be used with negligible 
distortion. Supplied complete with knobs, chassis aim 
11.w x 4.d. Overall height including valve, 5. . Ready 
built & tested to • high standard. PRICE £9 90 P.& P. 45p. 

POWER SUPPLY UNIT 200/240v. A.C. Input. Pour 
switched folly smoothed D.C. outputs giving 6v. and 
79v. and 9v. and 12v. at 1 amp continuoui ( 19amp 
intermittent). 
Fitted Insulated output terminals and pilot lamp indicator. 
Hammer finieh metal case oserall size 6' x 35' x SI'. 
Suitable for Transistor Radios, Tape Recorders, Ampli-

n°' et" et' Re"Y PRICE £5.00 built and tested. P. & P. 35p, 

BLACK ANODISED leg. ALUMINIUM HEAT SINKS. 
For TOS, complete with cucas and bushes. Sise 25' X 
3' approx. 2.8is Per- P. 6 P. Sp. 

HIGH GRADE COPPER LAMINATE BOARDS 8" x 8" 
5 for 55p P. and p. 13p. 

BRAND NEW MULTI-RATIO MAINS TRANSFOR-
MERS. Giving 13 alternative.. Primary: 0-210-240v. 
Secondary combinations 0-5-10-15-20-25-30-35-40-60v. 
half wave at I amp. or 10-0-10, 20-0-20, 30-0-30, at 
amp. full wave. Size 3In, long x 39m, wide x Sin. deep. 

Price £2.10 P. 6 P. 30p. 

MAINS TRANSFORMER. For transistor power supplies,. 
Pei 200/240v. Elec. 9-0-9 at 500mA. 1110. P. a P. 19p. 
Pit 200/240v. Sec. 12-0-12 at 1 amp. 11.10. P. 6 P. 13p. 
Pe. 200/240v. Sec. 10-0-10 at 7. amp. £195. P. .t P. 30p. 

CENTRE ZERO MINIATURE MOVING COIL METER. 
10011A. For balance or tuning. Approx. ales: x 
deep. Limited number. 88p. P. & P. 10p. 

GENERAL PURPOSE HIGH STABILITY 
TRANSISTOR PRE-AMPLIFIER 

For P.U. Tape, Mike, Guitar, etc. and aultable for 
use with valve or translator equipment. 9-18v. 
battery or from H.T. line 200/300v. Frequency 
response 15/13-25K Hs. Gain 26dB. Solid encap-
eulation else 11' x II' x f". Brand new complete 
with instruction. Price.11-00 P. & P. 13p. 

HANDBOOK OF TRANSISTOR EQUIVALENTS AND 
UBSTITUTES 
A most for servicemen and home constructors. Including 
,any 1000's of British, U.S.A. European and Japanese 
mandator.. ONLY 406. Post 51, 

3 Reference Encyclopedias for Electronic Engineers and 
Designen, covering between them transistor character-
Utica, diode and transistor equivalents. Many thousands 
of up to date European types lieted. 
Diode Equivalent .. 80p 
Transistor Equivalents .. 90p 
Translator Characteristics .. .. 21-15 
POST FREE. 
All three together .. .. 12-60 

PRICES NOW INCLUDE VAT1 

RECORD PLAYER BARGAINS 
Mans models. All brand new in maker's packing. 
LATEST B.S.R. C109/C129 AUTOCHANGER UNITS 
with latest stereo/mono compatible cartridge £7 80 r 
50p P. A P. 
GARRARD SP25 Mk III with heavy precision machined 
die cast turntable 210-96. carr. 50p. 

PRECISION ENGINEERED PLINTHS 
Beautifully constructed in heavy gauge "Colorcoat-
plastic coated steel. Resonance free. Designed to take 
Garrard 1025, 2000. 2025TC, 2500, 3000, 3500, 5100, 
SP25 II and III, BL65B, ATOO etc. or B.S.R. C109, 
C129, All etc. Black leatherette ankh. Sire 129" 
ter x 39" high (approx. 74° high, including rigid 
emoked acrylic cover). 
NOW ONLY 2495. P. A P. e51, 

LATEST ACOSISP91i1SC mono compatible cartridge with 
tin stylus for LP/EP/78. Universal mounting bracket. 
£140 P. 6 P. Sp. 
SONOTONE «ABC COMPATIBLE STEREO CARTRIDGE 
770 @tens Diamond Stereo LP and Sapphire 78. 
ONLY £2.30 P. é P. 10p. Also available fitted with twin 
Diamond T/0 stylus for Stereo LP. £290. P. & P. 10p. 
LATEST ROSETTE TIO STEREO/COMPATIBLE 
CARTRIDGE for EP/LP/Stereo/75. £193 P. 6 P. 10p. 
LATEST ROSETTE T/0 MONO COMPATIBLE CART-
RIDGE for playing EP/LP/78 mono or stereo records 
on mono equipment. Only 1140 P. & P. 10p. 

QUALITY RECORD PLAYER AMPLIFIER ME 11 
A top quality record player amplifier employing heavy 
duty double wound mains transformer, ECC83, EL114, 
and rectifier. Separate Bass, Treble and Volmne control.. 
Complete with output transformer matched for 3 ohm 
speaker. Sire 7M. wide x 31n. deep x 61n. high. Ready 
built and tested. PRICE £4.40 P. 6 P. 40p 
ALSO AVAILABLE mounted on board with output 
transformer and sneaker. PRICE 1516 P. & P. 50p. 

SPECIAL OFFER ! 
HI-FI LOUDSPEAKER SYSTEMS 

Heautlfully made teak finish enclosure with mat 
attractive Tygan-Yynair front. Plise 16' high x 10r 
wide x 6' deep. Pitted with E.M.I. Ceramic Magnet 
13' n 8' blue unit, two HI,. tweeter unite and 
crossover. Maximum power handling 10 watts. 
Available 3 or 8 or 15 ohms impedance. 

OUR PRICE £.25 Car, VOP 
Cabinet Available Separately £4 95 Carr 85p 
Also •i &liable in 8 ohms with EMI 13' o 8' bau 
speaker with parasitic tweeter £7.15 Carr. 709 

HARVERSON1 SUPER NONO AMPLIFIER 
A super quality gram &menthe wing a double wound full 
isolated mains transformer, rectifier and ECL82 tried 
pentode valve as audio amplifier and power outpu 
stage. Impedance 3 ohms. Output approx. 3.5 watts. 
Volume and tone controla. Chases aim only 71n. wid 
o 31n. deep x filn, high overall. AC mains 200/240v. 
Supplied absolutely Brand New completely wired and 
tested with good quality output transformer. gi .30 P. it P. 35p BARGAIN PRICE 

LOUDSPEAJCER BARGAINS 
51n. 3 ohm 111.05, P. a P. 15p. 7 x 41n. 3 ohm 1119 P. di P. 
20p, 10 x 61n. 3 or 15 ohm 1110, P A P. 30P, E.M.I. 
8 x bin. 3 ohm with high flux magnet 81.62. P. 6 P. 2PP 
• 139 x 81n, with high Stu ceramic magnet with 
parasitic tweeter 3. 8 or 15 ohm tale P. & P. 80p. 
• 13 x 81n. 3. 8 or 15 ohm with two inbuilt tweeters 
and crossover network 14.85, P. & P. 30p. 
EMI Ceramic magnet heavy duty tweeter. Approx 39". 
Available 3 or 8 or 15 ohms. 11-25 + 15p p. A p. 
BRAND NEW. 121n. 15w. HID Speaker., 3 or 15 ohms. 
Current production by well-known British maker. Now 
with Hinny ceramic ferrobar magnet assembly 17.50. 
Guitar',ides, 25w. 17.50 3b«. £995. P. & P. 40p 

SPECIAL OFFER! 

LIMITED NUMBER OF BRAND 
NEW ELAC 10' TWIN CONE 
LOUDSPEAKERS 
With large ceramic magnet and 
plasticised cone surround. 

• ohm Impedance. 22.70. P. A P. 25p. 

12in. "RA" TWIN ONE LOUDSPEAKER. 10 watt 
peak handling. 3, 8 or 15 ohrn te&S, P. @ P. 30p. 
85 ohm SPEAKERS Sin. only 70p P. & P. 13p. 
'POLY PLANAR" WAFER-TYPE. WIDE RANGE 
ELECTRO-DYNAXIC SPEAKER 
Size III' x 141r x le deep. Weight 19or. Power 
handling 20W r.m.e. (40W peak). Impedance 8 ohm only. 
Resume* 40Hx-90kHx. Can be mounted on ceilings, 
walls, door., under tables, etc., and used with or without 
baffle. Send S.A.E. for full detail.. Only £41155 each. 
P. & P. 24. 
VYNAIR & REEINESPEdSIE28 & CABINET FABRICS 
app. 54 in. wide. Our Pries 85e yd. length. P. 6 P. 109 
per vil. ( roln. 1 yd.). S.A.E. for samples. 

HI- F1 STEREO HEADPHONES 
Adjustable headband sith coinfortable flexiloam ear-
muffs. Wired and fitted with standard stereo lin jack 
plug. Frequency mignon« 30-15.000Hx. Matching 
impedance 8-16 ohms. Easily converted for Mono. 
PRICE 23-30. P. a P. 15p. 
HIGH IMPEDAN.:11 CRYSTAL STICK MIKES. 
011It PRICE 21.15, P. @ P. 10p 

HARVERSONIC SUPER SOUND 
10 10 STEREO AMPLIFIER KIT 

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

A really tint-eau HI-Fl Stereo Amplifier Kit. Itaca 14 
ramiletors including Silicon Trail/dews in the first five 
taps on each channel resulting in even lower noise 
eve with Improved sensitivity. Integrated pre-amp with 
Base, Treble and two Volume Controls. Suitable for use 
with Ceramic or Crystal cartridge. Very simple to 
modify to suit magnetic cartridge-instructions included. 
Output stage for any speaker. from Oto 15 ohms. Compact 
design. all part, supplied including drilled metal work, 
high quality ready drilled fibreglau printed circuit board. 
mart brushed anodised aluminium front panel with 
matching knob, wire, solder, nuts, bolle -no extras to buy. 
Simple step by etep instructions enable any constructor 
to build an amplifier to be proud of. Brief specification; 
Power output: L4 wattle r.m.e. per channel into 5 ohms. 
Frequency response ± 31113 12-30,000 Hz Sensitivity: 
better than 80mV into 1M Q. Full power bandwidth: 
3dS 12-15,000 Hs. Base bone approx. to ± 12r1B. 

Treble cut approx. to - 16dB. Negative feedback 18,111 
over main amp Power requirements 35v. at 1.0 amp. 
Overall Sire 12'w. x 8'd. x 21-11. 
Fully detailed 7 page construction manual and parts 
list free with kn. or 'lend 18p plus large S.A.E. 
AMPLIFIER KIT .. 811.55 P. & P. 18p 
(Magnetic Input componente 33p extra) 
POWER PACK KIT 23.30 P. di P. 33P 
CABINET .. 88.80 P. 6 P. 33p 

(Post Free if all units purchued at eame time) 
Full after sales service 

Also available ready built and tested £23.10. Post Free. 
Note Tito abort amplifier it eatable for feeding two mono 
totems into inputs (e.g. mike, radio, twin record dieta. etc.) 
and will then proride mixing and fading Painted, for med-
ium powered Ili Ft Discotheque uee. etc. 

3-VALVE AUDIO 
AMPLIFIER HA34 ME II. 
Designed tor III.F1 reproduc-
tion of record.. A.C. Maine 
operation. Ready built on 
plated heavy gauge metal 
theses, elm 79' w. O 4" d. x 
45 h. Incorporates ECC-83, 
EL84, EZ80 valves. Heavy 

o duty, double wound mains 
transformer and output trans. 
former matched for 3 ohm 

anent,. Separate olunle control and now with improved 
wide range tone controls giving bau and treble lift and 
cut. Negative feedback line. Output 49 watts. Front 
panel can be detached and leads extended ter emote 
mounting of controls. Complete with knob., valves, etc., 
wired and tested for only £ 40. P. A P. 9bp. 
HSI "FOUR" AMPLIFIER KIT. Similar in appearance 
to 11A34 above but employe entirely different and 
advanced circuitry. Complete set of parta, etc. £490. 
P. & P. 40p. 

British made solid state all silicon stereo amplifier. 15 natte 
nit per channel output. Fre. rem. 20Hs to 20KHe. 
Suitable for magnetic or ceramic pickup tape mic. etc 
built in switchable scratch filter, rumble filter and loud' 
nu, control. 60 m/m slider controls for bue, treble and 
volume. 10 way pmh button function, selector switch. 
This amplifier has specification and performance usually 
only found In amplifiers costing twice as much. Each 
amplifier supplied, tested and fully guaranteed. Finished 
in the most attractive contemoorary style teak cabinet. 
Size 1139In x 59m. x 491n. Makers recommended price 
£4&36. Our price ( while stocks last) ram + 75p. p. 

p. Send SAE for full uf • pecifIrnilon. 

tom WATT HI-PI 
AMPLIFIER KIT 
A stylishly finished 
monaural amplifier 
with an output of 
14 watts from 2 
EL84. In push-pull. 
Super reproduction 
of both music and 
speech, with negli-
gible hum. Separate 
input. for mike and 
gram allow recorda 
and announcements 
to follow each other. 
Fully ehronded section trourn1 output transformer to 
match 3-15 Q speaker and 2 Independent volume controls, 
and generate base and treble controls are provided 
giving good lift and cut. Valve line-up 2 EL84e, ECM, 
EF86 and EZ80 rectifier Simple Instruction booklet 
19p ( Free with pedal. All parts sold separately. ONLY 
£8.80 P. & P. 55p. Also available ready built and tested 
£12•10 P. 6 P. 80p. 

Open 9-5.30 Monday to 
Friday. 9-5 Saturday 

Early closing Wed. I p.m. 

few minutes from South 1{ 
don Tube Station. 

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 U.K. ONLY. P. At P. ON 
OVERSEAS ORDERS CHARGED 
EXTR A. 
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Sinclair Project 60 
Now the Z.50 Mk.2 
with built-in automatic 
transient overload protection 

When originally introduced. the Sinclair Z.50 proved how it was possible to 
design and produce a popularly priced modular power amplifier having 
characteristics to challenge the world's costliest amplifiers. Many thGusands of 
Z.50's are now giving excellent service day in. day out. But we have also learned 
that constructors do not always use their Z.50's ideally. That is why we have 
introduced modifications whereby risk of damage through mis- use. is greatly 
reduced and performance further enhanced. The Z.50 Mk.2 has improved 
thermal stability, more accurately regulated D.C. limiting to ensure more 
symetncal output voltage swing and clipping and still less distortion at lower 
power. Z.50 Mk.2 is compatible with all other Project 60 modules, and may be 
incorporated to advantage in existing systems. Eleven silicon epitaxial planar 
transistors are now used, two more than in the original Z.50. circuitry has been 
re- designed, making this versatile high performance amplifier better than ever. 

Z.30 the power 
amplifier for quality and 
economy 

with 
free 
manual 

£4.48 

The Z 30 provides excellent facilities for 
the constructor requiring a high fidelity 
audio system of less power than that 
available from Z 50's Using a power 
supply of 35 volts. Z 30 will deliver 15 
watts RMS into 8 ohms. or 20 watts RMS 
into 3 ohms using 30 volts Total harmonic 
distortion is a fantastically low 0 02% at 15 
watts into 8 ohms with signal to noise 
ratio better than 70 dB unweighted Input 
sensitivity 250mV into 100K ohms. Size 
80 x 57 x 13 mm ( 3; x 21 x Z 30. Z 50 
and Z 50 MK .2 modules are compatible 
and interchangeable 

Brilliant new 
technical specifications 

Guarantee 
if, within 3 months of purchasing any product direct from 
Sinclair Radionics Ltd., you are dissatisfied with it, your 
money will be refunded at once. Many Sinclair appointed 
Stockists also offer this same guarantee in co-operation with 
Sinclair Radionics Ltd. 
Each Protect 80 module is tested before leaving our factory 

and is guaranteed to work perfectly. Should any defect arise 
in normal use. we will service it at once and without any 
charge to you. ¡titis returned within two years from the date 
of purchase. Outside this period of guarantee e small charge 
(typically C1.001 will be made. No charge is made for 
postage by surface mail. Air Mad is charged at cost. 

iIr 

Input impedance 100 
Input ( for 30w into 81)) 400mV 
Signal to noise ratio, referred to full o/p at 
30v HT 80dB or better 
Distortion 0.02% up to 20W at 8s. See curve 
Frequency response 10Hz to more than 
200 KHz-L1 dB 
Max. supply voltage 45v (4s to 8s speakers) 
(50v 15f1 speakers only) 
Min. supply voltage 9v 
Load impedance - minimum : 4c) at 45v HT 
Load impedance - maximum : safe on open 
circuit 

with free 
manun' 

£5.48 

its 

-I- 4-

el Cl IT 1 r ii 6 IW IS 34 

WATTS WTO 40 AT 41V HT 
4106 AT 11414. 

111 

Typical Project 60 applications 

System The Units to use together with Units cost 

Simple battery 
record player 

Z.30 Crystal P.U.. 12V battery £4.48 
volume control. etc. 

Mains powered record Z.30. PZ.5 
player 

Crystal or ceramic P.U. £9.45 
volume control. etc. 

12W. RMS continuous 2 x Z.30s, Stereo Crystal. ceramic or mag £23.90 
sine vvave stereo amp for 60; PZ.5 PU., F. M. Tuner, etc. 
average needs 

25W. RMS continuous 
sine wave stereo amp. 
using low efficiency ( high 
performance) speakers 

2 x Z.30s, Stereo High quality ceramic or 
60; PZ.6 magnetic PU.. F.M. 

Tuner. Tape Deck. etc. 

£26.90 

80W. ( 3 ohms) R MS 2 x Z.50s, Stereo 
continuous sine wave de 60; PZ.8, mains 
luxe stereo amplifier. ( 60W. transformer 
RMS into 8 ohms) 

As above £34.88 

Indoor P.A. Z.50, PZ.8, mains Mic, guitar. speakers. £19.43 
transformer etc , controls 

F.M. Stereo Tuner (£25) & A.F.U. (£5.98) may be added as required. 

SINCLAIR RADIONICS LTD., R.O. London Road, St. Ives, Huntingdonshire, PEU IFIJ (Phone St. Ives 4311) Reg. No. 699483 England 
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the world's most advanced high fidelity modules 

Stereo 60 Pre-amp/control unit 

•aufricemb-fer lb* •••-••••  
Designed specifically for use on Project 60 systems. the Stereo 60 is equally suitable for use with any 
high quality power amplifier. Since silicon epitaxial planar transistors are used throughout, a really 
high signal-to-noise ratio and excellent tracking between channels is achieved. Input selection is by 
means of press buttons, with accurate equalisation on all input channels. The Stereo 60 is particularly 
easy to mount. 
SPECIFICATIONS-Input sensitivities: Radio - up to 3mV. Meg. pu. 3mV: correct to R.I.A.A. curve 
±1 dB:20 to 25,000 Hz. Ceramic pu. - up to 3mV: Aux - up to 3mV. Output: 250mV. Signal to noise ratio: 
better than 70dB. Channel matching: within 1dB. Tone controls: TREBLE + 12 to - 12dB at 10KHz: BASS 
+12 to-12dB at 100Hz. Front panel: brushed aluminium with black knobs and controls. Size: 66 x 40 x 207mm. 

BwIt. tested and guaranteed £9.98 

Project 60 Stereo F.M. Tuner 

The phase lock loop principle was used for receiving signals from space craft because of its vastly 
improved signal to noise ratio. Now. Sinclair have applied the principle to an F.M. tuner with fan-
tastically good results. Other advanced features include varicap diode tuning, printed circuit coils. an 
I.C. in the specially designed stero decoder and switchable squelch circuit for silent tuning between 
stations. In terms of high fidelity this tuner has a lower level of distortion than any other tuner we 
know. Stereo broadcasts are received automatically, a panel indicator lighting up as the stereo signal 
is tuned in. This tuner can also be used to advantage with most other high fidelity systems. 
SPECIFICATIONS-Number of transistors: 16 plus 20 m I.C. Tuning range: 87.5 to 108MHz. Sensitivity: 
7j.tV for lock- in over full deviation. Squelch level: Typically 20µV. Signal to noise ratio: v.65dB. Audio 
frequency response: 10Hz - 15KHz ( -± 1dB). Total harmonic distortion: 0.15% for 30% modulation. 
Stereo decoder operating level: 2µV. Cross talk: 40dB. Output voltage: 2 x 150mV R.M.S. Maximum 
Operating voltage:25-30VDC. Indicators: Stereo on: tuning Size:93 x 40 x 207mm. 

Built end tested. Post free. £25 

Super IC.12 Integrated circuit 
high fidelity amplifier 

Having introduced Integrated Circuits to hi-fi 
constructors with the IC.10, the first time an IC 
had ever been made available for such purposes, 
we have followed it with an even more efficient 
version. the Super IC.12, a most exciting advance 
over our original unit. This needs very few ex-
ternal resistors and capacitors to make an 
astonishingly good high fidelity amplifier for use 
with pick-up. F.M. radio or small P.A. set up. etc. 
The free 40 page menuet supplied, details many 
other applications which this remarkable IC. 
make possible. It is the equivalent of a 22 tran-

sistor circuit contained within a 16 lead DI L 
package, and the finned heat sink is sufficient for 
all requirements. The Super IC.12 is compatible 
with Project 60 modules which would be used 
with the Z.50 and Z.30 amplifiers. Complete with 
free manual and printed circuit board. 

SPECIFICATIONS 

Output power: 6 watts RMS continuous ( 12 
watts peak). 6-8Q. Frequency Response: 5Hz 
to 100KHz ± ldB. Total Harmonic Distortion: 
Less than 1%. (Typical 0.1%) at all output 
powers and frequencies in the audio band ( 28V). 
Load Impedance: 3 to 15 ohms. Input Im-
pedance: 250 Kohms nominal. Power Gain: 
90dB (1.000,000.000 times) after feedback. 
Supply Voltage: 6 to 28V. Quiescent cur-
rent: 8mA at 28V. Size: 22 x 45 x 28mm in-
cluding pins and heat sink.. 

Manual available separately 15p post free. 

With FREE printed circuit 
board and 40 page manual. 

£2.98 Post free' 

Power Supply Units 
The new 
PZ.8 Mk.3 

The most reliable power supply unit ever- made 
available to constructors. Brilliant circuitry makes 
failure from over load and even direct shorting of 
the output impossible. This is due to an ingenious 
re-entrant current limiting principle which, as far 
as we know has never before been available in 
any comparable unit 'outside the most expensive 
laboratory equipment. Ripple and residual noise 
have been reduced to the point of almost total 
elimination. This is, of course, the perfect unit for 
Project 60 assemblies. particularly where the new 
Z.50 MK.2 amplifiers are used. Nominal working 
voltage - 45. 

PZ.8 Mk.3- £7.98 
(Mains transformer, if required) f 5.98 • 
PZ.5 30v. unstablised 

(not suitable for Project 60 tuner) £4.98 
PZ.6 35v. stabilised 

(not suitable for IC. 12) £7.98 

the easy way to 
buy and build 
Project 60 
without 
soldering 
Project 605 in one pack contains : one PZ.5. two 
Z.30's. one Stereo 60 and one Masterlink, which 
has input sockets and output. components 
grouped on a single module and all necessary 
leads cut to length and fitted with clips to plug 
straight on to the modules thus eliminating all 
soldering. 

Complete with comprehensive 
manual. post free 
All you need for a superb 30 watt 
high fidelity stereo amplifier 

£29.95 

Order form 
Please send 
I enclose cashichequeimoney order. 

Name 

Address 

P W6 
SINCLAIR RADIONICS LTD., R.O. London Road, 

St. Ives, Huntingdonshire, PE17 4HJ 
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Practical Wireless Classified Advertisements 

Classified advertisements 10p 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." 

Books and Publications 

DENCO CLACTON LIMITED 
355-7-9 Old Road 

Clacton-on-Sea, Essex 

Catalogue 20p post paid 

S.A.E. all enquiries 

7.117-17r=q 
Handbk of Tro_n istor Equiv and Substitutes . 45 
Handbook of Tested Transistor Circuits   45 
Rad & Eleçtr Colour Codes and Data Chart   
Hi Fe PA & Disco Amplifier Design Hbk.   
Boyslik of Crystal Sets and Simple Circuits   
How to make FM & TV Aerials, Bands 1.2,3  
Rodio i Servicing for Amateurs   
ash Fidelity udspeaker Enclosures   
ractical Tape ecording Handbook   
ractical Stereo Handbook  

Practical Reif, Ins,* Out   
Transistor ircuits Manual No.   
Transistor ircuiss Manual No 

Radi o'Yerednekrécr.r.U.ñtig pla V."01:,  
Transi Circuits or macho onirolled models   
Pract Transistor Audio Amplifiers, Book 1 ..   
Transistor Test Equip_ond Servicing Manual   
Handboo_k ut Simple Transistor Circuits   
Modern Transistor Circuits for Beginners .. 
Sound tun' Loudspeaker Manual   
Resistor Colour Code Disc Calculator   15 
ManuoITransistor Audio Amplifiers   45 
Practical Car Radio Handbook   
Radio TV and Industrial Tube 8i ' Viiiie ' Écnav 
Practical Transistor Novelty Circuits TelevisionServicing Vol. 1  

Television ervicing Vol./  
Television ervicing Vol.   
Television Servicing Vol.   
Using an liliscilloscop.. ._,.... _   
Servicing lionsistor odio Receivers   

IT;:lle-ve elZrnAbeacseqweirrîluest.iOni 8i. kni. • el 7 
All prices include postage & packing 

FREE lists of other titles avail on request. Send to: 

RADIO BOOK SERVICE 
40 Elwill Way, Beckenham BR3 2RZ 

*KILRIMONT BOOKS* 
Understanding Electronic Components £ 3•50 
Understanding Electronic Circuits  £ 3.50 
Introduction to Semiconductor Devices £ 1.95 
Audio Technicians Bench Manual . £ 3•00 
Electronic Designers Handbook   £3i0 
Computer Science   £2•00 
Colour T.V. Picture Faults   £2•50 
Manual of Sound Recording   £3•50 
No lists at present. No postal charges. 
Kilrimont Books ( A). Kilrimont House. 
London Road, BRAINTREE. Essex CSI7 SQL 

DIGITAL COMPUTER LOGIC and 
Electronics. Four volume self-Instruc-
tional course. £2•95 including p 8c p. 
Money back assurance. Cambridge 
Learning (PW), 8a Rose Crescent, 
Cambridge. 

TRANSISTOR DATA 

THE INTERNATIONAL TRANSISTOR 

DATA MANUAL 

1973 EDITION in now ready. Data on upwards 
of 18.000 transistors of international origin. 
£5.25 plus 359 post at packing In the UK. 
Brochure available. Order direct from 

SEMICON INDEX LTD., 
Freepost, WokIngham. Berks. RGII SAY. 

SHORT WAVE MAGAZINE, now in its 
36th year and published monthly, 
covers the whole field of Radio 
Amateur transmission and reception 
including regular news features (DX, 
VHF, Clubs and SWL) and the design, 
construction and operation of AMA-
TEUR Radio equipment of every type. 
Cover price 25p at newsagents. Speci-
men copy 30p post free, first class. 
Annual subscription £3•00 ( or £2-75 
second class posting) year of 12 issues. 
-Circulation Dept. ( P.), Short Wave 
Magazine Ltd., 55 Victoria Street, 
London SW1H OHF. ( Tel: 01-222 5341/2) 

Service Sheets 

SERVICE SHEETS, Radio, TV etc., 
8,000 models. Catalogue 15p. S.A.E. 
enquiries. Telray, 11 Maudland Bank, 
Preston. 

LARGE SUPPLIER 
OF 

SERVICE SHEETS 
(T.V., RADIO, TAPE RECORDERS, 
RECORD PLAYERS, TRANSISTORS, 
STEREOG RAMS, RADIOGRAMS, 

CAR RADIOS) 
Only 40p each 

"PLEASE ENCLOSE LARGE S.A.E. 
WITH ALL ENQUIRIES St ORDERS" 
Otherwise cannot be attended to 

(Uncrossed P.O.'s please, original 
returned if service sheets not available.) 

C. CARANNA 
71 BEAUFORT PARK 
LONDON, N.W.11 

We have the largest supplies of 
Service Sheets ( strictly by return of post). 
Please state make and model number 

alternative. 
Free TV fault tracing chart or TV list on 

request with order. 

Mail order or phone 01-458 4882 

SERVICE SHEETS for Televisions, 
Radios, Transistors, Tape Recorders, 
Record Players, etc., from 5p with free 
Fault-Finding Guidé. S.A.E. orders/ 
enquiries. Catalogue 15p. Hamilton 
Radio, 47 Bohemia Road, St, Leonards, 
Sussex. Telephone Hastings 29066. 

Aerials 

GENUINE FULL SIZE T vi 

18 element TV aerial pte;„--81:epdric . 
(Wed. 

Save 5g,. We 
TV companies 'apply thin gen-

uine UHF aerial 
for only £2.20. can 

be fitted outaide or 
imide. Quality made, 

technically advanced 
iledgn. Precleion grid 

reflector eliminates ghoe. 
ling. Complete with 

clamp Inetructione, advice. 
Roney Back Refund. Wall/ 

l%ravan Bracket 25p. Low 
idle. Cable 10p per yard. 

Plug tip and FREE with order 
nape and channel reference 

.4 all Radio and TV Trane. 
mitten, Send glIrect to Dria. 

219 MANSFIELD ROAD. NOTTINGHAM 

as used by leading 

Direct from the 
Manufacturers 

U.H.F. AERIALS 
ai 

TO Element 

1125 
minffl_ 

14Element 18 Element 
£1.50 £115 
Ui Old lOp 

ado. 35p iron.; 
Plc..., doe elmfl channet do 9,0.1. 

APEX AERIALS ( E.M.) 
ALBAN WORKS. MARY ST JOHNSTONE, RE NI RF VoSIIIRE 

••••••••••••••••••••••••••••••••••••••••••• 
• • 
• SERVICE SHEETS MANUALS BOOKS • 
• SERVICE SHEETS 30p plus S.A.E. * SERVICE SHEET CATALOGUE 20p it 

OVER 12,000 SERVICE SHEETS 8. MANUALS IN STOCK ON COLOUR/MONO TELEVISIONS 

••   RADIOS, RADIOGRAMS, T/RECORDERS, R/PLAVERS, ETC. S.A.E. WITH ENQUIRIES • 
• 

• NEW BOOKS & PUBLICATIONS 
!-IOW TO MAKE WALKIE-TALKIES for licensed operation by T.D.Zedd  

MODEL RADIO CONTROL by P.Newell. 134 pages. Theory 8. practice. Illustrated  

MODEL RADIO-CONTROL by E.L.Safford,Jr. 192 pages. 192 Illustrations  

RADIO CONTROL FOR MODELS by Data Publications Ltd. 192 pages  

TRANSISTORIZED RADIO CONTROL FOR MODELS by D.W.Aldridge. 160 pages  

ADVANCED RADIO CONTROL by E.L.Safford, Jr. 192 pages. 181 Illustrations   

TRANSISTOR SUBSTITUTION HANDBOOK 12th Edition. 176 pages. by H.W.Sams  

ELECTRONICS IN MUSIC by F.C.Judd. Circuit designs 8. operation. 169 pages  

1973 Edition WORLD RADIO-TV HANDBOOK. Immense amount of information   
SOLID-STATE PROJECTS FOR THE EXPERIMENTER by w. Green. 224 pages  

SEMI-CONDUCTOR DIODE LASERS by R.W.Campbell 8.F.M.Mirns. 192 pages  

TV TECHNICIANS BENCH MANUAL by G.R.Wilding. 187 pages. 127 Illustrations  

RADIO TECHNICIANS BENCH MANUAL by H.W.Hellyer. 215 pages. 131 illustr  

AUDIO TECHNICIANS BENCH MANUAL by John Earl. 182 pages. 114 Illustrations  

PRICE • 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

• Special Offer. 1972 Edition of WORLD RADIO-TV HANDBOOK £1.60 post free, usually f2.80. • 
• 

NEWNES RADIO& TELEVISION SERVICING books bought & sold (all years) Good prices paid e 
Sand large S.A.E. for FREE bookings and book pamphlets on Radio, Television 8. Electronics e•_  
NOTE. Postage on tut books is now Sp up to £ 1.00. Orders over £ 1.00 POST FREE. ( UK only) I. 

BELL'S TELEVISION SERVICES • 

• 
• 
• 
• 
• 
• 

• • ALBERT PLACE. HARROGATE. YORKSHIRE. Telephone 0423-86844 
• • 
••••••••••••••••••••••••••••••••••••••••••• 

£0.40 
£2.25 

£1.30 
£0.75 
£2.50 
£1.00 
£1.40 
£3.15 
£3.00 
£1.20 

£1.90 
£2.50 

£3.00 
£3.00 
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Aerials 
(continued) 

BAINES for High Frequency Aerials 
UHF Multi beams by J. Beam 

MOM 10 £2•20 MBM 18 £2.90 641361 30 El 90 
MOM 46 £6.00 MOM 70 £11.00 
VHF FM Aerials 
Dipole £1.40, FM/11 £2 00. FM3 £3 00. FM4S ES SS, 
MSS £7.80 
Masthead Pre-amps 
Single Stage £6.00, Two stage El 00. WIdeband £7.00 
Accessories: SAE for full list. Co-ax Sp, low loss Sp 
"Prices" do not include VAT. itrx, must be added to all 
orders 

II Dale Crtes.: Topton, Chesterfield 542 4DR 

Wanted 

SOP PRICkS l'All) for NEW V ALVF:S 

popular .1 V and Radio types. 

KENSINGTON SUPPLIES (C), 

367 Kensington street, Bradlord 

Ycals•hirc 

WE BUY New Valves, Transistors and 
clean new components, large or small 
quantities, all details, quotation by 
return. WALTON'S. 55 Worcester 
Street, Wolverhampton. 

VALVE VR65 for "Strad" Radio made 
by R.M. Electric Ltd fo Gateshead 11. 
Mr. J. Watkins, 91 Coniston Road, 
Bristol BS12 5JS. 

WANTED. Martin Audiokit Unit 7. 
Offers to Cross, 54 Southam Road, 
Birmingham B28. 

Ladders 
LADDERS. 20ft, £7.80; 2412ft £9.80. 
Carr. 80p. Leaflet. (Dept. WLS) Home 
Sales Ladder Centre, Baldwin Road, 
Stourport, Worcs. Tel. 029-93 5222. 

Situations Vacant 

MEN! 
£50 p.w. 

can be yours 
Jobs galore! 144,000 new computer 
personnel needed by 1977. With 
our revolutionary, direct - from - 
America, course, you train as a 
Computer Operator in only 4 weeks! 
Pay prospects?f25004 p.a. 
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 

M98, Oxford House 
9-15, Oxford Street. W.I. 
Telephone: 01-734 2874 

127. The Piazza, Dept. M98, 
Piccadilly Plaza, Manchester I 

Telephone: 

Your talent can earn 
you money! 

As a Radio Rentals T.V. Engineer 
How's about combining your 

hobby with your work? You can 
you know—by joining Radio 
Rentals to be trained as a T.V. 
Engineer. 

You'll certainly be working 
towards a better future with more 
chances of promotion, and have 
more opportunities to use your 
talents. 

You'll be well paid, and qualify 
either for a company vehicle, or 
alternatively, a generous car 

e 

allowance. 
What's more, you'll be working 

with one of the friendliest, and 
most successful T.V. Rental 
teams in the country. Radio 
Rentals, with more branches in 
the U.K. than any other firm. 
There are vacancies in the 

London Areas now, to find out 
all details now ring 675 0191 and 
ask for Mr J. Canning or write 
to: Mr J. Canning, Area Liaison 
Engineer, Radio Rentals, 83 
High Road, Balham, S.W.12. 

Radio Rentals } 

Educational 

TRAIN FOR SUCCESS 
WITH ICS 

Study at home tor a progres-
sive post in Radio, TV & 
Electronics. Expert tuition for 
C & G (Telecoms Techn's Cert 
and Radio Amateurs') RTEB, 
etc. Many non-exam courses 
including Colour TV Servic-
ing, Numerical Control and 
Computers. Also self-build kit 
courses—valve and transistor. 
Write for FREE prospectus and find out 
how ICS can help you in your career. 

ICS, DEPT. 732P1 INTERTUT HOUSE, 
STEWARTS RD., LONDON, SWIll 41.11 

CIE, AMSE, City & Guilds, etc. 
Thousands of exam successes. Postal 
courses In all branches of Engineer-
ing. Prospectus FREE. State subject of 
interest: BLET ( Dept ZL BPW 38), 
Aldermaston Court. Reading RG7 4PF. 
Accredited by CACC. 

(X0 TO SEA as a Radio Officer. Write: 
Principal, Nautical College. Broad-
water, Fleetwood FY7 RJZ. 

RADIO, TV, RTEB Cells., City and 
Guilds, Computers, Radio Amateurs 
Cert., Practical Electronics ( with kit). 
Thousands of successes. Details of 
home study courses and illustrated 
book—FREE. BLET ( Dept ZL BPW 27). 
Aldermaston Court, Reading RG7 4PF. 
Accredited by CACC. 

TELEVISION TRAINING 
(MONOCHROME AND COLOUR) 

This private College provides theoretical and practical training in Radio and TV Servicing. Courses of 16 
months' duration, with daily attendance, are available for beginners and shorter courses for men with 
previous training in Electronics and Radio. Next course commencing Sept. 10th. Training courses In Marine 
Radiocommunication and Radar are also available. Write for prospectus to: London Electronics College, 
Dept. A/6, 20 Penywern Road, Earls Court, London SW5 9SU. Tel. 01-373 8721. 
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For Sale 

MORSE MADE EASY!! 
PACT NOT FICTION. If you start RIGHT you will be 
reading amateur and commercial Morse within a month 
(normal progress to be expected). 

Using scientifically prepared 3-speed record, you 
automatically learn to recognise the code RHYTHM 
without translating. You can't help it, it's as easy u 
learning a tune. 18 W.P.M. in 4 weeks guaranteed. 

Beginner's Section only £3.80, Complete Course 14• 60 
(Ovenseas 21 00 extra) details only, 4p stamp. 01-6802896 

11811SC (Box 19). 45 GREEN LANE, PURLEY. SURREY 

SEEN MY CAT? 5,000 items. Mechani-
cal & Electrical Gear, and materials. 
S.A.E. K. R. WHISTON, Dept. PW, 
NEW MILLS, Stockport. 

BACK ISSUES Practical Wireless for 
sale, May 1966-Oct 1972. Complete £12. 
o.n.o. 01-.233 1986 ( London). 

A LARGE quantity of New and 
Obsolete Valves for sale, all unused. 
As lot or individually. The Old Bakery, 
Tealby, Lincolnshire. Telephone Tealby 
215. 

Receivers and Components 

TELERADIO SPECIAL 
PRODUCTS 

DIGITAL CLOCK £39.50 
plus tax 

in kit form £29.50 plus tax 
12 and 24 hour systems 

available 

SAN KEN 25W Integrated 
Circuit Power Amplifiers 

£7.95 
plus tax 

50 WATT MODEL £14.50 
plus tax 

Send S.A.E. for Lists 

325-7 L. Fore St., London 
N.9 OPE 01 807 3719 

Closed Thursdays 

TV LINE OUTPUT TRANSFORMERS 
Tidman Mail Order Ltd., 236 Sandy. 
combe Rd., Richmond, Surrey. TW9 
2EQ. 01-948 3702. 

VISIT AUTO TRACTION. Thousands 
of bargains in surplus radio equip-
ment. Meters, motors, relays. TB/TX, 
telephone equipment, aircraft equip-
ment. SAE enquiries. 27A, Arragon 
Road, Twickenham, Middx. 892 9489. 

TREASURE TRACER 
MK III Metal Locator 

',wrap tun.° 

Ewer., we...tartly sod 

wee. only flu.. 

Symolte end earphone operatton 

Nowt* Poem lo only loe. 
• •••,cn cod ••••.bn 

Wm.,/ WPronttl Pew, 

rnmoophry peolettanN 05,50 

Yon way need toklerow aon. toterrilnyet 
15“ery •nd amp., 

Completely new deep, 

Seno I a r ,Ptrt 

. •°-£12-50 Potl Pot Wo 

MININITS ELECTRONICS. SW LANGLEY DRIVE. W 

LONDON Ell WA Inlet order only) 

grampus sluggards 
ALL BRAND NEW, no rejects. 
Money back warranty. 59 
DIGITAL INDICATOR. 0.9DP 
socket and niter 21 45. LED 
TYPE 1" 0-SD? OIL 12-25 ea. 
LIGHT EM'FTDDJI DIODES. All 
with data and panel clip. 
TIL 209 I" die 26p. Red I" die 
type 88p. Green 729. INFRA 
RED beam LEO *1-10. TOS 
GAS detector £1 69. ULTRA. 
SONIC TRANSDUCERS £2. 
DALO PCB resist marking pea SOIL Cope, board 
12" x 6" EIRBP 409 Fee etch PAK 199. 
INTEGRATED CIRCUITS: with data if required. 
IC LITE SWITCH: Photo amp/trigger 40ma / 11-20 
relay or TTL 879. Dil relay II 10. 

IC digital clock 
5108/LSI type 28 pin 4 or 6 digit 12/24 hr. Chip 
with socket 218, PCB 21-139, KIT 221-49, 741 DS 
8 pin 289, 709 149. Dil 290, 748 299, 710 3311• 333 
TIMER mono/astable osc. clock 989. REGULA-
TORS: l¡A. 5 to 20V 21-49. 723 679. 
RECEIVER ZN414 11-19. Mini Ru kit 11-99. 1310 
stereo decoder for tuners 22-69. Kit 28-45. 
74E TTL: Oates 7400 etc. 149 ea. 7413 279. 7441 
73p. 7447 11-09. 7490 59p. 7492 679. 74121 45p. 
OIL SOCKETS: lo or hi profile 8/14/16 pin 18p. 

SEMICONDUCTORS 
2N3055 409. BC107 8p. BC108 Sp. BC109 Op. 
BC147/8/9 109. BC167/8/9 18p. BCI77/8/9 139. 
BC182/3/4 10p. 13C212/1/4 11p. BCY70/72 18p. 
BD131/2 Up, BEY50/51/52 18p. T1843 1.1.1T 21D• 
2N706 115. 2562369 129. 2562926 OY Op. 2N2646 49p. 
2N3053 17p. 2N3614 659.2N3702/3/4/5/6/7/8/9/10/11 
All Sp ea. 
PETS: 2N3819 279. 2N3823 29p. SCR 400V IA 289. 
46 55p. TRANSFORMER: {A 6 ts 12V 21. 
CAPACITORS: Disc 22pf to 0.1pf 4D. 25V electro-
lytic 10, 50, 100 pf 5p. 1000 lat 15p. 
PRESETS 5p ea. RESISTORS W. 5% HD. sa. 
CARBON POTS 129 ea. Dual 409. Switch ± 12p. 

Pair OPEC QUIZ? 
le .1 411WP11112voLTZ 
13" 8 watt fully built with diffuser. 

All TRIO equipment available i.e. 911•5905 Ro 
£9-50. JR310 Ro. £75. Also CODAR gear PR40 
1.13-90. Multiband Mt kit 118-20. CR70A Rs 127-50. 
V.A.T. You most add 10% (1/10) to all prices. 

TREE CAT. S.A.E. Data abb. 8p es. PAP- 8PCWO• 
P.O. HOE 29. BRACKNELL. EIHRlie 

TAPE 
HEADS 

Send 
stomp for lists. 

R.D.I. Ltd. 
Chilton Works, 
Garden Rd., 

For valve and  RichmoncSurrey, 

transistorized re- TW9 4NS 
corders from £2 ea. 

PRECISION 
POLYCARBONATE CAPACITORS 
Close tolerance. High stability. All 63V d.c. 

0-471tE; ± 5% SOD: 2% 40P; ± 1% 50p 
1.0µF: *5% 409; *2% 60p; ± 1% 609 
2 2PE. ±5% 50P; 2% 60p; ± 1% 759 
4.7µF: 70p; *2% 90p; ± 1% 81.15 
6-8µF: ± 15% 95p; 2% 11.b0 
10µF: 11.10; ±2% 111.40; * 1%81-80 
15µF: *5%1160; *2% 4210; * 1%1210 
TANTALUM BEAD CAPACITORS-
Values available 0.1, 0.22, 0.47, 1.0, 2.2, 4.7, 
6.8µF at 35V, 10/e 25V. ! See 20V, 2214F 
I5V, 33I4F 10V, 47µF 6V, 100pF 3V-all 
at 9p each; 6 for 50p; 14 for LI. Special pack 
6 off each value (78 capacitors) L5. 

NEWI-TRANSISTORS. BCI07, BCI08, 
BCI09, All at 9p each; 6 for 30p; 14 for 21. All 
brand new and marked. Full spec. devices. May 
be mixed to qualify for quantity prices. AFI78-
42p each; 3 for LI. 
POPULAR DIODES IN914-79 each, 9 for 
50p; 18 for 21. 1N916-99 each, 6 for 30p, 14 
for CI. 1544-5p each, I I for 30p. 24 for 21. 
All brand new and marked. 
NEW LOW PRICE-400 mW Z  
Values available 4.7, 5.6, 6.8, 7.5. 8.2. 9.1,10, 11, 
12, 13.5, I5V. Toi. ± 5% at 5 mA. All new and 
marked. Price 10p each, 6 for 50p, 14 for 21.00 
Special offer 6 off each voltage (66 zeners) 64.50 
RESISTORS. Carbon film ¡W 5%. Range from 
2.2 0 to 2.2M 0 in E 1 2 series, i.e. 10, 12, 15, 18, 
22, 27, 33, 39, 47, 56, 68, 82 and their decades. 
High stability, low noise. All at I p each; Sp 
for 10 of any one value; 70p for 100 of any one 
value. Special development pack- 10 off each 
value 220 to 2.2M 0 (730 resistors) 25. 

440V A.C. CAPACITORS. 0. 1pF, size 1 lin x 
fin, 25p; 0 . 7.5pF, size 1 tin ii lin, 309; 0-47 
and 0.5pF, size II in x fin, 35p; 1 . 0pF, size 2in 
x I in, 45p; 2'01,F. size 2in x lin, 75p each. 
SILICON PLASTIC RECTIFIERS 1-3 Amp 
Brand new wire-ended 0027. 100P1V at Op each 
or 4 for 30p; 400PIV at 9p each or 4 for 34p; 
800P1V at 14p each or 4 for 30p. 

Sp post and packing on all orders below £5. 
Pl.... add 10% VAT to all ord•re. 

MARCO TRADING (formerly V. Attwood) 
Dopt.W.3. The Malting., Station Road, 

Wean, Salop 

CASED AMPLIFIERS 
2XECC83. EL84. EZ80 valves on a 12x5x3-
inch chassis with tone and volume con-
trols contained in a wooden cabinet 
14x13x9inch with a 7x4inch 3i) speaker 
and non-standard, single motor, solenoid 
operated tape deck requiring special 
cassettes. 2 watts output. Standard 
mains operation, complete and tested in 
good used condition. Supplied with circuit 
diagram. £ 3( £ 1). Limited qty cassettes 
available at £ 1125p). Spare tape heads 
400. 

1000 NEW COMPONENTS £3 
This parcel contains at least 1000 
resistors and capacitors, all new and 
unused. 1%. 2%. 5,J,, hi-stabs , metal 
oxide , carbon film, L 1, 1W resistors 
also a few wirewound. Electrolytic, payer, 
polystyrene, mica .5c ceramic capacitors 
including some close tolerance types. 
Good value at £ 3130p). 

COMPUTER PANELS 
Lots of transistors, inc. power tmes 
diodes. R's, C's. pot cores. trimpots etc. 
Some boards broken, but good value at 
31b E 1(25p) lib £ 2(40p) Giant economy 
size 561b £ 12(c.p.). 
Ferric Chloride, lib 40ot15p) 10Ib £ 3.50 
(50p): BC107-9 9p, 12 for £ 1; 1N914 40; 
1N4003 7o; 1564006 11p; 709C 28p: 741C 
30P: Crofon 1610 light guide, 64 filament. 
£1.10 per metre; 5+ 90P; 10+ 800. Post 
in brackets; small parts 3p, SAE list. 
"ALL PRICES EXCLUDE VAT". 

GREENWELD (PW1) 
24 Goodhart Way, W. Wickham, Kent. 
Shop at 21 Deptford Broadway SEO. Tel 
01-692 2009. 

BRAND NEW COMPONENTS by 
return, Electrolytics 16V, 25V, 50V-
0 - 47, 1, 2 - 2, 4.7, 10 mfd.-4p. 22, 47-
,112 p (50V-5p). 100-512p (50V-7p). 
Subminiature bead-type tantalums 0-1/ 
35V, 0.22/35V, 0.47/35V, 1/35V, 2.2/ 
35V, 4-7/35V, 10/16V-8p, Mylar Film 
100V--001, • 002, • 005, • 01, • 02-2p. 
.04, • 05-3p, •068, • 1-312 p. Poly-
styrene 63V E12 series 10 pf- 10,000 pf 
-2p. Miniature Highstab resistors El2 
series 5%-13W Carbon Film 1G-10MD 
(10% over 1 Meg.). Metal Film 18W 
10(12.2Mil and 1W 2711-10Mi1 all 34 ea. 
Postage 8p. The C.R. Supply Co., 127 
Chesterfield Rd., Sheffield S8. 
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U.K. Add 10% VAT to Order Total 
MICROCIRCUITS: 709 28p: 710 36p; 723 57p. 
74 1 329; 748 379; PA230 70p; SL402A £ 1.00; 
PET Op.Amp. £ 1.62. TRANSISTORS: 2N696 
14p; 214697 14p; 2N706A 11p; 2N1613 169; 
2N1711 16p: 2N2218 19p; 2N2219 19p; 2N2219A 
19p: 2N2904 17p; 2N2926 RED 6p: ORANGE 
79; YELLOW 89. GREEN 9p; 2N3053 15P: 
2N3054 40p; 2N3055 35p: 2N3702 10p: 2N3703 
10p: 2/43704 10p; 2N3705 913; 2N3706 99; 
2N3709 8p: 2N3710 Op; 2N3711 9p; 2N4058 129; 
2544059 9p; 2N4061 lip; 2N4062 11p; AC107 289. 
AC126 129; AC127 12p; AC176 15p; ACY17 
23p: ACY21 17p: AF114 149; AF115 149; 
AF116 14cr AF117 149: AF124 22p: BC107 8p: 
BC107B Op. BC108A 8p; BC108B 89: BC108C 
8p; BC10913 8p'. BC109C 89. BC125 14P: 
B0147A 9p: BC167A 10p; BC168B 9p; BC169B 
10p; BC177 13p; BC178 129: BC179 169; 
BCY70 15p. BCY7I 229. BD142 35p; BF115 
2013: BF194 13P; BFX29 249; BFX84 201); 
BFX86 15p. BFX87 1 5:2 BFX88m 1M7,1,3FY050 

111.15A2Ó3 12p51; tev4;4 1132FP: 0C14559.129; 0071 12e: 
0072 12p; 0081 18c); 0083 24p: ME SERIES 
AVAILABLE. RECTIFIERS: 1 AMP: 50V MP; 
100V 4p• 200V 41p: 400V 5p; 800V 69: 1000V 
7p. ZENERS BZY88 SERIES 2.7V to 33V Lip 
each. DIODES 1N916 4p: OA90 6p: 0A200 7P: 
0A202 8p. SCR IR122D (400V 5A) £ 1.14: 
LED PANEL LAMP WITH BUSH AND DATA 
409. CARBON FILM 1W 5r7,- RESISTORS E12 
values 22 to 2-2M ip EACH or 79 per 10 of 
ONE VALUE. DALO ETCH RESIST FILLED 
FIBRE TIP PEN 68p. MINIATURE METAL 
GLAZE RESISTORS I/16W V'' 41p each. IK 
THERMISTOR 9p. 2N3819 269. TESTED 
TRANSISTOR CIRCUITS BOOKLET 40p. 
ITT POCKET MULTIMETER 27 ranges £ 17. 

(Above prices on Mar. 19. Check our list) 

JEF ELECTRONICS (P.W.6) 
York House. 12 York Drive. Grappenhall. 
Warrington WA4 2EJ. Mail Order Only. 
C.W.O. P&P at Cost. 10p min. per order. 

List free 

World-wide acclaim, the incomparable 

GLOBE-KING 
V.H.F. & S.W . KITS 

Precision standard, inexpensive, low-cost 
valve and transistor Kits for Short-Wave 
10-350 m. V.H.F. 80-180 Mico. Ideal for 
beginners with unique "Easy-Build" dia-
grams and simplified instructions. Send 
to-day for free literature price list and 
order form, kindly enclose stamped 
addressed envelope (Overseas: Int. Reply 
Coupon). Direct to the sole manufacturers: 

JOHNSONS (RADIO) 
SHAW ST., WORCESTER . 

WR1 3QQ 

Please note new address, city centre. 
Pioneers in DX radio-Established for 
over 30 years. 

(A JOHN BANNER COMPANY) 

5-N-CHANNEL FETs 38111E-£1 
Full specification devices complete with data and 
circuit details for building voltmeter, timer, ohm-
meter, etc. 
Send 10p for full list of field effect transistors and 
other top quality transistors available at bargain 
prices. 

REDHAWK SALES LIMITED 
45 Station Road, O•rrards Cross, Bucks. 

Mall Order only 

NEW MODEL V.H.F. KIT MK2 
Our latest kit. Improved design and performance 
plus extra amplifier stage, receives aircraft, 
amateurs, mobile, radio 2, 3, 4, etc., this novel 
little set will give you endless hours of pleasure 
and can be built in one evening. Powered by 9 volt 
battery, complete with easy to follow instruction 
and built in lack socket for use with earphones or 
amplifier. 

Only £.3-50 + 1:e.&p 10p U.K. only. 

Illustrated catalogue of selected kits and com-
ponents. 15p P&P free. 

ALL PRICES PLUS 10% VAT 
Galleon Trading Co, 
12, Burrs Way, 
CorrIngham, 
Stanford-Le-Hope, 
Essex. 13517 ODE 

TV'S COLOUR TV'S 
Reserviced, perfect working order, repolished 

19in. DECCA  
111in. GEC 2028   £115 
19in. THORN 2000   £120 
251n DECCA  £125 
25in. REM PHILIPS  £130 
251n. THORN 20111  £150 

One month comprehensive written guarantee. 
These are cash and collect prices Delivery 

quotations by phone 

MONO UHF 
Fabulous TVs. No rubbish, from good source 
Repolished cabinets. Many working. Recent Wane 
sistorised models. incl.: 

BUSH TV 141U, TV 1114. TV 178 
PHILIPS style 70 and 210 
PVC & ECKO 848 chassis 
THORN 954), 1440, GEC Concord• from 

£112 each 
Valve UHF models inc.: 
BUSH push-button, THORNE 850. 
SOBELL, 1000, etc. from LS 

U.H.F. TUNERS 
For FERGUSON 850, 900 chassis but adaptable 
for most D/STD chassis £2•50 each, two postage 
included. Send s.a.e. for lists of tubes, Ns, valves. 
etc. For England: 

TRADE DISPOSALS, 1443 Leeds Road, 
Bradford. Tel. Bradford 445470 

For Scotland: 

TRADE DISPOSALS, Unit 5, Peacock Cross 
INDUSTRIAL ESTATE, 32 Burnbank Road. 
Hamilton. Tel. Hamilton 2151112 

TRANSISTORS: mint, branded top 
grade AD161/162 c.pr: 60p; BC107B, 12p 
BC169C, 10p; 2N2926G, 12p; 2N3702, 10p 
2N3704, 10p; DIODES: 0A90, 6p 
1N4002, 5p. Mail order only, U.K 
postage 5p. AMATRONIX LTD., 396 
Selsdon Road, South Croydon. Surrey 
CR2 ODE. 

COMPONENTS GALORE. Pack of 500 
mixed components manufacturers sun 
plus plus once used. Pack includes 
resistors, capacitors, transistors. 
diodes, I.C., gang, pots. etc. Tremen-
dous value. Send £1 + 10p P & P 
C.W.O. to Caledonian Components, 
Fosterton Firs, Strathore Road, 
Thornton, Fife. 

DISC Ceramics 100 55p. Resistors 100 
40p. Lists and samples 20p. Plus 
postage. Derwent Radio, Scarborough. 

ELEVEN BAND RADIO. SWI-4 (4-30 
MHz). Marine. LW, MW, FM. PB 
(76-86). Aircraft ( 108-136). PB ( 148-174). 
Battery/Mains. BFO. AGC. Squelch 
Control. Output: 1-3W. 15M x 10in x 
5,2 in, £66. Eight Band Model, with 
BFO, £42. Four Band, MW. FM. Air-
craft. PB. £15. SAE. Full Lists. Lang-
tons Radio, High Street, ROCESTER, 
Staffordshire. Tel. 388. 

TAPE-HEAD reconditioning service. 
Guaranteed satisfaction. Send worn 
head with £2 to: Sara Electronics, 
Fawkham Avenue, Longfield. Kent. 

TUNBRIDGE WELLS, Components 
from Teleservice, 108 Camden Road, 
Tunbridge Wells, Kent. Telephone 
31803. 

100 WATT AMPLIFIER 
Fully protected. transformeriess, 9 transistor 
circuit. Input 500 mV. Output into 8 ohms. 0.1% 
distortion. 

Printed circuit board and full instructions. £1.459 
+ 10p P. & P. S.a.e. for list of component bargains 

EDMUNDS COMPONENTS, 134 NORTH END 
ROAD, LONDON. W14. (Mall order only) 

PRACTICAL 

WIRELESS 

STEREO Hi-Fi AMP 
By W. Cameron. Jan.-Feb. '73 

(was built entirely from parts supplied by us) 

Unit Kits of parts (Stereo) 
Preamp kit (Inc. all controls)   LS 34 
Driver amp klt   £2 S3 
Power amp kit 

(Inc. special driver transformers)   ET 24 
Power supply kit   £1505 
COMPLETE PARTS KIT ( ail of above)£21 Sli 

Also available as extras: 
Chassis and heatsink, bent but undrilled £1-S4 
Front panel trim, black and grey  33p 
Set of sockets for phono inputs and 
L/speakers   11,4p 

Set of knobs (5) black and chrome  SSp 

PRICES INCLUDE V.A.T. 

Post. Individual kits, or odd items 20o 
Complete kit MP 

C.D. ELECTRONICS 
1 NEVILLE ROAD, ST. LUKE'S CROSS. 

SUNDERLAND SRI SCIT 

TRANSISTOR AMPLIFIER 80p. Vol! 
Tone Control Panel 75p. 465 K/CS IF 
Panel 75p. Wavechange-OSC Panel 75p. 
LW-MW Rod Aerial 25p. Colour Tele-
vision. Croma Panels £3.50. IF Panels 
£3.00. EHT Tripler Panel £ 1.08. Con-
trol Panel ON/OFF + Vol/Brightness 
Controls £ 1-00. Archer, 9 Pine Grove, 
Maidstone, Kent. 

TRANSISTOR BARGAINS. Similar to 
BC107/8/9, BC168/9, 10 for 30p, 25 for 
65p, 50 for £ 1.05. Individually tested, 
unmarked. Post/Package 5p. Mail 
Order only. 87 Bagley Close, Kenning-
ton, Oxford. 

FIVE INCH LOUDSPEAKERS ex 
equipment. Two for 50p, P & P 20p. 
SAE list. LTE, 46 Minehead Road, 
South Harrow, Middx. 

Miscellaneous 

Darned 
Electronic 
Wizardry 

by Dewtron  
Famous kits, e.g. was-wax complete 
kit £2.95: Fuzz kit £4.75, auto 
rhythm modules P & P 209 min. 
Ring Modulator modules £ 8 and 
whole range of synthesiser modules, 
musical novelties. etc. Catalogue 15p 
from DE.'.'.. Ltd., 254 Rintwood 
'toad. Ferndown, Dorset. 

HARDWARE-Screws, nuts, washers 
and other useful items in small quan-
tities. Sheet aluminium to individual 
requirements, punched/drilled. Send 
6p for list. Ramar Constructor Services, 
29 Shelbourne Rd. Stratford-on-Avon, 
Warwks. 
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"AT LAST YOU CAN TRANSMIT AND 
FORGET ABOUT LICENCE EXAMINATIONS" 
because this Ministry approved transmitter;receiver 
kit does not use R.F. Your transmissions will be 
virtually SECRET since they won't be heard by 
conventional means. Actually it's TWO KITS IN 
ONE because you get the printed-circuit boards 
and components for both the transmitter AND 
receiver. You're going to find this project REALLY 
FUN-TO-BUILD with the EASY-TO-FOLLOW 
instructions. An extremely flexible design with 
quite an AMAZING RANGE—has obvious appli-
cations for SCHOOL PROJECTS, LANGUAGE 
LABORATORIES, SCOUT CAMPS. etc. 
GET YOURS! SEND £5110 (ms. VAT) NOW 

•IS.A.E. for details)' • MAIL ORDER ONLY• 

TO: 'BOFFIN PROJECTS' 

DEPT. KW2010 
4 CUNLIFFE ROAD 
STONELEIGH, EWELL, SURREY 

SAVE TIME 
AND MONEY 

LIST r6.89 OUR 

PRICE & I PRICE 
INCLUDING V.A.T. 

£5.32 

As aupplied by us to SCHOOLS. TECHNICAL 
COLLEGES, SHOPS, 011ICES AID INDUSTRY. 
Silver grey stove enamelled steel cabinet with 
46 transparent styrene drawers fitted with 
moulded handles and label elote. Divider, can be 
supplied at an extra charge to enable each drawer 
to be sub-divided into six compartment.. Trans-
parent drawers allow swift selection of cone. 
ponento at • glance and eliminate. duplication 
of stock. A really first class time eaving unit. 
Bile of cabinet, sir y hr y or, (tine of 
drawer. fir x Ir y ir. Other sizes available. 
Caller. welcome Mon.-Bat. 9 a.ml p.m. 2 p.m.-
ft NEW as illustrated OUR PRICE ONLY 
£5.32 plus 95p carriage on orders le« than £10. 
Money back guarantee. IUD FOR TREE 
LISTS. • 

TRADE AIDS 
(DEPT. PW I I), III CHILTERN DRIVE, 
BERRYLANDS, SURBITON, SURREY 

01-399 4383 
100 ydr. Berrytands Ratbray Station. 

TEAK PLINTH 
AND COVER 
FOR GARRARD SP25. 
2025 ETC 

SMART MATCHING 

LOUDSPEAKERS 
Padded front. Chrome trim 
82, 5W. R.M.S. 

GARRARD 2025 
9TA HC 

Free Delivery Greater London. 
Rest U.K. 40p. 

QUORTEX ELECTRIC 
SERVICES 

140 WESTBURY AVE., SOUTHALL, 
MIDDX. UBI 2XB. 01-575 0833 

Mail Order or Phone. No C.O.D. 

only 

£2.70 

£9.90 
Parr 

£8•50 

BEDFORD ELECTRONICS 
2 Grove Place, Bedford 

Bedford 51961 
YOUR LOCAL 

COMPONENTS SUPPLIER 
Free catalogue on request 

AERIAL BOOSTERS—£3.25 
We make three types of Aerial Boosters: B45-

UHF 825, 812-VHF 405, B11-VHF RADIO 

VALVE BARGAINS 
ANY 5-50p, 10-75p, 50—£.3 30 

ECC82, ECL80, EB91, EBF89, EF80, EF85, EF18.3, 
EF184, EY86, PCC84, PCC89, PCCI89, PC97, 
PCF80. PCF86, PCF805, PCF808. PCL82, PCL83. 
PCL84, PCL8.5. PFL200. PL36, PL81, PL504, PY33, 
PY82, PY800, PY801, 30115. 

19" UHF/VHF (BBC2) £8.00 
Thorn-850 or Pye, with set of spare valves 
Carriage £2-00 ( Untested). 

100 MIXED RESISTORS-85p 
é to 2 watt-10 ohms to above 1m-ohms (our 
choice) 100 mixed Capacitors UP to SCOMFD— 
E1 10 (our choice). 

BARGAINS PARTS 
Translator UHF Tuners—E200, 500K-ohms V/C 
with Switch-20p. 50 mixed Tuner Valves—U-25. 
Brand New Transistors BF115, BF173, BC171, 
BC15.3. BC135, BC113, BC117, BC115. BA102, 
BA129. All 10p each. 

All prices Include V.A.T. p. di p. 10p per order 
Money back guarantee. S A.E. for leaflets. 

ELECTRONIC MAILORDER 
(BURY) LTD. 

82 Bridge St., Ramsbottom, Bury, 
Lancs. Tel. Rams 3036 

GLASS FIBRE P.C. BOARD. Large 
supplies available ',,in single sided 
one ounce copper 2p per 3 sq. inches 
(under 1 foot). 75p per sq. ft. (over 
1 foot). ',,in double sided one ounce 
copper 1p per 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, Dios, Nor-
folk. 

ENGRAVING. Give your Fascia Panels 
that professional loo k. Have the letters 
machine engraved. 3p per letter, 
minimum order 50p. Plus P & P. 
Colourstones, 9 Broadway Close, 
Harwell, Berkshire. 

CONSTRUCTION AIDS—Screws, nuts, 
spacers etc., in small quantities. Alu-
minium panels punched to spec. or 
plain sheet supplied. Fascia panels 
etched aluminium to individual re-
quirements. Printed circuit boards— 
masters, negatives and boards, one-ofl 
or small numbers. Send 6p for list. 
Ramar Constructor Services, 29 Shel-
bourne Rd, Stratford on Avon, 
Warwks. 

BUILD IT in a DEWBOX quality 
cabinet. 2hi x 2I 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. 1973 catalogue 5p. 
Grimsby Electronics, 64 Tennyson Road, 
Cleethcirpes, Lincs. ( Mail Order Only). 

ALUMINIUM SHEET to individual 
sizes or in standard packs, 3p stamp 
for details. Ramar Constructor Ser-
vices, 29 Shelbourne Road, Stratford 
on Avon, Warwicks. 

If you have difficulty in obtaining 

PRACTICAL 
WIRELESS 
Please place a regular order with your 
newsagent or send 1 year's subscription 
([2.65) to:— 

Subscription Department, 

Practical Wireless, 

Tower House, 

Southampton Street. 

London, WC2E 9QX 

Reg. No. 53626 

STEREO IC DECODER 
HIGH PERFORMANCE PHASE LOCKED LOOP (as In ' W.W' July '72) 
MOTOROLA MC1310P 

EX STOCK DELIVERY  
Specn. Separation: 40cIB 50Hz-15kHz, Distortion: 0.3%. I/P level: 560mY rms. 
0/P level: 485mV rms per channel. Input Impedance: 50k. Power requirements. 
8-12V (g, 16mA. Will drive up to 75mA stereo 'on' lamp or LED 
KIT COMPRISES FIBREGLASS PCB 
(Printed and tinned), Resistors, I.C., Capacitors, Preset Potm. S instructions 
Only £3•511 post free. + VAT. 
LIGHT EMITTING DIODE (Red) 
Suitable as stereo 'on' indicator, for above, with panel mounting clip and 
instructions. Only 35p + p.p. + VAT 
MC1310P only £2-77 + p.p. lip +VAT 

SPECIAL OFFER 
IN4002 100V lA RECT. DIODES. Full Specification Devices. 

ONLY Op each + VAT 
709' OIL 14 PIN OP AMPS. Full Specification Devices ONLY 34p each + VAT 

Fi-Comp Electronics 
BURTON ROAD, EGGINTON, DERBY DE6 6GY 

ELEKON SPECIALS 
ELECTROLYTIC CAPACITORS µFiV 1230/93. 2000/35, 2200/25. 4700/16, 8000/30, 
10.000/15. 10,000125. 16 + 16/500, 1000 t 1000/40. .511 at 35p each, post free. 
Is + 16/350, 32 16/350. 40 + 40/250. 50 50/300. 60 80/450, 100 4. 100/385. 
All at 23p emit, tort free. 
2000/.50. 2500/50. 5000/50. 10,000/50. 12.500/50. 50p rach. poN1 free. 

VISCONOL EHT CAPACITORS. 001µF 2065 50p, OlpE 5K V 40P, 0114F 10K V 
50p, • 02p1' 51i V 400. 

MONTS METALLISED FILM REVERSIBLE ELECTROLYTIC CAPACITORS. 
riur 63N Type MI. 30 wire-ended. 251> i°1-1,' 63 V- ctm" 

T.C.C. REVERSIBLE ELECTROLYTICS. 75$41, 275% 4" Ir. tap. 

30pF FEED-THRII CAPACITORS. 10 for 30p. 

10.„ V t.T. TO Tor.u. wturit 

ELEKON ENTERPRISES 
224a St Paul's Road, Highbury Corner, London N.1 
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VALVES SAME DAY SERVICE 
NEW! TESTED! GUARANTEED! 

SETS 1125, 185, 17'4. 354, 3V4, DAF91, DE91, DK91, DL92, DL94. 
Set of 4 for 11.12. DAE96, DE96, D1296, 131,96, 4 fo 1145. 

1115 .28 30C17 •76 EAE42 430 £3180 .36 PCE808 .65 U801 .75 
185 .22 30C18 457 £ 1191 .12 E.1181 .38 PCL83 -30 UABC80 .81 
1T4 .16 30E5 .84 EfiC33 .45 £M84 .32 PCL83 .56 tJAP42 .80 
384 .28 30ELI .88 EBC4I .49 £1187 .60 PCL84 .13 UBCAI .45 
3114 .47 30ELI2 .89 EBC81 .30 EY51 .30 PCL85 •87 UBF80 414 
6E40 .31 30EL14 495 EBC90 .22 EY86 .29 PC186 .37 UBF89 .33 
6V4G .35 30L1 .29 EBE80 .32 EY87 .29 PCL88 .80 UCC84 
bY3GT .30 301,15 .70 EBE83 .39 EZ40 .se PCL800 49 UCC85 .31 
57.40 •36 301,17 .70 881'89 .29 EZ41 .39 PCL805 .87 UCF80 .30 
8130L2 .50 30P4 .54 ECC81 .17 EZ80 .21 PENA4 .77 UCH42 .53 
6A3I6 .18 30P12 .89 ECC82 .20 EZ81 PEN36C .70 UCH81 .30 
6AQ5 .22 30P19 .54 EC(733 .36 EZ90 .28 PFL200 .46 UCL82 .91 
6AT6 .90 301'L1 .56 ECC85 GZ30 .34 PI,36 11CL83 
6AU6 .20 30PL13 .89 EM804 450 G232 .40 PL81 .43 UE4I .59 
6BA6 .20 30PLI4 .80 ECE80 .30 KT4I .77 PL81A •47 UF89 .80 
611E6 .21 35L6GT .43 ECE82 .26 KT61 .65 PI.82 411 UL41 .83 
6BJ6 .41 35W4 .25 ECI135 .65 KT66 .78 PI.83 .113 UL84 .80 
6BW7 450 35Z4GT .25 ECI142 .59 LN319 .56 PI.84 .110 UM84 .33 
6F14 .35 60CD110 438 ECRU .29 LN329 .80 P1.2100 48 UY41 89 
6F23 438 807 .56 ECI183 413 1.10339 435 P1.504 UY85 .23 
6F20 450 AC/VP2 .77 £1;1184 .35 1078 11.06 PM84 .30 VP4B •77 
625GT .20 11349 .70 ECL80 .30 P6I .40 PX25 .95 W77 .43 
6.170 .24 11729 .64 ECL82 .29 PARC80 .31 PY32 .62 277 .81 
6K7 .12 CCI135 .67 ECL86 .35 PC86 .44 PY33 .62 Trauslitora 
61(80 .38 CY3I .23 EF39 .45 PC88 •44 PY8I .25 AC107 .17 
6070 415 DAE91 .22 EF41 .57 PC96 .42 PY89 .26 AC127 .18 
68L7GT .32 DAE96 .36 EF80 .23 PC97 .35 PY83 .2(1 ADIS° .97 
(18N7GT .32 DE91 .16 EF85 .28 PC900 .29 PY88 .83 AP115 
6V60 .28 DP98 .88 .80 PCC,84 .29 PY800 .81 AF116 .20 
6V6OT .28 D1177 •20 EF89 PCC815 •23 PY801 .31 AF117 .20 
6K4 1)K32 .33 I.:1,91 .13 PCC88 .88 R19 .30 AE125 .17 
6X5GT •28 DKpi .29 EF92 .27 PCC39 .43 1220 .70 AF127 .17 
10P13 .53 ,K9, EE98 .as PCC189 .43 U25 .73 0026 .28 
12AT7 .17 EF183 .27 PCC805 . 70 U'26 65 0C44 .12 
12AU7 .20 DK96 .45 Er184 .29 PCF80 747 5 .11 
12A X7 .22 D1.92 411 £1190 416 PCF82 413 U49 :7 °el .11 
191106G .75 DL94 .47 £1.33 .65 PCF86 •48 1102 .31 OC72 
20E2 .17 DI.96 .33 £1.31 .48 pcpapo .53 U7181 .24 04775 •13 

25P3 '75 DY86 .24 EL41 '54 PCE801 U1:3 '65 ° C81 '12 
£1.84 .23 25L6OT •19 •12 

95U4OT 457 DY57 '24 EL90 .28 PCF552 •39 U211 2(96321D •11 
30C1 .28 DY559 .13 £1.95 .33 PCF805 .87 1,301 .38 0082D .12 
30C15 53 r % Bee) .32 EL500 .62 PCE806 456 1;329 40 OCI70 .23 

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

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

GLADSTONE RADIO 
66 ELMS ROAD, ALDERSHOT, Hants (Closed Wednesday) 

F.M. TUNER.-AMPLIIIRR for 88-102 MHz. Self-
powered for 200.250v. a.c. double wound mat. 
trans. Valves Flee% EF89, EF80, recta. Chard. 
10. x 6' x 6". Audio module output stage giving 3W 
Into 16.ohma Price 1,14.(p. & p. 630. 

Kit and wiring toute., tor 12V windscreen wiper delay control; metal box 31" x 
31" x with filing strap, relay and all compta £1.85 (Post 20P). 

MAINS TRANSFORMERS. 240-2500. Input Deduct 10% from total bill for more 
than one tranaformer. 

TRADE ENQUIRIES INVITED 
B. Charger 12v. at l¡A. 669 (20p) 
E. 800e. st 50 m.a., & 63v at l¡A, 565 (209) 
H. 00e. at 100m.a., & 220e. at 50m.a. $8p (20p) 
J. 37e. 2A, 24-0-24v. 150m.a. £278 (70p) 
K. 250-0-250v. 150m.a. 20v. ¡ A. 15v. 1A. 6-3e. 5A. £2.20 (70p) 
M. 110v. Input; 200-0-200v. 00m.a. 830. 14A, 809 (20P) 
P. Internee. '2 accondarid 5 to 1 + 1 and 5 to 1 429 (20p) 
Q. 100v. 100ma, 25v. 200ma, 690. 1A, double shrouded 565 (25p) 

Ex-University language tape deck and amplifier 
110 and 230v. a.c. 4- valve amplifier driving phones 
positJon counter. Record playback head, bias oar. 
4-track single .peed. French made. Needs modiacation 
for nee as tape recorder. Size 15" x 11" x 0" high 
Second-hand but good condition. Mike and phone,. 
combined el 50 extra. Circuit diagram. Very good 
value M 3840 (cam Li 20). 

STEREO AMPLIFIER 2 x 3W. Printed circuit. Valve 
EZ30 8 2 ECL82. Liquidated atock of well-known 
manufmturer. Front panel le x 2". Chew!. 3". 

, Controls on-off, balance, ganged vol.., ganged tones; 
200.250v. a.c. Output transformer, for 3-olim apeakera. 

knob.. Price 66 50 ( p. 8 p. 50P) 

100 Ceramic Capacitors 808 (10p) 
100 Silvered Mi. 40p (10p) 
100 ¡W and 4W Resistors 279 ( 101) 
100 High Stab,. Various 60p (12p) 
¡lb Tag Stripe, 2- nay to 10.way (10p) 

INDEX TO ADVERTISERS 
A.H. Supplies ... 
Adcola Products Ltd. 
Amtron U.K. ... 
Antex Ltd....... 
Apex Aerials 
Astro Electronics 

... 170 
109 

... 101 
Coy ii 

... 186 

... 174 

B.H. Components Factors Ltd.... ... 102 
Baines, R. ... ... ... ... 187 
Baker Loudspeakers Ltd. ... '140 
Bedford Electronics ... ... 190 
Bell's Television ... ... . . 
Bentley Acoustic Corporation Ltd. ... 136 
Bernard, Gerald ... 

114, 187, Coy iii 
Bi-Pak Semiconductors ... 115. 116, 117 
Bi-Pre-Pak Ltd.... 
Boffin Projects 
British National Radio & Electronic 

School 100, 135 
Broadway Electronics ... 174 
Bull, J. ( Electrical) Ltd. ... 169 
Bush & Meissner Ltd. ... 106 

C.C.1.L. Ltd... 
C & D Electronics 
Caranna, C. 
Chiltmead Ltd.... 
Chromasonic Electronics 
Codar 
Colomor Electronics Ltd. ... 
Comet High Fidelity Discount Ware-
houses ... ... 104, 

Control Data Institute Ltd. ... 

D.E.W. Ltd. . 
Dabar Electronic Products 
Davian Electronics 
Denco 
Discosound 
Douglas Electronic Industries Ltd. 
Duke & Co. (London) Ltd. ... 

Electrokit 
Electronic Design Associates ... 
Electronic Mail Order (Bury) Ltd. 
Electrospares 

• • • 
..• 
••• • • 

02 
89 
86 
28 
81 
14 
40 

05 
06 

89 
80 
58 
86 
61 
70 
66 

108 
112 
190 
174 

Electrovalue 
Elekon Enterprises 
Elvins Electronic Musical Instruments ... 
Edmunds Components ... 

Felstead Electronics 
Fi-Comp Electronics 

Galleon Trading ... 
Gladstone Radio ... 
Global Audio Discount Warehouse 
Greenweld Electronics ... 

• .• 
• 

••• ••• 
••• 

151 
190 
182 
189 

166 
190 

189 
191 
102 
188 

HAG Short-wave Products ... 170 
Harverson Surplus Co. Ltd. ... 183 
Heath (Gloucester) Ltd. 166 
Henry's Radio Ltd. ... ... 173, Coy iv 
Home Radio (Components) Ltd. ... 162 

158, 
I.L.P. ( Electronics) Ltd. 
lmhofs 
Imperial Trading ... 

Jef Electronics ... 
Johns Radio 
Johnson Radio ... 
Johnson & Johnson Ltd. 

K.V.A. Electronics 
Kilrimont Books ... 
Kennsington Supplies 
Keytronics 

Lasky's Radio Ltd. 
Lewis Radio ... 
Linear Products Ltd.... 
London Computer Operators Training 

London Electronic College 

Maplin Electronic Supplies 
Marco Ltd....... 
Marshall, A. & Son ... 
Merlin Supply Co. 
Milward, G. F. ... 
Minikits Electronics ... 

Multicore Solders Ltd. ... 

87 
27 
32 
86 

89 
82 
89 
52 

06 
86 
87 
82 

14 
28 
oo 

87 
87 

82 
se 
75 
14 
62 

32 

Padgett: Radio Store ... ..• 128 
Partridge Electronics Ltd. 

180 Pembridge College ... 
Phonosonics• ..  112 

Quortex ." 190 

R.D.I...• 
Radio Component Specialists ••• 13 
Radio Book Services ... ••• 86 
Radio Exchange Co. Ltd. 31 
Radio & T.V. Components (Acton) Ltd. 

110, 11 
Radio Rentals ... ... 87 
Radio Society of Great Britain ... 74 
Raymer Electronics Ltd. 40 
Readers Radio ... 91 
Redhawk Sales ... 89 
Resident Agent ... ... 02 
Riversdale Electronics Ltd. .. 52 
RSC ( Hi-Fi Centres) Ltd. 98, 99 
R.S.T. Valve Mail Order Co. 32 

S.C.S. Components 
Saxon Entertainments 
Selray Book Co. Ltd. 
Semicon Index Ltd. 
Sinclair Radionics Ltd. 
Shopertunities Ltd. 
Smith, G. W. & Co. Ltd. 
Surplectronics 
Swanley Electronics 

Teleradio Co. Ltd. 
Thacker, A. H. & Sons Ltd. 
Tidman Mail Order 
Trade Aids...... 
Trade Disposals ... 
Trampus Electronix 
Trannies 
Tuac Ltd.... 

Watford Electronics ... 
West London Direct Supplies 

Wilmslow Audio ... 

York Electronics ... 

Z. & I. Aero Services 

es 

152 
157 
108 
186 

184, 185 
. 103 

176, 7, 8, 9 
100 
136 

es 
58 
se 
90 
89 
88 
65 
39 

.. 112 

.. 106 
140 

136, 170 

182 

192 

191 



Head Office and Warehouse Z & I AERO SERVICES LTD. Retail Shoo 

444 WESTBOURNE GROVE EIS TOTTENHAM COURT ROAD 
Please send all  pondence and Mail-Orders to Head Office 

LONDON W2 SSE LONDON WI When sending cash with order, pleue include 12}np in £ for postage and handling 
Tel: 727 5641/2/3 Tel: 580 8403 

MINIMUM CHARGE I 5np. No C.O.D. orders accepted 
Open all day' Saturday 

Please note that the valves offered below are not necessarily of U.K. origin 

042 0.40 6A870 0.84 6F13 0.60 1001 0.65 EF11.5 0.40 0232 0.60 P F818 1.00 11301 0.66 
0A3 0.48 6411 0.86 6E14 0.70 1002 0.66 Rust Quality Fully Guaranteed EF97 0.66 0233 0.75 PFL2000.65 11403 0.70 
OBI 0.40 6.1116 0.30 6F16 0.66 10F1 0.76 EF98 0.75 0 Z.14 0.60 P1.33 0.40 U404 0.70 
OB3 0.70 6.11'6 0.40 6P18 0.50 10F9 0.06 EFI83 0.30 II A BC800.0 PUS 0.65 U801 0.80 
0C3 0.40 6AW8A 0.04 6E23 0.90 10F18 0.60 EF184 0.38 11/100 0.50 PL81 0.60 UABC80 
OD3 0.40 611A6 0.28 6F24 0.80 101.1 0.60 EF804 1.25 KT66 2.85 PL82 0.46 0.40 
113311T 40 68E6 042 6F26 1.00 1OLD110.70 ze.u2.)a EK90 0.32 KT88 215 P1,82 0.46 UAF41 0.70 
HA 0.25 
1E4 0110 

6111,4) 0.66 
MHO 0.76 

6F26 045 
6E28 0.70 

10P13 0.76 
12A115 0.70 

@RAND EL.14 0.50 
EL.18 0.60 

N78 110 
PA BC800.40 

P1.84 0.40 
PLUS] 0.95 

UAF42 0.60 
U B41 064 

IRS 0.46 813.16 046 60K4 0.60 12AC6 0.60 EL37 1.70 PC86 0.00 PL,304 0.75 l'BC41 0.66 
164 0,80 6BK7.1 0.76 214 0.60 12AE6 0.60 ELM 0.76 PC88 0.80 P1.308 0.90 UBC81 0.46 
161 0.30 6B1(6 043 6.160T 0.40 12AL6 0.55 EL81 0.66 PC9'1 0.60 P1409 1.10 U BF80 0.40 
1T4 0.30 6BN6 0.60 6.16 0.80 12AQ5 0.60 ELECTRONIC VALVES HIM 0.60 PC97 0.50 P11301 1.00 UBF89 0.40 
1114 0.40 013Q6 0.23 en 0.45 12AT6 0.40 ELM 0.25 PC900 0.48 PL802 016 UBL1 0.70 
it/5 0.75 OBRO 0.75 6K4f7 0.60 12AT7 0.40 30C17 1.10 90M; 2.40 DY86 0.65 E,CC48 0.40 EL86 0.41 PCC84 0.40 113184 0.80 UBL21 0.70 
1V2 0.55 6807 1.85 6K6GT 0.76 12AU6 0.46 30C18 0.00 904V 2.50 DY87 0.85 E00811 0.60 EL86 0.40 PCC85 0.40 PM 0.86 UC92 0.46 
1X213 0.56 6BWO 0.00 6K7 0.118 I2AU7 0.35 301,3 1.00 90C1 0.75 DY802 0.37 ECC91 0.30 EL90 042 PCC88 0.56 PYS3 0.68 UCC115 0.45 
21121 0.40 611W7 0.90 6E80 045 12AV6 0.45 30FL1 0.80 90CV 2.40 EMS 1.35 ECC189 0.66 EL360 1.15 PCC89 0.66 PY80 0.40 UCE110 0.70 
304 0.45 61326 0.25 61425 0.75 12A V7 0.70 30FL12 1.10 807 0.60 E88CC 0.70 ECC807 1.00 EL821 0.60 PCC189 0.60 PY81 0.30 UCH21 0.90 
SAO 0,75 613Z4 0.46 61.0UT 0.56 1IA X7 0.88 30FL14 0.90 813 4.00 EISOF 110 ECP80 0.65 EL822 1.60 POC803 0.96 PY82 035 UCH42 0.70 
384 0.40 6C4 0.35 61,7 0.46 12A Y7 0.75 301,1 0.40 866A 0.85 E810F 2-90 ECM 0.34 ELLS() 0.85 PCC806 0.86 PY83 0.38 UCH81 0.40 
3114 0.70 SCOOT 0.63 6L18 0.50 12B4A Odd 301,16 0.96 6642 0.70 EABC800.38 ECF8041.05 EM34 1.00 PCF80 0.30 PY88 0.40 UCL81 0.60 
5R4o y 0.75 6c136 0,40 61.020 0.50 12BA6 0.45 501,17 0.96 6080 1.75 EAP42 0.60 ECH42 0.75 EM71 0.80 PCF82 0.55 PY300 1.00 UCL82 0.35 
131./40 010 6CD60 A 6N7OT 0.58 12BA7 0.50 30P12 1.00 0146 1.80 EBC33 0.60 ECH81 0.30 E1180 0.45 PCF84 0.80 PY800 0.47 UCL83 0.06 
61,40 0.60 1.80 6P28 0.65 1211E6 0.50 301119 0.98 6146B 8.50 EBC41 0.16 ECRU 0.45 EM81 0.60 PCF86 0.60 PY801 0.60 UPS 0.0$ 
6Y3GT 0.45 5C07 E." 6Q7 0.60 128117 0.50 30PL1 0.95 6360 1.25 EBC111 0.31 ECH84 0.46 E5183 0.60 PCF87 1-10 PZ30 cas 1/F11 0.00 
bys 0.75 smut 040 68A7 0.46 12BY7 0.68 30PLIS 1.10 0939 2.25 EBP80 0.40 ECL80 0.50 EM84 0.86 PCF801 0.60 QQY02-6 UE41 0.86 
5540 0.40 0,c1,6 0.00 6907 0.46 12E1 3.00 30PL14 1.25 7199 0.66 ERF83 0.40 ECL8I 0.50 E3185 1.00 PCF802 0.50 2.26 11142 0.66 
6,301.2 0.90 6CU6 080 68E7 0.60 12E6 100 32A3 0.80 7684 1.60 EBF89 0.52 ECL82 0.115 EMIG 0.70 PCF80,30.90 QQ1'03•10 UF43 0.85 
6AB4 0.45 6Cw4 0.70 HMV:n°.45 12K70T0.60 321,1 0.76 I 7893 1.50 EBL31 110 ECL83 0.70 EN9I 0.40 PCF806 0.75 1.23 UPS° 0.35 
6AF4A 0.60 SCY0 0.50 68N70T0.44 12Q70T0.45 96116 0.66 1,2203 2-20 EC63 0.60 ECL84 0.68 EY61 0.40 PCP808 0.90 TT21 8.80 UF115 0.40 
6A01. ate WY? 0.75 69Q7 0.50 128R7 0.60 36C6 0.60 AZI 0.60 EC80 2.66 EC1d6 0.66 £Y80 0.76 PCH2000.70 TT22 4.00 UF89 0.40 
6A07 0.46 603 0.55 68R7 0.60 2001 0.60 33E1 0.76 AZ3I 0.56 ECOS 0.60 ECL86 0.40 £1/81 040 PCIA1 0.60 U1420 0.76 1/1,41 060 
MIS 0.60 61106 0.80 6T8 0.38 201.1 1.10 331,601'0.76 CBL1 0.90 EC88 0.80 EP37A 1.00 EY83 0.66 PC1.82 0.85 U26 0.86 UL84 0.4$ 
6,0,,D) 0.30 613146 0.60 61.74GT 0.70 20PI 0.50 36W4 0.40 CBL31 1.00 EC90 0.85 EP40 0.50 EY86 0.40 PCL83 0.66 1/26 0.86 11M84 0.80 
6AK6 0.40 6DQ 6 B 0.76 61;60 075 20P4 1.10 36Z3 0.76 CY I 0.60 EY87 0.43 P071.84 0.46 US1 0.70 U YIN 0.50 
CARO 0.60 6084 1.26 61181, 0.48 201.4 140  35Z40 0.40 CY31 0.60 EC92 0.46 EF41 0.85 EY88 0.43 PCL86 0.46 US? 6.50 UY11 1.00 

OAL3 0.4$ SEAS 045 6 V60T 0.45 26(16 0.60 36Z6OT 0.70 DAF96 0.60 ECOS 020 EF42 030 EZ40 0.60 PCL88 1.25 1712 0.40 UY41 0.48 
6A L6 042 6E197 0.30 6X4 0.40 251.60T 0.60 60Ati 0.80 DM 0.60 ECC03 1.00 slim 0.30 EZ41 0.76 PCL200 0.75 U76 0.40 U1182 040 
05316 0.37 6EJ7 0.66 6/MT 046 252.40 0.55 50E5 0.70 DE92 270 EOM 0.70 EFIS5 045 EESO 0•118 PCL8001.10 U78 0.40 U283 0.40 
6AQ6 0.48 SEWS SYS 0" 0.66 25Z6010•75 6°C5 0.00 0K 55 0.60 ECC81 0.40 BP84 0.30 EZ81 5E9 PCL801 0.04 UI91 0.75 W729 0.75 
0 04).1 0.70 6F1 0.76 6 Y 60 0.80 301,5 0.60 60CD60 1.20 01.66 0.66 

ECC83 0.38 EF89 0.23 
OT IC 11.00 

PCL805 0.60 
SARI 0.66 6P0 0.75 7Y4 0.75 30AE3 0.40 60E116 0.65 DM70 0.60 0Y501 0.70 1/201 0.60 Y63 0.76 
OARS 0.65 ewe 0.45 9BW6 0.70 »CI 0.30 60L60T0.60 DM160 048 BOOM 0.35 £F91 0.87 0230 0.46 P11300 1,110 U281 0.65 Z769 8.60 

0505 040 6F1I 0.50 10C2 0.60 SOCI6 1.00 8642 0.56 01/31 0.66 ECC64 0.80 EF92 0.86 0231 0.40 PF86 0.70 U282 0.65 Z80317 1.36 

TRANSISTORS B0121 0.86 
22696 0.16 AC128 0.16 BD123 0.80 
31(66? 0.16 ACI32 0-S5 1311124 0.60 
2N6911 0.80 AC163 0.20 80131 0.75 
221706 0.70 AC164 0.16 B11132 0.80 
22706 0.10 
914708 0.16 
2N763 014 

ACI57 
AC169 
ACI 711 

0.17 
0.10 
0.17 

13F116 0.20 
EF167 0.18 
BF173 0.20 M 

210920 0.00 ACI87 0.0 BF179 0.80 • . 
2N930 0.80 
92987 0.110 

AC188 
ACYI7 

0.15 
0.25 

BF180 0.80 
BF181 0.80 

• 2e - s 
rs-la 

121131 0.88 ACYI8 0•20 BF184 020 • • 
221132 0.66 ACY19 0.25 BF186 0.20 -... • 

221184 1.25 ACY20 0.20 BF194 0.14 ......, 

221302 0.17 ACY21 0.10 BF196 0.14 
221303 0.17 
221304 0.80 

ACY22 
AD140 

0.10 
0.60 

BF194 0.11 
BF197 0.12 

, 

'..-1 2101305 0.20 AD149 0.0 arloo au 
2N1306 0.85 AD161 0.85 BFW87 0.88 . 1 
2N1307 0.26 ADIOS 026 BFW88 0.20 I 
2N1308 045 A DZ1I 1.11.1 BFWa9 0.20 
21,11308 016 A DZ 12 1.24 BSW91 040 
221613 0.17 
221711 0.20 
2N1764 0.74 

AF114 
AF116 
AFII. 

0.17 
0.17 
0.17 

EFX811 0.20 
BFY17 9.49 
BFY111 0.86 

MULTIMETERS MADE IN USSR 
Prices of these exceptionally well made instruments range 

222147 0.76 
2/15160 0.00 

AF117 
AE118 

0.17 
010 

BPY60 0.20 
BF1/61 0.110 from £4.95 to £10.50. Please write for illustrated catalogue. 

2N2217 0.25 AF126 0.80 BFY62 0.20 
2N2218 0.20 AE127 0.20 881124 0.17 
2102219 0.20 
222369A 0.16 

AE1110 
AF18 1 

0.05 
0.86 

BSY27 0.16 
118328 0.17 

SYNCHROSCOPE TYPE C1-5 Series BZ101 1-watt RENEE Diodes 
2312477 0.66 AP184 0.40 B8 Y66 0.30 Available in: 7 3.8 2-11-13.16.24.27.30.33-361218 
2142648 0.40 AE239 046 Bil Y964 0.11 volt& 10-20 each. 
2N2904 0.24 AEZ11 0.44 OCIO 9.40 Made in USSR 
222923 0.12 
522924 0.18 

AFEI2 
ASY26 

110 
0.25 

0C22 0.50 
0C23 4.40 

•-- - 

2/i2926 0.10 
5103010 0.20 

A8Y27 
ASTIS 

0•54 
046 

0C24 9.00 
0C26 0.31 ••.: 

VARIABLE 
2143034 0.61., ASY25 0.80 0024 0.66 

a , 355 . 
2N3133 0.25 

A81/64 
ABE15 

0.25 
0.70 

()C..» 0,80 
OC36 044 • • • . 

AUTOTRANSFORMERS 
2113134 0.26 48Z16 0.70 0036 0.40 
223391 0.17 A8Z17 0.74 0C42 0.20 - .. LATR2M 
2N3392 017 ASZ18 0.76 0C44 0.16 • 

' 2173393 016 
2103304 0.16 

ABM 
A8221 

045 
0.40 

OC46 0.12 
OC70 0.10 - Made In USSR 

2143391 0.20 AUY10 1-00 0071 0.12 _, .., Max. current 2 snip. 
2143402 0.16 ECI07 010 0072 0.12 , • Input voltage 116-220-210Y 
2113403 0.16, BC108 0.10 0073 0.80 . t i Output voltage 0 to 2135V 
2143404 0.55 
2N3414 0.20 

BC101 
BC113 

0.10 
0.10 

0076 0.16 
0076 0.16 111,.. -• Bench mounting 

2113416 0.16 BC118 0.20 0078 0.25 
2113417 0.85 
223702 0.10 

BCI34 
BC147 

0.20 
0.10 

00780 0.20 
0081 0.20 

PRICE 
223703 0.10 BC148 0.10 008 I I) 0.20 S.In tube fitted with tele.copic viewing hood, giving 

2313704 0.1.8 
2143707 0.12 

BC149 
BC152 

0.12 
0.16 

0083 0.20 
OC139 0.60 

bright display in tell daylight. Sensitivity 10mY/mm 
(narrow band) to 30mV/mm (wide band). £6.55 

223709 0.10 
223710 0.10 

BC168 
BC176 

0.16 
0.20 

°CHO 0.55 
0C141 0.60 

Bandwidth 10 c/s-10 mole. Triggered sweep preset 
at 1•21•1010•100100.1000•3000 µsec per stroke. 

2173819 0.36 ECM, 0•25 0C170 0.25 Free•running time baso 20 chi to 200kchi with built-in VALUE ADDED TAX 
223906 0.24 BCY30 0.26 0(717) 0.26 crystal calibrator providing toning marks at 06..2•11. 

28702 0.50 BCY31 0.30 0C200 230 
20.100 {.. sec. THE ABOVE PRICES DO NOT INCLUDE V.A.T. 

28746 0.26 BCY33 0.26 Amptitude calibrator directly calibrated in volts. WHEN REBTFTING CASH WITH ORDERS 

AC113 0.16 BCY34 0.30 
...,-.0n . 0 g0 

-„,'7. Input &Repeater 1•10•100. PLEASE ADD 10% OF THE VALUE OP GOODS. 

40121 0.80 BCY72 0.15 
„-,"."; 
`'''''' Power supplies 127/230v AC. AS 30111 OP THE ITEMS STILL CONTAIN THE 

AC126 010 BCZIO 0.30 
_".r., 

0C203 ods PRICE 580-00. Packing and carriage £110. PROPORTION OP PURCHASE TAX. RESPECTIVE 
, AC127 0.17 BCZ11 0.40 0C204 0.40 AMOUNT WILL BE REFUNDED. 
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Over ISO 
ways to 

engineer a 
better future 

in just 2 minutes 

R JoB 

SECURITY 

find out how 

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.I.E.T. has successfully trained thousands of men at 
home - equipped them for higher pay and better, more inter-
esting jobs. We can do as much for YOU. A low-cost B.I.E.T. 
home study course gets results fast - makes learning easier 
and something to look forward to. There are no books to buy 
and you can pay-as-you-learn. 

Why not do the thing that really interésts 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. 

Others have done it, so can you 
"Yesterday I received a letter from the Institution informing that my 
application for Associate Membership had been approved. I can honestly 
say that this has been the best value for money I have ever obtained — a 
view echoed by two colleagues who recently commenced the course".— 
Student D.1.B., Yorks. 
"Completing your course, meant going from a job I detested to a job 
that I love, with unlimited prospects".—Student J.A.O. Dublin. 
"My training with B.I.E.T. quickly changed my earning capacity and, 
in the next few years, my earnings increased fourfold".—Student 
C.C.P., Bucks. 

RHO OUT FOP rotheaF 
These letters — and there are many more on file at Aldermaston Court 
— speak of the rewards that come to the man who has given himself 
the specialised know-how employers seek. There's no surer way of 
getting ahead or of opening up new opportunities for yourself. It 
will cost you a stamp to find out how we can help you. Write to 
B.I.E.T. Dept. BPW05 Aldermaston Court, Reading RG7 4PF. 

This FREE 76 
book can pirt= 
the mad to &ice= 
Terough a 8157-8 
St,* Cou • ene rse,Choose 
Yclur seéiect now ! 

Practical Radio Ei- Electronics 
Certificate course includes a 
learn while you build 
3 transistor radio kit. 
Everything you need to know 

imaisgoork about Radio &-
Electronics 
maintenance and 
repairs for a spare 
time income and 
a career for a 
better future. 

...CUT OUT THIS COUPON Tick or state subject of interest. 

Post to address below. 
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POST TODAY FOR A 
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VAT 

BUILD 'VIP A man«la 
THE  
* FREE TEAK CABINET •,•,vlieec:;;. -, 

FEATURES. New slim design with 6 - IC's. IC 
Sockets, 10 silicon transistors, 4 rectifiers, 2 zeners. 
Special Gardeners low field slim line transformer. 
Fibre glass PC panel. Complete chassis work. 
HIGH QUALITY & STABILITY ARE PREDOMINATE FEATURES 
-DEVELOPED BY TEXAS ENGINEERS FOR PERFORMANCE. 
RELIABILITY AND EASE OF CONSTRUCTION. 
FACILITIES. On/off switch indicator, headphone socket. 
separate treble, bass, volume and balance controls, scratch and 
rumble f4ters, mono/stereo switch, Input selector; Mat. P.0 
Radio Tuner, Aux. Can be altered for Mit.. Tape, Tape-head, etc 
(Parts list Ref. 20 on request). 
Constructional details Ref. No. 21 30p 

SPECIAL £28,50 P & P 45p 
KIT COMPLETE WITH 
PRICE Designer approved kits 

YOUR COMPLETE AUDIO-ELECTRONIC STORES 
More of everything at the right price. All your electronic requirements 
within 200 yards- call and see for yourself. 

20 + 20 WATT INTEGRATED 
I.C. STEREO AMPLIFIER 

FREE TEAK CABINET 
distributed by Henrys! 

(As featured in "Practical Wireless" 
May to August ( 972) 

* SLIM 
DESIGN WITH 
SILVER TRIM 

Overall chassis site 
14r x 6" x 2' high 

ELECTRONIC KITS 
Henry's introduce new huge 
range of audio and electronic 
kits now in stock, everything 
supplied, tremendous value. 
Detailed list Ref. No. 14 on 
request. 

IC RECEIVER 
ZN414 Radio integrated 
circuit as featured in Practical 
Wireless, January 1973, Prac-
tical Electronics, February 
1973. Price LI.20. 

BATTERY TAPE DECK 
G d 9 volt Tape Deck 
with heads, etc. As previously 
advertised. Limited quantity. 
£9.50, post 30p. 

LEARN A LANGUAGE 
Recorded Cassettes with step 
by step phrase books. 
French, German, Spanish 
Italian. LI.36 per course. 
£5•00 per set of four. 

LOW COST HI-FI SPEAKERS 
E.M I. Size 13r 81". Large Ceramic Magnet. 
TYPE 150 6 watt, 3. 8 or 15 
ohms £1.10. Post 22p. 

TYPE 150 TC Twin cone ver-
sion £2.75. Post 22p. 

TYPE 450 10 watt with twin 
tweeters and crossover. 3, 8 
or 15 ohms. [3-85. Post 2.5p. 

TYPE 35020 watt with tweeter 
and crossover. 8 and IS ohms. 
g'7•70: Post 28p. 

POLISHED CABINETS 150, 150TC ISO £4.60. Post 30p. 
ASSEMBLED IN POLISHED CABINETS (8 ohms) 
SERIES 6 (Assembled 150 T/C) per pair £16•50. Post 70p 
SERIES 8 (Assembled 450) per pair £ 18.95. Post 70p 

ML-3 MW/LW 
TUNER to BUILD 

Uses Mallard Module. Slow 
motion tuning. Built in 
battery. Ferrite aerial. Overall 

site 7" x 2t" x W. TOTAL COST TO BUILD 
£4.85, Post 15p. All parts sold separately. Leaflet No. 6 

"BANDSPREAD" PORTABLE TO BUILD 

Printed circuit all transistor design 
using Mallard RF/IF Module. Medium 
and Long Wave bands plus Medium 
Wave Bandspread for extra selectivity. 
Also slow motion geared tuning, 600 
mW push-pull output, fibre glass PVC 
covered cabinet, car aerial. Attractive 
appearance and performance. 

  TOTAL COST TO BUILD £7•98, 
p.p. 32P. ( Bat cry 22p). All parcs sold separately-Leaflet No.2 

CATALOGUE 
Fully detailed and illus-
trated covering every 
aspect of Electronics-
plus data, circuits and 
information. 10,000 Stock 
lines at Special Low Prices 
and Fully Guaranteed. 

Post 
PRICE 55r Paid 
(40p FOR CALLERS) 

PLUS! FIVE 10p 

VOUCHERS 
Send to this address-
HENRY'S RADIO LTD. 
(Dept. PVV) 3 ALBEMARLE 
WAY, LONDON, E.C.1.-
for catalogue by post only. 
All other mail and callers 
to "303" see above. 

TEST EQUIPMENT Just a selection! 
SE250B Pocket Pencil Signal Injector £ 1.90 
5E500 Pocket Pencil Signal Tracer [ 1.50 
THL33D Robust 2K/Volt £4•55 with case £4.95 
TEIS . Grid Dip Meter 440 KHz-280 mHz £ 13.45 
500 30 Kr/ Multimeter £9.25 

With leather case [ 10-50 
200H 20K/V Multimeter £4.20. With case £4.95 
AFI05 50K/V Multimeter [8•50. With case £9.50 
U434I AC/DC Multirneter with transistor tester with steel 

case [ 10.50 
TE2OD RF Generator 120KHz-500MHz £ 13.95. Carr. 35p 
TE22D Audio Generator 20Hz-200KHz £ 17.50. Carr. 35p 
CI-5 3 Pulse Scope 10Hz-10mHz £39.00. Carr. 50p 
7E65 Valve Voltmeter 28 ranges [ 17-50. Carr. 40p 

ALL NOMBREX MODELS IN STOCK 

PA-Disco-Lighting 
UK's La  Range-Write 

66 66 phone or call in. Details and 
demonstrations on request. IMMIMIM1113 
DJ3OL 3 Channel sound to light unit, 3KW. £19.50 
DHOL 3 channel Hic (built-in) to light., 3kW. £38.75 
DJ70S 70 watt Disco amp/mixer. £49•75 
DISCOAMP 100 watt amp/mixer, £48115 
D11055 30 watt Disco amp/mixer. f.32-15 
Anti-Feedback Quality Hic., [ II.50 
DJ500 50 watt PA Amplifier £43•95 
DJ700 70 watt £52•75 
GROUP 300 150 watt rim "Group" Valve Amplifier £86•00 
FIBRE OPTICS LIGHTING. - MICS. EFFECTS. PROJECTORS. 
SPOTS. DIMMERS -*STANDS. MIXERS. SPEAKERS. 
Everything for PA - Disco - Lighting. 
FREE Stock List Ref. No. 18 
• PORTABLE DISCOS- DETAILS ON REQUEST e CREDIT TERMS FOR CALLERS 

BUILD THIS VHF FM TUNER 

5 TRANSISTORS 300 kcis BAND-
WIDTH, PRINTED CIRCUIT, HIGH 
FIDELITY REPRODUCTION. MONO 
AND STEREO 
A popular VHF FM Tuner for quality 
and reception of mono and stereo. 
There is no doubt about it-VHF FM 
gives th• REAL sound. All parts sold 
separately. Free Leaflet No. 3 & 7. 
TOTAL £6.97, p.p. 20p. Decoder Kit £5.97. 
Tuning meter unit £ 1.75 
Mains unit for Tuner and/or Decoder PS6/12 £3.25. Post 20p 

SINCLAIR PROJECT 60 MODULES 
-SAVE POUNDS! 
Z30 L3.57; Z50 
STEREO 60 PZ5 

L7•97; PZ8 
PZ6 itiS•37; 

£4.37 
[3.97 elk» 
[4.77 

PACKAGE DEALS 
Post 25p 

Transformer for PZ8 £245 2zZ30, Stereo 60, PZ5 [ 15 • 95 
Active Filter Unit £4-45 2xZ30, Stereo 60, PZ6 £ 18.00 
Stereo FM Tuner £ 16.95 2xZ50, Stereo 60, PZ8 L20.23 
1C12 LI•80; Q16's £ 15 pr. Transformer for PZ8 £2.95 

Post etc. 20p per item PROJECT 605 KIT £19.95 

Prices DO NOT include Value Added Tax. From 1st April, 1973 10% must be 
added and shown separately to your total order (inclusive Carr/packing). 
Help us to help you receive your order without delay. E. á O.E. 

DISCO SPOTBANK 
3 channel Disco Spotbank 
for use with any psychedelic 
lighting display. 
£12.75, p. & p. 35p. 

HI-FI EQUIPMENT 
Warehouse prices with 
BIG DISCOUNTS plus 
demonstrations (for call-
er.) and GUARANTEES. 
FREE-24 page detailed 
brochure ( Ref. No. 17). 
You can see the savings! 

HIGH QUALITY 
CASSETTES 

The best UK low noise tapes 
but at a special price. 
'Living Sound' cassettes meet 
the highest international 
standard (IEC 94A). Fantastic 
price savings. 

each for for for 

C60 70p I . 00 1.8012.80 
C90 97P 1.33 2 . 5714 . 20 
CI20 1.47 1-62 3.15'5•00 

Full guarantee. Post paid. 

blade by EMI especially for 
Henry's. See earlier page of 
this magazine for transistors 
and semi-conductor devices. 

ULTRASONIC 
TRANSDUCERS 

Operate at 40kcis up to 100 
yds. Ideal remote switching 
and signalling. Complete with 
data and new I.C. circuits. 
[5•90 per pair. Post 10p. 

MARRIOT TAPE HEADS 
4 TRACK MONO or 
2 TRACK STEREO 
'17' High Impedance £2•00 
18' Med. Impedance £2•00 
•36' Med.-Low Imp. [3•50 
Erase Heads for above 75p 
'63' 2 track mono-

Hi Imp. LI . 75 
'43' Erase Head for above 75P 

7 SEG & NIXIE TUBES 
(Post 15p per 1 to 6) 

XN3, XNI3, GN6 0-9 side 
view with data, Up. 
GNP-7. GNP-8 0-9 side view 
with decimal points and data. 
93p. 
3015F 7 seg £2 each. £7 per 
4 with data. 
12 and 24 hour clock circuits 
Ref. No. 31 I5p. 

Miniature Amplifier 
5 transistor. 300mW o/p. 
Fitted volume and sensitivity 
control, 9 volt operated. 
LI • 7S each PIP 15p. 

Quality Slider Controls 
60mm stroke singles and 
ganged. Complete with knobs. 
5K, 10K, 25K, 100K, 250K, 
SOOK. 1 meg, Log and Lin. 40p 
each, 10K, 25K, 50K, 100K, 
2.50K. Log and Lin ganged. 
60p each. 

Henry's LRIARIDI ITOE D 
EDGWARE ROAD, W2 

404-406 Electronic Componentsand Equipment 01-4028381 
354-356 High Fidelity and Tape Equipment 01-4025854/4736 

309 PA- Disco- Lighting High Power Sound 01-723 6963 

303 Special offers and bargains store 

All mail to 303 Edgware Road, London W2 1BW 

Open:- 9 ant-6pm 
6 days a week 
(309 closed 
Thursday) 
All stores open 
all day Saturday 



Fni I (left) shows the complete clicud of the stereo headphone unit 
Fig. 2: (above) gives the positions of the various holes and slots in the box lid. 
Fig. 3: (right) Details of the veroboard layout from the copper rail side, the 
components being mounted on the other side, in the positions shown. 


