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IflflJ!i 
101 EIINTNE1135jo 

5860 SHOVE RD., 

YIfINDSOR, BERKS. 
SL4IHS. 
TEL 54525. 

ADD 5% VAT TO PRICES MARKED * 

ADD 121:VAT TO ALL -OTHER PRICES 
OR AS CURRENT VAT LEGISLATION. 
SEND C.W.0.(EXCEPT GOV'T DEPT). 
POST & PACKING 201' FOR THE UK. 
BARCLAYCARD 8 ACCESS BY POST, 
OR 15 MIN OH TELEPHONE ORDERS, 
CATALOGUE LIST FREE SEND SAE, 

MONEY BACK IF NOT SATISFIED, 

YOU WON'T UELI EV E o1JU pUICES 

OPTO ELECTRONICS 

ALL FULL SPECIFICATION LED 
DL707 LITRONIX COM ANODE & 
DL704 LITRONIX COM CATHODE 
0,3" 0-9 &.DEC POINT 89pea * 

0L747 JUMBO DISPLAY 0,6" 
LED o-9 DP,COM ANODE £1.75 

3015F FILAMENT DISPLAY £1.25* 
DISCO ETC STROBE TUBE £5.ea* 

FIE LEDS dip 
209 STYLE OR 0,2" NO CLIP lip* 
TIL209 or 0.2"RED .& CLIP 13p* 
GREEN LED LARGE OR SMALL 22p* 

ORANGE LARGE OR SMALL 22p 

ORP12 57p. 295777 33p* 
TEC12 IC PHOTO DETECTOR 81p. 

CFiIOS 11361E 
NEW MOTOROLA 

CD4000 
CD40Q1 
CD4002 
CD4009 
CD4011 
CD4013 
CD4016 
CD4017 
CD4018 
CD4022 
CD4023 
CD4024 
CD4027 

15p 
l6p 
16p 
45p 
17p* 
45p* 
45p* 
62p 
82p; 
77e. 

63p* 
45p 

CD4028 
CD4046 
CD4047 
CD4049 
CD4054 
CD4055 
CD4060 
CD4071 
CD4081 
CD4510 
CD4511 
CD4528 
CD4558 

73p. 
£1 * 

73p 
45p* 
94p. 
£1 

90p 
17p 
17p* 

£1.19 
£1.90 
£1.10.* 
£2.35 

DIGITAL CLOCKS MM5314 13.39* 

MM5316 ALARM,150MM5311 £5.00 

AY51224 4DIGIT £3.49PCB £1. 
LED DISPLAY PCB 4DIGIT 75p 

vero 
36PINS 28p*FACE CUTTER490 
COPPERCLAD 0.1 PITCH VERO 
21"x5" 32p 24"x31" 29p 
34"x5" 37p* 31"x37" 32p 
31"x17" £1.,70* 
31"x17" PLAIN 0.1"£1.06* 
DIL BREADBOARD 6x4" £2 

áéñ °p 
DALO ETCH RESIST PEN 69p 
FEC ETCH PAK 500gm 89p 
6x4" COPPER BOARD 50p4 
PCB KIT 3 ITEMS £2 

CASSETTE MECHANISM 

FEW AVAILABLE TOP LOAD £15 

TELEPHONE 54525 

QUALITY PRODUCT 

IC's IOW PRICES 
703 RF/IF 26p 
709 T099 22p* 
709 DIL 14 28p 
710 DIL 14 31p* 
723 Regul'r 45p* 
741 DIL 8 20p 
741 DIL 14 31p 
741 T099 31p* 
747 2x741 67p* 
748 DIL 8 27p 
7805 5V £1.39 
7812 12V C1,39* 
7815 15V £1,39 
7900 Series £3 
76013 6W AF 75p 
CA3046 59p 
CA3048 £2,20 
CA3054 £2 
ICL8038 £2.69* 
LM300 £1,50* 
LM301 OPA 41p* 
LM304 0-40V £3 
LM308 Hi Bo 95p* 
LM309K 5V £1,75* 
LM372 IF £2.00 
LM377 2x2W £3 

LM380 60745 89p 
LM381 £2 
LM3900 40PA 63p* 

1] 
NORMALLY 24 HOURS 
ON EX STOCK ITEMS. 

FULL SPEC. DEVICES, 
NO REMARKS REJECTS, 
OR FLOORS'.'EEPINGS. 

TRANSISTORS 

ADD PAT 
70 PRICES 

MC1303 £1.47 PRICE EACH:- NATCNING 20p 
MC1310 £2.09 AC127 & 128 lOp* INS.SUSN SET 6p 
MC1312 SQ £1.50 AC176 15p TIP29 & 30 43p 
MC1318 £2.50 AC187 & 188 18p* TIP31 & 32 54p 
MC1330 75p AD149 45p* TIP41 63p 
MC1339 £1.49 AD161 & 162 33p TIP42 67p* 

MC1350/1/2 75p BC107 8p* TIP2955 99p 
MC1466 /9 £3 BC107B 12p TIP3055 67p* 

MFC4000 1W 59p BC108 7p* TIS43 UJCT' 26p 
NE536 FETOPA £2* BC108B 12p ZTX107/8/9 llp 

NE540 £1,10 BC109 8p* ZTX300 &304 20p 

NE550 2vR' £1 BC109C 12p* ZTX500 &504 42p 

NE555 TIMER 41p BC147/8/9 9p 2N706 & 708 llp 

NE556 2x" 84p* BC157/8/9 12p 2N2646 UJT 38p* 

NE560.PLL £4.00 BC167/8/9 12p 2N2904 & 5 20p* 

NE561 PLL £4.00 BC177/8/9 18p 2N2926brayg 9p 

NE562 PLL £4.00 BC182/3/4ABL10p 2N3053 16p 
NE563 £2.25 BC212/3/486112p 2N3054 42p 
NE565 £2,50 BCY70/1/2 16p* 

2N3055 RCAW 60ps NE566 £1.55 BD131 & 132 39pp* 
NE567 £2.20 811188 250V 35p 2N3702/3/4/5 Bp 

3N72741 741 20p BFY50 14p* 2N3706/7/8/9 Bp 

3E76660 IF 75p BFY51 14p 2N3710 & 11 8p 

3E76611 IF £1 BFY52 & 53 14p; 2N3819EN3820 FET 
FET 40p TAD100 &IF £2 85X19/20/21 16p p 

TBA800 89p MJ2955 T03 75p* 293823E FET 16p 

TBA810 7WAF 80p MJE2955 89p* 2N3904/5/6 15p 

TBA820 £1.49 MJE3055 64P* 294289 mini 31p 

2E414 RX 99p MPU131 PUT 49p 2N5457 FET 45p 

1411 suies TTL 1E's 
74005 9p* 
7401 lOp* 
7402/3 llp* 
7404 13p* 
7405/6/7 25p* 
7408/9/10 9p* 
7411/12 20p* 
7413 
7417 
7420/27 
7430/32 
7440 
7441 
7442 
7445 
7447 

26p* 
27p* 
26n. 
1íp* 
12p* 
64p* 
59p* 
75p* 
67p* 

7450/3/4 
7460 
7470 
7472 
7473/ 
7474 
7475 
7476 
7480 
7481 
7482 
7483 
7485 
7486 
7489 
7490 

120* 
12p 
26p* 
22p* 
26p* 
25p* 
44p. 
28p* 
400* 
95p* 
72p. 
80p. 

11,20* 
33p* 

£2.70* 
37p* 

AUDIBLE WARNING BLEEPER 

12VOLT 35mA,SPARKLESS £1 

TGS GAS DETECTORS £2 e..8 

LOGIC PROBE FOR TTL etc £5* 

TRANSISTOR TESTER 

TTC TESTS ALPHA,BETA Ico 
NPN/PNP A DIODES NOW £13* 

C1000 MULTIMETER £3.49* 
BENCH POWER SUPPLY P1076 
3-12V #A ONLY £3.99 * 

ALL ANTES SOLDERING IRONS 

7491 60E' 
7492 43p* 
7493 38p* 
7495 58p* 
7496 68p* 
74100 £1 
74107 30p* 
74120 £1 * 

74121 26p* 
74122 42p* 
74123 58p* 
74141 64p. 
74143 £2 
74147 £2 
74151 65p* 
74154 11.30* 

74155 65p* 
74157 90p* 
74160/1 95p* 
74162/3 95p* 
74184 £1.20 
74165 11,20 
74175 95p* 
74180 £1 * 

74181 £2 
74185 £3 * 

74190 £1.40* 
74193 £1.10* 
74195 75p* 
74196 £1 * 

74197 £1 * 

74198/9 £2 

CAPACITORS 

CERAMIC 22pí to 0.1 of 50V 5p. 
ELECTROLYTIC, IN 10,25 & 50V. 
2UF/10V ,10,50, & 100uí 25V 
& 10V 7p ea, 50VOLT lop ea: 
1000 of 25V 18p.200/500uf 9p. 

POTENTIOMETERS 

LIN OR LOG 2,2K to 1 MEG, 16p 
PRESETS 6p.RESISTORS 1p,ea IW 

HEATSINKS TO5/18 7p.*T03 15p. 
TV4 PLASTIC POWER 16p. 
T03 EXTRUDED I" FINNED 39p* 

DIN PLUGS ALL 12p.SOCKETS 9p. 

ALI CASES AB5/AB7 50p' AB13 69p. 
AB13 69p* AB9 59p* ÁB12 40p* 

TRANSFORMERS 166mA 6,9 or 12V 89p* 

#A/1.4 6/12 or 12/24 /2 ea 

cassettes 
LOW NOISE NOT REJECTS. 
C60 33p ea TEN FOR £2.70 
C90 42p ea TEN FOR £3.65 

2113055 37P 

BC 109 8p 

BFY5I I4p 

FET3819 I4P 

741 Pin 
20P 20P 

NE555 42p 

74008 9P 

DIODES 
0581 & 0A91 GERMANIUM 5p. 

194001 1550V & 194002 5p* 

1N4004 6p 194007 9p 
194148 & 1N914 SILICON 4p. 

ZENERS BZY88 400mW 9p, 

ZENERS 11W 17P,Z1Jnoiae£1 
BRIDGE RECTIFIER 1A50 18p 
15400V 25p. 45100V 45p 

SCR's TRIACS 
SCR's TAG1/400 15400V 40p6 
1850V 25p1A 600V 65p* 
C106D 45400V SCR ONLY 47p* 

TRIAC SC146D 10A 400V £1. 

10A 400V Int.DSAp 11,25* 
16A 400V DISCO TRIAC £1.75* 
16A 400V Int.Diac £2. 
DIACS: BR100 25p* 

BULK OFFERS PER 100off each. 

1N4001 12,50* 1N4004 £3,50* 
AC128 £10 * AC176 £12 * 

BC107 £6.80* BC108 £6,80* 
BC109 £7.00* 2N3055 £27 * 

NE555 £37 * 741C(8)118 * 

BARGAIN PAKS 
£/e«. Full spec. 

PAK A 10 RED LEDS our choice £1* 
PAK B 5 741C OP AMP 8 PIN £1* 
PAK C 4 2N3055 £1*,D 12 BCS0911* 
PAK E 10 BC182 £1.F 11 2N3704 £1 

PAK G 8 BFY51 £1*.H 9 2N3819e£1 
PAK J 9 2N3053 £I*,K 40 1N914 £1 

NEW PAK M 4 PLASTIC 3055 90W £1* 

Eh sockets 
TOP QUALITY NYLON 
SOCKETS,HALF PRICE 
8,14,OR 16 PIN 12p* 

SOLDERCON PINS: 
100 65p*1000 £3.50 

SLIDER CLEARANCE WHILE 
STOCKS LAST ALL lop ea. 
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ENGINEERS 

YOURSELF FOR A 

BETTER JOB WITH MORE PAY! 
Do you want promotion, a better 

job, higher pay? "New oppor- 
tunities" shows you how to get 
them through a low-cost, Home 
Study Course. There are no books 
to buy and you can pay as you 
learn. 

This easy to follow GUIDE TO 
SUCCESS should be read by every 
ambitious engineer. Send for this 
helpful 44 -page free book NOW! 
No obligation, nobody will call on 
you. It could be the best thing you 
ever did. 

CHOOSE A BRAND NEW FUTURE HERE 
>jam In CUT OUT THIS COUPON BM 

Tick or state subject of interest. 
Post to address below. 

I 
I 

1 
I 

1 

I 

1 

'Radio & TV 
Engineering 
Course 

1 

I 

1 

PO 
NOti; 

ELECTRICAL & 
ELECTRONICS 
Practical Radio & 
Electronics 
(with KIT) 

Electronic 
Engineering 
Certificate 

General Elect. Eng. 
Certificate 

C. & G. Elect. 
Installations 

Elect. Install. & 
Work 

C. & G. Elect. 
Technicians 

Radio, Servicing & 
Repairs 
Radio Amateur's 
Exam. 

AUTO & AERO 
Motor Mechanics 
C. & G. Motor V. 
Mechanics 
General Auto 
Engineering 
A.M.I.M.I. 
Air Registration 
Board Certs. Cl 

M.A.A./I.M.I. Dip. 

RADIO & 
TELECOM- 
MUNICATIONS 
Colour TV 
Servicing 

C. & G. Telecoms. 
Technician's Cert. 
C. & G. Radio, 
TV & Electronics 
Mech. Cert. 

CONSTRUC- 
TIONAL 
Heating, Ventilating 
& Air Conditioning 

Architectural 
Draughtsmanship 
& Design 
L.I.O.B. 
Carpentry & 
Joinery 
Plumbing 
Technology 
General Building 

Painting & 
Decorating 

MECHANICAL 
A.M.S.E. (blech.) 
General Mech. 
Eng. ' 
Inst. Engineers & 
Technicians ' 
Maintenance 
Engineering G 
Welding 

1 

1 

MANAGEMENT & 

PRODUCTION 
Computer 
Programming C 
Inst. of Cost & 
Managements 
Accts. 

DRAUGHTS- 
MANSHIP & 
DESIGN 
General 
Draughtsmanship 
A.M.I.E.D. E 
Electrical 
Draughtsmanship ' 

1 

1 

1 

G.C.E. 
-58 '0' & 'A' Level Subjects 
-over 10,000 Group Passes! 

Aldermaston College 
Dept. TPW 20. Reading RG7 4PF. 

also at our London Advisory Office, 4 Fore Street Avenue, 
Moorgate, London EC2Y SET. Tel. 628 2721. 

NAME (Block Capitals) 

ADDRESS 

Postcode 

Other subjects of interest Age 

Accredited by C.A.C.C. Member of A.B.C.C. 

HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 

u 

1 

Primaries 600.560v. 60e1s. Iereaned 
MIDGET CLAMPED TYPE 
250v. 130mA 6 3v. 2e. 61.76 
260-0-250v. 60mA 8-9v. 2e. 51.86 
STD. UPRIGHT MOUNTING OR DROP -THEO 
250-0-250v. 100mA 6.3v. 4e. 0-6-6-8v. 3e. 94.85 
300-0-300v. 130mA 6-3v. 4e. C.T. 8-3v. 

la. for Milliard 610 Amplifier 6620 
360-0-350v. 100mA 6-3v. 4e. 0-5-6.3v. 3e. 24.85 
850-0-950v. 150mA 6-3v. 4e. 0-6-6-3v. 3e. (1620 
425-0-425v. 200mA 6.3v. 4e. C.T. 5v. 3e. 9985 

200mA 6.3v. 4e. 6.3v. 4a. 6v. 3e. 510.00 
450-0-450v. 250mA 6-3v. 4e. C.T. 5v. 3a. 110-46 
250-0-250v. 70mA 6-3v. 2e. 0-5-6-3v. 2a. 92.50 
250-0-250v. 100mA 6.3v. 5-0e. 6290 
260-0-250v. 100mA 6-3v. 8e. 6-3v. la. 9320 
360-0-350v. 80mA 6-3v. 2a. 0.8-6-3v. 2e. ate 
300-0-300e. 100mA 6-3v. 4e. 0-6-5-8v. 3a. 54.85 
FILAMENT OR TRANSISTOR POWER PACE 
12v. la. 6110, 8-3v. 1-5e 51-06, 6-3v. 5e. 91.10. 
6-3v. 3e 91.70, 8.3v. 6e. 6ß80,12v. 3a. or 24v. 1-5a. 
12-60 0-0-18v. 15a. 98.26,0-12-25.42v. 2e. 9319 
CHARGER SEAN/WORKERS 
0.0-15v. lia. 52-03; 240. 22-28; 3a. 5888: 50.52.84. 
Ba. 6310: 8u. 6348. 

SPECIAL OFFER ONE MONTH ONLY 

FANE 'SPECIALIST' £ 16.99 
1e GUITAR SOL Lead or 
Rhythm Guitar Speakers Carr. 55p 

Rec. Ret. Price £24.75 

ioo wan asco SYSTEM 
M WATT .grf,>Sn Pere 

SFAKE 

HEADPHONES 
MICROPHONE 

M WATT 
SPEAKER 

uuwanamuuninni 
TWIN 

URNTASLE 
ITH PRE -AMP. 

and POWER AMPLIFIER 
Complete with 9d 

161))wu1mu 

DISCOMAJOR Mk. 2 POWER DISCO CONSOLE e.dh u,rogod t..,, rr .1o,1, Ts m Jack 
output sockets. TWIN UR turntables Certridgea with Diamond Styli. Separate vo ums 
controle each t/table. Fall Herdphon Moailoring Paeintiea. PAIR OF 60 WATT 
SPEAKERS: Black Vyaide covered cabinet approx. she 18" x 18" x 8". 

£59 951 
1&' HEADPHONES and MATCHING `111: STEREO VERSION £201.15 

PACKAGE PRICE (including VAT) Carr. £4. 
OR DEPOSIT 53190 and 12 mthly. payments 512-48 (Total 1181-761 

PANE DISCO BOO SPEAKER UNITS. Fabulous `Specialist' range Speaker £45 ea. In heavy Vynide covered cab. Fitted protective corner pieces. 
A pair can be supplied In lieu of RSC Speaker. with the above system for 525 extra. 

MOBILE DISCO CONSOLE 
MIC., JACK, PHONE, JACK, 
MONITOR VOL. CONTROL. 
MONITOR SELECTOR DECK 
(1) Vol. Control. DECK (2) Vol. 
control. Mic. Vol. Control. 
Treble Control. Bass Control. 
ON/OFF Switch. 
Neon Indicator. 

£59.95 Twin Turntables 

Terms: Dep. £796 and 18 fortnightly payments 5983. Total 667-89. 

40 WATT DISCO SYSTEM 
Incorporates Mobile Disco Console with output Stage. (Retail 
price 57996) plue Pair 12^ 25w Speakers in Retine covered 
cabinets. Price for 3 Items 

£99.95 
Carr. £3 

POWER (SLAVE) AMPLIFIER 100 WATT 
Suitable for use with above or other 
DISCO-Consoles. 
Also output£45.00 
of lower -powered Ampli- 
fiers. Terms: Dep. £9.00 and 8 mthly 
payments of £5.22 (Total £50.76) carr. LI 

TITAN GROUP/DISCO SPKRS 
GUARANTEED FOR 5 YEARS 

Imp.8-15 II 

FANE HI-FI SPKR 
AT LESS THAN 
HALF PRICE 
Model l21/15LR 12" 20w. 
Rubber .one surround 16 (ì- 
LIST£1003 Lf95 OCR PRICE 7 

Rec. Price ROC Price 
T12/35 12" 35w £14-63 £10.95 
T12/60A 12" 60w £21.00 £14.95 
T12/100 12"100w £36.00 £23.95 
T15/60 15" 60w £27.00 £17.99 
T15/70 15" 70w £28.00 £19-95 
T15/100 15" 100w £39.50 £28.95 
T18/100 18" 100w £44.00 £29.95 
TERMS MONTHLY PAYMENTS 
MODEL DEPOSIT TOTAL 
Model T12/35 (Pair) 5490 & at 5862 5ß68e 
Model T12/60A (Pair) 5690 & at 69.87 58386 
Model Tt2/100 (Each) 54-99 & at 53-00 588.96 
Model T15/60 (Each) 5899 & et 5825 52199 
Model T15/70 (Each) 5496 & et 12-37 62891 
Model T15/100 (Each) 6800 & at 6937 58890 
Model T18/l00 (Each) 5695 & at 53-37 68891 

R.S.C. TRANSFORMERS, L.F. CHOKES & RECTIFIERS 
FULLY GUARANTEED. Impr9naa6 sae Interleaved when nea.wry. 

AUTO (STEP UP/STEP DOWN) 
TRANSFORMERS 0-110/120v. 
200-230-250v. 50-80w. 9290 150 
watts 9620. 250 watts 6657. 
500 watts 19-84. 
OUTPUT TRANSFORMERS 
Standard Pentode 5000 to 3 ohm. 
or 7000 ohm to 3 ohm 21.12. 
Following All Puck Pull 8 watts 
EL84 to 3 ohm or 15 ohm 9188; 
10-12 watts 6v, 8 to 3 ohm or la 
ohm 9261: 10-12 watts to match 
6v. 6 to 3, 5, 8 or 15 ohm 9872; 
EL 84 to 3 or 15 ohm 10-12 watts 
9881; Ultra Linear for Milliard 
510 etc. 14-86; 15-18 wette, 
sectionally wound 6L8 KT66 etc. 
from 3 to 16 ohm. 53-71p. 20 watt 
high quality sectionally wound 
EL34 6L6 KT66 etc. to 3 or 15 
ohm, fully shrouded. 28-37e. 
SELENIUM RECTIFIERS 
All Full wave 6/12 v. D.C. output. 
Max. A.C. input 18v. la 453.2a 97D, 
3e 659, 4e 95p. 5e 21-15. 
L.P. CHOKES 150mA, 7-1OH, 
250!1 51.28; 100n1A, 10H, 2000 
9110: 60,c A, 10H, 40011 41p. 

RSC PRICES INC. VAT 
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.72OO WATT DISCO SYS 
Inn nhiº i I WATT 1 tJTP 

Consisting of 
(1) Twin T/table Console 
with Pre -Amp and P.U. Cartridges 
(2) 100 + 100 watt Power Amplifier. 
(3) & (4) Pair 100 Watt Loudspeakers 
Including Twin 12" Units 

Rec. Mic. 
UD 150 Cardioid 
£9.95 extra 
with system only 

SYSTEMS UP TO 300 WATTS OUTPUT AT UNBEATABLE Send !or 
Catalogue 

DISCOMASTER TWIN TURNTABLE POWER CONSOLE E119.95 

® 
Twin McDonald MP80 type turntables. 8onotone 0e Anos cartridges with Carr. 
diamond Idyll. Faculties as TDI Console but with built-in 100 watt Power Am- £260 
pllaer, complete with lid. Or Dep. 81895 and 18 fortnightly pymt. 8678 (Total 213699) 

STEREO VERSION E155 or DEPOSIT 525 and 18 fortnightly 
pymts 2880 (Total 017440). Carr. £3 

R.S.C. COLUMN SPEAKERS IDEAL FOR VOCALISTS 

All type, 18 Ohm, covered In Vynide & Vysaje AND PUBLIC ADDRESS 

TYPE C13240 -SO WATTS £28.95 TYPE C4/80 80 WATTS. Fitted four 12" 
highly sensitive high flux speakers with 
high power voice coils. Approx. size 
54" x 14" x 11". Deposit. 29-000 

£aand 12 mthly. pymte. 1400. (Total £49.95 £6700) Carr. 02p 

Incorporating two exceptionally efficient 
13" x 8" speaker (mita. Dep. 24-95 and 8 
monthly payumeni. 1860 (Total £8895) 

.mr. 05p 

ALL RSC PRICES INCLUDE VAT 
INTEREST on Credit Purchases 
REFUNDED settled in 3 months 

SUPER MINSTREL IO W GUITAR AMP. 
Incorporating Tremolo and 10" Speaker. natant 10 watt 
R.M.S. Continnoun. 3 lank Input» !or Microphone and Instrument. 
Main. Neon Control.: Volume, Tone, Tremolo Speed, Tremolo 
Intensity. 
Term.: DEPOST 57payments 

18 80I Total753415)6 
andBCarr. 

trmonthee £29.99 
RSC RSC PHANTOM 50 COMBO AMP. £5915 
Rating 50 watts. 3 inputs, 2 vol. controls -Bass, Treble Presence. Carr. £1.50 
Suitable for Lead or Rhythm Guitar, mic., Radio, Tape etc. Inc. High Flux 12" 
60w Speaker. Dep. £7.96 a 8 monthly payments 5748 (Total 267791. 

PHANTOM50/GP all purpose version of above. £69.95 Extra high sensitivity. Can be used with Bass Guitar. 
Or Dep. 29-96 a ß monthly payments 2870 (Total 579.56) Carr. £1.75 

FANE 
CRESCENDO 

SPEAKERS 
FULL RANGE 

AVAILABLE AT 
ALL BRANCHES 

FAL PHASE 50-4 AMPLIFIER 50 WATT 
solid state. 4 Sep. controlled inputs Pius master vol. control. Ind. 
Bass and Treble Controls. Protection against) serious o/p overloading. 
0/u for spkre. 8 to 15 ohms. 200-250v. A.C. mains. Output 50 watts 
R.M.S. cont. 
Deposit 28.60 £48.60 

& 8 mthly.payment. 55-75. Total 15460 Carr. Free. 

FAL PHASE 100-4 £67.95 Facilities as above. 
Output 100 watt MUSIC, 70W RMS 

FAL PHASE 50-4 WITH LI2/2 
70 W TWIN SPEAKER UNIT 
t"ynlde covered. Fitted 
,rich protective 

r 
£i 
Za80 00 

er pieces. Carr. 8200. O 
Or Dep. 21000 a 12 monthly payments 
£767 (Total 2104.04) or with L12.5 100W 
TWIN SPKR UNIT 
suitable for all purpose. £94.50 
'c. 

Base Guitar. Carr. £2.50 
Terms. Dep. 114-50 & 18 fortnightly pay- 
ments 5615 (Total 2107201 

New Branches at YORK 
CARLISLE, DEWSBURY 
LIVERPOOL, PRESTON 

OPEN ALL DAY SATURDAYS (5 Day Week) 
BRADFORD 10 North Parade (Closed Wed.). Tel. 25349 BOLTON 23 Deenagate. (Closed Wed.). Tel. 33512 BIRMINGHAM 30/31 Great Western Arcade. 

Tel. 021-236 1279 (Closed Wed.). 
CARLISLE 8 English Street. (Closed Thurs.). Tel. 38744 COVENTRY 17 Shelton Sq., The Precinct.Tel. 25933 DERBY 97 St. Peter's Street. (Closed Wed.). Tel. 41361 DARLINGTON 19 Northgate (Cl. Wed.). Tel. 68043 DEWSBURY 9/11 Kingsway (Closed Tues.). Tel. 468058 DONCASTER 3 Queensgate, Waterdal. Centre. 

(Closed Thur,). Tel. 63068 

£199.95 n 
Terms: Dep. 14000 and 12 monthly 
payments 11660 (Total 18/720) 

* ILLUMINATED P.U. ARMS * FULL SIZE B.B.R. Turntables * SEPARATE MAINS SWITCHES 
for L. & R. Turntables * NEON MAINS INDICATORS 
for all three switches 

* INPUTS (Each with its own 
SLIDER Control) for Mic & Tape * MASTER BASS, TREBLE and 
VOLUME CONTROLS * FADE IN/FADE OUT SLIDER 
MIXER Controls for each T/table 

TDI DISCO CONSOLE 
Incorporating twin BSR MP60 type 
turntable, and Sonotone or Agog 
Cartridge, with diamond .tyll. 
Separate Vol. control, !or each 
turntable. Ales MONITORING 
FACILITIES, plea Treble and 
Haas Control.. Separate input 
!or 'mike' with vol. control. 
Black Vynide covered 
Cabinet with Rd, 
Or DEP. 514.96 and 
15 fortnightly pymte. 
25.47 (Total £11841) Carr. a1.50 
TD2S STEREO VERSION 
OF ABOVE 
Terms DEPOSIT 220 E 125,00 and 18 fortnightly 
payments 5671 Carr. £800 
(Total 214078( 

FANE DUO DISCO 60C LOUDSPEAKER UNITS 
Can be euppited with 200w system in lieu of RSC spkre. for £56 extra - 
Twin Fabulous specialist range Sykes In heavy Vynide covered pair 
cabinets with protective corner pieces and handles. Rating 120 watt R.M.B. 
each: List Price 2160 Pair. 

FANE ULTRA ION POWER SPEAKERS & KITS 
All power rating. are B.M.S. continuant.. 5 YEARS' GUARANTEE 

High flux ceramic magnets. ALL CARRIAGE FREE. 

'POP' 100 'POP' 60 'POP' 50/2 
18" 100 Watt 12" 50 Watt 

14,000 gauss 11,000 gauss 
8/150 

0115 £14.99 
Dual Cone. Terme 

D.p:£895 and 8 D.p. 85.99 and 8 for pain Dep. 8693 
tbly payment. monthly payments. & 8 mthly pymta 

2438 (Total 543.99) 52.62 (Total 228.96) 23.87. Total 13894 
FOB HAN ALL PURPOSE GUITAR, ELECT. ORGAN. ETC. PAIR BUS POSE 

Bß B 

E39.95 

.95 

'POP' 25/T 12" 25W 
Dual cone. 
15 ohm Imp £9.95 (NotforBaas 
Guitar use). 
Tenue for Pairs: Deposit £4.90 
and 8 mthly paymta of 22-87 
(Total 528'86). Carr- free. 

15" 60 Watt 
14.000 gauss 
8/150 

£23.95 

HIGH POWER 
TWEETER PH50 
Response 3K11z-20K Hs 
with 2 mid. Non elect. 
filter available 66p. 
Rath,g £6.95 60 waft 
Imp B tZ 

TITAN T2H HIGH FREQUENCY UNITS 
Incorporating a pair of Highly Sensi - 
tine Horne with substantially Bat 
response to over 15 kHz. Rating 
70/100 watts. Imp 8 or 15 Q. Or Dep. 
58-85 
payments 24 

monthly £39'95 
(Total 24899). Carr. 556 

HIGH QUALITY L'SPEAKER UNITS 
ALL 2 -TONE VYNIDE & VYNAIR FINISH 
L12/2 70/100w Fitted pair of 12" 
35 watt high flux speakers. Imp. J},1 

8-15 ohms. Music rating 100w. Carr. 
£1.50. Terms: Dep. £5.11 & 8 
monthly payments. of £5.11. (Total £45.99). 
L12/50 12" 50 WATT 13.000 lines 
15 ohms. Terms: Dep. £4.95 and 
8 
£31 91 )I Car.75p. £3.37 (Total £26,95 

9.95 

I.S.E. JINGLE MACHINES JINGLE 8+ 
Employing Standard 8 Track 

Cartridge £37.95 
Or Dep. £485 & ß nmulhly 
pyre 1485 (Total £48.66). 

gee I, 

ECHO CHAMBERS £51.95 Excellent quality unite 

HEAVY DUTY CABINETS 
Black Vynide covered. Fitted Protective 
Corner Pieces. Cut for various Speaker 
Combinations. 18" x 18" x 9" 81096 
Carr. £1 24" x 24" x 12" 519-96 
each unit. 38" x 24" x 12" 22696 
sizes approx.: 30j" x 281" x 12" 22E96 

® Barclaycard 
and Access 
accepted 

All items subject to availability. 
Prices correct at 9.6.76 E. & 0.E. 

EDINBURGH 101 Lothlan Rd. (Cl. Wed.).T.l.229 9501 
GLASGOW 326 Argyle St. (CI'd Tues.). Tel. 243 4155 
HELL 7 Whltefrlerget. (Closed Thur..). Tel. 20505 
LEICESTER 32 High Street (Closed Thurs.).T.f. 56420 
LEEDS 5-7 County (Mesta) Arcade, Brlggate 

(ClosedWed. Tel. 252 

LIVERPOOL 35 Dews 
ping 

Way, St. John's Shop- 
ping Centre Tel: 708 9380 (Cl. Wed.). 

LONDON 238 Edgware Road, W.2. (Closed Thurs.). 
Tel. 723 1629 

MANCHESTER 60A Oldham Street (Closed Wed.). 
Tel. 238 2778 

MIDDLESBROUGH 103 LInthorpe Rd. Tel. 210585 
(Closed Wed.) 

LIQUID WHEEL from 

PROJECTORS £29'95 
'SOUND TO LITE' SYSTEM 
PULSAR vómó;e price E10695 
Dep. 51495 and 18 fortnightly payts. 55.93. 
(Total 512169). Super SL Unit. 1000 watt 
per channel. Manual override button., 2 

epotbanke with e bulb. (3 sep. colours) 6 yd. 
and 10 yd. Wade, fitted plugs. Unite Bold sep. 

FAL SOUND -TO -LITE UNIT £21.60 
.r 3 -WAY SPOT BANK 

Excluding Bulbs Each £ 16.20 
COMPLETE SYSTEM 2i°5ó. £55 
Incl. 2 8potbanke and bulbe. 

MAIL ORDERS & EXPORT ENQUIRIES TO: - 
AUDIO HOUSE. HENCONNER LANE, LEEDS. 18. 
Tel: Pudsay (09735) 77631. 
MAIL ORDERS MUST NOT BE SENT TO SHOPS 
TERMS 0.04.0. or O.O.D. Ns O.O.D. under 11. 
POSTAGE 40, PER ORDER OR AS QUOTED. 
TRADE SUPPLIED. LARGE S.A.E. REQUIRED 
FOR FREE CATALOGUE. 

NEWCASTLE UPON TYNE 24 Newgate Shopping 
Centre, 59 Grainger St. (Closed Wed.). Tel. 21408 

NOTTINGHAM 19119A Market Street 
PRESTON (Closed Thurs.). Tel. 48048 

41 Frlergete Walk. St. Georges Shoppg Prec. Tel. 61979 

SHEFFIELD 13 Exchange Street (Castle Mkt. Bide.) 
STOCKPORT (Closed Thurt.). Tel. 20714 

8 Little Underbank (Closed Thurs.). Tel. 480-0777 
SUNDERLAND 5 Market Sq. (Closed Wed.). Te1.70573 

YORK 5 CHURCH ST. (swede) Tel. 34355 
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NITNAirila mNi2 
Capacitive discharge 
electronic ignition kit 

Smoother running 
Instant all-weather starting 

* Continual peak performance 
Longer coil/battery/plug life 
Improved acceleration/top speeds 

" Up to 20% better fuel consumption 
Sparkrite Mk. 2 is a high performance, high quality capacitive discharge, 
electronic ignition system in kit form. Tried. tested, proven, reliable 
and complete. It can be assembled in two or three hours and fitted in 
15/30 mins. 
Because of the superb design of the Spark rite circuit it completely 
eliminates problems of the contact breaker. There is no misfire due to 
contact breaker bounce which is eliminated electronically by a pulse 
suppression circuit which prevents the unit firing if the points bounce 
open at high R.P.M. Contact breaker burn is eliminated by reducing the 
current to about 1/50th of the norm. It will perform equally well with 
new, old, or even badly pitted points and is not dependent upon the 
dwell time of the contact breakers for recharging the system. Sparkrite 
incorporates a short circuit protected inverter which eliminates the 
problems of SCR lock on and, therefore, eliminates the possibility of 
blowing the transistors or the SCR. (Most capacitive discharge ignitions 
are not completely foolproof in this respect). All kits fit vehicles with 
coil/distributor ignition up to 8 cylinders. 

THE KIT COMPRISES EVERYTHING NEEDED 
Ready drilled pressed steel case coated in matt black epoxy resin, ready 
drilled base and heat -sink, top quality 5 year guaranteed transformer 
and components, cables, coil connectors, printed circuit board, nuts, 
bolts, silicon grease, full instructions to make the kit negative or 
positive earth, and 10 page installation instructions. 

OPTIONAL EXTRAS 
Electronic/conventional ignition switch. 
Gives instant changeover from "Sparkrite- ignition to conventional 
ignition for performance comparisons, static timing etc., and will 
also switch the ignition off completely as a security device, includes: 
switch connectors, mounting bracket and instructions. Cables excluded. 
Also available RPM limiting control for dashboard mounting 
(fitted in case on ready built unit). 

CALLERS WELCOME. For Crypton tuning and fitting service - 
'phone (0922) 33008. 

PRICES INCLUDE VAT, POST AND PACKING. 

Improve performance &economy NON 

ill....- Electronics Design Associates, Dept., PW/8 
82 Bath Street, Walsall, WS1 30E. Phone: (0922) 33652 
Name 

Address 

1 

I 
Ignition Changeover twitches 0E4.30 Lim R.P.M. Limit systems in above units Is E2.42 

Mk. 2 Ready Built Negative Earth a E14.97 

Mk. 2 Reedy Built Positiva Earth a C14.97 

Mk. 2 DIY Ass. Kit! El 1.E10 
Q4errIt I enclose cheque/PO's 

fore 

Cheque No. 

Send SAE if brochure 
only required. 

Qeeliee 
mY7(N'te(IYBI 

AlieyArt 
ice 

1 

1 

THREE FOR £16.50 

QUALITY ITEMS 
Compare performance and 
specification with units 
costing 3 times es much! 

24 HOUR 

CLOP( 
SILENT RUNNING 

ARGE INS SIZE 64 
xNUMERALS 

21 
AC 

BULK PURCHASE - EXCLUSIVE 
CH FpBTRSH PRtICÉ 

ALLOWS USTO SETI= 
AS USED IN BRRUfI L' 

DIGITAL CLOCKS II 

MECHANISM ONLY 

U ,-7-*- VIA -4 
Assemble 
It in an evening: 

MECHANISM Int. assembly 
AND CASE Instructions 6.0 7.99 1 

7 E//R/5 
Rad:v 

THREE FOR £22 

Send cheque/P.O./M.O. for the correct 
amount which includes VAT and 
P & P or pay by Access/Barclaycard. 
Send name, card number (if 
applilable) and address to: 
HENRY'S RADIO 
303 EDGWARE ROAD, 
LONDON W2 
TRADE E EXPORT ENQUIRIES 
contact MIKE BAKER e1.723 1N A 

NORMALLY 
f24 MIR CASE 

Modern styling 

COMPLETE UNIT 

s 

THREE FOR £25 
POST &, VAT INCLUSIVE 

LONDON 404/6 Edgware Road, Landon W2 

231 Tottenham Court Road, London W1 

1 NOTTINGHAM 94/96 Upper Parliament Street 

1 READING 130/131 Friar Street, Reading Redd. 
HARROW 190/4 Station Road, Harrow, Middx. 
CROYDON 110 North End, Croydon, Surrey 

ULTRON COMPONENTS 
35 PARK AVENUE, POTTERS BAR, HERTS. 01-882 4355 

CASH WITH ORDER, 
OR PHONE US 

DISCOUNTS: -15% off for 124- 2e0 off for 50+ 25% off for 100+ of one type 

COMPARE THESE PRICES - 
ALL INCLUSIVE OF V.A.T. 

I MAIL ORDER ONLY 

Add 25p p & p for 
orders under £5.00 

ALL TOP BRANDED MAKES, AND GUARANTEED 
AC126 90 
AC127 18p 
AC128 42p 
AC154 44p 
AC187 86p 
AC188 80p 
ACY17 2N708 SOp 

ACY20 88p 
ACY21 120 
ACY22 10p 
ACY4o lop 
ACY41 p SOp N961 1 ACY44 p 
AD149 1op 
AD181 8p 
AD162 71, 
AF114 179 N 304 1 p 
AF117 lip 
AP139 88p 88 2N1307 
AF125 9tlto0 

AF178 1E'86 
BC107 1886 
BC107B 86p 
BC108 96p 70p 
BCI09 2N 1671B 4 14p 
BC109B 2N2217 14p 
BC113 2192218 16p 
BC114 282220 169 
BC115 2N2297 18D 
BC116 2/92303 87p 
BC116A 2N2369 169 
BC117 2N2369A 11'00 
BC118 282411 68p 
BC119 282646 60p 
BC134 2512846 489 
BC136 282894 60p 
BC137 2N2904A 80p 
BC138 2N'2905 ßOp 
BC153 2/92906 76p 
BC154 2N2906A Sp 
BC158 2N2907A 8D 
BC167B 2N2925 lOp 

18 

10e' BFY18 47p 2N 

18p BC182 lop MJE3055 
15p BC184 lop MPF 10 2 
lop BCY42 87p '2/9697 
19p BCY43 25p 2/9698 
1ßp BCY58 18p 219699 
12p BCY59 18p 2N706A 
28p BF154 p 
18p BF177 27P 2N914 

BF182 Up 2N918 
BF183 Up 2N920 

21p BF185 20p 2N929 
86 135196 2 
86 BF200 31p 281131 
45p BF274 18p 2N1132 
369 BFW88 19p 281302 
85p BFW89 180 281303 
18p BFW91 2N1304 
lip BFX29 25p 2N1305 
24p BFX38 30D 2N1306 

49p BFX88 21e' 2N1308 
10p BFY11 20p 2N1309 

1871 
105 BFY19 54p 2N1671A 
10p 131772.50131772.50 19p 
lip 1371(511371(51 19p 
18p BFY64 33p 
14p BFY90 72e' 
lop B8W70 16p 
lap B8X26 ßßp 
14p 88X67 28p 
18p BY127 lip 
lop BU108 CA 
22e' MEF103 35p 
12p MJ480 75e' 

18p MJ481 95p 
lap M3490 85p 
loo MJE371 60p 
17p MJE2801 
17p 1116 
1Sp MJE2955 
lop 61'00 
Mullard Hi -Stab 1 watt 

2342926 
2343053 
2N3054 
283055 
283302 
283525 
283814 
283615 
283883 
2N370'2 
2N3703 
283704 
283705 
2N3707 
2N3708 
283709 
283710 
283711 
2N3730 
2573771 
2N3773 
2193791 
283819 
2N3868 

1'00 2573903 
219 283904 
20p 283905 
18p 283906 
27p 2N4061 
760 2345458 
13p 0A81 
1ßp 0020 
ISOp 0C28 
44p 0029 
70p 0035 
8ßp 0036 
45e' 0071 
ß2p 0083 
14p OCP71 
leg ZTX107 
leg ZTX108 
14p P0.4005 

resistors, 21p each 

14p 

809 
lip 
13p 
lep 
840p 

18p 

80p 
lIp 
18 
18p 
88p 
88e' 
Up 

ß7p 
90p 

B.C.A. 
40309 
40310 
40311 
40312 
40314 
40315 
40318 
40317 
40319 
40320 
TIP33C 
TIP35 
TIP36C 

Diodes 
6A stud 
15A stud 
1N4005 
182148 

Bridge 
Bectllera 
IA 600V 
2A 600V 

B.C.R.o 
1/05 
1/10 
1/20 
18/400 
18/800 

Trims 
BC4OD 
8C45D 
8C45E 
BCSOD 

48p 
Up 

88p 

448e' 
Up 
Up 
8ßp 

I2 
ßi'88 

Up 
8p 
6p 

ß8p 
48p 

40p 

11-80 

11'06 
11'80 
11'46 
61'60 

1.C., 
741 Up 
1310 1a 00 
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WILMSLOW AUDIO 
THE Firm for speakers! 

SPEAKERS SPEAKERS 
Baker Group 25, 3, 8 or 15 ohms £8-64 Goodmans 15P 8 or 15 ohm £22 -SO 
Baker Group 35, 3, 8 or 15 ohms £1025 Goodmans 18P 8 or 15 ohm £39.00 
Baker Group 50/12 8 or 15 ohms £1400 Goodmans Hifax 750P £16-00 
Baker Group 50/1S 8 or 15 ohms £18-82 Goodmans 5" midrange 8 ohm £4-06 
Baker Deluxe 12" 8 or 15 ohms £12.30 Gauss 12" 200 watt £8400 
Baker Major 3, 8 or 15 ohms £10-69 Gauss 15" 200 watt £9600 
Baker Superb 8 or 15 ohms £1631 Gauss 18" 200 watt £12900 
Baker Regent 12" 8 or 15 ohms £900 Jordan Watts Module 4, 8 or 15 ohm £1S-36 
Baker Auditorium 12" 8 or 15 ohms £1465 Kef T27 ES1O 
Baker Auditorium 15" 8 or 15 ohms £19 41 Kef T15 £6 25 
Celestlon G12M 8 or 15 ohms £12.95 Kef 8110 £6.75 
Celestion G12H 8 or 15 ohms £15-9S Kef 8200 £7-8S 
Celestion G12/50 8 or 15 ohms £1650 Kef 8139 E1S-06 
Celestion G12/50TC 8 or 15 ohms £1600 Kef DN8 £2-08 
Celestlon G15C 8 or 15 ohms £26-95 Kef DNI2 £539 
Celestlon G18C Bor 15 ohms E34-50 Kef DN13 SPIO15 or SP1017 £4-0S 
Celestlon HF1300 8 or 15 ohms £6.98 Lowther PM6 £30-00 
Celestlon HF2000 8 ohms £8.55 Lowther PM6 Mk 1 E32 -8S 
Celestlon MHI000 8 or 15 ohms £1350 Lowther PM7 £48-60 
Celestlon CO3K £4.46 Peerless KOIODT 4 or 8 ohms E7.25 
Decca London ribbon horn £28.80 Peerless DTIOHFC 8 ohms £8-26 
Decca London CO/1000/8 Xover £675 Peeress KO40MRF 8 ohms £928 
Decca DK30 ribbon horn £17-25 Peerless MT225HFC 8 ohms £2 95 
Decca CO/1/8 Xover (DK30) £4-50 Richard Allan CA12 12" bass E1900 
EMI 14 x 9 Bass 8 ohms 14A770 £1192 Richard Allen HPPB £11-93 
EMI 8 x 5, 10 watt, d/cone, roll surr. £3.56 Richard Allan LPPB E8-33 
EMI 81" d/cone, roll surr. 8 ohms £3-93 Richard Allan DT20 £6-06 
EMI 8 roll surr. bass E5'73 Richard Allan CN8280 £16-20 
EMI 5' mid range £3.15 Richard Allan CN820 £3-1S 
Eiac 59RM109 (15) 59RM114 (8) £3-38 Richard Allan Super disco 60W 12" £16.95 
Elac 8f" d/cone, roll surr. 8 ohms £3.83 Richard Allen CG15 15" bass £27-45 
Elac 10" 10RM239 8 ohms £3.83 Richard Allen Super Disco 10' 50 watt £13-25 
Eagle Crossover 3000hz 3, 8 or 15 ohm E1-57 Richard Allen Super Disco 8' 50 watt £12-9S 
Eagle FRO £5-51 Radford MD9 E10 -S0 
Eagle FR85 £8-66 Radford MD8 dome mid range £12.50 
Eagle FR8 £11 08 Redford TD 3 £7 25 
Eagle FR10 £14 06 Radford Crossover network £13-00 
Eagle HT15 £396 BD25 Mk II £22-00 
Eagle HT21 £6.13 STC 4001G ES -90 
Eagle MHT10 £4.00 Tannoy 10" HPD £67-50 
Eagle FF28 multicell. horn £8'10 Tannoy 12" HPD £73.75 
Fane Pop 15, 8 or 16 ohm £525 Tannoy 15" HPD £00-1S 
Fane Pop 33T, 8 or 16 ohm £925 Wharfedale Super 10 RS/DD 8 ohms £1350 
Fane Pop 50, 8 or 16 ohm £12-S0 Cases 8 RS/DD £9-28 Fane Pop 55, 8 or 16 ohm 
Fane Pop 60, 8 or 18 ohm 

£15 50 
E17 -9S 

Fane Pop 70, 8 or 16 ohm £18.75 
Fane Pop 100, 8 or 16 ohm £27.95 
Fane Crescendo 12A, 8 or 16 ohms £37-95 
Fane Crescendo 12BL, 8 or 16 ohms £39.95 
Fane Crescendo 15/100A, 8 or 16 ohms £49.95 
Fane Crescendo 15/125, 8 or 18 ohms 
Fane Crescendo 18, 8 or 16 ohms 

£59 05 
£67.95 SPEAKER KITS 

Fane 910 Mk II horn £15-7S Baker Major Module 3, 8 or 15 ohms each £1326 
Fane 920 Mk II horn £36-9S Goodmans DIN 20 4 or 8 ohms each £1328 
Fane HPX1 crossover 200 watt E2.50 Goodmans Mezzo Twin Kit pair £46.50 
Fane 13 a 8, 15 watt dual cone £S SO Helme XLK 20 pair E13-50 
Fane 801T 8" d/c, roll surr. E6-96 Helme XLK 30 pair £1710 
Goodmans Axent 100 £760 Helme XLK 35 pair £21 60 
Goodmans Audiom 200 8 ohm £13 46 Helme XLK 40 pair E31 50 
Goodmans Axiom 402 8 or 15 ohm £1980 Helme XLK 50 pair E50 40 
Goodmans Twinaxlom 8, 8 or 15 ohm £9 -SO KEF kit 1 pair £4410 
Goodmans Twinaxlom 10, 8 or 15 ohm £978 KEF kit Ill each E39 38 
Goodmans PP 8 or 15 ohm E5 -9S Peerless 20-2 each £15.70 
Goodmans 10P 8 or 15 ohm £6 25 Peerless 30-2 each £2195 
Goodmans 12P 8 or 15 ohm £14.95 Peerless 20-3 each £23.90 
Goodmans 12PG 8 or 15 ohm -1650 Peerless 50-4 each £36.4S 
Goodmans 12PD 8 or 15 ohm 14-95 Peerless 1060 pair £60.40 
Goodmans 12AX 8 or 15 ohm £3900 Peerless 1070 each £4140 
Goodmans 15AX 8 or 15 ohm £45.00 Peerless 1120 each E45.00 

Complete kits in stock for Radford Studio 90, Radford 
Monitor 180, Radford Studio 270, Radford Studio 360, 
HiFi Answers Monitor (Rogers), HiFi News No 
Compromise (Frisby), HiFi News State of the Art, 
Wireless World Transmission Line (Bailey), Practical 
HiFi and Audio Monitor (Giles), Practical HiFi and 
Audio Triangle (Giles), Popular HiFi (Colloms), etc. 
Construction leaflets for Radford, Kef, Jordan Watts, Tannoy, Hi-Fi 
Answers Monitor, Free on Request. 

P.A. Amplifiers, microphones etc. by Shure, Linear, Eagle, 
Beyer, AKG etc. 

FREE with orders over £10-"HiFi Loudspeaker Enclosures" Book 

SPEAKER KITS 
Richard Allan Twin assembly 
Richard Allan Triple 8 
Richard Allan Triple 12 
Richard Allan Super Triple 
Richard Allan RA8 Kit 
Richard Allan RA82 Kit 
Richard Allen RA82L Kit 
Fane Mode One Mk2 
Wharfedale Linton II kit 
Wharfedale Glendale 3XP kit 
Wharfedale Dovedale III kit 

each £13 46 
each E20. 25 
each f25 *16 

each E29.25 
pair E37. 00 
pair E59. 40 
pair E65 70 

each E10.35 
pair E20 01 
pair E47 70 
pair E59.40 

HI-FI 
ON DEMONSTRATION 

in our showrooms 
Akai, Armstrong, Bowers and Wilkins, 
Castle, Celestion, Dual, Goodmans, 
Kef, Leak, Pioneer, Radford, Richard 
Allan, Rotel, Tandberg, Trio, Video- 
tone, Wharfedale, etc. Ask for our 
Hi-Fi Discount Price List. 
THIS MONTHS SPECIALS! Pioneer 
PL12D £4300, Pioneer PL15R £53 00, 
Pioneer SX434 £9895, Rotel RX202 
£8000, Videotone Minimax II £3900. 

We stock the complete Radford range 
of amplifiers, preamplifiers, power 
amplifiers, tuners, etc., and also 
Radford Audio Laboratory equipment, 
low distortion oscillator, distortion 
measuring set, audio noise meter, etc. 

All Prices Include VAT 
(Prices correct at 4.6.76) 

Send stamp for Free 32 page booklet 
'Choosing a Speaker'. 

All units guaranteed New and Perfect. 
Carriage and Insurance: Speakers 50p 
each, 12" and up 75p each. Kits 80p each 
(£1-60 per pair). Tweeters and cross- 
overs 30p each. 

WILMSLOW 
AUDIO 

Dept. PW 
Loudspeakers, Mail Order and Export: 
Swan Works, Bank Square, Wilmslow. 
Hi-Fi, Radio & TV: Swift of Wilmslow 
5 Swan Street, Wilmslow, Cheshire. 
PA, Hi-Fi & Accessories: Wilmsow 
Audio, 10 Swan Street, Wilmslow, 

Cheshire. 
Telephone: 

Loudspeakers, Mail Order and Export 
Wilmslow 29599 

Hi-Fi, Radio, etc., Wilmslow 26213 
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>VISCOUNT iv 
STEREO AMP 

R C 
Now the VISCOUNT 
30x30 Stereo MAN 

£24.75 
+£1 50 p&p 

For the experienced 
constructor the Viscount IV 

amplifier comes complete 

with teak finished cabinet, 
front trim panel. knobs and 

all necessary metalwork. 
The specification for the 
NEW 30 e 30 is similar to the 
complete system offered 
below. but of course with the 
bigger output. 

/ BSR DECKS WITH PLINTHS A 
FANTASTIC REDUCTIONS 

MP 60 Type (illustrated) £14.40 
Less Cartridge p&p £2.00 
C141 (not illustrated) £10.80 
Auto. with Cue p&p £1-50 
Fitted Stereo Cartridge 
All plinths finished in matching Teak veneer. 

ILD 
THE NEW`COMPAC SPEAKER 

KIT 
A compact bookshelf speaker system giving a high electro 

accoustic efficiency for the low powered amplifier. 
The professional finish can be obtained with the minimum of 

tools, the infinite baffle type enclosures come ready mitred and 

professionally finished. and fix together with masking tape till 
glue dries. 
The cabinet measures 12" x 9" x 5" deep approx. finished in 

simulated teak. incorporating a quality 8" speaker, maximum £7 50 power handling 7 watts, impedance 8 ohms nominal, magnet L 7 
size 2a" approx.. with 1;' parasitic tweeter. PAIR INCLUSIVE 

1.70 

COMPLETE 20 x 20 SYSTEMS 

SYSTEM 1ís £65.00 
The new 20 + 20 watt Stereo Amplifier incorporating the latest silicon transistor solid state circuitry, the 

RT -VC VISCOUNT IV gives you a powerful 20 watts RMS per channel into 8 ohms. Superb teak -finished 

cabinet, with anodised fascia to harmonise with any decor. Polished trim and knobs. 

The VISCOUNT IV has a comprehensive range of controls -volume, bass. treble, balance mono/stereo, mode 

selector. and scratch filter. 
Front panel socket for stereo headphones. And a host of sockets at the rear - for left and right speakers. tape 

recorder, auxiliary. tuner, disc and microphone. 
SPECIFICATION: 20 watts RMS per channel 40 watts peak. Suitable 8-15 ohms speakers. Total distortion at 

10 watts better than 0.2%.Six switched inputs: 1. Magnetic PU.- 3 millivolts at 47 K ohms (R.I.A.A.); 2. Crystal/ 

ceramic P.U. - 50 millivohs at 50 K ohms (R.I.A.A.); 3, 4.6. Tape Tuner/Aux. -140 millivolts at 50 K ohms (flat 

frequency response); 5.Microphone-3 millivolts at 50 K ohms (flat frequency response). 

CONTROLS: Push button ON/OFF, stereo/mono, scratch filter. 6 position rotary selector. Individual rotary 

controls for treble, bass, balance and volume. Headphone socket, tape out socket. Aux. 

mains output. Frequency response: 25 Hz to 25 kHz at full rated output. Signal to noise 
Complete System 

ratio: better than -50 dB on all inputs. Tone control range: Bass ±15 dB at 50 Hz; 
Compte e 

Systspeaem 

Treble ±12 dB at 10 KHz. Power requirements: 250V A.C. mains at 60 watts. with 

Approx size:15) n 3"x 10: MP60 type deck with magnetic cartridge, de luxe plinth and 
£65.00 cover. Two Duo Type IIB matched speakers -Enclosure size 18'/r"x13'/:"x 7'/." approx. in J 

veneer teak. Drive unit 10" with 2)" tweeter. 12 watts handling 24 watts peak. + £6.50 p&p. 

£23.00 

STEREO 
INCORPORATING A GARRARD DECK 
Garrard 3 speed Deck automatic, manual 
facilities together with stereo cartridge and 

cueing device. 
Stereo 21, easy to assemble audio system kit. No soldering required. 

The unit is finished in SimlTeak:. and the acrylic top presents an 

unusually interesting variation on the modern deck plinth. 
Includes -3 speed deck, automatic manual facilities together 

with stereo cartridge and cueing device. 
Two speakers with cabinets. 
Amplifier module. Ready built with control panel, speaker leads 

and full, easy to follow assembly instructions. 
Specifications- For the technically minded. 
Input sensitivity 600mV. Aux. input sensitivity 120mV Power 

output 2.7 watts per channel. Output impedance 8-15 ohms. 

Stereo headphone socket with automatic speaker cutout. 

Provision for auxiliary inputs - radio, tape, etc., and outputs for 

taping discs. 
Overall Dimensions. Speakers approx 12"x 9"x 5".' Complete 
deck and cover in closed position approx.15) x12 x6. 

COMPLETE ONLY Extras if required. Optional Diamond Styli £1.50 
Specially selected pair of stereo headphones with individual level 

+ p&p £4.00 controls and padded earpieces to give optimum performance £5.25 

EASY TO BUILD SPEAKER KITS 
These superb simulated teak -finished speaker kits have been specially 
designed by RT -VC for the cost-conscious hi-fi enthusiast who wants 
top quality speakers but doesn't want to spend the earth. Built to EMI's 

exacting specification, these new RT -VC speaker kits (350 type kit) 

incorporate 13"0 8 woofer, 3' tweeter and matching crossover. 

Easily put together with just a few basic tools. 
Specification (each speaker): Impedance 8 ohms. Power handling 
15 watts RMS (30 watts peak). Response 20-20,000 Hz. Size 

20 x11 x 9, approx. Comparable built units (EMI LE3) sold elsewhere 
for over f45 pair. 

£19.80 
Complete withcrossover 

air complete and Components and circuit 

+ £5.20 p&p diagram. 

SYSTEM 2 £80.00 
Viscount IV amplifier (As System 1a) 
MP60 type deck (As System 1 al 

Two Duo Type Ill matched speakers 
- Enclosure size approx. 27" x 13' 
x 14'. Finished in teak simulate. 
Drive units 13" x 8' bass driver. and 
two 3" (approx.) tweeters. 20 watts 
RMS, 8 ohms frequency range - 
20 Hz to 18,000 Hz. 

Complete System with these 
\speakers £80.00 r £7.60 p & p. 

PRICES: SYSTEM la 
Viscount IV 

amplifier £24.75. f1.90 p 5 p. 

2 Duo Type ob 
speakers £27.00, £6.50 p Er p. 

MP60 type deck with Mag. cartridge 

de luxe plinth 
and cover £19.80,f3.30 p8 p. 

Total if purchased 

separately: 01.55 
Availabls complete for only: £65.00 

fó.50 p S p. 

System consists of a 13" x 8" 
approx. woofer with a 3" tweeter, 
crossover com cirui, 

p D diagram. Frequencyponents response :and 

c 

20 Hzt £6 
Complete with 

+fcl.20 
crossover& to 20 KHz. Power handling 15 watts 

Components and circuit RMS into 8 ohms. (Peak 30 watts.) 

diagram 

PRICES: SYSTEM 2 

Viscount IV 

amplifier £24.75 n f1.90 pap. 
2 Duo Type III 

speakers f41.40, £7.50 p 5 p. 

MP60 type deck with Map. cartridge 

de luxe plinth 

and cover £19.80+fá.30 0 8 p. 

Total if purchased 
seaarataty £85.95 

Available complete for only £80.00 
.f7.60 p6p. 

EMI 350 KIT 

20X 
SYS,. 

Scotland P & P Surcharge 
System 1a f 1.75 System 2 £3.50 

Note: 30 x 30 kit available 
only asa separate item. 
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PUSH BUTTON CAA RADIO KIT- THE TOURIST 

FOR THE EXPERIENCED 
RECTLYCONSTRUCTOR 

WHO CAN SOLDER COR - 

CIRCUIT BOARD 

RECTLY ON 
YOU CAN BUILD THIS KIT CORRECTE 

STEREO CASSETTE 
TAPE DECK KIT 
Kit comprises of ready built cassette tape 
transport mechanism. Featuring pause 
control, solenoid assisted auto-stop. gi 
3 digit tape counter, belt -driven balanced 
fly wheel, DC motor with electronic speed 
control. ready built and mounted record/ 
replay PC board, and two VU meters. power supply. 
PC board. mains transformer. Input and output 
sockets and two level controls. Specification power 
source 240 AC 50Hz.Output more than 0 5v impur 
mike -65dB 10KS2. DIN -47d8. 100K4.Track 
system 2 channel stereo record play-back. Tape 
speed.4.8CM/SEC. Frequency response 50-12.000 Hz signal 
to noise ratio -42dß. Recording system AC Bias. Erasing 
system AC erase. Bias frequency 57KHz Size of mechanism 
B' x 5" x 372" approx unit 
easy to mount into your cabinet 
3" required to clear 
base of mechanism 
approx. 

r8 
TRACK HOME 

Elegant self selector push button player 
for use with your stereo system. 

CARTRIDGEPLAYER 

CompatibUnisound 

le 

with 
m module alndoint 

Iv 

tie Stereoyst21. 
Technical specification Mains input. 
240V, Output sensitivity 125mV. 

cpçmAI nrrrR 

NOW YOU CAN BUILD YOUR OWN 
PUSH BUTTON CAR RADIO! 
This constructior kit comprises a fully built and 
aligned R.F.I.F. module; Printed circuit board, with 
ready mounted integrated circuit output stage and 

all other components. The push button tuning 
mechanism is fully built and tested ready to mate 
with the printed circuit board. (once it is assembled) 
NOTE: No test equipment is required for alignment, 
but remember you input have the ability to solder on 
a printed circuit board. 

Yours 
for only 

î12.60 + C1 .7o p & p. 

*This is an advanced kit 
not suitable for those 
without electrical 
knowledge and those 

unable to solder. 

As above but complete with build 
yourself Unisound Amplifier Kit 
(see opposite panel) +2'Compact' 
easy to build £24.50 speaker kits (see 
..oposite page) + p & p (2.00 

TECHNICAL SPECIFICATION 
(1) Output 4 watts RMS output. For 12 volt operation 
on negative or positive earth. (2) Integrated circuit 
output stage, pre -built three stage IF Module. 
Controls volume manual tuning and five push 
buttons for station selection, illuminated tuning 
scale covering full, medium and long wave bands. 
Size chassis 7" wide, 2" high and 41' deep approx. 
Speaker including baffle and fixing strip 
f1.80+45p. p&p. Car Aerial 

.40 Recommended - fully retractable 
f1.45+40p. p&p. +C1.05 p&p 

0 35 MONO 
AMPLIFIER 

An ideal general purpose 35 watt mono amplifier with full 
mining facilities Suitable for DISCO. PUBLIC ADDRESS & 
GUITAR/MUSICAL INSTRUMENTS. Unit housed in an 

attractively styled teak veneered cabinet. 4 Inputs. DISC 1 & 
DISC 2 (BOTH FOR CERAMIC CARTRIDGES), tape and 
microphone. CONTROLS: All level mixing controls are fitted with 
integral switches, push button type. DISC 1 & DISC 2'. Volume 
combined treble filter. TAPE: Volume combined bass booster 
switch. MASTER: Volume control combined on/of. MIC: Volume 
combined bass booster switch. INDEPENDENT BASS AND 
TREBLE CONTROLS. 

TECHNICAL SPECIFICATION 
Power output: 35RMS into 4 ohms. Speaker: (Suitable for 4 to 
15 ohms speakers). Sensitivities: DISC I& DISC 2: 30 my 
(into 120k RIAA). Treble Filter Switch: 12 db@ 10 KHz. Tape: 
100 my (into 120k Flat). Bass Booster Switch+18 db@ 60 Hz. 

Mic: 2 my (equilised for dynamic). 
Bass Booster Switch-i-20db@ 
60 Hz. Bass Control: ± 15 de 60 Hz. 

Treble Control: +12 dh 10 KHz. ' E1 40 p&p 

£25.00 

BUILD YOUR OWN STEREO AMPLIFIER 
For the man who wants to design his own stereo - 
here's your chance to start, with Unisound - 
preamp, power amplifier and control panel. - Just 
simply screw together. 4 watts per channel into 

e 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. 240V. AC only. 

£8.00 C1.05 p b p 

Als, available with the 'Compact' (see opposite page) easy build speaker kit f1450 1 f2p&p 

PORTABLE DISCO CONSOLE 

All prices include VAT at current rates 
Mail orders to Acton. Terms C.W.O. All enquiries 
stamped addressed envelope. Goods not despatched 
outside U.K. 

DO NOT SEND CARD 

Just write your order giving 
your credit card number 

All items subject to availability. 
Prices correct at 1st June 1676 and 
subject to change without notice. 

Minimum order on ACCESS/BARCLAYCARD-C11. 

INCORPORATES: Pre -Amp with full mixing facilities. including switched input 
for mic with volume control. switched input for auxiliary with volume control. 
bass and treble controls. volume control and blend control for turntables. Two 
B.S.R. MP60 type single play professional series decks. fitted with crystal cartridges. 

R 

TECHNICAL SPECIFICATION: 
Pre -amp - Output - 200mV. 
Auxiliary inputs - 200mV and 
750mV into 1 meg. Mic input - 6mV 
into 100K. 240 volt operation. 
Turntables capacity - T", 10" or 

12" records. Rumble, wow end flutter 
Rumble Better than -35dß. Wow 
Better than 0.2%. Flutter Better than 
0.06% )Gaumont kalee meter). 
Finish - Satin black mainplate with 
black turntable mat inlaid with 
brushed aluminium trim. Tonearm and 
controls in black and' brushed 
aluminium. 

Console size - 
Unit Closed -17}"' x131" x 81"lapp.l 
Unit Open -35j"x13f"x4}'"(epp.) 
This disco console is ideally matched 
for the Reliant IV and Disco 50 or any 
other quality amplifier. 
The unit is fig shed in black PVC with 
contrasting simulated teak edging. 
diamond spun control knobs with 
matching control panel. 

Yours for only 

£51.00r£6-50p&D. 

C 
21 C HIGH STREET, ACTON, LONDON W3 6NG 
323 EDGWARE ROAD, LONDON W2 
Personal Shoppers EDGWARE R D: 9 a.m.-5.30p.m. Half day Thurs 
ACTON: 9.30à.m.-5p.m. Closed all day Wed. 
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Texan Amplifier as 

featured by PRACTICAL WIRELESS 
SOLE U.K. DISTRIBUTORS - HENRY'S 

8mtireT?tenereerse* 
£32 KIT PRICE INC. VAT+ £1.00 p&p 

Built and tested £42.00 Inc VAT -E1.00 p&p 

Build the Texan stereo amplifier, then you can be 
doubly proud I Fora start, you'll own a superb home 
entertainment unit. And have had all the pleasure of 
doing ityourself, with the Henry's kit. 
Look at the Urea specification 
ncorporating fully integrated stereo preamp and power amp, 

with 6 IC's, 10 transistors, 6 rectifiets and zene, diodes. Plus 
tabilisied, protected circuitry, glass fib pcb; Gardeners 
ow -field low -line mains transformer ; all facilities and 
ontrols. Slim design, chassis 141% x 6" x 2" overall. 20 watts 

per channel ISMS, less than 0.1% distortion at 1 kHz 

TEXAN FM 
TUNER KIT .50 

inc. VAT+ 50p pep 

Built and tested £28.50 inc. VAT 
50p p&p. 

Build the matching Texan stereo tuner ! 

Features advanced vaiioap tuning. Phase 
lock loop decoder. Professionally 
designed circuit. Everything you need is 
in the kit. From the glass fibre pcb to the 
cabinet itself. Excellent spec '.2.5 uV 
aerial sensitivity. 500 mV output 
(adjustable). Tuning range 87-102 
MHz. Mains powered. 
THE NATURAL FOLLOW-ON 

WSW 
NORMALLY £24.00 WITH CAS 

X I.vr 
HENRY'S I 

P 

LOTS OF 3E16.50 
INC. V A.T. and P&P 

* Can be 
built Stage 
by stage 
Ask for 
leaflet 5. * Everything 
necessary 
supplied. 
Full after 
sales 
service and 
guarantees. 

VIDEO SPORT 

An up-to-the- 
minute game. 
Plugs into your own TV aerial soc e, Switch on. And you're away 

! Choose your game -football, Lettnis or hole -in -the -wall. Absolutely sale. For you. Your ch,ldien. And your TV. Mains powered. List Price 142.50 
HENRY'S PRICE 

£25.00 
inc.VAT+50p pop 

* OVER 10,000 
ALREADY SOLD * IDEAL GIFT 

SILENT RUNNING LARGE 
ILLUMINATED NUMERALS 
A. C. MAINS SIZE 6I'x 21x 2 

Ac ou.le.eroeo,:mde.<umaeero.eaareveco Amer Unii 

Also lion, rouir n MISTRAL DIGITAL 
CLOCK KIT £11.50 vat 3%, abe 

HENRY'S R4M i 
ELECTRONIC R814CE f0 LATEST 

CATALOGUE PI 
OON 50pDPerzOo 

20p sEf 0 F-. ao 
q Pao 

carr/pack. 

EA RÿS 
ADIO 

All mail to: Henry's Radio 
303 Edgware Rd.London W2 

LONDON W2 404/6 Edgware Road. Tel. 01-402 8381 

LONDON Wt. 231 Tottenham Ct Rd. ,2;:'i a, Tel 01-636 6681 

*NOTTINGHAM. 94/96 Upper Parliament St. Tel: (0602) 40403 
*READING. BERNS . 130/131 Friar Street. Tel: (0734) 583230. 

*CROYDON. 110 North End. Tel: 01-681 3310 
1 Y 

TORE 

Please Not 
MAIL ORDER 

VATOMERS 

HENK 
CREDIT AIVy - OVERPAyMENTg 

in 

in 

' 
.1 

ANNOUNCEMENT 

RHYTHM GENERATOR. 
ni aWIN0.114. .FDXtaOT.EFrVRA< 

TANO0 CNA Cay 4r2.RDCK AMB, M 

III 

ALL COMPONENT 
PARTSARE A+ 
AVAILABLE - 

SEPARATELY S.A.E. - f II 
FOR LISTS, OR FOR '}x;N''..r .$ 

e PRICING. 
Tel. 0246-31475 

xi.,, x3id"-, . ; ':: 

FULL KIT: £3990 + £1 00 (Includes V.A.T.) 
KIT INCLUDES NEW UPDATED P.C.B's 
With Printed layout for easy assembly, all components "nice" switches 
and knobs, case, in fact everything you need to complete this very exciting 
Project. 

P.C.B's ARE AVAILABLE SEPARATELY. 
Set of NEW UPDATED P.C.B's with a printed layout, made in first class 
quality fibre -glass, by a well known national company. 

Price on application to: 
ASTRO-W.K.F. Inc. 
1 QUEEN STREET NORTH 
WHITINGTON MOOR, 

- CHESTERFIELD, 
.'Sii DERBYSHIRE tr40 Tel : 0246-31475 e I.i. -. 

SPECIAL OFFER . u 81.13 

SOUTHERN VALVE COMPANY 
P.O. Box 144, BARNET, Herts. 

New, 90 day guaranteed valves of many popular makes. Postage 9p 1st, 7p 
additional valves, max 55p, 

Telephone: 01-440 8641. 

ALL NEW & BOXED VALVES (Intl. tax) 

AZ31 
DY86/7 
DY802 
E1391 
ECC81 
ECC82 
ECC83 
ECC85 
ECC88 
ECH42 
ECH81 
ECH83 
ECH84 
ECL80 
ECL82 
ECL83 
ECL88 
EF80 
EF85 
EF86 
EF89 
EF183 
EF184 
EH90 
EL34 
EL41 
EL84 
EL90/1 
EM84 
EYS1 
EY 86/7 

86p 
369 

18D 
85p 
84p 
89p 
409 
479 
729 
88p 
828 
529 
629 
47D 
68p 
429 
300 
87p 
529 
83p 
87p 
87p 
68p 
88p 
68p 
359 
479 
479 
479 
38p 

EZ40/1 
F.ZBO 
EZ81 
04501 
0Z30 
PC86 
PC88 
PC97 
PC900 
PCC84 
PCC/35 
PCC88 
PCC89 
PCC189 
PCF80 
PCF82 
PCF88 
PCF200 
PCF801 
PCF802 
PCF805 
PCF806 
PCF808 
PCH200 
PCL82 
PCL83 
PCL84 
PCL85 
PCL805 
PCL86 
PCL200 

50p 
85p 
30p 
80p 
45v 
63P 
ß3D 
409 
499 
409 
449 
629 
509 
68p 
40v 
SOP 
68p 
969 
509 
55p 

1121 
649 

21.12 
779 
87p 
50P 
479 
829 
8299 
80v 

0116 

PD500 22-26 
PFL200 78p 
FLU; 822 
PLBI 50p 
PL81A 64p 
PL82 380 
P1.83' 48D 
PL84 98p 
PL6M L 769 PL504 f 
PLSOB 83 
PL509 41 80 
P1.519 42'80 
PL802 42 00 
PY33 629 
PY81/3 41p 
PY88 419 
PY800 419 
PY801 41p 
PY500 i 41.00 PY500A f 
UBF89 40p 
120085 48p 
UCH42 729 
UCH8l 42p 
UCL82 422 
UCL83 68D 
UF41 680 
12F89 422 
U L41 72p 

UL84 
ÚY85 
1226 
U26 
12191 
ß/30L2 
6BW7 
6F23 
6F28 
696 - 

10F1 
20L1 
201'4 
3001 
30015 
30C17 
30018 

44p 
7860 

p 
852 
708 
70p 
88D 
700 
88D 
47D 

8óó 
869 
40p 
789 
78p 

11-21 
30F5 76p 
30FL1 l 97p 
30FL2 f 
30L1 40p 
30L15 78p 
30L17 72p 
30P12 76p 
30P39 709 
30PL1 4186 
30PL13 76p 
80PL14 832 
30PL15 86p 
3oP4MR 6Op 

We offer return of post service. Post free over £1000. 
Most other types available. 

Items in stock at time of going to press but subject to possible 
market fluctuations if unavoidable. 

TRADE. Representative will call West Country A S. Wales, 
also Suffolk, Norfolk, Hunts, etc. 

Enquiries s.a.e. DISCOUNT PRICES, CWO only. 

One valve post 9p, each extra valve 7p (maximum 55p) LISTS 
s.a.e. please. VAT G 124 incl. 
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15-240 Watts ! 
HY5 
Preamplifier 

HY30 
15 Watts 
into 8S2 

HY50 
25 Watts 
into 812 

HY I 20 
60 Watts 
into 81? 

HY200 
120 Watts 
into 812 

HY400 
240 Watts 
into 4S2 

POWER 
SUPPLIES 

I.L.P. Electronics Ltd. 
Crossland House 
Nackington, Canterbury 
Kent CT4 7A D 

Tel. (0227) 63218 

The HY5 is a mono hybrid amplifier ideally suited for all applications. All common input 
functions (mag Cartridge, tuner, etc) are catered for Internally. The desired function Is achieved 
either by a multi -way switch or direct connection to the appropriate pins. The internal volume 
and tone circuits merely require connecting to external potentiometers (not Included). The 
HY5 is compatible with all I.L.P. power amplifiers and power supplies. To ease construc- 
tion and mounting a P.C. connector is supplied with each pre -amplifier. 
FEATURES: Complete pre -amplifier in single pack-Multi-function equalization-Low noise- 
Low distortion-High overload-Two simply combined for stereo. 
APPLICATIONS: Hi-Fi-Mixers-Disco-Guitar and Organ-Public address 
SPECIFICATIONS: 
INPUTS. Magnetic Pick-up 3mV; Ceramic Pick-up 30mV; Tuner 100mV; Microphone 10mV; 
Auxiliary 3-100mV; input impedance 4.7k0 at 1kHz. 
OUTPUTS. Tape 100mV; Main output 500mV R.M.S. 
ACTIVE TONE CONTROLS. Treble ± 12dB at 10kHz; Bass ± at 100Hz. 
DISTORTION. 0.1% at 1kHz. SignahNoise Ratio 68dB. 
OVERLOAD. 38dB on Magnetic Pick-up. SUPPLY VOLTAGE ± 16-50V. 
Price £4.75 + £119 VAT P&P free. 
The HY30 is an exciting New kit from I.L.P. It features a virtually indestructible I.C. with short 
circuit and thermal protection. The bit consists of I.C., heatsink, P.C. board. 4 resistors, 6 
capacitors, mounting kit, together with easy to follow construction and operating instructions. 
This amplifier Is ideally suited to the beginner in audio who wishes to use the most up-to-date 
technology available. 
FEATURES: Complete Kit-Low Distortion-Short, Open and Thermal Protection-Easy to 
Build. 
APPLICATIONS: Updating audio equipment-Guitar practice amplifier-Test amplifier- 
audio oscillator. 
SPECIFICATIONS: 
OUTPUT POWER 15W R.M.S. into 80; DISTORTION 0.1% at 1.5W. 
INPUT SENSITIVITY 500mV. FREQUENCY RESPONSE 10Hz-16kHz-3d8. 
SUPPLY VOLTAGE ± 18V. 
Price £1-75 + £1.19 VAT P&P free. 
The HY50 leads I.L.P.'s total integration approach to power amplifier design. The amplifier 
features an Integral heatsink together with the simplicity of no external components. During the 
past three years the amplifier has been refined to the extent that it must be one of the most 
reliable and robust High Fidelity modules In the' World. 
FEATURES: Low Distortion-Integral Heateink-Only five connections -7 amp output tran- 
sistors-No external components 
APPLICATIONS: Medium Power HI-FI systems-Low power disco-Guitar amplifier 
SPECIFICATIONS: INPUT SENSITIVITY 500mV 
OUTPUT POWER 25W RMS into 80 LOAD IMPEDANCE 4-160 DISTORTION 0.04% at 25W 
at 1kHz 
SIGNAL/NOISE RATIO 75dB FREQUENCY RESPONSE 10Hz-45kHz-3dB. 
SUPPLY VOLTAGE ±25V SIZE 105 50 25mm 
Price E8.20+£1,55 VAT P&P free. 
The HY120 is the baby of I.L.P.'s new high power range. Designed to meet the most exacting 
requirements Including load line and thermal protection this amplifier sets a new standard in 
modular design. 
FEATURES: Very low distortion-Integral heatsink-Load line protection-Thermal protection 
-Five connections-No external components 
APPLICATIONS: Hi-Fi-High quali.:y disco-Public address-Monitor amplifier-Guitar and 
organ 
SPECIFICATIONS 
INPUT SENSITIVITY 500mV. 
OUTPUT POWER 60W RMS Into 80 LOAD IMPEDANCE 4-160 DISTORTION 0.04% at 60W 
at 1kHz 
SIGNAL/NOISE RATIO 90dB FREQUENCY RESPONSE 10Hz-45kHz -3dB SUPPLY VOLTAGE 
±35V 
SIZE 1145085mm 
Price E14.40+£1,16 VAT PAP free. 
The HY200 now improved to give an output of 120 Watts has been designed to stand the most 
rugged conditions such as disco or group while still retaining true H! -Fi performance. 
FEATURES: Thermal shutdown-Very low distortion-Load line protection-Integral heatsink 
-No external components 
APPLICATIONS: Hi-Fi-Disco-Monitor-Power slave-Industrial-Public Address 
SPECIFICATIONS 
INPUT SENSITIVITY 500mV 
OUTPUT POWER 120W RMS into 8.0 LOAD IMPEDANCE 4-160 DISTORTION 0.05% at 
100W at 1kHz. 
SIGNAL/NOISE RATIO 96 dB FREQUENCY RESPONSE 10Hz-45kHzB SUPPLY VOLTAGE 
+45V 
SIZE 114 100 85mm 
Price £21.20+£1.70 VAT PAP free. 

The HY400 Is I.L.P.'s "Big Daddy" of the range producing 240W into 40! It has been designed 
for high power disco address applications. If the amplifier Is to be used at continuous high 
power levels a cooling fan Is recommended, The amplifier Includes all the qualities of the rest 
of the family to lead the market as a true high power hi -fidelity power module. 
FEATURES: Thermal shutdown-Very low distortion-Load ilne nrotecton-No external 
components. 
APPLICATIONS: Public address-Disco-Power slave-Industriel 
SPECIFICATIONS 
OUTPUT POWER 240W RMS Into 40 LOAD IMPEDANCE 4-160 DISTORTION 0.1% at 
240W at 1kHz 
SIGNAL NOISE RATIO 94dB FREQUENCY RESPONSE 10Hz-45kHz -3d8 SUPPLY VOLTAGE 
+45V 
INPUT SENSITIVITY 500mV SIZE 114 x 100 x 85mm 
Price E29,25+E2.34 VAT PAP tree. 
PSU36 suitable for two HY30's £4,75 p us £1.19 VAT. P/P tree. 
PSU50 suitable for two HY50's E9.20 plus £1.55 VAT. P/P free 
PSU70 suitable for two HY11;0's E12,50 plus £1.00 VAT. P/P free. 
PSU90 suitable for one H1100 E11.50 plus £0.92 VAT. P/P free. 

TWO YEARS' GUARANTEE ON ALL OF OUR PRODUCTS 
Please Supply 
Total Purchase Price 

Available 
June '76 

I Enclose Cheque Postal Orders Money Order D 
Please debit my Access account D Barclaycard account 
Account Number 
Name and Address 

Signature 
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SAVBIT 
handy solder 
dispenser 

Contains 2.3 metres 
approx. of 1.22 mm 
Ersin Multicore 
Savbit Solder. 
Savbit increases 
life of copper bits 
by 10 times. 
Sizes 3ap 

For soldering 
fine joints 

Two more dispensers to 
simplify those smaller jobs. 
PC 115 provides 6.4 metres 
approx. of 0.71 mm solder for 
fine wires, small components 
and printed circuits. 
PC115 50 p 
Or size 19A for kit wiring or 
radio and TV repairs. 
2.1 metres approx. of 
1.22 mm solder. 
Size19A 43p 

Handy size Reels & Dispensers 
OF THE WORLD'S FINEST CORED SOLDER TO DO 

A PROFESSIONAL JOB AT HOME 
Ersin Multicore Solder contains 5 cores of non -corrosive flux that instantly cleans heavily 
oxidised surfaces and makes fast, reliable soldering easy. No extra flux is required. 

handy size reels of SAVBIT, 
40/60, 60/40 & 
ALU -SOL ál%ÿ r 
These latest Multicore solder reels are 

ideal for the toolbox. Popular specif cations 
cover all general and electrical applications, plus a major advance 
in soldering aluminium., Ask for a free copy of 'Hints on Soldering' 
containing clear instructions to make every job easy. 

Ref. Alloy Diam. 

mm 

Length 
metres 
approx, 

Use Price 

Size 
3 

Size 
4 

Size 
10 

Size 
12 

40/60 
Tin/Lead 

ALU -SOL 

60/40 
Tin/Lead 

SAVBIT 

1.6 

1.6 

0.7 

1.2 

10.0 

8.5 

39.6 

13.7 

For economical general 
purpose repairs and 
electrical joints. 
For aluminium repairs. 
Also solders aluminium 
to copper, brass etc. 
For fine wires, small 
components and printed 
circuits. 
For radio, TV and 
similar work. Increases 
copper -bit life tenfold. 

£1. 49 

£1.99 

£1.49 

£1.49 

BIB WIRE 
STRIPPER 
& CUTTER 
Fitted with unique 
8 -gauge selector and 
handle locking device. 
Sprung for automatic 
opening. Strips flex 

and cable in seconds. Model 88 86 p 

SOLDER- 
WICK 
Absorbs solder 
instantlyfrom 
tags, printed 
circuits etc. Onlyneeds 
40-50 Watt soldering iron. Quick 
and easy to use. Non -corrosive. 

Size18 97p 

Sole U K Sales Concessionai es Prices shown are recommended retail, inc. VAT From Electrical 

Bib Hi-Fi Accessories Limited, and Hardware Shops. In difficulty send direct, plus 15p P&P 

Kelsey House. Wood Lane End. Hemel Hempstead, Herts. HP2 4RO. Prices and specifications subject to change without notice 

BENTLEY ACOUSTIC 
CORPORATION LTD. 

EC809140 
18 

jBM85 
ECF80 .50 
ECF82 59 
ECF86 80 

1L0 
E1187 140 
EMM809 80 

PCC8.45 84 
3f1 

6 .47 
PCC88 -81 
PCC89 .49 
PCC199 '62 

PY800 40 
PY801 0 
PZ30 .60 
QQV63,10 

$-0 

0301 45 
U403 '90 
U404 .75 
U601 '80 
U4020 76 

AC168 .44 
AC176 64 
AC177 .32 
ACY17 '30 
ACY18 .23 

BF185 .47 
BFY50 46 
111,251 .>O 

13E1'32 .23 
BY100 31 

ECF8045.00 EY51 46 PCF80 .40 Q895/10 VP23 -86 ACY19 -28 BY114 '81 
7a GLOUCESTER ROAD, LITTLIHAMrTON, SUSSEX ECH21 $.00 EY81 46 PCF82 .46 1.00 VP41 '90 ACY20 .21 BY126 48 

All price" Inclusive of V.A.T. at IS}% Telephones 4749 EC1135 1.60 
ECH42 71 

EY83 .60 
EY84 1.80 

PCF84 .70 
PCF86 $7 

Q8150/15 
1.80 

VR105 .60 
VU111 1.00 

ACY21 .83 
ACY22 48 

BY127 .21 
BYZIO .80 

O132 30 
054 46 
1A9 -80 
1AO6T '55 
1A76T -60 
1B3OT .0 
SHOOT .80 
1L4 $6 
1N5GT .76 
1R6 '60 
184 40 
104 '70 
1115 .86 
2D21 .0 
26116 '76 
9X2 -70 
3A4 '66 
906 .0 
3134 -0 
3Q66T .70 
884 46 
3V4 '80 
4CB6 -76 
5008 76 
5R4GY 100 
51140 .60 
6V40 40 
5Y3OT .06 

8B80 
6BA6 
6808 
68E6 
65118 
BBJO 
6BK7A 
BBQ7A 
6BR7 
gBEB 
61387 
6BW6 
gBW7 
gBZ& 
604 
6060 
806 
009 
6008A 
60086 
6008A 
gCLg 
OCL8A 
6CM7 
6CU6 
8013,4 
6D3 
6DE7 

.86 

.40 
90 .0 
-70 
.66 
46 
.0 

1-00 
1.26 
170 
1.0 
66 
.60 
.40 
.00 
45 

9.00 
.50 10 
.90 
.75 
46 10 
-90 

147 
.76 
40 

&JUBA .90 
6K70 .0 
6K80 .60 
6K8GT 06 
6L1 2.60 
6L46C .70 
61.7 .0 
61.18 .0 
61.19 2.0 
6LD20 '80 
ON7GT .70 
6Q70 -0 
6Q70T .0 
OQ7(M) '66 
88.70 .70 
08A7 66 
68070T .76 
6807 -60 
68117 .66 
68.17 .0 
68K7GT .66 
68Q7 430 
6V60 '80 
OV6GT .0 
6X4 '0 
6X50T .46 
7B6 '80 
787 '80 

12BH7 .0 
12BY7 -86 
12E1 3-0 
12J70T 70 
12K5 1.60 
12K76T .60 
12K8 .76 
12Q70T 60 
128C7 40 
12807 '55 
128117 .60 
128,17 .60 
128Q7 .80 
12887 .76 
14117 16 
1487 1.0 
19AQ5 -66 
1906 6E0 
20D1 -70 
20F2 .86 
20L1 1-20 
20P1 10 
201'3 10 
20P4 .84 
20P5 160 
25Aeö -70 
251,66 -70 
25Y60 .80 

30PL151.00 
31A3 -75 
35C6 80 
35D5 95 
35L60T 80 
35W4 46 
36Z3 430 
35Z4GT -00 
35250T 40 
42 1-60 
43 1.26 
SOBS .96 
5005 .70 
50CD60 

1.80 
50E115 .86 
56L66T 

1.0 
86A2 .76 
86A3 .76 
90AG 8.0 
9001 .86 
9000 480 
150B2 100 
21580 .60 
807 140 
1625 $-60 
5702 1-20 

DAF96 430 
DC90 -70 
DF91 .80 
DF96 80 
01140 .70 
DIM 100 
DK96 .70 
DL96 .60 
DM70 .80 
DM71 1.76 
DY87/6 .0 
DY802 .46 
E8000 260 
E80CF 6.0 
E80F 2.20 
E8800 1.20 
E92CC 70 
5180F 146 
E182CC 

8.0 
E188CC 

2.60 
E1148 .60 
EA60 40 
EA76 1.30 
EABC80 .40 
EAC91 .66 
EAF42 '76 

ECH81 35 
ECH83 50 
EC1184 50 
ECL80 46 
ECL82 40 
ECL83 74 
ECL84 66 
ECL85 70 
ECL86 46 
EF22 1.0 
8840 .78 
EF41 75 
EF42 .90 
EF73 1 75 
8E80 -29 
EF83 1 25 
EF85 .88 
EPOS .46 
EF89 .8$ 
EF91 -60 
EF92 .50 
EF97 40 
EF98 .90 
EF183 46 
EF184 -86 
EF804 1.75 
EH90 -46 
81.32 
EL34 .66 

EY86/7 37 
EY88 .0 
EY91 .60 
5240 .0 
EZ41 6$ 
EZ80 482 
EZ81 ßs 
GY501 .86 
GZ32 430 
GZ33 1.0 
0234 -76 
0Z37 140 
HABC80 -80 
111.23DD 

.68 
HL41DD 

1.0 
HL42DD 

1-0 
11N309 1.70 
HVR2 100 
HVR2A 10 
KT41 100 
KT66 40 
KT61 2-0 
KT88 616 
KTW8110 

PCF200 100 
PCF2011.00 
PCF801 .49 
POF802 64 
PCF806 .0 
PCH2O 10 
PCL82 -40 
PCL83 '49 
PCL84 .0 
PCL86 '49 
PCL805 .0 
PEN4O 1-0 
PEN45DD 10 
PEN4O .0 
PEN453DD 

2.00 
PENDD- 

4020 100 
PFL200 .70 
PL33 '60 
PL36 -60 
PL81 -49 
PL81A .58 
PL82 '87 
PL83 '45 

PL604/504 0 

0VO6/20 
3.60 

R19 76 
TH233 1.00 
TP26201.00 
UABC80'46 
UAF42 .70 
UBC41 .60 
UBC81 -66 
UBF80 .60 
UBF89 .80 
UBL21 $.0 
UC92 .60 
UCC84 .0 
UCC85 .46 
UCF80 -80 
001121 20 
UCH42 .71 
1101181 .46 
UCL82 .46 
UCL83 .67 
UF41 .70 
UF42 .80 
UF80 .40 
UF85 0 
13F89 .46 
UL41 /0 
UL84 .43 
UMBO -60 

VU120 1.00 
VU120A 10 
VU133 1.00 
W107 -76 
W729 1-20 
X41 1-0 
X66 1.60 
Z759 6.86 
Transistors 
& Diodes 
1N4744 46 
2N404 -21 
2N966 .61 
2E1756 .0 
2N2147 .99 
2N2297 .0 
2N2369 48 
2E3053 .38 
2N3121 2.0 
2N3703 .83 
2N3709 .88 
AA119 48 
AA120 .18 
AA129 .18 
AAZ13 41 
AC107 48 
AC113 30 
AC12g 44 

ACY28 .81 
AD140 .4$ 
ADI49 .68 
AD161 .68 
A 016 .68 
AF114 30 
AF115 18 
AF117 413 
AFI21 .0 
AFI24 .80 
AF126 .20 
AF126 .21 
AF180 .66 
AF186 -64 
BA115 -16 
BA116 .81 
BA129 44 
BA130 .12 
BA153 '18 
BC107 44 
BC106 44 
BC109 44 
BC113 .80 
BC115 .16 
BC116 .80 
BC118 -88 
BCY10 .68 
BCY12 48 
BCY33 .178 

BYZII .80 
BYZ12 'SI 
BYZ13 .80 
FBY11A .Ile 
F8Y41A .0 
0A9 '14 
0A47 4$ 
0A70 48 
0A73 '18 
0A79 41 
0A81 41 
OA86 41 
0A90 14 
OA91 41 
0A95 41 
0C44 48 
0045 43 
0016 '16 
0070 .14 
0071 48 
0072 -13 
0074 .0 
0075 '13 
0076 -18 
0077 .8$ 
0078 44 
0078D 44 
0081 .18 
0081D 1! 

523 1.0 6DT6A .96 787 '80 26540 60 6763 106 EAF801 -06 
EL35 30 '6$ UY41 60 AC127 -20 BCY34 .0 0082 48 

5Z46 48 BEWg 45 787 !'025Z5 '76 6067 roe 8834 '30 F,L37 3'00 
KTW82 

PL505 166 UYßS .0 AC128 .E8 BCY3B .0 0082D 43 
5240T 6E6 8 1.007Y4 '80 2bZ86 80 &O60 1.00EB91 -17 1.50 

P1.508 1-00 U10 1.00AC354 AC132 .88 BF158 -21 0083 -$4 
6/80L2 
6A130G 

.70 
1'40 

681 
6F86 

80 
.609137 

7Z4 '0 
-00 

28D7 2-008067 
30A5 76 7193 

1-00 
.60 

1311(141 
EBC81 

.76 
-45 

EL41 .67 
EL81 '65 

KTW63 
1!0 PL609 166 

PT4D 1E0 
U12/14 115 
019 4.00 

BO 
AC168 .23 

BF159 430 
BF1g3 .>O 

0084 98 
OC129 .0 

6A07 

6A67 
OARS 

45 
-36 
-608F15 
.70 

6F13 
6F14 

6E18 

0 
'76A115 6 
-60 

1002 

10F1E7 
10F9 

'70 

.67 

.86 

80C15 77 
30017 17 
30019 10 
30E5 .70 

9002 .0 
A.80 

.45 
OCPEN I.» 
ACOPEN 

E8880 '40 
E8883 '0 
EBF89 .40 
EBL21 $.0 

81,83 '70 
81'84 '34 
EL86 -60 
EL95 -07 

5181.86 .99 
P61 40 
PABC80 .45 

PY33/2 0 
FY80 '0 
PY81 .0 

025 .71 
026 .60 
033 1.76 
U3b 1.76 

AC157 .80 
AC165 .30 
AC166 .30 

BF173 -44 
8E180 -85 
BF181 .47 

00169 .0 
00172 .41 
00200 .66 

98ATOHED TRANSISTOR SETS:- 6AJ6 .70 6F23 .66 10E18 46 30FL1 1.07 '60 EC8O .84 EL360 10 PC86 .6$ PY82 '40 
U45 110 

OAKS .46 6F24 .0 10LD11 .76 90FL2 1.07 AL60 1-$0 EC88 .y EL506 180 PC88 .8$ PY89 -44 LP16 (A0119. A0164. AC157. A120) 419 
BAKB -70 6E25 10 10P13 .80 30FL13 10 ARP9 .0 EC92 .55 EMU '66 P095 '70 PY88 '40 U81 .0 '0 per pack. 1/0C8ID A 2/0C91, 609. 
6AM8A -70 13F28 74 10P14 $.0 30FL1410 ATP4 50 ECC33 80 EM61 .80 PC97 .89 PY500A U191 

U251 10 1/oc44 2/0045, -609 1/OC92D. 
SANO .70 6E82 .70 12A6 66 30L115-76 AZl 60 ECC36 200 8883 180 P0900 '40 1.09 2/0092 -688. Bet of 9/0094 769. 
BAQS 
6AR5 

.47 

.40 
606G 
130118A 

-60 
.80 

12AC6 
12AD6 

.80 0 301.17 -70 
30P4MR -98 

AZ31 
AZ41 

40 
40 

EC040 
E0081 

40 
.84 VALVES ALSO REQUIRED TO PURCHASE. LOOSE OR BOXED, BUT RUST BE NEW. OFFERS 

8.487 1.0 60K5 -75 12AE6 80 30P12 .74 B38 -75 ECC82 .94 MADE BY RETURN. 
6AT6 0 60U7 .0 12AT8 .46 30P19/ BL63 2-0 E0083 '84 An goo de are unused, tested, and guaranteed. Despatch charges: -255 on all orders below 230 in 
BAUS 
6AV8 
SAW8A 
6A14 

.0 
'60 
.84 
.76 

6H6OT 
6J56T 
8,16 
6.170 

.80 
.50 
.86 .0 

121056 
12.43T6 
125A6 
1213E6 

.0 

.40 
-60 .0 

30P4 -0 
30PL1 1.00 
36PL13 10 
30PL141-$9iDAF91 

C1.33 
CY1C 
CY31 

1.76 10 
-00 
.86 

ECC84 
ECC85 
ECC86 
ECC88 

'8b 
89 

1.26 
-51 

value. Orders over ll0 post free. Orders despatched same day as Any parcel insured a$alnet 

damage in transit for bp per parcel extra. Terme of business available on request. Many others in 

stock too numerous to list. Please enclose B.A.E. for reply to any correspondence. 
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barcia 
CBM 

13R7111O13 8 -digit 
or 5-digit+2 Exp. 

Full trig and log 
functions Sq. root 

Reciprocals 
Yx, Xs, ,r 
Register exchange 

Memory plus 
Store recall 
Sign change 
Algebraic logic. 

£12.50' 
4148R -10 -digits, 2 exponents, Full log 
and trig functions. X', Reciprocal, 71', 
X root of Y. Polar rectangular co- 
ordinates. 2 -store memory. Recharge- 
able. Mean and Standard deviation. 
(R) £30.22 
SR4140R. 10 -digit, 2 Exp. 90 function 
pre-programmed, metric conversions. 
Extra functions to the 4148R: -Perms 
and combinations. Gamma. Poisson and 
Binomial distributions, factorial, com- 
pies numbers, hyperbolic functions. 
linear regression and Integration of Y- 
f(x). (R) £43.95 

RUN -Similar to the 4148R. Green 
display. Battery operated. £22.68' 
»9D -8 -digits, % and store. £6.27' 
407R -Rechargeable % and full memory. 

(R) £11.58 

SINCLAIR 
NEW SCIENTIFIC 
Onlyr arx W'. 
Yet has 8 -digits or 
O + 2 exponents. 
Using the NEW 
chip, It has full 
al0ebraic logic 
and many more 
functions. Al- 
gebraic logic is 
constant on 
all four arith- 
metic functions. 
FUNCTIONS: 
C & CE key 
sin cos 
tan aresln 
arccos and tan reciprocal E to 
the X natural log antifog 
memory+ memory- memory 
exchange memory cancel 
EE exponent change ONLY 
notation PLUS a 
degree radian switch. £13.58 
OXFORD 340- £16.25' Larger version of above. 

CAMBRIDGE- £7.45' 
CAMBRIDGE MEMORY- £5.05* 

OXFORD 154- £8.32 

DECIMO 
SCIENTIFIC 
Large green display, 
8 -digits, 2 exponents, 
4 trig log functions 
10-ss. 
Radian degrees. 
Exchange, 
Memory, 7T, 
Reciprocal, X. etc. 
Single Function 
keyboard. 20 hr 
battery life. £25.50 
MINI-VATMAN-Slmllar to above but 
slimmer. Green display 8 -digits. % key. 

£8.84 
MINI-VATMAN M -As above but with 
X and full -function memory. £10.70 
VATMAN-8 digit % key. Green 
display. LB -84 
SUPER- -Similar to above 
but with full -function memory, X' Reclprlcal. TT. . £11.58 

OSp p&p 

TECHNOLOGICAL 
PRECISION PRODUCTS 

ELECTRONICS 
ROCKWELL 

44RD. 9 -digit 
or 5 -digit 6 2 Exp 
Green display. 
Store. Similar to 
the 63R less 
factorial 
£17.55' 
MRD. 12 -digit or 
8-digit+2 Exp. 
Additional to 44RD: 
Polar rec., co- 
ordinates, log, rad 
or grad. 
£22.20' 
83R -8 -digit, 2 exponent. 10-". Mem- 
ory. 2 -level parenthlsia. All trig and log 
functions. Degree radian. Factoriel. 
Reciprocal. IT. -,j etc. Rechargeable. 
(R) £23.95 
including recharger. 
SIR -Green display. 8 -digits. All trig 
and log functions. (R) £20.42 
SR -Special purchase. 8 -digits. °/, key. 

Only £8.11' 
211R -Special purchase. 

8-diglts. / key. - 
function memory. 

£10.15' 
wasp /I \ 31R -Special 
OW.- f* purchase. 

J -, Memory. 
ói011 * j0 , Memory exchange. 00+0 Reciprocal. X'. 
00° .t , Rechargeable. 1* (R) £14.65 

Including recharger. 
24RD-Green display. 
8 -digit. 
24K-Stalnleas- 
steel Slimline. 
Green display. 
Beautiful 
leatherette wallet 
to hold pen. 
note -pad and 
credit cards 
(all included). 
Full memory. 
V . 

Click -button,. 
Rechargeable. 
Including recharger 

£12.75' 

(R) £2035 

CASIO 
FX-20-Full trig and log 
functions. 8 -digit 
mantissa or 6-dipt 
mantissa and 2-d ,git 
exponents. 10x to 
10-,'. Bright green 
display. Full sin, 
cos, tan, Inverse 
sin, inverse cos, 
Inverse tan. Log X 
and_Inx, ex, xy, 
V , Reciprocal 
Degree Radian 
conversion. 
Memory and 
exponent key. 
ONLY 
£15.65' 
FX-15-As above but larger end In- 
cluding a larger :dlaplay. x' key. 71' key. 
Reciprocal key. ONLY £19.35' 
FX-1111-De Luxe model with similar 
functions to the FX-15 but 8 -digits + 2 
exponent 10-°. to 10-". 

OUR PRICE 
OR -Memory. % key. 

POCKET Os-% key. 

£23.95* 
£8.32' 
£7-39' 

POCKET MINI -MEMORY-°%, key. 
Bright green display. £9.25' 

ALL ITEMS CARRY A 
FULL YEARS GUARANTEE 

=Free B.S.1,. approved adaptor. 
(R)- Free recharger. 

ADD 0% VAT TO ALL PRICES 

NOVUS 
4525 -8 -digit. 2 Exp. 
100 step programmable. 
R.P.N. Full log, 6 
trig functions. X Y 
Exchange, exponent 
key, change sign, 
memory, 4 roll stack, 
skip, delete, accesable 
additional programmes 
within the 100 step. 
(R) £42.55 
4520 -Non -programmable 
version of the 4525. 
(R) £21.20 
4510 -8 -digits. 3 level stack 
log functions. V 7T. 
Memory etc. 

All trig and 
Reciprocal. 
£13.80' 

4515 -100 -step programmable version. 
(R) £3510 

£17.80' 
£16.65' 

6010 -Metric 

4020 -Financier. 

4025 -Rechargeable. Financier 100 -step 
programmable. (R) £42.50 
4030-Statlsticlan. £16.50* 
4035 -100 -step programmable Statisti- 
cian. Rechargeable. (R) X2.50 

THE THINNEST L.E.D. 
ELECTRONIC WATCH 
IN THE WORLD! 
pulstronic KL4 
10 functions: 

Hours Mins 
Secs Date In 

letters Month 6 
Date In letters 

Day of Week 
4-Yr calendar 
A.M./P.M. SET/ 

Indicate. Inc, S/Steel 
bracelet. 1 Yr Guar. 

£34.40 P 6 P SSp. 

pulstronic KLI 
3 functions: Shows hours. 
mina 6 secs. Single 
button operation. With 
matching S/Steel 
bracelet. Limited 
supplies at this low, 
low price. 
ONLY £15-69 
Gold finish £1719. 
p6 p 55p. 

TEXAS 
SRSOA-10-digit. 2 ex- 
ponent. Rechargeable. 
All trig and log 
functions. 
Hyperbolic. X to the 
root of Y. Radian 
and degree. 
Factorial. Memory 
etc. 

(R) £31.75 
Including 
recharger 
SRS1A-As above but with 3 indepen- 
dent memories. Linear regression. 
Mean. Variance. Standard deviation. 
Permutation. Random number genera- 
tion + 20 basic conversions and their 
Inverse. Rechargeable. (R) £46.28 

Including recharger 

2 FABULOUS 
NEW ARRIVALS 

SRS4-100 step 
programmable. 
10 -digit, 2 Exp. 
10 independent 
memories, all log, 
trig and statistical 
functions. Can be 
programmed for 
mathematics, 
electronic 
engineering, 
statistical, 
financial and 
navigation. 

£73.97 (R) 
8R52-224 programme steps. 20 inde- 
pendent memories. 9 level parenthesis. 
Card programmable. Supplied with 
20 blank magnetic cards and programme 
manual. FREE any one of the following 
pre -programme manuals: 1. Statistics. 
2. Electrical Engineering. 3. Math- 
ematics. 4. Finance. Each worth EIS. 

£231.48 (R) 

EXELAR 
5 -FUNCTION 
digital watch in S/steel 
finish with matching 
bracelet. Shows 
Hrs. Mins, Secs, 
Date PLUS a.m. 
Indicator, Hold & 
Fade-out. 
ONLY £20.25 
Gold finish £22.10 
P&P 55p 

DECIMO DIGITAL CLOCK/RADIO 
X2.95 OUR PRICE LARGE DIGITAL READOUT Incl. VAT plus £t póp 

This is the moat unique clock/radio In the _r.R... country today having a soft 1}" high orange- 
_ glow digital readout which is completely 

silent and non -pulsating. In a beautiful teak 
style cabinet with up-to-date VHF/MW radio. 
You can awake to soft music or alarm -and 
If you want up to 10 minutes more -Just press 
the 'Drowse' button. Automatic 80 minute 

'sleep' button In case you drop off while the radio's on. 

ORDER FORN 
PHONE CALLS AND PERSONAL CALLERS WELCOME MONS to 
THURS BETWEEN 2 i 5 p.m. 01-458 4755. SUNDAYS f0 a.m.tot p.m. 
To: BARCLAY ELECTRONICS Dept. OPW 
1115 FINCHLEY ROAD. TEMPLE FORTUNE, LONDON N.W./1 

Please send me 

with/without optional mains adaptor. I enclose chenue/money order total 

value £ Including 55p to cover P&P 

NAME 

ADDRESS 

barc 
, 

Practical Wireless, August 1976 
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TRANSFORMERS 
ALL EX -STOCK -SAME DAY DESPATCH 

MAINS 
ISOLATING 
Pri. 120/240V 
Sec. 120/240 
Centre tap with screen 
Ref. VA 

(Watts) L 
07' 20 3; 97 
49 60 584 
50 100 6.67 
51 200 10,43 
52 250 12-67 
53 350 14.99 
54 500 17-21 
55 750 23.695 
56 1000 33.011. 
57 1500 37681' 
58 2000 42.031' 
59 3000 66407 
115V or 240V Sec. 

only. 

12 and or 24 Volt 
PRIMARY 240-250 VOLTS 
Ref. Amps 

12v 24v C 
III 0.5 0.25 197 
213 I.0 0.5 2.64 

71 2 I 3.23 
68 3 - 4.60 
18 4 2 3 98 
85 5 4.91 
70 6 3 5.56 

108 8 4 6-41 
72 10 5 6.86 

116 12 6 7.42 
17 16 8 9.13 

115 20 10 13.52 
187 30 15 16.86 
226 60 30 19-08t 

HIGH VOLTAGE 
Mains Isolating 
Prim. 200/220 or 400/440 
Sec. 100/120 or 200/240 

30 VOLT RANGE P & P 

Prim. 200-240V VA Ref. L 

Sec. 0-12-15-20-24-30V 60 243 5.77 
350 247 13-33 

1000 250 28-411- 
2000 252 47.651 

Ref. Ames L 
112 0.5 2.58 
79 I.0 3 38 

3 2.0 4.85 
20 30 5-99 
21 40 692 
51 5 0 8 32 

117 6.0 9.33 
88 8 0 1238 
89 100 12 71 

60 VOLT RANGE 
Prim. 200-240V 
Sec. 0.24-30-40-48-60V 
Ref Amps L 

24 0 5 346 
26 I.0 4.75 

6 67 
9.58 

27 
25 
23 
40 
20 
21 
22 
89 

2.0 
3-0 
4.0 
5.0 
6.0 
8.0 

10.0 
12.0 

NO HIDDEN EXTRAS -Prices include VAT and P & P. EXCEPT 

I WHERE CARRIAGE WILL BE ACCORDING TO WEIGHT & DISTANCE-BRS 
Electposil, Audio accessories,semiconductors,Panel Meters& Multi -Meters 

SWITCHES CALLERS WELCOME (MON.-FRI.) 
SPST TOGGLE 3 FOR 097 OR SEND STAMP FOR LISTS. 

50 VOLT RANGE 
Prim. 200-240V 

DPDT TOGGLE 3 FOR 1 . 18 Sec. 0-19-25-33-40-50V DPDT SLIDE 6 FOR 0.97 
Ref. ANTEX SOLDERINGIRONS 

COMPONENT PAKS 
No. Amps £200 Mixed value resistors (count by weight) 

02 0.5 3.46 15W £3.40 15W £3> 19 25W 150 Mixed value capacitors (count by weight) 
03 I.0 4,61 E2.92 SOLDERING IRON KIT 30 Mixed value precision resistors )w 2% 
04 2.0 6.26 L4.48 STAND FOR ABOVE 15 Assorted pots & pre-sets 
05 3.0 7.63 E1'4º 10 Reed switches 
06 4.0 9 83 MAGNETIC TO CERAMIC 3 Micro Switches 
07 6.0 15.08 CARTRIDGE CONVERTOR 20 Assorted tag strips 
18 8.0 16.46 OPERATING VOLTAGE 20-45V PLEASE STATE PAK REQUIRED 
19 10.0 19.17t ONLY L3.17. 87p PER PACK. 

SCREENED MINIATURES 
Ref A Volts E 
238 200 3-0-3 1.98 
212 IA, IA 0-6, 0-6 2.71 

13 100 9-0-9 1.96 
235 330,330 0-9,0.9 2.04 
207 500, 500 0-8-9, 0-8-9 2.73 
208 I A, I A 0-8-9, 0-8-9 3 94 
236 200, 200 0-15, 0-15 1.95 
214 300,300 0-20, 0-20 2.82 
221 700 (DC) 20-12-0-12-20 4 28 
206 IA I A 0-15-20, 0-15-20 4 70 
203 500, 500 0-15-27, 0-15-27 4.18 
204 IA IA 0-15-27, 0-15-27 5. 14 

BSR MINI -DECK SI12 500 12, 15,20,24, 30 2.68 
4 Speed Single -or BRIDGE RECTIFIERS Auto - 
changer (chassis) £7 53 

50V 2A 0 55 
100V 2A 0.61 
I00V 6A 0.95 GARRARDSP25 IV ( " ) £20.13 

HIGH QUALITY MODULES 
3 Watt RMS AMPLIFIER C2-78 
5 Watt RMS AMPLIFIER L3-17 

10 Watt RMS AMPLIFIER £3.51 
25 Watt RMS AMPLIFIER (463 
125W RMS AMPLIFIER (17.42 
PRE -AMP for 3 -5 -IOW £7.50 
PRE -AMP for 25W £15.38 
POWER SUPPLIES 3 -5 -IOW LI -54 
POWER SUPPLIES 25W ¿3.57 
TRANSFORMER 3W £2.54 
TRANSFORMER 5 -IOW ¿2.99 
TRANSFORMER 25W L3-38 

AUTO TRANSFORMERS 
Ref VA Auto Tops 

(Worts) L 

113 20 0-115-210-240 2.44 
64 75 4.07 

4 150 0-115-200-220-240 5 45 
66 300 .. .. 7-5I 

1146 
17.25 
20.545 
27.441 
39-46t 

67 500 
84 1000 
93 1500 
95 2000 
73 3000 

200V IA 0.55 
200V 2A 
400V 2A 
400V 4A 
600V 2A 

1000V 2A 
500V IOA(PM 7A6) 

0.67 
0.72 
0.89 
0.78 
0-89 
270 

Single and Auto (Chassis) L19.06 

NEW STEREO 30 
Complete Stereo Chassis inc.-a: 
7+m7w RMS, Amp, Premp, 
Power Supply, Front Panel, 
Knobs (only needs Mains Trans.). 
Stereo 30 [18-67. Mains Trans 
[3.IS. Teak veneered cab. £4.51. 

AUDIO KIT 25W 
2+25W VSmplifers 
I+Pre-Amp 
I+Power supply 

I +Transformer 
I+Front Panel 
I + Kit of parts co include on 
off switch, neon ind. Stereo 
headphone socket. Plus In- 
structions book C31.07. 

TEAK AUDIO KIT 25W 
Teak veneered cabinet 

lI5:+ 31:, aluminium 
chassis, heat sink and front 
panel brackets plus back panel 
and sockets etc. L11.00 

CARTRIDGES 
Magnetic Sonotone 100 £5.31 
Ceramic E.E.I.CS 2000 [2.67 

CASED AUTO TRANSFORMERS' TEST METERS 
240V mains lead input & USA 2 pin AVO 8 MK5 £67.17 
outlets. AVO 72 [2678 4 

20VA £4.33 AVO MM5 0.3. 40 
I50VA [7.80 AVO TT 169 E27.26 

11.45 500VA [13 37 AVO Cases and 
1241 I000VA ¿19.861 Accessories. 
1456 2000VA Eal-01t POWER UNIT 
17 Olt POWER UNIT CCI2-05 Output Switched 
20.957 Plugs direct into 13A Spin socket 6-7.5- 3 - 4.5 - 6 - 7.5 -9 - 12V 
21.875 9V 300mA with multi -plug £3.59. at 500wA. £5.03. 

Ref 113W 
Ref 4W 
Ref 67W 
Ref 84W 
Ref 95W 

STEREO FM TUNER fitted with Phase -lock Loop 
Pre -selected stations supply 20-35V. 90mA Max. £22 71 

Barrie Electronics Ltd. 
3, THE MINORIES, LONDON EC3N 1BJ 

TELEPHONE: 01-488 3316/7/8 
NEAREST TUBE STATIONS: ALOGATE & LIVERPOOL ST 

ELECTRÖVKLÜE 
the good components service 
In relatively few years, Electrovalue has risen to a position 
of pre-eminence as mall -order (and industrial) suppliers of 
semi -conductors, components, accessories, etc. There are 
wide ranges and large stocks to choose from as well as 
many worthwhile advantages to enjoy when you order 
from Electrovalue. 

CATALOGUE 8 -ISSUE 2 
With the first printing sold out, Issue No.21s up -dated on prices, 
etc. 144 pages. New Items. Opto-electronlcs. Diagrams of com- 
ponents, applications. I.C. circuits, etc. Poet free 44p, including 
voucher for Up for spending on order over £5 list value. 

DISCOUNTS 
On all C.W.O. mail orders, except for some Items marked NETT. 
5 0 on 

0 
orderormors Ie 

£1lst 

value 
1 U 

0 on 
5 

oorrdersmore Ilst value 
1 

FREE POST & PACKING 
On all C.W.O. mall orders In U.K. over £2 list value. If under, 
add 15p handling charge. 

PRICE STABILIZATION POLICY 
Prices are held and then reviewed over minimum periods of 
3 months -Next price review due October Ist 1976. 

QUALITY GUARANTEE 
On everything In our Catalogue -No manufacturer's rejects, 
seconds or sub -standard merchandise. 

ELECTRO ALUS LTD 
All communications to Dept o t. 21, ST. JUDES ROAD, ENGLEFIELD 
GREEN, EGHAM, SURREY TWO0 OHB. Telephone Egham 3603, Telex 
284475. Shop hours 9-5.30 daily, 9-1 pm Sets. 

NORTHERN BRANCH: 080, Burnage Lane, Burnage, Mencheeter 
MISI NA, Telephone (001) 432 4945. Shop hours Dally 9-5.30 pm; 9-1pm Seta. 

L 
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0 
C 
K 
E 
T 

P 
I 
N 
s 

Also available; full range of CMOS, LED displays, 
etc. See PW July ad (same prices) other current 
ads, or send s.a.e. for free price list 

2102-2 MEMORY IC 

MEMORY IC Intel 2102-2 £3.35 
16 pin TTL Compatible 1024 x 1 bit Static RAM (data sheet supplied 
with IC) ). 

LOW COST IC SOCKETS 
Soldercon IC socket pins are the ideal low cost method of providing 
sockets for TTL, CMOS, IC's, displays. Simply cut off the lengths you 
need, solder into board and snap off connecting carrier. 
Strip of 100 pins for 50p. 1000 pins for ES. 3000 for L1O-56. 
Miniature Transformers: 6-0-6. suitable for PW Video -Writer £1.50. 

111112Eamm 
ADVANCED CLOCK KIT (A.C.K.) £26.80 
Complete kit Including attractive slim case with perspex panel for 
8 digit alarm clock with bleep alarm, 10 mins. snooze feature end 
automatic Intensity control; high brightness display driving, uses 
MK50253 IC and Jumbo 0-5' Red LED's. Kit also Includes PCB's, 
active and passive components, IC akt., Mln. transformer, switches, 
Rat cable, loudspeaker. Frill Instructions. Crystal control/battery 
back-up and touch -switch snooze are optional add-ons (see below). 

CRYSTAL TIMEBASE KIT (X.T.K.) £6.28 
All components Including small PCB, Xtal, CMOS, sockets, etc., to 
provide a stable 50 Hz for clock IC's, giving time accurate to within a 
few seconds a month. 

ACK+ XTK -}-Battery Back-up Kit (BBK) £33.58 
By adding the XTK, the Battery Back-up Kit and two PP3 batteries. 
the Advanced Clock Kit will keep the correct time even while the mains 
power supply Is Interrupted (e.g. Ina power cut, or while moving clock 
from one room to another) While on battery back-up the alarm will still 
operate, but the displays are off to conserve battery life. 
ADD VAT at 8%-25p p & p on all orders. 
Official orders welcomed (written or phoned)-Univs. Poles, Govt, 
Cos., etc. Access and Barclaycard orders welcbme by post or phone 
(min. tel. order £5). Export orders: No VAT but add 10% (Europe), 
15% (Overseas) for All. Mall p & p. 

SINTEL, 53n Aston Street, Oxford. 
Tel. 6565 45791 
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PAK OFFERS 
ALL U PAKS, UIC PAKS, ULIC 
PAKS, AS SEEN IN OUR 
PREVIOUS ADVERTS 
AVAILABLE AT 40p per pak 

ZENER PAKS 
400mW 
PAK No.: 

I containing 20 3v -10v 
2 containing 20 11v -33v 

M.00 per pak' 

RESISTOR PAKS 
RI. 50 }w 100 ohm -820 ohm 
R2. 50 }w I K-8 2K 
R3. 50 }w 10K -82K 
R4. 50 }w 100K -1M 
BUY ONE OF EACH 
SPECIAL PRICE L1 60 the 4" 
R5. 30 fw 100 ohm -820 ohm 
R6. 30 fw IK-82K 
R7. 30 }w 10K -82K 
R8. 30 }w 100K -1M 
BUY ONE OF EACH 
SPECIAL PRICE E160 the 4 
CAPACITOR PAKS 
El 18 Electrolytics 47µF -10µF 
E2 18 Electrolytic 10µF -100µF 
E3 18 Electrolytics 100µF -680µF 
BUY ONE OF EACH 
SPECIAL PRICE fl 20 the 3* 
MCI 24 Ceramic Caps. 22pf-82pf 
MC2 24 Ceramic Caps. 

100pf-390pf 
MC3 24 Ceramic Caps. 

470pf-3300pí 
MC4 21 Ceramic Caps. 

4700pf-0047µF 
BUY ONE OF EACH 
SPECIAL PRICE El 60 the 4 
OPTOELECTRO NICS 
LED Displays 
DL707 0-3"70p 
DL747 0 6" 

41.50 
DL727 0-5" 
Double Digit 
0.0-9.9 E1 80 

I.T.T. Nixie 
Tubes 
5870 ST I" 
Figures 
Lowest ever 
Price 
5 for f2.00 
Photo Cells 
O RP 12/ 

NSL4931 
38p ea. 

Photo 
Transistors 
OCP71 S for El 

L.E.D.'s 
RED TIL209 
0.125" or 
FLV117 0-2" 
5 of either SOp 

GREEN 
TIL211 0.125" 
FILV 0.2" 
5 of either 7Sp 

YELLOW 
0.125" size 
0.2" size 
5 of either 7Sp 

CLIPS FOR 
LED's 0.125" 
ONLY AVAIL- 
ABLE AT 

10 FOR 20p 

add, exf:ra 

IC's 
NE555 Timer 
NE556 Dual Timer 
709P 8 PIN DIL 
741P 8 PIN DIL 
747 14 PIN DIL 
748P 8 PIN DIL 
µA71 I Dual Com- 

parator 25p 
72301 op.amp.T099 25p 
'72770 op.amp.T099 SOp 

IC SOCKETS 
BPS8 
BPS14 
BPS 16 

38p 
80p 
15p 
18p 
36p 
25p 

9p 
10p 
Ilp 

TRIACS 
2A/400PIV 50p 
6A/400PIV 55p 
10A/400PIV 75p 

DIACS 
BRIOO 15p 
D32 ISp 

T HYRISTORS 
TO5 
IA/50PIV 15p 
IA/400PIV 25p 
IA/600PIV 30p 

TO66 
5A/5OPIV 25p 
5A/400PIV 40p 
5A/600PIV SOp 

TO46 
16A/50PIV 30p 
16A/400PIV 60p 

BRIDGE 
RECTIFIERS 
2A/50 volt 25p 
2A/I00 volt 30p 
2A/200 volt 35p 
2A/400 volt 40p 
2A/1000 volt 50p 

F.E.T.'s 
2N3819 12p 
2N5458 (MPFI04) 15p 

TRANSISTORS 
AC127 
ACI28 
AC 141 K 
AC 142K 
OC71 
BC107 
BC108 
BC109 

"BC147 
BC148 

BC149 
* BC 157 
.BC 158 
.BC 159 
"BCI69C 
.8C170 
"BC171 
BC 172 

BC178 
BC182 
BCI82L 
BC183 
"BCI83L 
"BC184 
BC184L 
BC212 
BC212L 
BC213 
BC2I3L 

BC214 
BC214L 
BC327 
BC328 
BC337 
BC338 
BDI 16 
BF167 
BF173 

BF194 
BF195 
"BF196 
BF197 
BF198 

10p 
lOp 
lop 
lip 
9p 
6p 
6p 
6p 
Bp 
ep 
9p 
Ilp 
lOp 
IOp 
7p 
Sp 
Sp 
SP 
lip 
IOp 
IOp 
lop 
IOp 
IIp 
11 
IOp 
IOp 
IOp 
1Op 
11p 
I I p 
lip 
lip 
lip 
Hp 
50p 
IOp 
lop 
9p 
9p 

10p 
l0p 
lip 

BF199 12p 
BF257 lip 
BF258 19p 
BF259 20p 
BFX29 lip 
BFX84 ISp 
BFY50 ISp 
BFY51 ISp 
BFY52 ISp 
2N696 lip 
2N697 IIp 
2N698 Ilp 
2N706 6p 
2N708 ep 
2N1613 ISp 
2N1711 Isp 
2N2219A ISp 
2N2369 lip 
2N2369A lip 
2N2905A 13p 

2N2926g 9p 
2N29267 8p 
2N2926o 8p 
2N3053 
2N3055 

2N3702 
2N3703 

"2N3704 
2N3705 
2N3706 
2N3903 

2N3904 
2N390S 
"2N3906 
"2N4058 
2N 4060 
2N5172 

ZTX300 
ZTX500 
ZTX 107 

ZTX 108 
ZTX 109 

IC INSERTION 

EXTRACTOR 

TOOL 

32p! 
DIY PRINTED CIRCUIT KIT 
Normal "JAI/ Price 

Sale } 550 
CONTAINS 6 Pieces copper 
laminate, box of etchant 
powder and measure, tweezers, 
marker pen, high quality 
pump drill, Stanley knife & 
blades, 6" metal rule. 
FULL Easy to follow instructions 

v 

1Sp 
36p 
8p 
Sp 
9p 
Sp 
ep 
ep 
ep 
9p 
9p 
Bp 
9p 
9p 
p 

8p 
Sp 
Sp 
Sp 

, 

DIODES 
OA10 15p N4002 3p 
0A47 Sp N4003 34p 
OASI Sp N4004 4p 
OA91 Sp N4005 4}p 
OA200/ N4006 'Sp 

BAXI3 SP N4007 6p 
OA202/ 

BAXI6 Sp 3 AMP 
IN914 4p N5400 I I p 
IN4148 4p N5401 lip 
1544 4p N5402 13p 
1S920 Sp N5403 141, 
15923 Sp N5404 ISp 
15970 Sp N5405 16p 
BA100 6p N5406 17p 
BA148 10p IN5407 IBp 
IN4001 2}p IN5408 20p 

VAT 
CHAT 

Please add I2.-% 
to prices marked*. 
Remainder add 8°/ 

UNIJ UNCTION 
TRANSISTORS 
UT46/TIS43 18p 

VOLTAGE REGS 
L129/µA7805 85p 
L13040%7812 85p 
L131/µA7815 8Sp 

-ln 

o 

'JUAN 
ó3 

DYNAMIC 
CASSETTE MIKE 
With 2.5mm and 
3.5mm Jack Plugs 

LI50 
a 

~ 

` 1 
kA 
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IHP SMOND 

LTDVAT 
D, WNCNEAP TRANSFORMERS 8 (DEPT. 

CANTERBURY, KENT Tel: (0227) 52436 

CASED TRANSFORMERS 
floured in smart resin coated steel 
casse with 3 core power cable and 
outlet Rocket, fused privacy winding. 
isolation types are fitted with 3 -pin 
outlet sockets and are available with 
110 volt or 240 volt output (please 
state). Auto t are fitted with 2 In 
fiat style socky te up to 500VA. 3 -pin 
sockets from 750 to 3000VÁ. See 
Auto Isolation Sections for price.. 
Pings extra. 

. 
_.. 

nt 
'; 

8!M : -+-t 

`r .:. 

' S' \_ 

30 VOLTS 
Primary 200/240V 
Secondary 12, 16, 20, 24, 30V 

REF. PRICE POST 
AMPS NO. £ £ 

0.5 112 247 061 
1 70 £-74 0.76 
2 
3 20 5.05 0'85 
4 21 6.98 0.85 
b 51 7-05 0'95 
6 117 7-88 0.97 

BRIDGE RECTIFIERS 
One Amp Prim Four amp Price 
50P.LV. 0.85 100P.LV. 0.00 

100P.LV. 080 200P.I.V. 0.85 
200P.LV. 085 400P.I.V. 0.65 
600P.I.V. 0.40 600P.LV. 0 80 

Two Amp Price Mx Amp Price 
00P.I.V. 040 50P.I.V. 0-00 

100P.I. V . 0.65 100P.I. V. 0-75 
200P.LV. 0.50 200P.LV. 0.90 
400P.I.V. 0.55 400P.LV. 0.95 

1 

SPECIAL OFFER 1 

1 

2 KVA ISOLATORS ( 

Folly Impregnated S screened I 

2 Primary wtndln 110v each 
2 Secondary winding. 112V 
each (2 matching tram- ( 

former.) £8950 pine carriage 
VAT 8%. 

SAFETY ISOLATING See catalogucfor full range. 88 10-81 1.18 Add 725% VAT on all price. 
Post 14. Prim. 120/240V. Sec. 1ä1/240V. Centre Tap with screen: 308 89 10-87 1.18 

PRICE 
PRICE PLUGS PRICE 

VA REF CASED 2 Pin+Earth OPEN POST 
(Watte). NO. £ £ £ £ 

20000 151 18877 Ó.885S 

5-08 0-72 

250 152 14-47 098 10-81 1-18 

50 VOLTS 
Primary 200/240V Primary 

19, 2'u, 33, 40, 50V 
REF. PRICE POST 

AMPS NO. £ £ 

' 2" and 4" VAT 
PANEL METERS 8ó 

FOR 

MULTI - 
METERS, 

INSTRU- AUTO TRANSFORMERS 
Bee catalogue for lull range. PRICE 

PRICE PLUGS PRICE 
VA REF. CASED 2 5 3 pin OPEN POST 

(Watts) NO. £ £ £ £ 
1500 93 2407 0.95 8018 0/A 

6'5 102 2-83 071 
1 103 5.57 088 
2 104 557 0 85 
3 105 8 39 
4 106 835 1.08 
6 107 1358 1-18 
8 118 1489 1.44 

2' 40 

Sine: 60mm wide x 45m Size: 110mm wide x 
eep high x 4omm deep. 

I R 
82mm high x 43mm 3.5. 

Movement Ohms Movement Ohme 
0-6 micro A 1250 0-50 micro A 1400 

MENTS, 
RESIST - 
ORS, 

MINIATURE & EQUIPMENT 10 119 19.65 186 0-106 micro A 080 0-100 micro A 730 
0-500 miro A 170 0-100 micro A 200 NEONS, 

Primary 240V with screen. See catalogue for full range. 
VOLTS MILLIAMPS REF. PRICE POST 

Bec. 1 Sec. 2 Sec. 1 See. 2 NO. £ £ 
3-0.3 - 200 - 238 175 0.34 
0.6 0-6 500 500 234 1-75 0.34 
0-6 0.6 1000 1000 212 988 0.46 
9 -0-9 - 100 - 13 1.76 0.34 
0-9 0-9 330 330 235 1.75 0.34 

60 VOLTS 
primary 200/240V 
Secondary 24, 30, 48, 60V 

REF. PRICE POST 
AMPS NO. £ £ 

0.6 124 42 0728 0'72 
126 5.03 0-05 

0-1 mA 170 0-1 mA 200 
0-5 mA 170 0-5 mA 200 
0-10 mA 6 0-10 mA 6 
0-50 mA 0.5 0-50 mA es 
0-100 mA 0.5 0-100 mA 0.6 
0-500 mA 0.5 0-600 mA 0.s 
0-1 Amp 0.5 0-1 Amp 0-5 
o-2 Amp 0-5 0-2 Amp 0-5 

TOOLS, 
POWER 
SUP - 
PLIES, 

12 & 24 VOLTS 
Primp '200-240 Volta. See catalogue for full range. 

AMPS REF. PRICE POST 
12V 24V NO. £ £ 

2 1 71 2-M 061 
4 2 18 817 0.62 
6 3 70 482 0.72 
8 4 108 5.85 0 85 

1 
127 6 83 088 

3 126 8 30 0.97 
4 123 9.85 1.18 
5 40 1073 148 
6 120 13.00 1.36 
8 121 1648 O/A 

10 122 2199 O/A 
12 189 19 24 O/A 

0-25 Volt 15K 0-25 Volt 15K 
0-50 Volt 50K 0-50 Volt 00K 
0-300 Volt 300K 0-900 Volt 300K 
"8" meter 170 "S" meter 200 

Vu meter. are complete with detectors. Modern wide 
view. Price 2' £380 Poet lop. Price 4" M-10 Poet 20p. 
VAT 12: °. lamps 959 per set. Plus 8% VAT. 

etc. 
Send for 
Cata - 
Iop 11e. D 

NEW CATALOGUE 25p I NEW CATALOGUE 25p 

ELECTROTIME 
SPECIALISTS IN ELECTRONIC TIMEKEEPING 

ELECTRONIC DIGITAL ALARM CLOCK 
MODEL EC 3 

-44ff * LARGE 4 DIGIT DISPLAY * 24 HOUR ALARM 
* AM/PM INDICATOR * BRIGHTNESS CONTROL 
* FLASHING SECONDS INDICATOR * ATTRACTIVE WHITE CASE * 5 MINUTE REPEATING SNOOZE 

ALARM 

COMPLETE BUILT CLOCK PRICE £14 lee. VAT 

THE "MISTRAL" I 

DIGITAL CLOCK 

* PLEASANT GREEN DISPLAY * 12/24 HOUR READOUT * FULLY ELECTRONIC 

* PULSATING COLON 
* PUSH BUTTON SETTING * BUILDING TIME I HOUR 

COMPLETE KIT PRICE £11 07 inc. VAT 

BUILT CLOCK PRICE £14.95 

LCD MODEL TLC4 
CONTINUOUS 
READOUT 
UTILISING 
LIQUID CRYSTAL 
DISPLAY 

WITH BACKLIGHT 
FOR NIGHT 
READING 

FEATURES- 

* HOURS 

* MINUTES 

* SECONDS 

* DATE 

RHODIUM 

4 

£39.95 

GOLD £41 50 inc. VAT 

LED MODEL TLES 

FEATURES- 

* HOURS 

* MINUTES 

* SECONDS 

* DATE 

* DAY OF WEEK 

GOLD OR 
RHODIUM PLATED 

We are proud to announce the opening of our new Showroom in which 
you will find one of the Largest Ranges of Digital Electronic Clocks and 
Watches available in the UK so why not call in and see us? One year's 
guarantee with all models Electronic accuracy to within seconds per week 

ELECTROTIME, DEPT. 3/7, II, SHEPLEY'S YARD, 
SHOPPING PRECINCT, TOWN CENTRE, 
CHESTERFIELD, DERBYSHIRE. TEL (0246) 35804 

PLEASE SUPPLY 
I ENCLOSE CHEQUE/POSTAL ORDER 

NAME 

ADDRESS 
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SAXON ENTERTAINMENTS LTD 

NOW ALSO AT WALLINGFORD 
WITH SALES & SERVICE 6 DAYS A WEEK 

POWER AMPS AT LOWER* PRICES 
MODULE RANGE FROM 30 TO 110W R.M.S. 

Dst 4 connections Input-240mV 
Distortion typically Size"x3"xl" 
0.4% Individually 
Single supply rail tested & grntd. 

SA1208 120 watt R.M.S./8 ohms £19.50 
PM1201/8 supply for one module £11.60 
PM 1202/8 supply for two modules £15.30 

*SA1204 120 watt R.M.S./4 ohms £13.50 
PM1201/4 supply for one module £11.60 
PM1202/4 supply for two modules £15.30 

SA608 60 watt R.M.S./8 ohms £12.50 
PM 601/8 supply for one or two modules 

£1050 
*SA604 60 watt RMS/4 ohms £10.50 

PM601/4 supply for one or two modules 
£10.50 

SA308 30 watt R.M.S:/8 ohms £9.50 
PM301 supply for one or two modules £8 50 

SAXON CENTAUR 100W RMS 
STEREO SOUND -LIGHT MOBILE DIISCO 
Today's most challenging value -with sound -light converter, 
synchronous motor twin turntables, and features that give you 
professional levels of operation, it still costs under £200 (V.A.T. 
extra). With full -range heavy duty speakers which pack to make a 
single complete transportable unit. ABSOLUTELY COMPLETE 
INC. HEADPHONES, CONDENSER MIC. & CONNECTING 
CABLES. 

speed 
4 -channel sound/light converter, vari- 
able 
X -fade and P.F.L. 
Tape & mic. inputs 
Strong wood cabinets, Vynide covered 

£19900 
DeVicered U.K. 

MINOTAUR 100 
100 WATT RMS 
PROFESSIONAL 
AMPLIFIER 
Compatible with all Saxon System 
7000 units, this is a superb ampli- 
fier readily adaptable to a wide 
range of applications 

100W r.m.s. into 8 Q. 
Two mixed inputs, wide range 
bass and treble controls 
May be operated as a slave 
amplifier 
Extremely compact (27cm x 
16cm x 10cm) 

Fully protected against all in- 
correct loads and short circuits 
Plug isolated terminals 
Silver anodised facia 

£49.50 

SYSTEM 7000 MODULAR MIXING 
Inputs for all sources inc. mag. cartridge 
Wide range bass and treble controls 
4W monitor power outlet 
Echo send/return facility 
Feeds most amplifiers 
With front panels, ready to use 
Individual monitor buttons 

INPUT 
Mono £8.50 
Stereo £12.00 

PCB Modules only 
Mono £5.50 
Stereo £9.00 

MIXER 
Mono £8.50 
Stereo £12.00 

PCB nodules only 
Mono £5.50 _ 
Stereo £9.00 

O $ 
ell) I 

L? - 

BETWEEN READING) 
\and OXFORD / 

FLINT ROUSE NIGH ST 

Phone 
WALLINGFORD 

OXON 

35529X10 

ODE 

hoe 

SAXON EQUIPMENT IS DE- 
SIGNED AND MADE IN OUR 
OWN CROYDON FACTORY 

FLINT 
HOUSE 

A423 
Henley¡ 

//' 

y 
A329 

Reading 
M4 toWae 

P. 
gua. Didcot 

M4 to 
London 

& M40 

SYSTEM 7000 ddd öC ÓÚey 
GI CONTROL UNIT 

Ready to plug in -no soldering ut al l 
Stainless steel front panel 
Inputs for 2 ceramic cartridges/tape/ 
microphone 
Individual deck controls AND left/ 
right fader 
Low noise (-80dB) 20Hz -50kHz 
a 1dB 
4 watt headphone monitor 
CONTROLS -Master, Monitor, Vol- 
ume, Selector X -fade, etc. 

READY BUILT 
MONO £34.50 
STEREO £49.50 

MODULAR PCB with 
all electronics 
Mono £18 50 
Stereo £2750 
Front panel £350 

SYSTEM 7000 
LIGHTING CONTROL 

Full control of 3kW of lights 
(I kW /channel) 

Audio control plus sequence 
plus override 
Variable speed sequence 
Stainless steel two tone panel - 
matches mixer SUPERFECT MODULE 
Operates from any amplifier On P.C.B. panel mounting 
Attractive Bondene case -free £27.75 
standing or panel mounting SOUNDLITE 3KW 

Inc. case and plug -ready to use CONVERTER 
138.00 Use with any amp. £15.50 

-et) .= 
W 

SAXON STROBES & LIQUID WHEEL 
SUPERSTROBE AT NEW LOW PRICE 

1 flash/2 secs. -up to 20/sec. 
Compact black Bondene case 
Ideal for mobile disco or smaller 
club NOW ONLY £17'50 

PRO -STROBE 
Giant 80 watt tube 
Discharge energy up to 6 Joules 
External trigger -audio up to 
240w NOW ONLY 09.50 

150 WATT LIQUID WHEEL 
PROJECTOR 

Complete with wheel and 150 
watt tungsten lamp 
Wide range of extra effects may 
be attached. Spare wheels £4.90 É29' SU 

%HM I1 

ea LoudgPkers 12"/50W high grade chassis units: I Cab frets Attractive range of speaker and other cabinets ACCESSORIES 
Mies: Headphones: gauss: presence dome: £14.50 at our showrooms. Enquiries welcomed. Special Lamps. 

PRICES include carriage and packing. I VAT must be added to all orders at 8%. I C.O.D. 65p extra. I S.A.E. with all enquiries please. 

Sent or phone your Orders by post -Please make cheques or crossed P.O.'s payable to 
ACCESS or SAXON ENTERTAINMENTS LTD. BARCLAYCARD 

No. for prompt attention. 327-333 WHITEHORSE ROAD, CROYDON, SURREY CR0 2HS 
After 4.0 p.m. leave your Telephone: 01-684 0098 /6385 
message on our answer- Shop Hours 9am-5pm (Lunch 12.30-1.30): Sat. 9.30am-5pm. Prices and specifications 
phone 01-684 6385 subject to alteration without notice. Mail Order desk 10am-4pm Mon -Fri. 

TRADE ENQUIRIES 
NORMAN ROSE 
(ELECTRICAL) LTD. 
London 01437 9111 
Birmingham 021-236 4710 
Manchester 061-273 1498 
Bradford,Yorks. 0274 26104 
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CRESCENT RADIO 
164-166 HIGH ROAD, LONDON 

(also) 13 SOUTH MALL, EDMONTON, 

MAIL ORDER DEPT. 
I ST. MICHAELS TERRACE, WOOD 

LONDON N22 4SJ Phone 

CLEAR PLASTIC PANEL METERS 
Sise 59mm x 46mm x 35mm these meter,. requin 
38mm hole for mounting. 
MEe =0 to 50 micro amp Full Scale 
ME7 =0 to 100 micro amp Full Scale 
ME8 =0 to 000 micro amp Full Scab 
M19 =0 to 1 m/a Full Scale 
0(110=0 to 5 m/a Fun Scale 
ME11=0 to 10 m/a Full Scale 
ME13=0 to 10 miami Fullu Scale 
][E33=0 to 100 m/a Full Scale 
0(114=0 to 000 m/a Full Scale 
0(110=0 te 1 amp Full Scale 
ME10=0 to 50 volte 
ME17=0 to 300 volta 

A.C. Full 
ME '8 18=" Meter t)1: It PRICE 58.00 
737319 -.VU" Meter +S 

LTD. 
N22 6EJ 

N.9 

GREEN, 
888-4474 

BARGAIN PROJECT BOX, 
a A plastic box with moulded 

extrusion rails for PC or 
Chassis panels with metal 
Iront plate fitted with four 
screws (all supplied). 
An ideal boo to give a email 
project a professional finish 
SIZE (Internal) 81mm x 

OUR PRICE. 
x 

Opp, +g.;. 

WATER SWITCHES 
1 Pole 12 Way 
2 Pole 2 Way 
2 Pole 3 Way 
2Pole 4Way 
2 Pole d Way 
3 Pole 4 Way 
4 Pole 3 Way 3Op each 8% 

ANTEX 
SOLDERING 

IRONS&SPARES 
X25 25 watt 118-99 
X25 Spare Element 6147 
X25 Spare Bite No. 60, 

CRESCENT BUBBLE LIGHT SHOW 
This budget eyatem compares very favourably with 
more sophisticated and higher priced models. 
Specification: 
Projector -150W convection cooled. At 30ft the 
projected Image le left. 
Motor -1 rev. per 2 min. 
Liquid Whee1-61n. diameter multi colour. 
Our Price £28 + 8% 

1' 5íc watt « each 
a99 

6240/2 spare Element 
aL80 

C240!2 Spare Bite No. 2, 
3 6 328 each 

8TO. Soldering Iron Stand 
suitable for all models 

2110 
Plot 8% VAT 

POWER SUPPLY UNITS + 
8% 

6' /i 
J 

r+ 0 

PP1 switched 3, 44, 6. 74, 
9 and 12 volte et 500 m/a, 
with on/oI switch and 
pilot light. She: 130mm o 
55mm x 75mm. 
ONLY 1499 
PP2 Switched 6 71 9 
volt Battery Eliminator. 
Approx. aise 25" x 2f" x 31". 
Ideal for cassette recordera 
19ló PP3 Car converter. 
From 12v Poe. or Neg. to 
-6-75-9 volt. Easy to 
fit and transistor regulated 

13'90 

CABLELE88 SOLDERING IRON WAHL. "180 -TIP', 
* Completely Portable * Heats in 5 seconds * Solders up to 160 jointe or more per charge * Recharges automatically In its own stand 
* No AC leakage or induced current to damage 

delicate componente. * Heats to 700 deg. F 
* Fine Tip for delicate and general purpose soldering * Only 8" long and weighs just 6 ose. 
OUR PRICE 1976+8% (spare bite are available) 

FERRIC CHLORIDE 
Anhydrous ferric chloride in double sealed one pound 

poly packs. Our Price Shp+P/P+VAT ® 8% per lb. 

3 KILOWATTS 
LIGHT CONTROL 

Three Channel Bare, 
Middle, Treble, Each 
channel hat he own 
sensitivity control. 
Just connect the in 
put of this unit to 
the loudspeaker ter- 

mals of an amplifier 
1000W lampa to the output 
you produce a fascinating 
guaranteed.) 

£18'50 

PSYCHEDELIC 
UNIT 

d 
,Bye 

- - --- .. 

- - 
and connect three 220V up to 

terminals of the unit, and 
Bound -light display. (All 

plus 75p P. 0 P.+8% 

LOW VOLTAGE STEREO 
AMPLIFIER 
8 Trameistor Stereo Ampli - 
fier with Vole, Base, 
Balance and Tone Controls. 
Approx. 3 watts into 8 
ohm per channel needs a 
9/12 volt DC supply and 
is complete on a 21"x7r 
P/C board. 
Ideal for domestic record 
player., etc. A Bargain at 
ig+121% VAT. 

BARGAIN TRANSFORMERS 
12-0-12 volt 500m/a 

240 volt primary transformer bargain. 
approx size 60mm x 40mm x 50mm 
fixing centres 75mm 
Our Price £1.20 + 8% 

ABS PLASTIC BOXE8+8% 
Handy boxes for construction projects. Moulded 
extrusion rails for P.C. or chassie panels. Fitted with 
lmm front panels 
1005=105mm x 73mm x 45mm=55p 
1006=150mm x 75mm x 47mm=7119 
1007=184mm x 124mm x 60mm=51.88 
1021=106mm x 74mm x 45mm (eloping front) = 059 

P.C. ETCHING KIT 

This kit contains all that 
the constructor will need to 
etch the circuits of his own 
design. 
Contente -Plastic etching 

GOODMAN! CROSSOVER 
Bargain Price Crossovere manufactured by Goodman. 
for the --Havant" Loudspeaker System. 3 way, 8 ohm. 
111 each + 128% VAT. 

dieh. Sample copper clad 
board; Laminate Cutter; 
1 lb Ferric chloride; 
Large Plinth Spoon; Etch 

LOW NOISE LOW PRICE CASSETTES+8% 
Good quality tape in well made screw type cassettes. 
Presented In single plastic cases. 
060-33p C90 -48p 0120=809 
10% Discount on ten or more cassettes of one type 

Resist Pen; Full Etching 
Instructions. 

Complete and Big Kit 
Value at 13.7511+8% 

LOUDSPEAKERS +121 % 

25" 8 ohm lop 

21" 40 ohm SOP 

31" 80 ohm 009 
6" 8 ohm ceramic 1Lß6Frequency=40.12000Hz 

10 -LECH 8 OHM DUAL CONE 
Manufactured by FLAC" to a 

- .. very high 
restanrd 

da these loud - 
ep eaken aa real bargain 
SPEC:-maize=10" Dual Cone. 

ßi9 Power =10 Watts 

+125% Our Price =13459 euh 

D.H. CARRIAGE 60p UNLESS OTHERWISE STATED 
VAT -All price. are excloding VAT. Pleats add to each Item the VAT rate indicated. 
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WENTWORTH RADIO 
1A WENTWORTH COURT, 
ALSTON ROAD, BARNET 

Telephone: 01-440-0409 
01-441-2328 

SEMI- 1N4148 II -IN BC107 e.06 BC225 0-25 INTE- 
CONDUC- AU110 9-N BC109 e -0s BC251A 8-17 GRATED 
TORS AU113 6.N BC113 0-10 BC256LC 0.34 CIRCUITS 
TIP29 0.40 AC125 6.15 BC118 0.111 BC308 0-20 ETTR6016 
TIP29A 9-4e AC126 5.14 BC116A 0.17 BC309 0-11 2.15 
T(P29B 0-40 AC127 017 BC117 0.17 BC327 0.24 TAA550 0.22 
TIP29C 0.40 AC128 0.17 BC119 0.21 BC547 0.10 TAA700 3-25 
TIP30 0.4e 
TIP30A 0-N 

AC142 e.17 
AC142K 0.22 

BC125 0-16 
BC126 0.12 BD115 0.50 

BD716 0-99 
TAA840 2.30 
TBA120S 0.99 

TIP308 0.46 AC175 0.19 BC138 0-19 BD117 6.55 TBA48001.N 
TIP30C 0-50 AC176K 0.34 BC139 0-26 80131 0.44 TBA52002-se 
TIP31 0.SS AC179 6.34 BC142 0-25 8D132 0.52 TBA5300 1 - SO 

TIP31A 0.46 AC187 e -1s BC148 0-22 8D144 1.20 TBA540 2.10 
TIP318 0-50 AC187K 0-21 BC147 0-N BD375 0.38 TBA5400 2-50 
TIP31C e -N 
TIP32 0.80 
TIP32A e 50 
TIP32B 0.40 
TIP32C 1.00 
TIS90 0.1s 
TIS91 0.10 
2N697 0.13 
2N3055 0.30 
2N6178 0.60 
2SC643A 1-70 
2SC1172Y2d4 
MJE34n 0-36 
E1222 -- 

ACi68 9-1e 
AC188K 0-23 
AD140 0.45 
AD142 0.46 
AD149 8.50 
AD181 8.30 
AD162 0-35 
AF116 0-22 
AF117 6./t 
AF124 0-24 
AF139 0.2e 
AF239 0.38 
AU110 0.60 
AU113 5.90 

BC148 6.09 
BC149 0.09 
BC152 6.18 
BC154 0-10 
BC1S7 e.13 
BC158 e-10 
BC159 0-1e 
BC171B 0-10 
8C172 0.1e 
BC177 0.19 
BC178 1s 
BC179 0-18 
BC182 6.15 
BC182LB 9-14 

BD376 0-3e 
BD509 0-N 
BD510 0-96 
8DX32 2-20 
8E160 0.20 
BF167 0.25 
BF173 0-21 
8E178 0-34 
BF179 0-30 
8E180 0-29 
BF182 0-35 
8E183 0-31 
8E184 0-16 
8E186 0-25 

TBA55002-SS 
TBA560CQ 

2.50 
TBA673 2.65 
TBA75002-25 
TBA800 0.95 
TBA920Q 2.90 
TBA99002-PO 
TCA270Q2.00 
TCA270SQ 

2.15 
TDA440 2.99 
SPECIAL 
Crystals - 
All types. 8E742 0.32 BA100 9-1e BC183LB 014 BF194 0-11 Cheapest 

E5024 0-10 BA144 015 BC184 0-15 8E195 0-12 Prices Ever 
E53N 010 BA145 e.20 BC184L e15 13E196 0.12 Send your 
R20088 1.50 BA148 8.14 BC188 e-25 8E197 0.14 enquiries or 
R201OB 1.50 BA154 0.12 BC187 0 25 8E198 0-1e call 
IN4002 0-N BA155 010 BC212L 0.12 BF199 0.18 Traders 
IN4005 8.09 BAx16 8.20 BC214L 0.12 BFBLC 0-40 special prices 

All devices top quality -By return service. 
Trade enquiries welcomed - C.W.O. Min. order 75p. 

SAE for complete lists - VAT to be added 124% Semiconductors, 
8% integrated Circuits. 
Postage & Packing add 25p for all orders under £1 -50. 
Add extra for Airmail. Prices firm to end 1976. 

A hobby that 
pays big salaries. 
Enrol in the BNR & E School and you'll have an entertaining 
and fascinating hobby. Stick with it and the opportunities 
and the big money await you, if qualified, in every field of 
Electronics today. We offer the finest home study training for 
all subjects in radio, television, etc., especially for the CITY 
AND GUILDS EXAMS (Technicians' Certificates); the Grad. 
Brit. I.E.R. Exam; the RADIO AMATEUR'S LICENCE; 
P.M.G. Certificates; the R.T.E.B. Servicing Certificates; etc. 
Also courses in Television; Transistors; Radar; Computers; 
Servomechanisms; Mathematics and Practical Transistor 
Radio course with equipment. We have OVER 20 YEARS' 
experience in teaching radio subjects and an unbroken record 
of exam successes. We are the only privately run British home 
study College specialising in electronics subjects only. 
Fullest details will be gladly sent without any obligation. 

gam---------t!--lam--lam.. 
BRITISH NATIONAL RADIO & ELECTRONICS' 
SCHOOL, Dept WC86 
P.O. Box 156, Jersey, Channel Islands. 

NAME 

ADDRESS 

(Block caps please) 
Iliaismimmoiammiewmammommmamigiallgga 
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240v-50Hz from your 12v car battery 

25 watt -£4.75 300 watt (12v)-£33'06 
40 watt -£6.27 400 watt (24v)-£3005 
75 watt -£1203 500 watt (24v)-£4616 
150 watt -£.21.27 1Kw(50v)-512700 
300 watt (24v) -E21 45 1.5 Kw (110v)-£140.60 
Allabove 

heed bul 
Invertors 

mek Itorn, but 
may 

be 
for use. Price Ilst sent on receipt of a.a.e. 
Prices include p. and p. 

P.W. AUTOMATIC EMERGENCY 
SUPPLY 

240v-50Hz-150 watt inverter with built in 
battery charger. in event of power failure 
switches over autometicelly from battery 
charging to Inverter operation. Cct. as 
appeared in Dec. 72 P.W. Complete kit of 
parts (excluding meter) £2450 plus £1.70p.p 

FLUORESCENT LIGHT INVERTER KIT 
8 watt -12v -Fluorescent light, suitable for 
tents, caravans, houses, boats end secondary 

for factories, hotels, 6c. 
-8 watt £3.50 + 35p p. 6 p. Built uD 

£4.00 + 35p P. & p 
21"-13 watt £4.20 + 52p P. & p. Built up 
£s60 + 52p p. a p. 

TRANSFORMERS AND COILS 
Both high volume and small order capacity 
available. 
Special offer. Miniature mains transformer 
12 -0 -12v -0v. A. 65p + 1013 P. & p 

ORION STEREO 

AMPLIFIER 
ASTRO IGNITION . 

.ä 
III +Ì 4) 

ta.. . 

ASTRO IGNITION SYSTEM 
Complete kit of parts for this proven 
and tested system £10.45 inc.VAT 

- Ready built with only two connec ii 
Lions to alter £13.75 Inc. VAT. 
Thousands have used this system II 
both home and abroad. Consider . 
these advantages -more power, 
faster acceleration, fuel economy, 
excellent cold starting, smoother 
running, no contact breaker burn- 
ing. Also because of the high 
energy spark the fuel mixture can 
be made weaker giving further I 
economy and fewer plug problems. 
Fitting time when built 5 minutes 

II approx. Please state whether 
positive or negative earth, al 
TRADE and EXPORT ENQUIRIES 
WELCOMED ON ALL PRODUCTSII 

ASTRO ELECTRONICS 
Sprinpbank Road, West Park 

CHESTERFIELD. 31475 

20 , 20 Watts r.m.s. into 8 ohm load. Distortion 
less than 0.01% 100Hz-10kHz. Frequency 
response + 1dB 20 Hz to 20kHz. Hum level 
virtually nil with volume full on. 

This is a power amplifier of superb quality 
incorporating the very latest design features. 
Professional hi-fi enthusiasts have classed it 
as fantastic and real value for money. The 
CCT incorporates a low flux transformer and 
inputs for disc, tape, tuner, etc. P P 

Complete kit of parts including slim line 
bookend case, silk screened front panel and 
knobs £47.30 inc. VAT and p. & p. 

The bookend case, IBC's and semiconductors, 
P.C. board, Transformer, etc. may be 
purchased separately if desired. Send S.A.E. 
for further Information. 

INSTRUMENT CASES 
Bookend Amplifier and attractive styled Instrument 
Cases available. Send S. and A. envelope for 
Price List. 

III Ill III ZZ 111331 BUZZ II II .... II II Bala II II II III ...... u In 

complete 

"DELTA" 
NON ALARM .. £9.60 + £0.76 VAT 

ALARM £11.95 + £0.96 VAT 

DIGITAL CLOCK KITS 
With TEAK CASES 
prompt order despatch 

"DELTA" 4 Red 0.5" LEDs 12hr display 
Genuine Teak or Perspex Case 

Alarm Std 
Electronic Module excl. case Kit 10.50 8.00 
Electronic Module excl. case Built 11.00 8.50 
Complete Clock Kit 12.91 10.36 
Complete Clock Built 18.50 14.00 

"ALPHA" 4 Green 0.5" digits 12 or 24hr 
Perspex Case only Alarm Std 
Electronic Module excl. case Kit 12.00 9.00 
Electronic Module excl. case Built 13.00 10.00 
Complete Clock Kit 14.00 11.50 
Complete Clock Built 17.00 14.50 
Perspex colours: Black, White, Red, Green, Blue, Orange. 

"NOVUS" 650 Mathbox £5.40; 850 Mathbox £6.75; 4510 Mathematician £16.20; 
CALCULATORS: 6020 Statistician £21.60 

Send SAE for 
complete range 

Cash, Cheque or Postal Order or if you wish to use 
Barclaycard or Access, simply quote name, 
address and card number when ordering by 
phone or post. 

PULSE ELECTRONICS LTD. 

Dept. P.W.2, 202 SHEFFORD ROAD, 

CLIFTON, SHEFFORD, BEDS. 

Telephone: HITCHIN (0462) 814477 
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J. BIRKETT 
Radio Component Suppliers 
25 The Strait, Lincoln, LN2 1JF 

Telephone: 20767 

100 ASSORTED SUB -MINIATURE DISC CERAMICS 50 V,W. from 3-3PF 
:o 011.« ., 55p. 
100 ASSORTED ;, 1:3 WATT RESISTORS 17 different Valves for 55p. 
500 YD. REEL OF 14 STRAND 0048 PVC CABLE £3. 
POSTAGE STAMP TRIMMERS 10PF, 30PF, 50PF, 150PF, 750PF, 1000PF. 

all 6p each. 
20 ITT BRANDED 250 M.W. ZENERS 75p. 
BD 187 4 AMP NPN PLASTIC POWER TRANSISTORS Ca: 40p ea. or 4 

for £1 35. 
PLASTIC 400 PIV 6 AMP TRIACS 60p. 
PLASTIC 400 PIV 6 AMP SCR'S 40p. 
VHF POWER TRANSISTORS 2N3866 Unmarked Good 40p ea. or 3 for £1. 
1000 µP 40VW ELECTROLYTICS Size 1's a I , 3 for 35p. 
2 AMP TV RF CHOKES 5p each, 12 for 50p. 
SILICON BRIDGE RECTIFIERS 400 Ply 1 amp 30p, 200 PIV 2 amp pr 30p, 
100 PIV 10 amp + 83p. 
TAPE RECORDER DIGITAL MECHANICAL COUNTERS ,, 209. 
GERAMANIUM TRANSISTORS AC141K, AC142K, AC153K, AC187K, 
AC188K all a. 20p each. 
VHF TUNING VARACTOR DIODES Untested 20 for 45p. 
STACKPOLE ROCKER SWITCHES 5 amp 240 volt 18p, 4 for 80p. 
PLASTIC POWER TRANSISTORS 30 watt NPN 22p, PNP 25p, 35p pair. 
DUAL GATE MOS FETS LIKE 40673 33p or 4 for £1.10. 
50 AC128 TRANSISTORS Branded but Untested r 55p. 
BRANDED 10 WATT ZENERS 15, 18, 22, 33, 56, 100 Volt 30p each. 
20 STC 750 MA ASSORTED SILICON RECTIFIERS for 50p. 
TAG ENDED ELECTROLYTICS 3300 tiF 64VW ., 50p, 4700µF 40VW r' 45p 
size 21 x 11. 
FM IC'S LIKE TAA 570 Untested with Data 5 for 57p. 
20 ASSORTED TUNING VARACTOR DIODES Untested ( 45p. 
FERRANTI ZTX 108 TRANSISTORS '+ 6 for 57p. 
TEXAS BC212 TRANSISTORS 6 for 57p. 
5 WATT TO 39 DARLINGTON TRANSISTORS nF 20p each 
IN4004 Cut Lead 400 PIV 1 AMP SILICON DIODES i, 12 for 40p. 
SN76013N 5 WATT AUDIO AMPLIFIER I.C. (3 £1 each. 
POWER TRANSISTORS MP8112 NPN 15p, MP8512 PNP 15P. 
10 SILICON BRIDGES 10 AMP TYPE Untested for £1.25. 
50 PLASTIC NPN TRANSISTORS 85% Good for 57p. 
TRANSISTOR I.F. TRANSFORMERS 10.7 MHZ. 470 KHZ both d 11p each. 
TANTALUM BEAD CAPACITORS 22µF 25VW. 10 for 57p. 
BF177 100 VOLT 600MW NPN TRANSISTORS 6 for 57p. 
BYX94 SILICON DIODES 1250 Ply 1 AMP 12 for LI. 

8 µF 300 VW ELECTROLYTICS 10 for 57p. 

Please add 20p post and packing on orders under L2 

FANE 'DISCO 60' L'SPEAKER 
12" 60 watt R.M.S. Plasti- 
cised Linen Cone Surround. 
Large Tweeter Cone. 
Range 15Hz 15KHz, Extra 
High Sensitivity. Robust 
Cast Chassis. 
WE CONSIDER THE 
'DISCO 60' TO BE THE 
BEST SINGLE UNIT 
AVAILABLE FOR ITS 
PURPOSE. WE'RE SURE 
THAT YOU WILL TOO. 
Impedance of 812 or 15(2 

Rec. Price £25.95 
inc. VAT 

The above is one of five 

PECIALIST RANGE SPEAKERS 
Each designed to produce the individual sound requirements 
for its particular purpose. Other units are as follows:- 

Rec. Price 
024.75 Inc. VAT 12" GUITAR 60L for LEAD GUITAR 

12" GUITAR 60B for use in multiples 
for BASS GUITAR 

12" PA60 for general purpose P.A. 
15" BASS 70 for BASS GUITAR 

024.95 Inc. VAT 

024.75 Inc. VAT 

037.75 Inc. VAT 
pow POP 15 12" 15w £6.99 POP 60 15" 60w £23.95 

POP 33T 12" 33w El 1 .98 POP 70 15" 70w £25.95 

RANGE POP 
50/2 
55/2 12" 60w £20 912" 

50w 
95 

POP 100 18" 100w £39-95 

8R or 152 
Please send large S.A.E. for leaflets on above and other 

Fane Products 
Distributors (Wholesale and Retail) LINEAR PRODUCTS LTD., 
ELECTRON WORKS, ARMLEY, LEEDS Prices shown 
Manufacturers enquiries co -FAN E ACOUSTICS correct at 
LTD., 286 BRADFORD ROAD, BATLEY. YORKS 8-6-76 

Record -breaking 
Space -saving 
Antenna 
The average house and garden just doesn't lend 
itself to effective antennae ... and, after all, be it 
milli- or Mega -Watts, a good radiator is a M UST 
... you need to hear them too! Flats and other 
restricted property can be a real headache. 
BUT THERE IS AN ANSWER, the JOYSTICK 
VFA (variable frequency antenna), the compact 
unit giving you a six band omnidirectional aerial 
that can, if you wish just stand in the corner of the 
shack. 

This revolutionary invention has scored 599 for 
the best Dx vs. ARP OSO on record and in- 
spired thousands of testimonials. One satisfied 
customer reports that when operated five feet 
below ground results equalled the station dipole, 
elevating the VFA just left the dipole standing! 

ALREADY IN USE BY AMATEUR 
TRANSMITTING AND SWL STAT- 
IONS WORLD-WIDE AND GOVERN- 
MENT COMMUNICATION. 

Prices include VAT., insurance and 

delivery by post or carrier 

BARCLAYCARD `®J 
Just telephone 

your 
card number Buy it with Access 

Phone 0843 62535 (or 62839 after office hours) 

JOYSTICK VFA £17.25, JOYMATCH ATU's: III (Med. 
wave - 30M Hz) E 17.25, I I I A (I -6 - 30M Hz) El7 25, I I I B (L -match 

1 -6-30 MHz) £15,76, LO -Z 500 (1 -8 thru. 30 MHz, 500w) E2I.86, 
BUDGET LINE: ATU I 6 - 30 MHz £8.67, ATU Med. & SW 
Bands £8.67, (both in kit form £7.17), Aerial Bandswitch (com- 
plete aerial system, medium & SW Bands) £7.17, Artificial Earth 
07. 17, DX CRYSTAL SET (Home and Worldwide reception) 
ready to use £4.75, COMM. HEADPHONES - 8 ohm £4.54, 
FIELD STRENGTH METER LI -83, SET VALVES 9R59DS 

£5.85, CO -AX CABLE, 50 or 75 ohms, per 10 metres £1.50, 
SYSTEM "A" VFA t 1118 £32.40, SYSTEM "D" VFA } 
Aerial B/switch £24.20, SYSTEM "j" VFA - LO -Z 500 

£38.60. 

PARTRIDGE SUPER PACKAGE 
COMPLETE RADIO STATION FOR ANY 
LOCATION, Comprising: TrioQR 666 Gen. 
Coy. RX., Headphones, VFA, System "A", all 
connecting cables. Deliv.Securicor (our risk). 
ASSEMBLED IN SECONDS! SAVE L11.06! 
OR QR666 £163.12 INCL. 
Send stamp for details and expert advice. 

BOX 5 

G3CED 

£189.00 

IIPPPTPlägg 
61R7A05 7qy45 aFn7 F.76i !ln47 

LETTlIOM/T `i 

G3VFA 
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PREPAK 
Bargains in Semi -Conductors, components, modules & equipment. 

B-PP Packs 
Originated in 1959 by managing director his 
were the first semi -conductor and component 
packs to be marketed in this country, and indeed, 
the company's name grew out of "British 
Industrial Pre -Packed Components". Today, BI -Pre - 
Pak continues to occupy a position of pre-eminence in 
the supply of packs as well as a vastly extended range 
of products detailed In our latest 24 page A.4 size free 
catalogue. SEND 10p STAMPED LARGE S.A.E. 
FOR YOUR COPY TOGETHER WITH SPECIAL 
SUMMER BARGAINS LIST. 

Component Packs 
CPI 150 Capacitors, mixed bag of paper, silver mica, 

electrolytics, etc. Approx. quantity, counted 
by weight. lip 

CP2 200 Resistors, mixed bag of different types, 
values, wattages, etc. Approx. quantity, 
counted by weight. 69p 

CP3 40 Wirewound resistors, mixed types, values 
and wattages. Bop 

CP4 12 Potentiometers, pre-sets, w/wound, carbon, 
etc. Mixed types and values. 110p 

CP5 5 Earphones, single low Impedance for 
transistor radios, cassettes etc. Less plugs, 
for suitable plugs see PAK5 CP9 and 
CP10. Mp 

CPB 50 TO -5 mounting pads, fits between tran- 
sistor and board, for that pro. finish. 60p 

CPB 500 Cable clips for G.P.O. f- dia. cable. Nylon 
with hardened steel pin (probably tungsten) 
per sealed box of 500. Bop' 

CP9 5 3.5mm plugs, miniature lack, to fit ear- 
phones In PAK CP5. 69p' 

CP10 5 2.5mm sub miniature leek plugs, to fit ear- 
phones In PAK CPS. 6015. 

CP11 8 Screwdrivers, 1 x mains neon tester, 5 x 

grub screwdrivers. BOP' 
CP12 10 Reed relay inserts, 1" long jr" dia. These 

will operate from an external magnet or 
coil. For magnets see PAK CP13. 60p' 

CP13 10 Magnets of various sizes for operating 
reed switches in PAK CP12. Ideal for 
burglar alarms on doors and windows 
etc. 110p' 

CP14 40 Potentiometers, pre-sets, carbons, dual 
gangs, with and without switches etc. 
Mixed values and wattages £1.29 

CP15 12 Standard crocodile clips, screw fixing. 
good quality. lop' 

CP16 5 P.C. boards each containing a BFt80 UHF 
amplifier translator. A good basis for build- 
ing a T.V. aerial pre -amp as various parts 
Inc. 60p 

CP17 25 Electrolytic Capacitors, various values and 
voltages, many useful types, from T.V. to 
transistor radio & HI-FI 60p 

CP18 / Light activated SCR.50 volts 1.6 amps type 
L9F. Ready mounted on PC board with 
gate resistor and leads fitted. Full data and 
circuit diagrams far 14 projects, Includes: 
slave photo flash unit, burglar alarm etc. 

600 
CP19 3 Micro switches 1 pole change over, stand- 

ard model l}" o k". 60p' 
CP20 10 Relays, assorted types. ex -GPO and others, 

mixed voltages £1 20' 

CP21 200 Square inches of copper laminate P.C. 
board, In approx. 8 pieces tip' 

CP22 3 3 Fibreglass plain printed circuit boards, 
approx. 2)" x 14" Np' 

CP23 4 Switches, miniature push to make single 
pole Up 

Semi -Conductors 
TESTED AND GUARANTEED 

TP4 3 SN7490 integrated circuits, 14 pin dual in 
line TTL type. Decade counter. Get one 
FREE these are (*peach in singles. E1.20p 

ALL THE FOLLOWING ARE AT Np EACH PACK 
TP9' 5 SN7400 Integrated circuits, 14 pin dual In 

line TTL type. Quad 2 -input NAND gate. 
Get one FREE, these are 15p each. 

2 Light dependant resistors. 400 ohms light. 
I megohm dark. }" dia. 

10 Transistors XB102 and XB712 equivalent to 
ACI26, AC158, 0081/2, OC72 etc. 

4 BY127 Silicon rectifiers 1000 ply 1 amp. 
Plastic T.V. rectifier. 

5 OCP71 Light sensitive transistors. 
20 OC71 germanium PNP audio pre -amp tran- 

sistor, black glass type. 
20 0081 germanium PNP audio output tran- 

sistor, white glass type. 
20 OC200/1/2/3 transistors, PNP silicon TO -5. 

unmarked. 
20 1 watt zener diodes, mixed voltages, 6.8 

to 43 volta. 
20 2N3707/8/9/10 transistors, NPN silicon 

plastic, unmarked. 
100 Diodes, mixture of germanium, gold bon- 

ded, silicon, etc., a useful selection of 
many types, marked and unmarked. 

10 Mullard OC45 transistors, I.F. amp. PNP 
germanium. 

20 BFY50/1/2, 2N89617, 2N1813, etc. NPN 
silicon TO -5 uncoded. COMPLEMENTARY 
TO PAK TP24. 

20 BFY84, 2N2904/5, etc., PNP silicon TO -5 
uncoded COMPLEMENTARY to PAK TP23. 

20 NPN silicon planar transistors, TO -18 
similar to BC108 etc. uncoded. 

20 PNP silicon planar translators. TO -18 
similar to BC178 etc. encoded. 

20 2N2926 silicon plastic transistors. uncoded 
and ungraded tor colours. 

UNTESTED PACKS-Mp EACH 
Specially for keen bargain hunters 
50 PNP germanium transistors, AF and RF. 

Very good yield. 
150 Germanium diodes, miniature glass type. 

40 Zener diodes, 250 mW OAZ240 range. 
average 50% good. 

SINGLES 
BRIDGE RECTIFIERS Plastic encapsulated 
P.I.V. 50v 100v 400v 
1 amp 250 35p' 4S0 
2 amp 35p' ISp' SSp' 
4 amp 45p' Ste' Mp' 
8 snap 50p' tip' Np' 
BY164 equiv. SKB2'02 400v 1.5 amp. 450 

TPIO 

TP11 

TP12' 

TP13' 
TP14 

TP15 

TP16 

TP17 

TP18 

TP19 

TP20 

TP23 

TP24 

TP30 

TP31 

TP32 

UT1 

UT2 
UT5 

FETs 
2N3919 18p 
2N4416 20p 
NOS F.E.Ts 
3N141/MEM616 50p 
UNI -JUNCTION 
TRANSISTORS 
2N2160 65p' 
2N2646 dip' 
TIS43 31p' 
PUTs 
2N26027 Sep 

LEDs 
TIL2O9-Red 1tp' 
TIL211-Green 33p' 
Also Power Diodes, 
Thyrlaters Trlace, Disc 
Zoner Diodes, Opto- 
Electronl as, etc. 

POWER TRANSISTORS 
Veft Watts to Amps Price 

40P1 15 20 3 211p' 
40N2 40 40 4 30p' 
40P2 40 40 4 30p' 
90N1 15 45 4 25p' 
90P1 15 45 4 25p' 
90N2 40 90 8 35p' 
9OP2 40 90 8 35p' 
Many other types available from 3 to 115 watts 

INTEGRATED CIRCUITS 
MM5314 Dual In line clock chip .E3' 
LMS380/SL60745 Dual in line 2w. audio amp. with 
data, etc. 7Sp 
Dual in line I.C. sockets 8 pin 14p: 14 pin ISp': 18 pin 
Up` 
SUMMER BARGAINS! 
F.M. STEREO DECODER 
(Limited number) with data-neg earth E1.05 
For pos, earth E1.75 

AM;FM RADIO CHASSIS 
Unchecked-no speakers. Useful for experiments and 
parts E1-00 
AM chassis only 70p 

Sundry 
SIGNAL GENERATOR 
For MW and IF Covers 550 KHz to 1.6 MHz for MW 
and 400 to 550KHz for IF. Fully portable. 

(p/p 40p) £4.25' 
MAINS TRANSFORMERS 
MT6 6v 0 6v 100mA 
MT12 12v 012v 50mA 
SST9/1 9v tamp 
sST12/1 12v lamp 
SST18/1 18v lamp 
SST25/2 25v 2amp 
SST3012 30v 2amp 
SST3514 35v 4amp 

PC EDGE CONNECTORS 
Type Sixes 
SSEC 6way 1}" 
SSEC 10 .. 1}" 

SSEC IB . 

12 
, º)" 

SSEC 18 , 3" 
SSEC 22 ,. 34" 

Pitch 
156" 
-156" 
ISO" 

156" 

£1.22' 
£1 22' 
£1 67' 
£2 05' 
£2 50' 
£3 00' 
£4 25' 
£5 SO' 

32p 
50p 
60p 
75p 
45p 
100 

Other untested packs 60p ea. 
UT10 15 power transistors, PNP germanium and 
NPN silicon, mostly TO -3 but some plastic and some 
marked. 
UT13 15 Integrated circuits, experimenters pak, dual 
in line, TO -5, TTL, DTL, marked and unmarked, some 
definitely good but old types. 
For full ranges-See Catalogue 

BOOKS 
All free of V.A.T. We carry very large stocks of technical 
books by Babanl 6 Bernard Publishers, by Newnes end 
Butterworth as well as reference books from the, Common 
Market in English/Germanlltellan. All detailed ln our 
catalogue. 

SUPERSPARK MK.5 CAPACITOR DISCHARGE 
IGNITION UNIT 

As reviewed and described by "Practical Wireless" June, as 
"a very good investment Indeed". Easily changed from 
pos. to neg. earth. Rev. limiting control. Switching for instant 
return to normal ignition and vehicle immboilisation. Neon 
indicator. Totally enclosed strong metal case. (P/p-50p). 
KIT £7'50*. BUILT £10.50* 

TERMS OF BUSINESS: 
VAT at 121% must be added to total value of order, except for Items marked 
or (8%), when VAT is to be added at 8%. No VAT on overseas orders. POST & 
PACKING Add 25p for UK orders except where shown otherwise. Minimum mall 
order acceptable-£1. Overseas orders, add £1 for postage. Any difference wit 
be credited or charged. PRICES Subject to alteration without notice. AVAIL- 
ABILITY: All Items available at time of going to press when every effort Is made 
to ensure correctness of information. 

MAKE SURE YOU V A T charged al tales effective at time of despatch of goods 

GET OUR NAME 11311.. BBI Mil BM BBE BBI UM MI 1110f1 1111111 lam' 
AND ADDRESS To BI-PRE-PAK 224.226 WEST RD WESTCLIFF-ON-SEA, ESSEX 
RIGHT WHEN 
ORDERING 

- - r 
- 

ta 
- 

222 224 WEST ROAD,WESTCLIFF-ON-SEA,ESSEX SSO 90F. 

TELEPHONE: SOUTHEND 107021 46344. 

WRITE ORDER SEPARATELY AND ATTACH COUPON IF REQUIRED 

, Please send 

inc. V.A T ' 
, 

P RA 

E11 BBit BM Bl Bf1 NM 0 BBS 

for which I enclose 

Name 

Address 
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Hear Hear? 
AFEW years ago, the professional electronics industry was 

plagued by a ridiculous war which served no useful 
purpose and made life extremely difficult for both the 

manufacturer and customer alike. It was called the "Specsman- 
ship War". The idea was that in order to sell more of your 
equipment (or whatever) you continually tried to offer better 
specifications (specs) than any of your rivals. This led to the 
continual upgrading of equipment and specifications were 
commonly offered which were far in excess of those required. 
Designers lived in a world of seeking ever better performance 
while the customer (who was busy demanding even better specs) 
ended up by getting what he asked for and paying heavily for the 
privilege. Equipment became obsolete before it arrived in the 
sales literature and prices rose. Imagine, for example, using an 

oscilloscope with a 100MHz bandwidth for making simple audio 
measurements. 

That's the story from the professional industrial sector. What 
about the Amateur and hobbiest front? Have we learnt anything 
from our industrial brothers; or are we plodding on blindly 
following their footsteps without seeking to learn anything from 
their mistakes? 

What of the audio enthusiast who absolutely must have that flat 
response from zero to 100kHz? The fact that his ears cannot 
detect sound above 20kHz at best makes no difference; the 
amplifier must be flat to 100kHz. 

After the expense of (often) hundreds of pounds, what does 
our tyro end up with? He has an amplifier which will faithfully 
reproduce sound at frequencies which he cannot hear (and 
never will), and beautiful loudspeakers which will not respond to 
100kHz anyway. 

Throughout the pages of Practical Wireless there are many 
advertisements for audio amplifiers which are either in kit form 
or completely assembled into modules. Response is good and 
many are eminently suitable for all but the most exacting audio 
work. What power is needed? There are those who just have to 
have huge wattages-prestige specsmanship! The "I need 50 

Watts" brigade. Anyone who has ever sat in an average size 
living room and turned a 50W amplifier up to maximum will 
readily verify (if they have recovered their sanity) that even 15 

Watts is quite a volume of sound in a small room. 
Again, rolling one's own offers a chance to have a bespoke 

system which can be built into existing spaces or specially 
designed enclosures. For the real enthusiast, numerous designs 
have appeared for constructors in the pages of this journal. 

This leader does not seek to dissuade the would-be audio 
enthusiast from saving up and buying good equipment. What it 
does ask is that one should examine not just the specs for specs 
sake. Surely a more sensible approach is to decide on an overall 
system and then seek to achieve it at a reasonable price. 

As an example of this, one well known advertiser in this journal 
offers a complete stereo amplifier kit giving 20 Watts rms output 
per channel into an 812 load with total distortion better than 
0.2% at 10 Watts. Response is from 25Hz to 25kHz at full rated 

output and the price is £26.25-and that includes VAT and post 
and packing charges. 

Perhaps before you reach for your cheque book to buy equip- 
ment you should first reach for a copy of Practical Wireless, it 

could save you pounds. And on that reckoning, a regular sub- 
scription could save you thousands! 

LIONEL E. HOWES-Editor 
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Open University 
AONE-YEAR course-Telecom- 

munications Systems - is 
being offered by the Open 

University. The course, which is 
part of the University's Post - 
experience programme for 1977 
looks at the basic engineering 
principles of telecoms. systems. It 
deals mainly with the way in 
which various elements of tele- 
coms. systems are selected and 
combined; the functions they 
serve; the way they interact and 
the effects which inherent 
imperfections have on the overall 
performance of a system. Students 
will study in detail the telephone 
(including data transmission) and 
television. The rest of the course 
comprises case studies and in- 
cludes an examination from the 
control and planning angle, of an 
experimental telephone exchange. 

Students wishing to take this 
course should be familiar with 
elementary electronics including 
AC circuit theory; complex num- 
bers; principles of amplification 
and feedback and simple transis- 
tor/diode circuits. 

With these courses, students 
study at home in their own time 
from correspondence texts backed 
up by radio and TV broadcasts. 
There are 21 subjects to choose 
from in the 1977 syllabus. Anyone 
wishing to apply for the above - 
mentioned course (applications up 
to October 15th.) or receive fur- 
ther information on the Post - 
experience programme should 
write to: Post -Experience Student 
Office, Open University, P.O. Box 
76, Milton Keynes, MK7 6AA. 

Components Shops 
AFTER a trial run to test the 

viability of selling compo- 
nents side -by -side with 

audio and Hi-Fi equipment, 
Henry's-Lindair now have four 
shops offering this facility: Edg- 
ware Road, Tottenham Court 
Road, Nottingham and Croydon. 
These shops, which offer counter 
and self-service selections are 
stocked, staffed and controlled by 
Henry's Radio. 
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Eddystone order 

EDDYSTONE Radio Limited 
has won an order to supply 
300 of its general purpose 

receivers type 1830/1 for use in 
Saudi Arabia. 

Under the terms of the contract 
the receivers are to be supplied to 
the Saudi Arabian Posts, Tele- 
graphs and Telecommunications 
Authority. They will then be de- 
ployed throughout the country 
and used by the authority for 
general monitoring purposes. 

For those readers who don't 
know, the 1830/1 covers 120kHz 
to 31MHz in nine ranges with 
double -conversion and incremen- 
tal tuning facility above 1.5MHz. 
(CW, MCW, AM-d.s.b., s.s.b.,- 
selective u.s.b./l.s.b.). Sensitivity 
is said to be 31AV for 15dB s/n 
(A.M. mode with 3kHz b/w). 1µV 
for 15dB s/n (CW, s.s.b. mode).- 
Eddystone Radio Limited, GEC - 
Marconi Electronics, Marconi 
House, Chelmsford, CM1 1PL. 

A Collector's Book 
IN the June issue we showed 

a picture of M. G. Scroggie 
being presented with a 

specially -bound copy of his book 
"Foundations of Wireless and 
Electronics." 

Readers may be interested to 
know that a second copy in this 
special leather binding was pro- 
duced. This is being offered in a 
simple competition to purchasers 
of the ninth edition of the book. 
Particulars are included in all 
copies of the book currently on 
sale in bookshops. 
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New Solar Cells 
ÀSOLAR battery announced 

by Mullard features 
increased efficiency and 

higher power ratings. Designated 
type BPX 47A, it consists of 
thirty-four 40mm diameter disc - 
shaped cells. Power output is 
typically 10.7W in sunlight con- 
ditions. 

Improved cell efficiency (result- 
ing from lower cell temperatures) 
is achieved because the panel 
transparency allows sunlight to 
pass through `unused' areas of 
the panel with low heat absorb- 
tion. 

Aerial Brochure 
THE Aerial Manufacturers' 

Association Ltd. are giving 
away a very useful little 

booklet entitled "Aerial Sense is 
Good Sense"-The Enthusiasts 
Guide to FM Radio Reception. 
It's for anyone interested at all in 
getting a good signal into their 
FM receiver-and that's nearly 
all of us! 

For your free copy, send a 
stamped, addressed envelope to: 
The Aerial Manufacturers' Asso- 
ciation Ltd., 343/345 High Street, 
Cheltenham, Gloucestershire. 

Callsign note 
THE callsign for the Tyneside 

Amateur Radio Society is 
G3ZQM and not G3ZQN as 

previously stated in this magazine. 

EMI balloon 

N 8Oft high hot-air balloon 
nicknamed "Sounds Great" 
is to play an important role 

in the promotional plans of EMI 
Tape Limited, of Hayes, Middx. 

The company is hoping to fly 
its 65,000 cu. ft balloon at special 
events throughout Britain and 
abroad. 

BBC Cardigan Bay 
RADIO 1 transmissions from 

a new MW transmitter at 
Tywyn started recently. 

This brings transmissions on 
1214kHz (247 metres) to over 
50,000 people in Aberystwyth and 
an area around Cardigan Bay ex- 
tending from the Lleyn peninsula 
to Fishguard. 

Quad 405 wins 
T a recent press conference 

the Design Council an- 
nounced its Consumer and 

Contracts awards for good de- 
sign. The Quad 405 was one of 
the nine products selected from 
over 5000 entries. 

This is the second Design Coun- 
cil award for Quad. The Quad 
33/303/FM3 were selected in 
1969. 

A particular source of pride is 
that on each occasion the pro- 
ducts were designed entirely by 
Quad's design team. 

BBC cassette 
ATEST release from the BBC 

stable on compact cassette 
is: 

"Out of This World"-the BBC 
Radiophonic Workshop (Rec 225 
Stereo). A unique sound -effects 
album from the Radiophonic 
Workshop, this features noises 
unearthly and supernatural - 
everything in fact the amateur 
movie -maker or drama group 
could possibly need to produce a 
futuristic, sci-fi, suspense or fan- 
tasy atmosphere. 

The very detailed `sleeve' notes 
offer plenty of practical advice 
on how these effects can be put 
to the best use, and while the 
album is split into four sections 
entitled (a) Outer Space, (b) Magic 
& Fantasy, (c) Suspense & The 
Supernatural, and (d) The Ele- 
ments, the versatility of the syn- 
thesised effects is such that they 
can often be interpreted in accor- 
dance with what the audience 
imagines is happening or by what 
action is taking place. 
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Ian HICKMAN 
CALIBRATION 

On completion of assembly but before calibration 
can commence the stabilised supply must be set. 
The required voltage is 12-0V and this should be 
maintained over an input range of 12.5V to 19.0V. 
The most convenient way of providing this variation 
of input is to use a laboratory type power supply. 

Connect the output of the power supply to the 
battery leads, with the battery disconnected, set it 
to about 13V and switch on. Adjust VR4 to give 
12.0V across C3. Swing the input over the range 
12.5V to 19V to check that the reading across C3 
remains constant. 

To check the current limiting circuit apply a short 
circuit across C3 via a 100mA meter. The current 
should be between 50mA and 60mA. The Light 
Emitting Diode D5 should glow. If the current 
indicated is outside the limits given it can be 
adjusted by varying R41. 

The next stage is to calibrate the base current 
'circuit. No direct current measurements are made 
since a. common voltage is used on all ranges and 
variations in the actual value of the resistors Rl to 
R12 will affect the currents flowing. As mentioned 
earlier the voltage applied to the resistor chain and 
the base -emitter junction is 10.5V. This voltage 
is measured across R3 and is adjusted by VR1. 

Photograph of the inside of the case showing the authors method of 
mounting the two PP7 batteries. 

Part 2 

TESTER 

To effect the measurement, switch S4 to NPN, 
connect a voltmeter across R3 (negative lead to the 
end of R3 nearest the edge of the board), and adjust 
VR1 to give 10.5V on the meter. This is the hFE XI 
position. Similarly, settings at 7.2V, 5.5V and 3.8V 
are required to give the X1.5, X2 and X3 positions. 
These settings, by reducing the voltage across the 
resistor chain, reduce the current flowing in the 
base -emitter junction by an equivalent factor and 
therefore act as multipliers. If each of the readings is 
reduced by 0.5V to allow for the junction voltage 
the ratios become obvious. 

Resistor VR1 also sets the gate voltages for 
testing FETs and it is convenient to set and mark 
the unit in one volt steps from 1V up to 11V at 
this time. 

To calibrate the collector voltage control VR3, 
connect the voltmeter across R30 (negative lead to 
the junction of R29 and R30) and adjust VR3 to 
give 1 volt increments. Mark the front panel at each 
voltage. The collector voltage should not be 
measured at the T.U.T. terminals because of the 
voltage drop across the meter (100mV at fsd). 

To calibrate the meter circuit, set VR3 (V0) to 
5V, Sl to position 1 (IE=0.1µA), VR1 (hFE) to X3, 
S3 to position 9 (Ic=lmA), connect the emitter and 
base leads of an NPN transistor to the relevant 
T.U.T. terminals and the transistor collector to its 
terminal via a 1mA meter. Increase the base current 
until the meters indicate between 0.4mA and full 
scale. By using the hFE multiplier increase the 
current in the external meter to read full scale. 
Check that the reading of the instrument meter is 
the same. If there are significant differences closer 
agreement can be reached by changing the value 
of R30. Should it be necessary to change R30 it will 
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be necessary to recheck the settings of Vc since 
measurements were made across it. 

The final item is the LED. This should just glow 
at 10mA and reach full brightness at 30mA. To 
confirm its action, connect the NPN transistor fully 
to the T.U.T. terminals and increase IB and Ic to 
give transistor collector currents in the range 10mA 
to 30mA. 

TESTING NPN TRANSISTORS 
If an NPN small signal transistor is to be tested, 

it should be connected to the instrument before 
switching on. Next select a suitable collector 
current range (eg 0-3mA) and the desired collector 
voltage. Select a suitable base current. For example, 
if an hFE in the range 30 to 100 is expected, set IB 

to 0.03mA. Check that the hFE multiplier is at Xl. 
Switch to NPN and the collector current will be 
shown on the meter. Since the 3mA range was 
selected the 0 to 3 scale will apply. However, as 
0.03mA IB was selected, a full scale reading implies 
an hFE of 100, so that the 0 to 10 scale (X10) reads 
the current gain directly. Similarly, because both 
the BASE CURRENT and COLLECTOR CURRENT 
ranges advanced in ,/10 steps, if Ic were changed to 
ImA and IB remained at 0.03mA, the instrument 
would read hFE over the range 0 to 30 on the 0 to 
3 scale. 

At positions 1 and 12 of IB the Ices and IcEo of 
the transistor can be read using a suitably sensitive 
Ic range. For most silicon transistors except power 
types IcEc should be barely detectable, even on the 
0.1µA range, and Ices will be even smaller. 

Fig. 6. Front panel marking and control identification to suit the 
drilling details given in Part 1, Fig. 3. See also the photograph used in 

the heading. 

It will be found that the gain of most transistors 
falls steadily as the collector current is reduced. 
For germanium types, however, the "gain" will 
apparently rise at very low currents. This is because 
a certain amount of collector current, ICEO, will 
flow without any base current. 

To measure the current gain at a particular 
collector current, hFE may be adjusted, after in- 
creasing IB if necessary, to obtain the required 
collector current. The hFE is then as read by the 
meter, but multiplied by the hFE MULTIPLIER 
factor. Note that the hFE multiplier settings are not 
linear. Always return the multiplier to Xl after use 
to avoid misleading readings later on. 

If the overload warning lamp lights, switch off 
and check the transistor connections and control 
settings. If in doubt, set IB to Ices, Vc to 5V and 
Ic to 30mA. If the lamp still lights and the meter 
reads more than full scale the transistor has a 
collector to emitter short circuit. Other faults are 
also easily deduced. For example, if the collector 
current is less than the base current, either the 
device has an open circuit emitter (with or without 
a collector to base short) or the hFE is less than 
unity. Either way, its not much use as a transistor. 

N CHANNEL FET's 
N channel enhancement MOSFETS can be 

measured by connecting source, gate and drain 
leads to emitter, base and collector terminals res- 
pectively. IB should be set to Iceo The drain current 
at any drain voltage set by Vc can be measured as 
a function of the gate voltage indicated by VB. 
Setting IB to 0.1í4A should result in no change in 
drain current; if it does there is appreciable gate 
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leakage current. For example, if it were necessary 
to change the V setting by half a volt to restore 
the gate current to the previous value, the gate 
leakage under those conditions would be 0.5V/ 
100Mft = 5nA. 

N channel junction FETs and N channel depletion 
MOSFETS can be measured by connecting source, 
gate and drain leads to base, emitter and collector 
terminals respectively. With IB set to km, the drain 
saturation current IDs9 can be measured, whilst with 
IB set to 3mA the gate cut off voltage, defined as 
the gate/source voltage required to reduce the drain 
current to, say, 1µA, can be read from the setting 
of V,;. Note that if VG is set to 10V, and the cut 
off voltage is measured as 4V, the actual drain to 
source voltage across the FET is 6V only. Gate 
voltages corresponding to drain currents between 
Iziss and cut off cannot conveniently be measured. 

PNP transistors and P channel FETs are tested 
as described above for NPN and N channel types 
but with the PNP mode selected. 

DIODES 
To check small signal diodes, switch to DIODE, 

set le to 0.1mA and Vc to 10V. Hold IF/IB switch 
to IF, apply a temporary short circuit to the D.U.T. 
terminals A and K and adjust Vc to give full scale 
deflection. Release switch and remove short on A to 
K. Diodes can now be tested for reverse leakage at 
10V by connecting to the terminals A and K. Con- 
duction in the forward direction is checked at 
position IF of the IB/IF switch. Germanium diodes 
will read approx two-thirds full scale, whilst, due to 
their higher forward voltage, silicon diodes will 
read approx half full scale. 

LEDs 
Light emitting diodes tend to have low reverse 

voltage ratings, so the following procedure should 
be adopted. Set Vc to 3V and IB to ICES Check the 
leakage. It may be appreciable but this is normally 
of no significance as circuits should be designed not 
to reverse bias the device. Check in the forward 
direction with the IB/IF switch at IF and Ic set to 
30mA. The lamp should glow brightly. The test 
current will be 8mA approx. 

ZENER DIODES 
Set VC to OV, IB to ICES and select a suitable 

current range on I. Zener diodes are typically 
specified at 5mA test current. Connect the zener 
to the DUT terminals and increase Vc until the test 
current is reached. The zener voltage can now be 
read on Vc. 

POWER TRANSISTORS 
The tester can be used to match power transistors 

for use in Class B output stages, as a current gain 
match at 10-30mA is important to minimise cross- 
over distortion. With PNP and NPN types which 
are listed as complementary, the variation of gain 
with current will have a similar form for both 
types, so the match will also hold at high currents. 
This is obviously even more so when matching pairs 
of NPN devices for a "quasi -complementary" design. 
Indeed, where using two power transistors of the 
same type, matching at 30mA generally prove satis- 
factory even for Class A amplifier applications. 

CONCLUSION 
The broad scope of this instrument will ensure that 

suspect semiconductor faults can be confirmed or 
eliminated. It will also ensure that the devices taken 
from your scrap box, jacket pocket or earlier pro- 
jects are ready and able to perform the functions 
you require of them. 

ADDITIONAL INFORMATION 
AND 
CORRECTIONS TO PART 1. 

Transistor type BC213 is available with a 
range of pin configurations. Types coded 
BC213L, LA, LB all have the collector as centre 
pin. Types coded BC213K, KA, KB all have 
the base as centre pin. Devices by National 
Semiconductors coded BC213K, KA or KB are 
now supplied preformed with the base offset 
as standard. It is, therefore, essential to con- 
firm the pin connections on purchase and insert 
accordingly. 

An error has been made on the circuit 
diagram whereby the junction of D1 and D3 
is shown connected to C2 as well as to the 
junction of R29 and R30. The correct connec- 
tions are Dl and D3 junction to R29 and R30 
junction (i.e. bridging the line from C2 to R33). 
The PCB artwork and layout is correct. 

A second error is shown on the circuit 
diagram in the numbering of switch Si. Only 
11 positions are shown. The correct numbering 
is: Present pin 2 should be pin 3, present pin 
1 should be pin 2, a new position, pin 1 ICFs, 
to be added going to switch S25 only. 

Digital Frequency Meter, 
June/July 1976 

Due to demand, the printed circuit 
boards for the 7 -segment filament 
tubes, previously obtainable from 
Doram Electronics (code no. 433-905) 
are no longer available. 

Steps have been taken to include 
this board in the PW pcb Service, and 
prospective constructors should look 
out for an announcement in next 
month's issue. 

Wobbulator, April 1976 

On the PCB Fig. 5 page 1053, the 
collector and emitter of Tr2 are shown 
connected to the wrong pads. It is 
therefore advisable to sleeve the two 
leads and connect the collector to the 
OV rail and the emitter to pin 5 I,C1. 
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THE 

TWENTY 

-SECOND 

NATIONAL 

ONVENTION 
APPROACHING 1000 people from the four 

corners of the globe attended the 22nd Inter- 
national VHF Convention on the 8th and 9th 

May, held this year for the first time at Brunel 
University, Uxbridge. Facilities on the campus were 
first-class and comfortable accommodation was en- 
joyed by over 100 visitors who stayed overnight. 

Trade display 
Another feature of the new location, was the 

greater space for traders, who took full advantage 
of this. In general, the traders reported very good 
sales, particularly on the Saturday. One best seller 
was the new edition of the RSGB VHF/UHF Manual, 
and shortly after the Convention reopened on the 
Sunday morning the last of the 260 copies had 
passed over the counter. The President, G3FKM, 
volunteered to rush to HQ to fetch further supplies! 

Opening addresses 
The idea of relaying the opening addresses from 

one of the three lecture theatres to the other two 
by closed-circuit TV ran into a slight problem, and 
although all were able to see the proceedings, not 
all heard what was being said. 

The first speaker was RSGB President Dr. John 
Allaway, G3FKM, who discussed the role of the 
RSGB in promoting the general advancement of the 
science and practice of amateur radio. He pointed 
out that the Society was run mainly by volunteers, 
and that members of committees receive no payment 
for the considerable amount of time they devote to 
their duties. He went on to list some of the achieve- 
ments of the Society in recent years, particularly 
those arising out of their relationship with the 
licencing authority. He mentioned the granting of 
the Class B licence concession, the extension of the 
microwave allocation and the permission to establish 
and use repeaters. 

In other areas, the President referred to the range 
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and quality of publications produced by the Society, 
equalled only by ARRL. He added that research 
into microwave propagation was being led by the 
RSGB, and that our beacon network was part of 
an international project which was the brainchild 
of the Society. 

In conclusion Dr. Allaway referred to the 1979 
World Administrative Radio Conference, and warned 
that bad behaviour on the air, whether it be through 
repeaters or otherwise, could contribute to us all 
finding ourselves off the air by the early 1980s. 

The next speaker, Roy Stevens, G2BVN, RSGB 
telecoms liaison, continued the theme of WARC, 
outlining the work the Society is doing to prepare 
for this conference. A major brief is being prepared 
to justify the occupancy of our bands, and then 
efforts will be made to reach agreement with other 
users of the radio spectrum. This is so that the 
UK authorities can present a composite plan in 
1979. 

One country, one vote 
G2BVN made it clear that the RSGB had no vote 

at the WARC, and all that the Society could do 
was impress upon the authorities the value of 
amateur radio. He explained that of the 148 member 
states, 58 were African and 26 south-east Asian or 
similar, and that each country, however small, had 
one vote. It was, therefore, the aim of IARU to 
convince administrative authorities of the virtues 
of amateur radio, particularly in those countries 
where it is held in poor esteem. IARU represents 
all but about 3000 of the world's radio amateurs, 
even those who are not members of their national 

One o/the exhibitors, South Midlands Communications Ltd., showing 
one of its products to a prospective customer. The firm also specialises 
in crystal filters, Communication antennas as well as mobile 

equipment. 
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society. Roy Stevens concluded by saying that what- 
ever the results of the votes in the WARC in 1970, 
it will not be possible to say that the amateur radio 
service has not done its homework. 

The lectures 
With the end of the opening addresses, the three 

lecture streams got under way. The scope and 
variety of lectures (14 sessions in two days) meant 
that there was something for everyone. The only 
problem as far as the writer was concerned was 
that it was not possible to be in three places at the 
same time. Regretfully, the OSCAR sessions in 
stream B, and the microwave stream C had to be 
left out in favour of the stream A lectures. Particu- 
larly interesting was the amount of thought devoted 
to the psychology of operating, and the way that 
the knowledge gained had been built into the 
Hampshire repeater. This sometimes gave GB3SN 
the appearance of almost human behaviour and 
judgement, justifying the nickname `Susan'. 

Peter Blair, G3LTF, then gave an informed and 
fascinating talk on the technique and technicalities 
of moonbounce operation. The intriguing aspect to 
G3LTF of this mode is the fact that the path is just, 
and only just, possible using . equipment that 
amateurs can reasonably be expected to obtain or 
construct. He demonstrated the calculations neces- 
sary to ascertain whether a given system was 
capable of being successfully used in e -m -e experi- 
ments, showing that the problems increase with 
the reduction of frequency. He discussed the various 
problems of background noise, libration fading, 
Faraday fading and Doppler shift, and gave his 
views on the various aerial systems used. As a final 
tip, he suggested a method of checking whether a 
system was really good enough for serious moon - 
bounce work: incredibly enough (to the writer any- 
way) a good system will "see" the star Cygnus some 
PzdB above noise! 

Sounds peculiar 
Moving on to the Sunday lectures, the morning 

session in stream A started with Angus McKenzie, 
G3OSS, discussing audio distortion in transmitters 
and receivers. His experiments showed the improved 
readability of signals in noise with proper clipping 
and limiting, further demonstrating that it was 
possible to copy speech solidly up to 4dB below the 
noise level. He went on to describe some of the 
elementary design faults in imported commercial 
equipment, and the effects of these in terms of the 
hash and spurii transmitted by certain 144MHz 
"black -boxes". 

Opon forum 
Ranged in the firing line for this free-for-all last 

session were members of the VHF Committee and 
VHF Contests Committee. A lively discussion 
developed with no shortage of questions from the 
floor. The first salvo came from those questioning 
the wisdom of the mixed "DX" and "local" contest 
on 144MHz, and the VHF contest Committee were 
quick to confess that the experiment had not worked 
in practice. Hoiever, there was general agreement 
that the idea had been sound, even if the applica- 

tion had not, and the feeling was that there was 
room for separate contests for the "DX" modes and 
"local" modes. In reply to another question, G3SEK, 
VHF Contests Committee chairman, made it clear 
that although the possibility of an alternative scoring 
method based on QTH locator squares had been 
investigated, there was no intention of introducing 
such a system at present. 

As can be seen from the above photograph, things got a bit hectic 
during the convention with enthusiasts eager for information. The 

firm shown here is Thanet Electronics Ltd. 

In response to questions concerning the move- 
ment of the VHF NFD date from September to 
July, G3SEK explained that publicity had been given 
to this suggestion well before the rules had been 
written and no significant adverse comment had 
been received. One of the reasons for the change 
was that the September IARU event with which 
Field Day coincided is now 144MHz only, and there 
is likely to be little Continental activity on the other 
bands. Another contest query concerned the recent 
1.3GHz and 432MHz open events, held this year on 
consecutive week-ends. The committee were asked 
to consider the possibility of combining the two 
events in future. 

On the thorny problem of whether it is necessary 
in contests to record QTH as well as QRA locator, 
G3SEK confessed that the committee were divided 
on this issue, but with the licence conditions as they 
stand it is not sufficient for a portable station to 
transmit QRA only; the full QTH must be given, so 
the rules stay as they are for the present. 

Several questions were then aimed at the VHF 
Committee, and there was discussion on the way 
that the WARC was likely to affect the VHF/UHF 
spectrum. Richard Baker, VHF Committee Chair- 
man, explained that no more than speculation was 
possible, and that although some bands appeared 
less vulnerable than others, there was bound to be 
pressure on all four frequencies. Another questioner 
raised the possibility of the use of CW on a limited 
basis by Class B licensees, and it was explained that 
the present policy was that the use of CW should 
be preceded by a test, acting as a form of incentive 
licensing. 
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The Saturday evening dinner and dance raised 
only one minor criticism; the after dinner dancing 
(and drinking) time seemed all too short! Guest of 
honour, Dr Saxton proposed the toast "`the RSGB", 
congratulating those responsible for organising this 
most successful convention. He went on to stress 
the need for a strong RSGB, and ended by paying 
tribute to Roy Stevens, G2BVN, for the hard work 
he does as the Society's telecoms representative. 

Replying to the toast, the President of the Society, 
Dr. John Allaway, confessed that he had never yet 
operated on VHF, but hoped that he might rectify 
this omission some day. He continued by saying 
that he had had the honour recently of attending 
the world-wide IARU conference in Miami, when, 
for the first time, all three IARU regions had met 
together to prepare a concerted policy for the 1979 
World Administrative Radio Conference. Continuing, 
he said that he had been surprised by the lack of 
interest in VHF in the New World, with the excep- 
tion of the States. In the USA, he noted the 
phenomenal growth of the Citizen's Band, with all 
the dangers of the media confusing CB users with 
radio amateurs. The President concluded by saying 
that it was up to us to ensure that we radiated clean 
signals and clean conversation to give ourselves the 
best possible chance in 1979. 

The awards 
The formalities ended with the presentation of 

the awards and trophies by the President. The John 
Rouse Memorial Trophy was awarded to G8DLZ for 
his excellent 144 to 1296MHz low-level mixer. The 
Surrey Trophy went to the March Group for their 
success in VHF NFD 1975, and the Mitchell Milling 
Trophy was awarded to the Bangor University team, 
GW3UCB, for winning the 144MHz Open Contest. 
The Golden Valley Contest Group took the VHF 
Manager's Trophy for the 1975 70MHz Open, and 
this year's J. Frazer Shepherd award was won by 
G3WJG for the technical excellence and boldness 
of approach of his experimental lOGHz transmitter. 
Acknowledgements to Russell Whitworth, G4CTP for the 

photographs in this article. 

EQUIPMENT WANTED 
..BA or M/C W.D. headphones.-E. S. Symonds, 5 John 

Street, City Road, Cambridge. 
..a Leak TL10 or two Leak Point One amplifiers.-B. C. 

Godbold, 'Crabapple Cottage', Aldringham, Nr. Leiston, 
Suffolk, IP16 4QJ. 
..pair of X81 valves for Commander communication receiver. 
-T. Younger, 11a The Avenue, Canvey Island, Essex. 
INFORMATION WANTED 

..Sea Cadet unit seeks article (?PW) on fitting mains 
power supply unit to R1155 receiver.-J. Dow, 45 Gourlay- 
bank, Haddington, East Lothian, Scotland. 

..information on a 'Constable' burglar alarm (ultrasonic). 
Comprises 2 units connected to mains. I have pair but one 
coil damaged by capacitor explosion.-W. H. Rees, 'Bren- 
don', Carlton Road, South Godstone, Surrey, RH9 8LD. 

TELEUISIDI1 

IN THE 
AUGUST ISSUE 

ELECTROLYTIC TESTER 
A complementary unit to Alan Willcox's Capaci- 
tance Meter (May), this time covering electrolytic 
capacitors in the range 10 to 4,000µF, checking both 
leakage and capacitance value. 

SYCLOPS REVISITED 
This time last year we explained the operation of 
Thorn's novel combined line output/switch-mode 
power supply circuit-Syclops-and its safety trip- 
ping arrangements. After a year's experience of 
its operation in the field Barry Pamplin describes 
the day-to-day fault conditions that arise. 

CHROMA LOCK DECODING 
The most accurate way of decoding a PAL colour 
transmission is to use the colour subcarrier itself 
as the reference drive to the synchronous demo- 
dulators-since there would never be any phase 
difference between the chrominance and reference 
signals. This is the chroma lock technique. In 
practice it's difficult to provide a reference oscilla- 
tor which is both stable and yet able to track 
chrominance subcarrier phase shifts. The tech- 
nique has nevertheless been used, and recent 
developments in i.c.s. could lead to its wider 
adoption. A full account of the principles will be 
given with some suggestions on how it can be 
tried out. 

SERVICING TELEVISION RECEIVERS 
Les Lawry -Johns sums up his experiences with the 
last of the dual -standard chassis, the Thorn 1400. 
Other servicing features will include more on the 
Decca 10/30 chassis and the Telefunken 711, and 
the feature on patching printed circuit boards held 
over from the July issue. 

PLUS ALL THE REGULAR FEATURES 

TO 
(Name of Newsagent) 

Please reserve/deliver the AUGUST issue of TELE- 
VISION (40p), on sale July 17th, and continue every 
month until further notice. 

NAME 

ADDRESS 

J 
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EDITORIAL ANNOUNCEMENT 

© ¡PC Magazines Ltd. 

PRACTICAL 
WIRELESS 

VICE FOR HEADERS 
All boards, except SRBP, are glassfibre, drilled and roller -tinned 

rio:- READERS PCB SERVICES LTD, PO BOX 11, WORKSOP, NOTTS 

Please supply PCB/s as indicated by tick/s in box/es 

Issue Project 

Mar 75 Electronic Organ 
I (set of two) 
I Sep 75 Electronic Clock 
I (set of three) 

Dec 75 Radio Link 

Ref Price P/P 

AM031517.56 + 25 AM0318 ff 
DN0795-1 
DN0796 2.40 + 15 
D N 0797 J 

DN0792 0.98 + 12 

DN0793A 0.98 + 12 El 
DN0798 1.15 + 12 

DN2/JM 0.98 + 12 

AM0421 3.40 + 18 

AM0423 2.70 + 18 

DN1/JM 2.25 + 18 

DN1/JM 3.00 + 18 

AM0419 3.50 + 18 

AM0438 1 19 + 12 

DN4/JM 
DN5/JM 

1 92 + 15 

AM0443 1 08 + 12 

AM0441 2.33 + 15 

A002 2.08 + 15 

A003 0.65 + 12 

A001 0.65 + 12 

-Pickup 
Dec 75 Random Number Selector 
Dec 75 Sound -To -Light Display 
Dec 75 12V PA System 
Dec 75 Disco System, Amplifier 

(2 required) each ElDec 

75 Disco System, Light Modulator 
Jan 76 Music Box SRBP 

I glassfibre 
Jan 76 Emergency Light Unit 
Mar 76 CMOS Crystal Calibrator 
Apr 76 DF Receiver 

I (set of two) 
-I Apr 76 Wobbulator 

J Apr 76 Auto. Slide Synchroniser 

m 1 

Jul 76 Transistor Tester 
Jul 76 Disco Preamplifier 

r- Aug 76 Cassette Player Power Supply 

O Post and packing is for one board or set of boards. Prices include VAT 

Remittances with overseas orders must be sufficient to cover despatch 

o t by sea or air mail as required. ACCESS welcome. Send card number only. 
1 I enclose Postal Order/Cheque No for £ made. 
I payable to READERS PCB SERVICES LTD. 

n 
I NAME n r ADDRESS 

Post Code 

Any correspondence concerning this service must be addressed to READERS 
PCB SERVICES and not to the Editorial offices. 

mom ImJ MOW 
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SRGGCTT E 
POWER SUPPLY - 
for 
RKG d 
Steven DAVIES 

mment 

MANY people like to use a portable cassette about 0.6A. Noise on the supply rails is removed 
player or radio in their car, and it is often by Cl and C3, while Dl protects the circuit against 
convenient (and much cheaper) to run it incorrect supply polarity. 

from the car battery. The unit described here will 
provide a well regulated supply of 6, 7.5 or 9V, is 
short-circuit proof, and can be connected to the 
supply the wrong way without damage. 

The Circuit 
The circuit is given in Fig. I and is in essence a 

series -pass voltage regulator with current limiting. 
Trl and Tr2 form the series -pass pair, with base 
current supplied by R2. Rl and C2 bias and smooth 
the reference voltage source D2, maintaining the 

D1 
1N4001 

Fi 
0.5A 

Input 
12V D.C. 

C1 
1000uF 

2N3055/ 
TIP3055 

R2 
33k 

Tr4 
R1 BC108 
2.2k 

o C2 

o 

III 

Trt R3 
2N3055 1 

R4 
2-2k 

Output 
(see text) 

2-2k + o C3 
soyF 

BC108 
BFX84-BFY52 

1 W219 I 

b c e 

Fig. 1: Complete circuit diagram of the unit, which is basically a 
series -pass voltage regulator. The output in this case Is 6V, although 
7.5V and 9V are obtainable by the alteration of D2, R1 and R2. 

emitter of Tr4 at a constant voltage. Tr4 is the control 
element, maintaining the output voltage at approxi- 
mately 0.6V above the reference voltage by removing 
base current from Tr2. Current limiting is provided 
by Tr3 and R3. Once the voltage across R3 exceeds 
0.6V, Tr3 turns on, removing the base drive from 
Tr2. This limits the maximum output current to 
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Metal case used as heatsink 

1 +ve -ve -ve w+ve 

12Vinput Output 
from battery 

Fig. 2: Actual size printed circuit board showing foil side above and 
component overlay below. 
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9 -eat tit, 

letters 
Info -on -Fax? 

After hearing of the decision of 
the Home Office to allow the use 
of Facsimile transmission (Fax) 
on 3.5, 7, 14, 21, 28 and 144 MHz 
bands using modes A4 and F4 
with a maximum bandwidth of 
not more than 6kHz, my curiosity 
was naturally aroused. However, 
I am having much difficulty in 
obtaining information about this 
mode of transmission, so I would 
like to hear from any other 
Amateurs who are interested in 
using "Fax", or who have any 
further information. 

It is my intention to gather as 
much information as possible with 
a view to passing it on to other 
readers. Therefore, if any of your 
readers can help me, or have an 
interest in this type of transmis- 
sion, I would like to hear from 
them in writing, or by telephone 
at Mansfield (STD code 0623) 
861545.-A. W. Brown G4CCB 
(Notts) 

Boring Letter 
Thank you for the many in- 

teresting articles in Practical 
Wireless which I have taken regu- 
larly for a number of years since 
practical Mechanics was discon 
tinued. 

I have a tip which may be use- 
ful to other readers who make 
their own printed circuit boards, 
the drilling of which can present 
problems due to breakage of the 
very small diameter drill, neces- 
sary to make the holes for mount- 
ing components. 

I overcame this problem by 
using a centre drill of the type 
normally used on a lathe. This 
type of drill has the very small 
diameter tip required to make the 
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hole, but has the advantage of a 
larger diameter shank which 
eliminates the problem of break- 
age even when used in a power 
drill. 

I find that by mounting the 
power drill in a vertical stand it 
is possible to drill a complete 
printed circuit board in a matter 
of minutes as one hand is always 
free to position the board, and 
the adjustable stop can be set to 
prevent the drill penetrating too 
deeply. A size `E' drill is suitable 
for most jobs. 

After the components have been 
soldered in place a pair of 
ordinary nail clippers makes a 
neat job of trimming the un- 
wanted ends.-C J Addington 
(Lincoln). 

Digitals rule-OK 
Having asked similar questions 

about the recent revolution albeit 
"Stationary Revolution" in 
watches I offer the following. 
Most people read an analogue 
time -piece after they have ceased 
to see it and yet can read it to 
a better than 5 min accuracy if 
necessary. The best example 
being a work study engineer 
reading 3-7 second periods on a 
"Snap Back" stop watch. 

Most watch readers are either 
going to write down the time, 
pass it on verbally or compare it 
with an already written or quoted 
time. Therefore the conversion 
from analogue to digital takes 
place anyway so the digital read- 
out will be marginally quicker. 
Ask any sailor which is quicker 
to use, the digital readout on a 
Decca Navigator or the analogue 
Decometer on the same set. 

All the juggling with time 
takes place in a part of the brain 
having nothing to do with the 
actual seeing process, and which 
has been brought up on "Digits" 
anyway. The only possible delay 
in reading a Digital display is in 
the activation of the device. Most 
wrist watches are inside our 
sleeves so there is usually a hand 
movement to uncover it which 
can be modified to activate an 
electronic watch, but there is a 
fractional delay, least if there is 
no "button" to locate. Any good 
accounts clerk will be slowed 
down by using a calculator for 
simple arithmetic. However, the 
biggest advantage of an elec- 
tronic time -piece is mainly ig- 

nored by the "Digitals" and this 
is its 24 hour capability. Inter- 
national business, in general and 
most forms of transport and com- 
munications home and abroad 
already use the 24 hour clock and 
yet even Sinclair only offer a 
12 hour readout. 

Advantage number 2 is night 
reading, even the best luminous 
analogue is not good enough and 
has a short life. 

Advantage number 3 an accu- 
racy requiring correction three or 
four times a year rather than 
weekly as in mechanicals costing 
more. 

Advantage number 4 moisture 
resistance, perhaps not yet 
proven but it will obviously be 
easier to seal an electronic than 
a mechanical system. 

The last revolution in time- 
pieces was about the 1880s when 
the Waterbury and later Inger- 
soll brought watches to the work- 
ing man. Waterbury made the 
Ingersoll anyway and in 1896 one 
US dollar bought a "good enough" 
watch. The market was huge 
(1,000,000 Ingersolls in 1898) 
mainly because the working man 
had to get to work on time or 
lose money, also train services 
began to need accurate time- 
keeping for safety reasons. 

If electronic digitals are kept 
simple they will do as well, they 
are already cheaper than the one 
dollar Ingersoll was in 1896 and 
will be as cheap as the cheapest 
mechanical digital is now, within 
1-2 years. 

What a con 
We keep seeing "Manufac- 

turer's recommended price" on 
goods in shops. Is it really fair 
though, to let people think 
they're getting fantastic dis- 
counts on goods just because the 
manufacturers have set their 
"suggested" retail price so high? 
Much imported equipment is sold 
like this. If one were to see, for 
example, a British stereo amp. 
with a "MRP" of £200 offered at 
£150 next to an imported amp. 
with a MRP of £250 offered at 
£150 (identical specs.) one would 
probably buy the imported one. 

When will British consumers 
get wise to this selling method? 
After all, it's the consumer who 
keeps the wheels of British indus- 
try turning. - A. J. Fuller 
(Essex). 
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Build an oscilloscope. 
As the first stage of your training, 

you actually build your own Cathode 
ray oscilloscope! This is no 
toy, but a test instrument 

that you will need not only for the 
course's practical experiments, 
but also later if you decide to 

develop your knowledge and enter the 
profession. It remains your property 

and represents a very large saving 
over buying a similar piece 

of essential equipment. 

PLUS Ejgreue 

FREE GIFT! Fi f 
ALL STUDENTS ENROLLING IN 
OUR COURSES RECEIVE A FREE 
CIRCUIT BOARD ORIGINATING 
FROM A COMPUTER AND CON- 
TAINING MANY DIFFERENT 
COMPONENTS THAT CAN BE 
USED IN EXPERIMENTS AND 
PROVIDE AN EXCELLENT 
EXAMPLE OF CURRENT 

This hobby 
brings big 
rewards. 

A soldering iron and a screwdriver. If you know 
how to use them, or at least know one end from 
the other, you know enough to enrol in our 
unique home electronics course. 

This new style course will enable anyone to 
have a real understanding of electronics by a 

modern, practical and visual method. No previous 
knowledge is required, no maths, and an 
absolute minimum of theory. 

You build, see and learn as, step by step, we 
take you through all the fundamentals of 
electronics and show you how easily the subject 
can be mastered and add a new dimension not 
only to your hobby but also to your earning 
capacity. 

All the training can be carried out in the 
comfort of your own home and at your own pace. 
A tutor is available to whom you can write, at 
any time, for advice or help during your work. A 
certificate is given at the end of every course. 

2 3 
S T 

Read, draw and 
understand 

circuit diagrams. 
In a short time you will be able to 

read and draw circuit diagrams, 
understand the very fundamentals 

of television, radio, computers and 
countless other electronic devices 
and their servicing procedures. 

Carry out over 40 
experiments 

on basic circuits. 
We show you how to conduct 

experiments on a wide variety of 
different circuits and turn the 

information gained into a working 
knowledge of testing, servicing and 
maintaining all types of electronic 

equipment, radio, t.v. etc. 

To find out more about how to learn electronics in a new, 
exciting and absorbing way, just clip the coupon fór a free 
colour brochure and full details of enrolment. 

Brochure without obligation to: 
BRITISH NATIONAL RADIO 1 

& ELECTRONICS SCHOOL, Dept WL86 
P.O. Box 156, Jersey, Channel Islands. 

NAM 

ADDRESS 

(Block caps please) I 
ELECTRONIC PRACTICE M -----M au ammmaeNu m - Ian -----weammil 
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SUMMER SALE 
DEDUCT 10% FROM THE PRICES 

SHOWN HERE. OFFER CLOSES 
JULY 31st 1976 min CWO e1 

LINEAR ICs 
CA3089E 1.94 7805KC 
KB4402 1.94 7805UC 
TDA1200 1.94 78L12 
HA1137W 2.20 78M12 
CA3090A0 3.75 TDA1412 
MC1310P 2.20 7812 
KB4400 2.20 7815 
CA3053 0.40 78M20 
CA3089E 1.50 78M24 
LM1496 1.02 uA723 

NE550 
MC1350P 0.70 

LS8038 SN76660N 0.75 
NE555 TBA120AS 1.00 
NE560 TBA651 1.81 
NE561 uA720PC 1.40 
NE562 uA753 0.99 

TDA440 1.75 NE565 

LM380 1.00 
NE566 
NE567 

LM381N 1.81 
LM3900 0.68* 

MVAM2 
BAf02 

MC3401 0.68* BA121 
uA741 0.40* MV104 
TBA810AS 1.09 MEM615 
TCA940E 1.80 MEM616 
TDA2020 2.99 11C90 

1.75' 
1.55* 
0.45* 
1.20* 
0.95* 
1.55* 
1.55* 

1.20* 
1.20* 
0.80* 
0.80* 

3.10* 
0.70* 
2.50 
2.50 
2.50 
2.50 
2.55* 
2.50* 
1.05 
0.30 
0.30 
0.45 
0.38 
0.50 

14.00* 

DISCRETE Modules, tuners 
ZTX107n 
ZT X 108n 
ZT X 109n 
ZTX212p 
ZTX213p 
ZTX214p 
ZTX413n 
ZTX551p 
ZTX451 n 

BF224n 

BD515n 
BD516p 
B D 165n 
BD 166p 
BD535n 
BD536p 
BD609n 
BD610p 
BD377n 
BD378p 
1N4001 
1N4004 
1N4148 
0A91 
D L704 
SLA1 

0.14 
0.14 
0.14 
0.16 
0.16 
0.16 
0.18 
0.18 
0.18 
0.22 

0.27 
0.30 
0.50 
0.54 
0.52 
0.53 
0.70 
1.20 
0.29 
0.32 
0.06 
0.10 
0.07 
0.08 
0.95* 
1.25* 

5600 Varicap Mostet with 4 tuned RF ccts. 11.00 
EC3302 Varicap FET/Bipolar min. tunerhead. 5.50 
9001 Frequency meter, scale 88 -- 108. 2.50 
9002 Strength meter, scale 0 -- 10. 2.50 

9007 Tuning meter, scale 3 - 0 -"s 2.50 
7700 'Off -air' UHF TV sound receiver Varicap 

tuned, with interstation muting, and sound 
detection at 38 MHz (Built). inc. P.S.U. 26.00 

8011 6 station electrnic station selector for any 
positively tuned varicap tuner system, 
incorporating a muting output, AFC lock 
and scan tuning. Built. 14.99 

7252 Top quality tunerset VHF to audio Varicap 
tuned with 3 meter outputs. 24.00 

7253 Tunerset with builtin stereo decoder. 
Varicap tuned. 24.00 

8319 Dual Mosfet tunerhead as used in 7252. 12.00 
2020k TDA2020 stereo amplifier kit. 7.85 
2020HS Heatsink for one TDA2020 (only with ICI. 0.75 
8001k 55k Hz low pass filter (birdy filter) for 

stereo radio (between detector and decoder). 1.75 

Suffix 'k' indicates kit, otherwise supplied built and tested. 

NEW MODULES (EDGE TERMINATED) 

5619 6 stage, dual mosfet UHF tunerhead. 
7020k 10uV FM IF system with muting, agc, 

main tuning voltage AFC system. 
92310k Comprehensive 1310 decoder, with 

notch filters and 5x gain. 

£12.50 

£4.50 

£5.35 

Orin General Terms: CWO please, official bodies and companies please note min. invoice 

cirribit 

PP for CWO orders 22pV per order.(UK and Eire). Overseas customers pleaset 

include sufficient for postage. VAT is not included, and must be added at 12%"6, but 
where items are marked * only add 8%. In stock orders despatched within 48 hours. 

INTERNATIONAL 25 Higl1 Street, Brentwood, Essex. Tel: (0277) 216029, Telex: 995194. 

MAINS TRANSFORMERS 
PRI. 240v sec. 27/0/27v at 800 m/e, £2.35. P.P. 50p. 
PRI. 110/240v sec. 50v at 10 amps, E10.00. P.P. £1 .50. 

CIRCUIT BOARD 
P.C.B. 1/161 oz. COPPER 

FORMICA 

FIBRE GLASS BARGAIN PACK 
200 sq. in. single & double sided pieces, £1. 25. 
P.P 25p. 

PRI. 110/240v sec. 20/21/22v at 8 amp, £600. P.P. £1.50. 
PRI. 110/240v sec. 23/24/25v at 10 amp, £7.00. P.P. £1'50. 
PRI. 110/240e sec. 24/40v at 14 amp, £1 -90. P.P. 60p. 
PRI. 240v sec. 20/40/60v at 2 amp, £3.00. P.P. 70p. 

Dim. 8.4 a 7.7 in 3 pcs., 9Op. 
Dim. 9.4 x 8.1 In 3 pos., 90p. 
Dim. 10'1 a 7.9 in 3 pcs., £100. P.P. 35p 
Dire. 13.1 a 9.4 In 3 pcs., £120. 
Dim. 17.0 x 9.0 in 2 pea., £120. 

SIEMENS MINIATURE RELAYS 
6v 4c/o with base, 65p ea. 
24v 2c/o with base, 50p ea. 

PRI. 240v sec. 20v at t4 amp, m£ 2. 
PRI. 240v sec. 18v at 1 .5 amp and 12v at 1 amp, E2.25. 

P.P. 50P. 
PRI. 240v sec. 18v at 1 amp, £1.10. P.P. 35p. 

BARGAIN PACK 
10 pcs. 10.1 x 7.9 in. Plus free 11b etching Xtals, £3.10. 
P.P. 45p. 

MAINS RELAY 240v 
3 c/o 10 amp contacts. £1 with base. 

MINI UNISELECTORS 
FIBRE GLASS P.C.B. 
Dim. 6 x 6, in SOp each. l 

MINIATURE RELAYS 
(14 014 a 4) 24 v. 4 c/o 40p 

12 volt 11 way, 4 bank (3 non-bridgIng, 1 horning) 
£2.50. P.P. 35p. 

24 volt 11 way, 6 bank (5 non -bridging, 1 bridging) 

Dim. 12 x 6 In, 75p. each. I. P.P. 15p 
Dim. 12 x 12 in, £1.30 each. 1)) 

Equals less than Ip sq.ln. RIBBON CABLE 
8 way. 8 colours. Bonded Flat side by side. £2.00. P.P. 35p. 

RESIST COATED P.C.B. FIBRE GLASS 
85p 

100 Metres [12 50. 

EDGE CONNECTOR 
54 way '1 vero size etc. 
Can easily be cut to any length 55p. P.P.10p. 
Side Guides for above connectors 18p each. 

6 x 6 in, ea. 
12 x 6 in, £1 20 ea. 
12 x 12 le, ea. 
Post & Packhingind 15p per sheet. 

OVERLOAD CUT-OUTS 
Panel mounting 800 M/A. 1.8 amp. 10 amp. 55p ea. 

MINIATURE METERS 
500 micro -amp (level -stereo beacon, etc.), scaled half 
black/half red. Size 1 x 1 in, 65p. P.P. 15p. 

FERRIC CHLORIDE ETCHING XTALS 
1 lb makes 1 litre pack, 70p. P.P. 35p. 
5 lb makes 5 litre pack, £285. P.P. 65p. 

HIGH CAPACITY ELECTROLYTICS 
25omfd/63 volt, 20p. P.P. Op. 

1000mfd/100 volt, 700 P.P. 25g. 

AM/FM TUNING METER 
125-0-125 ua Edgewise 14 x ; £1.10 

PRINTED CIRCUIT KIT 
The no frills all value kit. Containing 4 pcs 8 x 7 

Formica laminate. 1 pce 6 x 6 Fibre glass laminate, 

2200mfd/100 volt, 90p. P.P. 25p. 

4700mfd/25 volt, (15p. P.P. 20p. 

6800mfd/ 16 volt. 50p. P.P. 15p. 

SIGNAL STRENGTH METER 
1 lb Etching Crystals, 50 c.c. Resist ink, with Instruc- 
tione. £2' 40. P.P. 65p. 10,000mfd/25 volt. 75p. P.P. 25p. 

250 ua Illuminated edgewise 14 a 4 £110 
BLUE P.C.B. INK 

47,000mfd/40 volt, £2 00. P.P. 50p. 

OUTPUT METER Etch resist use with any pen. Much cheaper than ready 
loaded pens. 

100,000mfd/10 volt, £1 50. P.P. 500. 

160,000mfd/10 volt, £2.00. P.P. 50p. 
500ua 14 x 14 clear plastic panel type £130 5 c.c.55p. P.P. top. 

SMITHS GEARED MOTORS 
240v AC 3 revs per min./4 revs. per min. i £1.50 

2 revs per hr./6 revs per hr. J P.P. 25p 

ETCH RESIST PEN 
55p P.P. 5p 

3 GANG TUNING CAPACITOR 
8.5pí to 320pf, 80p. P.P. 20p. 
10.7 M.H.Z. canned I.F.s Size x¡ x 1 in, 85p. P.P.10p. 

S-DECS AND T-DECS 
S -DEC £1.90. T-DEC£3.60. 

P.P. 25p. 
U -DEC A £4.20. U -DEC a £6 90. 

KINNIE 
MAIL ORDER 

COMPONENTS 
ONLY. PERSONAL 

10 NELMES WAY, HORNCHURCH 
ESSEX RM11 20Z 
HORNCHURCH 45167 (PW) 

CALLERS BY APPOINTMENT 
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FENCES HAVE EARS! 
A tip for when you talk about 

something confidential-don't stand 
too close to a fence, some of them 
have ears! It's a system designed by 
an Austrian company and it forms 
an ingenious security alarm. The 
fence itself can take the form of a 

simple wire link type with the familiar 
criss cross pattern. However, in one 
of the fence posts is a detector which 
reports directly to a computer 
located elsewhere. Inside the 
detector is a sensitive sensor which 
can sense the stress on the fence. 
If someone were to lean a ladder 
against the mesh, then the tension 
would change and the sensor would 
detect this. Again, if any of the links 
in the fence were cut, the overall 
fence tension would change and 
again the sensor would detect it. 

In the computer memory are sets 
of standard conditions or non - 
alarm conditions. The computer 
continually monitors the sensor 
comparing its output signals against 
those in its memory. If anything 
differs, the computer will actuate an 
alarm. Would-be saboteurs can 
forget any bold ideas of rendering 
the system inactive. The sensor also 
monitors itself. Any interference 
with it will trigger the alarm. Also, 
the cable connecting the sensor 
with the computer is monitored. It is 
sensitive to any electromagnetic or 
electrical interference, too. 

Sound waves impinging on the 
fence are also detected and the 
system is so sensitive and yet 
selective that it can differentiate 
between sound waves from a human 
voice and disturbances set up in 
the fence by weather, such as wind, 
rain, etc. Next time you're lonely, 
do what burglars do-chat up a 

fence 

BANG! BANG! 
So there you are in your tank. You 

are going to fire a shell at someone 
you don't like. First, the range is 
estimated accurately. Then, the fuze 
in the shell of the air -burst missile 
(you've got all the latest ammo.) has 
the range set on its fuze. Then you 
load the shell and finally you fire. 
It sounds fairly straightforward, but 
the American military has decided 

\\X ON RECENT DEVELOPMENTS 

that it could be simpler-even if 
it's more complicated to achieve, 
'f you see what I mean? 

In the latest air -burst shells, the 
fuze is set electronically while the 
missile is actually in flight on its 
way to do the nasty. This makes it 
simpler, and very much quicker to 
fire, but it's more complex elec- 
tronically. Our new shell has two 
useful allies-the tank's laser range- 
finder plus the services of an onboard 
ballistic computer. With this set up, 
you can now drive round happily in 
your tank with the shell already in 
the breech and ready to fire-no 
wasting time loading the thing. 

Deep inside the new shell is the 
fuzing device which consists of a 

tiny antenna, a complete radio 
receiver and some rather complex 
timing electronics. When the laser 
rangefinder and computer have 
determined that the shell is in the 
best position to inflict maximum 
nasties, the fuzing data instructs it 
to explode. 

An interesting but not so obvious 
fact is the absence of a battery 
inside the missile. The electronics 
gets its power from a rather clever 
application of a principle which 
dates back many years. A tiny coil 
of wire inside the shell has a 

moveable magnetic core inside it. 
When the shell is fired, the move- 
ment of the missile causes the 
magnet inside the coil to move. As 
it does so, its lines of force (i.e. the 
magnetic field) "cut" the wire of the 
coil inducing a current in it and thus 
a voltage across it. This voltage is 
used to charge up a tantalum 
capacitor which acts as a power 
store and thus as a battery from 
which the electronics draws the 
necessary operating power. 

THE HEAT'S ON 
was interested to see that one 

American company is marketing foil 
heaters. These are flexible heaters 
only 2thou. thick and include a 

resistive temperature detector. The 
main application would probably be 
to wrap the foil around a crystal 
thereby eliminating the need for a 

more bulky crystal oven. I wonder if 
one will see this type of foil stitched 
into clothes for wearing in winter? 
I understand that control to within 

one degree is common for this type 
of heating element and sensor. 
Perhaps other applications might be 
in photography where solutions must 
be kept at a fairly constant tem- 
perature? 

ON FILM 
It has often been remarked that 

the hobbies of electronics and 
photography seem to attract the 
same people i.e. electronics enthusi- 
asts are commonly keen amateur 
photographers. It seems that the 
same principle has been established 
in the professional electronics 
industry. Companies are now using 
35mm film as a production line aid 
to manufacture complex circuitry. 
One French company, for example, 
punches holes in each frame of a 

reel of standard 35mm film. Into 
these holes go subtrates held in 
position with adhesive tape which 
has a fairly high resistance to heat. 

The reel is then fitted into a 

machine and the film fed to a take-up 
reel at the far end of the equipment. 
As the film slowly transfers from 
one reel to the other, the individually 
mounted subtrates have various 
minute components mounted on 
and bonded to them. The last stage 
in this particular process is to pass 
the tape over an acute angle of metal. 
This has the effect of separating the 
subtrates from the 35mm film. 

The final act of the machine (prior 
to separation of the completely wired 
subtrates from the reel of film) is the 
descent of a number of small needles 
which position themselves in exactly 
the right test places. These tiny 
needles form probes, and various 
voltages and currents are monitored 
in the substrate so that the good 
circuits can be separated from the 
bad ones when the film passes over 
the acutely angled metal. Imagine 
the saving. Once the reel of film has 
been fitted and the take up spool 
connected, the complete wiring and 
testing of these tiny circuits is 
completely automatic. 

i 
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GOING BACK. 

»7o so 50 40 

ear U+. 
` tierpnan'o four 
VaCbe 

IN the July 28th issue of Wire- 
less World, there appeared a 
design for the well-known 

Everyman -Four. It had one RF 
stage neutralised with a DE5B 
valve with two tuned circuits. 
Three-inch diameter coils were 
employed. They were 312in. long 
and had 74 turns of 27/42 Litz 
wire. Over the medium wave 
band, the RF gain was 36.5 to 46. 

The detector was of the anode - 
bend type employing a Cosmos 
SP18 blue spot valve RC coupled 
to a DE5B. This was in turn 
coupled to a DE5 output valve. 
Power consumption of the Every- 
man -Four was 10mA at 150V. 

This wireless became famous 
because its performance was far 
superior to its competitors at the 
time, its success being largely de- 
pendent on the RF coil develop- 
ment and the development of 
neutralising. 

The original title of the W.W. 
article was 'Everyman's Four - 
Valve' and a prototype is kept 
in the science museum. 

Al p 

H 
A2 

E T1 GB1 

C4 
V1 

R2 

MA 
Screen 

HT + 1 

R N 

COLIN RICHES 

21 tip from 1924 
CRYSTAL detectors always 

need delicate adjustment to 
give the best results, and 

this is particularly the case when 
they are used in reflex circuits. 
The shadow cast by components 
mounted above the panel may 
shield the catswhisker from view. 
If so, arrange a small mirror be- 
hind the valve (not a dull emitter 
of course) for this will give suffi- 
cient light to facilitate the finding 
of sensitive spots. 

HT + 2 
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Vintage gpare5 
MR. Chas E. Miller (who 

writes for our sister 
mag. "Television" from 

time to time) recently dropped 
me a line and said, "It has oc- 
curred to me that there may be 
many readers in need not only 
of complete sets but also of 
spares for vintage radios. I have 
literally thousands of bits and 
pieces in my store rooms (he's a 
radio and TV engineer) because 
I am one of those persons who 
never throws anything away. So, 
if anyone is stuck for valves. 
components or sets in general, 
they are welcome to write to me 
(s.a.e. please) or phone if they 
can afford it nowadays!" 

Chas also says that he can 
undertake to recondition old 
radios, and where IF alignment 
is required, it will be done with 
vintage equipment i.e. Cossor 
Wobbulator of 1938 vintage and 
converted radar display unit 
c1944. 

Chas can be contacted at 31 
Hockley Road, Uttoxeter, Staffs. 
Telephone: Uttoxeter 2122. 

0 Above-a photograph of the 
receiver at the Science Museum 

Circuit of the 'Everyman 4' 
TI is the aerial grid trans- 
former, T2 the HF valve trans- 
former and T3 a Ferranti 
3.5:1 LF type. Cl, C2 
(0.000271,f) square law tuner. 
C3 (0.01µF) C4 (balancing 
condenser) C5 (0.0005µF) C6 
(1 0AF) C7 (2µF). R1 (28 
rheostat) R2 (308 rheostat) 
R3 (1551) R4 (7.58) R5 (MO) 
R6 (3M11). 

Thanks to Wireless World for 
allowing us to use the Every- 
man 4 information. 

-continued on page 334 
1 W244i 
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A PROFESSIONAL DEAL 

FOR AMATEURS 

`ORDERS BY RETURN OF POST 'NO QUIBBLE REPLACEMENT PART SERVICE 

'QUALITY BRANDED PRODUCTS ' FREE UP DATE INFORMATION SERVICE 

TOOLS 

The handy EXPO 12V d.c. drill is supplied 

complete with drill kit containing 4 small drills, 
two spare collets, two cutters, wire brush, 

soft buffer, grindstone and 9 various 

milling and reaming tools. 

Drill & kit £9.50 + s 

Kit only £4.75 + s 

ORYX 50W SOLDERING IRON 

Kew 

Temperature can be altered 
between 200-400°C. 

Iron 240V £6.90 + s 

Stand £2.80 + s 

ISO-TIP CORDLESS IRON 

Mains and 12V d.c. 

versions available 
£11.50+ s 

DE -SOLDER TOOLS 
Three high -suction models available 

SR2 £6.20 + s 

SR3 £5.20+ s 

SR3AS £4.80 + s 

Spare nozzle 60p ea. + s 

Please state type 

NICKEL - CADMIUM 
RECHARGEABLE CELLS 
Age Sim. to nom. charge 
oaf .. dry cell capacity cur. (mA) 

HP7 0.54It 50 £1.10 s 

1.2Ah 100 £1.24 s 

HP11 2.0Ah 200 £1.80 s 

HP2 4.0Ah 400 £2.70 s 

ELECTRONIC IGNITION UNIT 

* High performance 
* For 2 & 4 stroke engines 

* Improved start/running 
* 'Crisper' throttle response 

* Reduce battery drain 

Neg. earth or pos. earth 

£15.00+ s 

Please state type required 

CONDITIONS OF SALE 
All prices are exVAT 
If affixed with s add B% 

If affixed with H add 12x% 
I - zar, rated 
Package b posting free 

for orders over E3.00 
Oversees orders add 25% 

Cash with order. Cheque,/Ponta 
Orders to Doran, Electronics Limited, 
P.O. Boo TAS. Leeds. LS12 2UF 
Small order handling charge of 40p 
for orders under E3.00 

SEMI -CONDUCTOR DEVICES 

RECTIFIERS 

IN 4001 - 

IN 4002 - 

IN 4003 - 

1.6A 
1.6A 
2.0A 
2.0A 

5p ea.) 
6p ea.) + 

6p ea.) 

'INTERNATIONAL 25' 
Build yourself a 
BIG SOUND amp 
at a budget price 

As featured 
in 'ETI' Oct 75 edition 
FEATURES 
* Triple Op -amp pre -amplifier 
* Power'Darlingtons' 
* Modern styling 

* 25W per channel into 8 ohms. 

Complete kit with 
assembly instructions 

Overseas orders £34.50 
S.A.E. for full spec. 

BATTERY 
ELIMINATOR 
Switched output 6, 
7-5 or 9V at 250mA,. 
D.C. pos. or neg. earth 

£3.15+ s 

v S 

'SAMOS' CASES 

S 

32p+ H 

48p+ H 
70p + H 
72p + H 

90p + H 

TRANSISTORS 
BC 107 - 12p s 

BC108 -11ps 
BC 109 - 12p s 

BFY 50 - 20p s 

BFY 51 - 19p s 

BFY 52 - 20p s 

2N 3055 - 80p s 

2N 2646 - 94P s 

TIP 2955 £1.14 s 

TIP 3055 61p s 

BC 237B - 11p H 

BC 238C - 10p H 

BC 239C - 12p H 

ZTX 107 - 10p H 

ZTX 108 - 9p H 

ZTX 109 - 12p H 

ZTX 300 - 13p H 

ZTX 500 - 14p H 

MJE 340 - 62p H 
TIP31A - 36p H 
TIP 32A - 40p H 
2N 3819 - 32p H 
3N 141 - 65p s 

CS 715 - 18p H 
(Similar to 
2N 3819) 
BF 180 - 40p s 

BRY39 - 72p s 

BOOKS (z) 

MULLARD MODULES 

LP 1173 
LP 1184/2 
LP 1185 
LP 1186 
LP 1400 

£6.10+ H 

£6.58 + H 

£4.50 + H 

£6.32 + H 

£5.15 + H 

I.C.'s 
T05 Reg - £1.10 s 

MVR 5 - £1.55 s 

MVR 12 -£1.55 s 

MVR 15 - £1.55 s 

LM 309K - £2.10 s 

7805 - £1.55 s 

7812 - £1.55 s 

7815 - £1.55 s 

7824 - £1.55 s 

±15V D.I.L. - £2.82 s 

TBA 231 - £1.75 H 

TBA 800 £1.20 H 

TBA 8105 - £1.31 H 

TBA 820 - £1.00 H 

ZN 414 - £1.30 H 

ZN 424 - £1.25 H 

741 Op -amp - 36p s 

747 Op -amp 
(Dual 741) 95p s 

748 Op -amp 48p s 

555 TIMER - 56p s 

556 (dual 555) - E1.10 H 

HA 1156 - £1.60 H 

(similar to 
MC1310P) 

ORP12 - 72p s 

8A Triac - £1.18 s 

ZN 1034E -E4.70 s 

Hi-fi hints and tips 
Towers international transistor selector 
Electronic components (Newnes) 
P.C.B. assembly (Newnes) 
Electronic diagrams (Newnes) 

38p ea. 
£2.95 ea. 

£1.80 ea. 

£1.80 ea. 
£1.80 ea. 

Low-cost blue cover and white base 
PVC steel cases 

S1 

S2 

S3 

S4 
S5 

S6 
S7 

50Wx50Hx100D 
100W x 50H x 100D 
150W x 50H x 100D 

50W x 75H x 125D 
100W x 75H x 125D 
150W x 75H x 125D 
200W x 75H x 125D 

£1.03 + s 

£1.17 + s 

£1.31 + s 

£1.47 + s 

£1.68+ s 

£1.97 + s 

£2.19 + s 

SPECIAL OFFER! ! 

If 60p catalogue ordered simultaneously with 
order for SAMOS cases - case price less 25% 

144 MHz Converters 
28-30 MHz £15.25 + H 

2-4 MHz £15.25 + H 

70cm - 432 MHz Converters 
144-146 MHz £18-25+ H 

28-30 MHz £18-25+ H 

144 MHz Dual Output Pre -Amp 
£9.25 + H 

ALL 
AVAILABLE 
EX -STOCK 

432 MHz Varactor Tripler 
£17.65 + H 

M252AA Rhythm Generator 
£7.99 + H 
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T.T.L. 74 I.C's. Prices include Postage and V.A.T. plus BIG QUANTITY DISCOUNTS 
7400 12p 7413 30p 7432 2Sp 7454 15p 7490 35p 74121 25p 74139 100p 74156 lip 74174 100p 74189 350p 
7401 12p 7414 Np 7437 25p 7480 15p 7491 75p 74122 Np 74141 60p 74157 lip 74175 75p 74190 140p 
7402 12p 7416 30p 7438 25p 7470 30p 7492 45p 74123 Np 74142 270p 74160 Np 74178 1110p 74191 140p 
7403 12p 7417 Sep 7440 15p 7472 25p 7493 40p 74125 50p 74143 270p 74161 Np 74177 1110p 

7415= 120p 7404 
7405 

12p 
12p 

7420 
7422 

15p 
20p 

7441 
7442 

45p 
6SP 

7473 
7474 

30p 
30p 

7495 
7496 

NP 
70p 

74126 
74130 

50p 
130p 

74144 
74145 

270p 
75p 

74162 
74183 

Np 
Np 

74178 
74179 

140p 
140p 74193 120p 

7406 35p 7423 25p 7445 Np 7475 34p 74100 65p 74131 100p 74147 230p 74164 125p 74180 liSp 74194 11111p 

7407 35P 7425 2Sp 7446 15P 7476 30p 74104 40p 74132 65p 74148 160P 74165 12Sp 74181 200p 74195 7SP 
7408 15p 7426 25P 7447ÁN TSp 7483 65P 74105 NP 74135 1NP 74150 120P 74168 125p 74182 75P 74196 1Np 
74107 13p 7427 25P 

7448 
7 50 

70p 
15p 7485 100p 

74107 
74109 Np 74136 Np 74151 

74153 
65p 
65P 74167 325p 74184 1NP 74197 1Np 

7411 20p 7428 40P 7451 15p 7486 30P 74118 Np 74137 1Np 74151 120p 74170 200p 74185 150p 74108 1115p 

7412 20p 7430 15p 7453 15p 7489 250p 74120 Np 74138 125p 74155 70p 74173 150p 74188 350p 74199 165p 

SPECIAL OFFER ALL 22 I.C.'s FOR P.W. DIGITAL FREQUENCY COUNTER 
FOR £7.50 

POPULAR BRANDED TRANSISTORS 
BC147 - BC148 - BC149 - BC157 - BC158 - BC159 - BF194 - BF195 - BF196 - BF197 

7p each. 100 for £6.00. Type numbers may be mixed for quantity discount. 

Bulk Purchase I.T.T. IN4148 10 for 30p, 100 for £1.50 

1 Amp Diodes IN4001, IN4002, IN4003 4p each, 30 for £100 
IN4004, IN4005, IN4006 6p each, 30 for £1-50 

Zener Diodes BZY88, 400MW 3V to 33V 7p each, 100 for £600 

NEW LOW PRICE 
741 OP Amps 

ANY QUANTITY 20p each 
555 TIMERS 

ANY QUANTITY 35p each 

TRANSISTORS, etc. BC148 7p BC182L 12p BC212L 12p BCY72 16p BF180 30p BFX85 2Sp 2N3702 12p 

AC128 12p 
AC176 12p 
AD149 45p 
AD161 35p 

MTCHN PR AF117 
Np BC107 

AF114 18p BC108 
AF115 lip BC109 

19p 
Op 
9p 
9p 

BC149 
BC157 
BC159 
BC169 

7p 
7p 
7p 

12p il 

BC183 
BC183L 
BC184 
BC184L 

10p 
11p 
11p 
12p 

BC547 
BC548 
BC549 
BCY70 

12p 
12p 
12p 
16p 

BD124 
BD131 
BD132 
130135 

T0p 
35p 
35p 
50p 

BF182 
BF183 
BF200 
BF244 

30p 
30p 
30p 
tóp 

BFX87 
BRY39 
BRY56 
BSX20 

25p 
35p 
35p 
16p 

2N3704 
1 N914 
BY100 
BY126 

12p 
3p 

lop 
10p 

AD162 3Sp AF116 10p BC147 7p BC182 11p 8C212 12p BCY71 16p BD137 40p BFX84 25p 2N3055 50p BY127 12p 

PLEASE NOTE THAT ALL PRICES INCLUDE POSTAGE AND V.A.T. AT 8 OR 124% AS APPROPRIATE 

MAIL ORDER ONLY 
XEROZA RADIO 

1, EAST STREET, BISHOPS TAWTON, BARNSTAPLE, DEVON 

Liiremiu 
PA 110 (AS ILLUSTRATED) 110W 412 WITH 45-0-45V 
DC 3 AMP P.S.U. ALL YOU NEED IS AMP CARD AND 
TRANSFORMER ! HI-POWER, HI -FIDELITY AND 
LOW NOISE ! ! KIT: £1950. BUILT: £2450. TRANS- 
FORMER £9.90. 

PA 50. 50W 412 WITH 45V 2A DC PSU 150 WATT 
OUTPUT TRANSISTORS AND 5 DIODE PROTEC- 
TION CIRCUIT. FUSES AND CAPS ON PSU. BUILT: 
£7 95. PSU CARD BUILT: £5.95. TRANSFORMER: 
£4.95. 

A COMPLETE RANGE OF DISCO MIXERS POWER 
AMPS 8 ELECTRONIC MODULES 

IC 2/4 INPUT MICROCHIP PRE -AMP TO SUIT EITHER AMP 
UNIT. FACTORY SET AT 14 MV 50k 12 LINEAR ADJUSTABLE TO 
3MV 47k 12 RIAA MAG. EQUALISED OR ANY MAGNETIC CRYS- 
TAL OR CERAMIC DEVICE HIGH OR LOW IMP! UP TO 2.5V OUTPUT AVAILABLE! BUILT: £1295. CADMIUM PLATED 
CHASSIS KIT WITH KNOBS, SCREWS, ETC. £995. (SCREEN PRINTED AND DRILLED). PACKAGE DEAL PA110 £8495, 
PA50 £49.95 INC. CHASSIS & CAB. 

DISTRIBUTED BY MAIL ONLY. WRITE TO:- 
PARBOLD ELECTRONICS, 17 CHORLEY ROAD, 
HILLDALE, PARBOLD, WN87AN LANCS. 
ALL PRICES INCLUDE VAT POST AND PACKING 

CHUNKY 1" THICK METAL CORNERED WOODEN CAB WITH HEAVY DUTY FEET AND HANDLES. 
REALLY PRO. FINISH: £8.95. MONO DISCO PREAMP KIT £49, BUILT: £69, STEREO DISCOMIX KIT £79, BUILT: £119. FUZZ 
LIGHTS, RED, BLUE, AMBER: £1950. 
TEAK CABS: 7" x 4" £390, 8" x 5" £4 90, 8" £5 90, 10" £790, 12" £8.90, 12" + TW £990. 
BLACK CABS: 1 x 12" £1290, 2 x 12" £1690, 1 x 15" £1990, 15" BIN £3690, 4 x 12" TALL £24.90. 
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IT is only a hundred years since Alexander 
Graham Bell, a Scotsman, sent the first tele- 
phone message, in Philadelphia, on March 10, 

1876, yet in this age of Concorde there is an un- 
precedented demand for instant intercontinental 
communications by telephone, telex, etc. In the 
decade since the first telecommunications satellite 
became operational, intercontinental telephone 
traffic has increased by a factor of 17. In addition, 
live television programmes from other continents 
are regularly brought into our homes. Satellite 
communications are virtually essential for this latter 
service which has enabled us to see epoch-making 
live events such as men walking on the moon. 

Although a single telephone conversation requires 
a relatively narrow bandwidth, about 3.4kHz, the 
bandwidth required to carry the thousands of 
simultaneous telephone conversations taking place 
at any moment between, say, the UK and the USA, is 
quite large. One also requires a wide bandwidth to 
carry a high -quality television programme. 

Short wave radio signals can be reflected around 
the earth as they bounce between the ionised layers 
in the upper atmosphere and the surface of the 
earth or sea. Relatively low radio frequencies can 
be used to carry a single speech channel, but for 
a wide bandwidth signal, one must employ ultra -high 
frequencies or microwave frequencies. In addition, 
the use of such UHFs enables a greatly improved 
signal-to-noise ratio to be obtained with reliability. 
However, UHF and microwave frequencies are not 
reflected back to earth by the ionosphere but 
penetrate it and are lost into space. 

As UHFs are not reflected around the earth, they 
cannot generally be used for signalling unless the 
transmitting and receiving aerials are almost in a 
line -of -sight. The Post Office use microwave aerials 
in reflecting dishes on their towers to carry many 
telephone conversations. The beam can travel some 
tens of miles between the towers, but as the distance 
increases, the height of the towers must be increased 
to maintain the line -of -sight condition. In theory one 
could convey a signal across the Atlantic by using 
a large number of such towers floating on the 
ocean and spaced at distances of a few tens of miles 
from one another. Even more impossible would be 
the task of constructing a single tower at the centre 
of the Atlantic which is high enough to be visible 
from both the USA and the UK. Such a tower 
would be nearly 500 miles in height! 

The practical answer to a "communications switch- 
board in the sky" involves the use of a satellite 
which receives a signal, amplifies it and sends it to 
another point on earth. This type of link offers a very 
effective alternative to a sub -oceanic telephone cable. 
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PART 1 

Brian DANCE M.Sc 
Although satellites are used for special communica- 
tion purposes, such as the Moscow -New York 'hot 
line', about 85 per cent of their use is for ordinary 
intercontinental telephone work involving business 
men and private people. 

HISTORY 
A telephone service with France was opened as 

long ago as 1896 using a copper conductor rather 
than a coaxial system, but it was not until January 
1927 that the trans -Atlantic telephone service was 
inaugurated using the Rugby 60kHz radio trans- 
mitter GBT. The service was extended to India, 
Rhodesia and Turkey in 1933 and Japan in 1935. 
The first coaxial submarine cables were brought into 
operation in 1937 on short runs. 

The first trans -Atlantic cable was brought into 

A very Impressive night shot of the Aerial No. 3 at Goonhilly Earth 
Station in its vertical (non -operational) position. (Courtesy: Post 

Office). 
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Launch Date 

Intelsat 1 (Early 
Bird) 
April 1965 

TABLE 1 

Operational 
Region 
Atlantic 

Status and Position 

Placed in service over 
Atlantic at 3225° E 

No longer in service. 

Intelsat 11 (F-1) 
October 1966 

Intelsat II (F-2) Pacific 
January 1967 

Intelsat II (F-3) 
March 1967 

Intelsat II (F-4) Pacific 
September 1967 

Failed to achieve synchro- 
nous orbit due to malfunc- 
tion of apogee motor. Used 
briefly as non -synchronous 
satellite. 
No longer in service. 

Atlantic No longer in service. 

No longer it service. 

Intelsat Ill (F-1) - 
September 1968 

Intelsat III (F-2) Atlantic 
December 1968 

Intelsat Ill (F-3) Pacific 
February 1969 

Intelsat III (F-4) Pacific 
May 1969 

Intelsat III (F-5) 
July 1969 

Intelsat Ill (F-8) Atlantic 
January 1970 

Intelsat III (F-7) Atlantic 
April 1970 

Intelsat III (F-8) 
July 1970 

Failed to achieve orbit due 
launch vehicle malfunction. 
Stalled aerial --not con- 
sidered serviceable. 
Placed in service over the 
Pacific at 174° E. Reposi- 
tioned over Indian Ocean- 
now in reserve at 60°E. 

Removed from service upon 
availability of IV (F-4) 
Failed to achieve proper 
transfer orbit due launch 
vehicle malfunction. 
Relocated to Indian Ocean 
as emergency backup-re- 
located from Indian to 
Pacific at 177'E. 
Presently serving as Paci- 
fic spare. 
Satellite failure. 

Failed to achieve syr- 
chronous orbit due ma- 
function during apogee 
motor firing. 

Intelsat IV (F-2) Atlantic 
January 1971 

Intelsat IV (F-3) Atlantic 
December 1971 

Intelsat IV (F-4) 
January 1972 

Intelsat IV (F-5) 
June 1972 

Intelsat IV (F-7) 
August 1973 

Pacific 

Indian Ocean 

Atlantic 

Intelsat IV (F-8) Pacific 
November 1974 

Intelsat IV (F-6) 
February 1975 

Intelsat IV (F-1) Indian Ocean 
May 1975 

Placed in service over the 
Atlantic at 335.5°E. 
Now is reserve as Atlantc 
spare at 3405°E. 
Placed in service over the 
Atlantic at 3405° E. Now 
at 335.5" E-serving pre- 
sently as the Primary 
satellite. 
Placed in service over the 
Pacific at 174° E. 

Now at 177° E. 

Placed in service over the 
Indian Ocean at 61.4' E. 
Now at 60° E. 

Placed in service over the 
Atlantic at 330° E. 
Now at 330.5° E-serving 
as Major Path satellite. 
Placed in service over the 
Pacific at 174' E. - Failed to achieve orbit due 
to launch vehicle malfunc- 
tion. 
Placed in service over the 
Indian Ocean at 63' E. 

Intelsat IVA Atlantic 
September 1975 

New Atlantic Primary 
Satellite 335' E. 

service in 1956 with 48 speech circuits and gave 
much better quality and reliability than the earlier 
radio links. The first trans -Pacific cable was laid in 
1963 and sub -oceanic cables have since built up into 
an international network which is still expanding 
even in this space age. The TAT -6 trans -Atlantic 
cable scheduled for completion in 1976 will provide 
4,000 speech circuits. 

ECHO SATELLITES 
The era of space communication dawned with the 

launching of the Echo -1 satellite from Cape 
Canaveral, Florida on August 12th, 1960, inside 
a 66 cm magnesium sphere in the nose of a Delta 
rocket. About 1000 miles above' the earth an 
explosive charge split open the container and 
allowed the chemicals inside Echo -1 to vaporise 
and to inflate this balloon type satellite to a diameter 
of 100 feet. The aluminised mylar plastic skin 
reflected both light and radio waves extremely well 
so that it could be seen by enormous numbers of 
people as a bright moving object in the sky, even 
brighter than the Pole star. It may well have been 
seen by more people than any other man-made 
object. 

Echo -1 circled the earth every two hours, but 
served only as a passive reflector of the radio waves 
directed at it. It did not contain any transmitter. It 
was used to relay the first transcontinental telephone 
call by satellite made by President Eisenhower trom 
New Jersey to California, and to relay various signals 
across the USA and to Europe. Although it was 
expected to remain in orbit for a year, it actually 
completed eight years before it entered the 
atmosphere off South America and burnt up. A larger 
passive reflector, Echo -2, followed on January 25th, 
1964. 

TEL' STAR 
Before Echo -2 was launched, however, the Ameri- 

can Telephone and Telegraph Company's Telstar -1, 
the first privately owned satellite, was placed in 
orbit on July 10, 1962. This 1701b satellite had an 
array of solar cells which converted the energy of 
the sun into electricity so that Telstar could receive 
signals, amplify them and re -transmit them. Thus it 
was a great improvement on the passive satellites. 

Telstar -1 provided the first intercontinental tele- 
vision transmissions between the USA and Europe. 
The more powerful Relay -1 followed on December 
13th, 1962, Telstar -2 on May 7th, 1963 and Relay -2 on 
January 21st, 1964. The main disadvantage of all of 
these satellites was that their period of use was 
limited to the time that they were above the horizon 
at both ground stations. 

GEOSYNCHRONOUS ORBIT 
Modern communications satellites are launched by 

powerful rockets which place them at an altitude 
of 22,300 miles (35,680km). At this particular distance 
from the earth, a satellite can be made -to rotate 
round the earth once per day at exactly the same 
rate as that at which the earth rotates beneath it. 
The satellite therefore remains stationary over a 
chosen part of the earth's surface remaining in con- 
stant radio contact with the appropriate ground 
stations. Any such satellite can communicate with 
ground stations over about one-third of the earth's 
surface. 
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Satellites which appear stationary at a point above 
the earth are said to be in "geosyncironous orbit". 
The first experimental satellites placed in such an 
orbit were known as the "Syncoms", but it is the 
Intelsat (International Telecommunicaions Satellite 
Organisation) satellites which have provided com- 
mercial intercontinental communications. 

INTELSAT 
The Intelsat organisation was formed in Washing- 

ton in 1964 and it aims to provide commercial net- 
works for high reliability international public tele- 
communications by satellite to all areas of the world 
on a non-discriminatory basis to all users. There were 
14 founder nations, but Intelsat now has 91 member 
nations. The UK is second only to the USA as a 
shareholder with 11% of shares. Intelsat owns its 
own satellites, but the ground stations communicat- 
ing with these satellites are normally owned by the 
appropriate authority of the country in which they 
are situated. 

The satellites are launched by the US National 
Aeronautics and Space Administration ;NASA) on a 
cost reimbursable basis. The Communications 
Satellite Corporation (COMSAT) of Washington 
manages the satellite operations over the whole 
global area on a cost -plus -fee basis and also operates 
its own satellites for maritime communications and 
for operation across the USA. It also represents the 
USA in Intelsat. 

THE SATELLITES 
The Intelsat satellites launched up to the time of 

writing are shown in Table 1. The first was known 
as Intelsat -1 (or "Early Bird") and canoe into com- 
mercial operation on June 28th,1965, taking telephone 
calls across the Atlantic from the Post Office Goon - 
hilly Earth Station in Cornwall. It increased the 
trans -Atlantic telecommunications capacity by about 
50%, although it could handle only 240 calls simul- 
taneously and could communicate with only two 
ground stations at any time. A "squinted" aerial was 
used which confined the beam to the heavy traffic 
area between Europe and N. America. 

Early Bird was followed by four Intelsat -II satel- 
lites in 1966 and 1967. As shown in Table 2, they 
were larger than Early Bird and had the important 
advantage of "multiple access capability", that is, 
they could communicate with several ground stations 
simultaneously. In addition, they provided a much 
wider coverage, offering service to both the northern 
and southern hemispheres. 

Eight Intelsat -III satellites followed in the period 
1968 to 1970. Each could carry 1200 telephone signals 
or 4 television channels or a combinaton of both 
simultaneously. They could also carry telex, data and 
facsimile signals. The aerials of the Inte:sat-II satel- 
lites are mechanically "despun" on a shelf, which 
provides maximum stability by allowing the body 
of the satellite to spin, but keeping the aerials point- 
ing in the required direction at all times. This system 
is used in all later satellites. 

Between 1971 and 1975 eight of the still more 
advanced Intelsat -IV satellites were launched. Each 
can relay 4000 telephone calls or twelve television 
signals at any time. Two global aerials for transmit- 
ting and two. for receiving are employed for covering 
a wide area. In addition, steerable spot beam aerials 
are used. The most advanced satellites of this type 
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are the Intaisat-IVA series, the first of which was 
launched in September 1975 from Cape CanaveraL 
It now serves over 40 earth stations in the Atlantic 
region, being used by nearly all countries in this 
area. It is known as the "Primary" satellite, the other 
"Major Path" satellite being used mainly by the 
large user countries which have two or more aerials 
for this region. 

The IVA satellites resemble the IV series, but the 
capacity has been greatly increased by frequency 
re -use. An east beam is sent to Europe and Africa 
with a 320MHz bandwidth, whilst the same 320MHz 
band is beamed West to North and South America; 
eight transponders are used for each of these beams. 
In addition, there are four global transponders which 
cover all ground stations in the Atlantic area, such 
as Atlantic islands not in the east or west beams. 
The 53in transmitter and 35in receiver aerial 
reflectors are constructed from metallic mesh on an 
open frame to minimise the torque experienced from 
the particles emitted by the sun. They are all sup- 
ported on a single tubular mast with the telemetry 
omnidirectional bicone aerial on the mast tip. 

Aerial No. 2 at.Goonhilly which, with Aerial No. 3, operates with the 
Atlantic satellite in maintaining contact with many countries across 

the Atlantic. (Courtesy: Post Office). 

Another five Intelsat-IVA's have been ordered 
from Hughes Aircraft Co., California, and these are 
expected to provide a sufficient capacity for the 
remainder of the decade. One will be used for the 
Pacific area, one for the Indian Ocean region and 
another three for the Atlantic. The total cost will be 
about £136 million, namely about £11.5 million per 
satellite and £11.2 million for each of the Atlas - 
Centaur launch vehicles. 
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TABLE 2 

Intelsat 
Series 

number 

Height 
(inches) 

Diameter 
(inches) 

Orbital Launch 
weight weight 

(lb) (lb) 

Design 
Life 
(yr) 

Power 
(W) 

Repeaters Bandwidth 
of each 
repeater 
(MHz) 

Channels, Remarks 

I 

(Early 
23 28 85 150 1 5 31 2 25 240 or 

1 TV. 
Squinted aerial confining 
service to heavy traffic N. 

Bird) Atlantic area. No multiple 
access. 

II 26 56 190 357 3 85 2 126 240 or 
1 TV. 

Wide coverage (N and S 
hemispheres) Multiple 
access. 

ill 41 56 334 647 5 127 2 226 1200 and 
1 TV. 

Mechanically despun 
aerials. TV, telephone, tele- 
graphy, facsimile, high 
speed data capability. 

IV 208 
(Solar 
panel 

94 1610 3120 7 500 12 36 4000 and 
2 TV. 

Steerable spot beam aerial 
and global aerial. 

Ill) 
IVA 275 

(Solar 
panel 
Ill) 

94 1820 3280 7 700 
(600 
after 

7 yrs) 

20 36 6250 and 
2 TV. 

Twin 53" dish transmit 
aerials. Two sets of reed 
horns in conjunction with 
third dish reflector. 

All satellites orbit near the equator. 
All obtain power from solar cells, the 
IVA series each having 17,000 solar 
cells on a cylindrical drum. It is 
essential to have unbroken communi- 
cations, so each satellite contains two 
nickel -cadmium storage cells for use 
during the times when the satellite is 
eclipsed by the earth. Thee cells are 
a major factor in limiting' the life of 
the satellites, but COMSAT is develop- 
ing nickel -hydrogen cells with three 
times the storage capacity and five 
times the life of nickel -cadmium. 

Interruptions of the service provided 
by an Intelsat IV in the Atlantic 
region occurred in 1964, apparently 
because solar storms affected the 
aerials directional control system. 
However, all satellites launched after 
November 1974 have been modified to 
alleviate this problem. The satellites 
transmit in the 4GHz (3.7 to 4.2GHz) 
band, but receive signals from ground 
stations in the 6GHz (5.925 to 
6.425GHz) band so that transmission 
and reception can take place simul- 
taneously. Travelling wave tubes are 
used in the satellite transmitters. 

A series of Intelsat -V satellites is 
planned for about 1979. Each will have 
about 12,000 telephone circuits and 
they will probably use the 11-14GHz 
band in addition to the 4-6GHz band. 
The Post Office is currently making 
propagation measurements at up to 
30GHz to ascertain how signals from 
satellites at such frequencies will be 
affected by rain, etc. 

An Intelsat IVA satellite during pre-flight testing. Note the great area of solar cells and the PART 2 OF SATELLITE COMMUNICA- 
reflectors at the top for the various aerials. (Courtesy: Intelsat Washington). TIONS WILL BE PUBLISHED NEXT MONTH 
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Of THE MOUTH 
by BRIAN DANCE 

Number 60 Ferranti ZN424 GATED OP -AMPLIFIER 

THE Ferranti ZN424 device is a low noise, low 
distortion operational amplifier which is very 
suitable for both audio use and as a general 

purpose operational amplifier. It incorporates an 
internal gate which enables the output to be isolated 
from the input. 

The ZN424 is available in three types of package. 
The ZN424P employs an 8 -pin dual -in -line package, 
whi..t the ZN424E is an electrically equivalent de- 
vice in a 14 -pin dual -in -line package. The connections 
to both of these types are shown in Fig. 1. 

A circular metal package is employed for the 
ZN424T, but readers will normally find the dual -in - 
line devices more convenient to use, especially when 
one wishes to use a socket. Any of these devices 
may be used in the circuits to be described. 

BASIC CIRCUIT 
The basic circuit in which a ZN424 device can be 

used is shown in Fig. 2, the feedback connections, 
etc. being omitted for simplicity. Balanced positive 
and negative power supply lines are shown, the 

Balance 

Inverting input 

Non -inverting input 

Balance 

Inverting input 

NC 

Non -inverting input 

Balance/shaping 

Output 

14 

13 

12 

ZN424E 11 

10 

Gate 

Output 

Balance/shaping 

NC 

NC 

Gate 

NC 

NC 

NC 
1W2321 

Fig. 1: The pin connections for the two types of ZN424 package likely 
to be encountered. 

recommended voltage range being ± 12V to ±18V. 
However, it is wise to regard the upper limit as being 
about ± 16V so as to allow a small margin of safety 
and prevent possible damage to the device. The 
supply current required is about 5mA when ±12V 
supplies are used. Output voltage swings of about 
+11V can be obtained with ± 12V supplies. 

A resistor R2 and a capacitor Cl are required 
between the positive line and the "balance/shaping" 
pin to provide frequency compensation without 
which oscillation may occur. The bandwidth is 
typically 20kHz at -3dB down without feedback, 
whilst the frequency at which the gain falls to unity 
is about 4MHz with the recommended value of Cl. 
The slew rates are about 100V/os (rising edge) and 
20V/ns (falling edge). 

Non - 
inverting 
input 

Inverting 
input 

1W2331 

v+ 
Balance 

R1 R2 
47k 68 

CO1nFl 

VR1 
1M 

Balance/ 
shaping 

ZN424 Output 

V - 
Fig. 2: The basic circuit utilising the ZN424 gated amplifier. 

The potentiometer VR1 may be adjusted so that 
the output voltage has a mean value equal to the 
mean potential. This balances out the offset voltage 
of the device. If this facility is not required, VR1 and 
R1 may be omitted. 

The gain of the ZN424 is typically 86dB without 
feedback, this being a voltage gain of 20,000 times 
with a minimum value for any ZN424 device of 
10,000. As in all practical operational amplifier cir- 
cuits, this gain is greatly reduced ,by negative feed- 
back. 

The voltage difference between the two inputs 
should not exceed 5V in any circuit. The input 
resistance is about 200kí1 and the output resistance 
about 4kf1. 

AMPLIFIER CIRCUIT 
The ZN424 can be used as an audio pre -amplifier 

in the type of circuit shown in Fig. 3. In order that 
a single positive power supply line may be used 
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without any negative supply, the non -inverting (+ ) 
input is returned through R3 to the junction of two 
equal resistors, R1 and R2; this keeps the input of 
the ZN424 at a quiescent potential mid -way between 
that of the positive and negative supply lines. 

Negative feedback is taken from the output to the 
potential dividing resistors R7 and R6. A fraction of 
the output voltage equal to R6/(R6+R7) is fed back 
to the inverting (-) input and this fraction deter- 
mines the audio gain. However, the presence of C3 
ensures that the full output voltage is fed back at 
zero frequency and this helps to keep the mean out- 
put voltage at V+ /2. 

C2 + 
100pF 

Input d --I I 
100nF 

R1 
100k 

R3 
470k 

R2 
100k 

V+ 

ZN424 

C3 
201.1F 

C3 
10nF 

R4 
68 

Gate 
R5 
10k 

ZTX310 

R7 

Output 

Gate 
control 

1 W2341 

Fig. 3: The ZN424 in an audio amplifier circuit using the gating facility. 

The gain of this circuit is equal to (1+R7/R6). 
Thus R7 may be 100kí1, R6 2.2k14 in which case the 
gain will be about 46 (or about 33dB). If R7, R6 
and C3 are omitted and the output is connected 
directly to the inverting (-) input, the gain will be 
unity and the output voltage will follow that of the 
input. The optimum value of C3 varies with the re- 
sistor values, so the value shown is intended only 
as a guide. 

GATING 
If the gating facility is not required, the ZTX310 

transistor and R5 may be omitted and the gate pin 
of the ZN424 left unconnected. The output may be 
isolated from the input merely by connecting the 
gate pin of the ZN424 to earth. However, it is nor- 
mally required to use an electrical signal for gating. 
In the circuit shown any positive signal of 2V or 
more fed to R5 will cause the ZTX310 transistor to 
conduct and this effectively connects the gate pin 
to earth. The output signal from a TTL device is 
suitable for feeding to R5. 

The type of transistor employed is not at all criti- 
cal and any NPN small -signal transistor will prove 
suitable. The output leakage current of the ZN424 
when the device is gated off is about 5nA with a 
maximum value of 30nA. 

The gate connection has an entirely different use 
when the device is operated from a low supply 
voltage and one wishes to preserve the 3mA maxi- 
mum output current. An external resistor should 
then be connected between the gate pin and the 
positive supply line; the value of this resistor (in 
parallel with an internal 23k11 resistor) is about 
(V+ ) -1.4) k11 for 3mA output current. The 
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gating facility also enables the ZN424 to be used in 
multiplex switching applications when several sig- 
nals are sent sequentially along a single line. 

AUDIO PRE -AMPLIFIER 
An audio pm -amplifier for use with a magnetic 

pick-up is shown in Fig. 4. The network used in the 
feedback circuit between the output and the invert- 
ing input (C4, C5, R6 and R7) is designed to pro- 
vide the required RIAA frequency response. 

If more gain is required than the 34dB provided, 
R8 may be reduced, but C6 should then be increased 
in proportion to preserve the bass response. Actually 
C6 and R8 limit the response in the extreme bass 
region and constitute a filter which helps to remove 
any turntable rumble. 

R2 
100k 

R3 
Cl 820k 

100nF 
Input 

R1 

47k 
R4 

100k 

'C2 
+125jF 

20V 

+ 
V+ 

C3 
lOnF 

R5 
68 

ZN424 Output 

_ R6 
51k 

R7 
750k 

C5 
R8 5.6nF 
1k 

C6 
6.8NFT 

C4 
1.5nF 

1W2351 

Fig. 4: This circuit shows the ZN424 as a pre -amplifier for use with a 
magnetic cartridge. 

If no feedback is employed in a ZN424 circuit, the 
total harmonic distortion added by the device is 
normally less than 1.5% for a 2V peak-topeak 
swing at the output. The circuit of Fig. 4 employs 
feedback to reduce the gain of the circuit from about 
86dB to about 34dB, a difference of 52dB or about 
400 times. Thus the distortion is reduced to the 
utterly negligible level of 1.5/400% or about 
0.004%! 

The signal-to-noise ratio is better than 70dB below 
a level of 5mV at the input. The circuit layout is not 
at all critical. 

CONCLUSIONS 
The Ferranti ZN424 devices offer lower noise and 

less distortion than other IC pre -amplifiers available 
at the present time. The circuits of Figs. 4 and 5 
have been designed by Ferranti Ltd. especially for 
the ZN424 and are reproduced with their permission. 

All ZN424 devices are readily available from Fer- 
ranti distributors. The ZN424E is available from 
Radnage Radio and Electronics, 2 Bottom Road, 
Radnage, High Wycombe, Bucks. and from Doram 
Electronics Ltd., P.O. Box TR8, Leeds LS12 215F, 
the price being of the order of £1.50. 
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IN NEXT MONTH'S 
PRACTICAL 
WIRELESS 

UP, UP and AWAY to 30uí. 4 
Switch your attack and get 
1pF. No problem too big or too 
small for this Protector of 
your circuits, this Defender 
of your components, this Easer 
of your problems. Built to last 
with rugged construction con- 
cealed behind a smoot'n 
exterior. 

Drive your TTL wild. Shriek 
at your audio amplifier with 
18kHz. Lull both into a sense of 
serenity by whispering at 
them with a husky 18Hz or 
move into overdrive at the 
flick of a switch. Octavia 
promises all these to the 
faithful constructor. 

1111014i1),.,,SC 

ALSO. - 

A Tingle' machine 

ACTIVE ROTATING AERIAL 

ON SALE 
IN 

AUGUST 
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The unit resembles a conventional 
typewriter but it displays its text directly 
on the screen of a domestic television 
set or a video monitor. In the former 
instance connection is made via the 
aerial socket. 

A page of text, which is alpha -numeric 
with a wide range of punctuation, 
comprises 16 lines of 32 characters. While 
one page of text is being displayed a 
second can be held in memory and this 
memory capacity can be readily expanded 
to store extra pages if required. The 
desired page can be recovered from 
memory and displayed by manual or 
electronic switching while the previously 
displayed page is transferred to memory 
for later recall. 

APPLICATIONS 

In its present form: - 
1. Displaying information in public areas 

2. Shop window advertising 

3. Cafe menus and price lists 

4. Display of indoor sports scores (darts, 
bowling, etc.) 

5. Silent paging in clubs, hotels, libraries 
etc. 

6. Communications for the deaf and dumb 

7. Games-electronic "Scrabble", etc. 

8. Captioning closed circuit TV pro- 
grammes 

With certain modifications: - 
1. Long distance text communication (via 

telephone or radio) 

2. Interfacing with a micro -processor (for 
home computer) 

3. Home terminal for communicating with 
Tele -Text system 

NOVEL FEATURES 

1. Can be assembled at home 

2. Constructional cost less than £150 

3. Relies, for its economy, on the latest 
microcircuits 

4. Simple animated displays can be 
presented 
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THE project to be described is an electronic type- 
writer which presents its alpha -numeric display 
on the screen of any British standard 625 line 

black and white or colour television set. It also 
produces a standard video level signal which can be 
fed into an existing closed circuit television system 
for titling or sub -titling programmes. As the unit in- 
corporates a CCIR standard interlaced sync genera- 
tor it could be used as the central source of sync 
pulses for a CCTV system. Reference to the neces- 
sary sync drive signals will be made later. 

Although the project incorporates sophisticated 
logic in places, there is nothing which cannot be 
understood by the amateur with some basic know- 
ledge of logic theory or application. 

Construction is very straightforward (most is on 
printed circuit boards) even though over 50 integra- 
ted circuits are used. Apart from the memory cir- 
cuits, readily available TTL integrated circuits are 
used throughout. All the semiconductors can be 
obtained through advertisers in Practical Wireless 
but in the case of the Random Access Memories and 
the Read Only Memory it might be better to go direct 
to the distribution. 

The only component which might present a prob- 
lem is the keyboard. These are sometimes advertised 
by companies dealing in computer surplus and it is 
worth browsing through advertisements in this and 
other magazines if you don't want to use the one 
given in the parts list. There are, also, a couple of 
alternative approaches which will be described later. 
In order to simplify the description it will be assumed 
that the keyboard specified will be used. 

STORAGE FACILITY 
The unit will display a page of data comprising 16 

lines each of 32 characters and, at the same time, 
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PART 1 M.J.HUGHES M.A.,C.Eng. MIERE 
will store a second page in its memory. The dis- 
played page can be interchanged with the stored 
page at the push of a button and this operation can 
be carried out under electronic control thus allowing 
sequential display of the two pages. This allows simple 
animations to be presented for advertising purposes. 

AUXILIARY OPERATIONS 
Before attempting to describe the operating prin- 

ciples it might be best to start with a detailed des- 
cription of how the machine is used. Firstly the out- 
put is connected via a coaxial lead to the aerial input 
socket of a domestic television set and the set tuned 
to a spare eha-nnel, a practice now common for tele- 
vision games. On switch -on the screen is filled with 
a random selection of letters, numbers and punctua- 
tion. To clear the screen it is necessary to depress 
the spacer bar and while it is held down the auxiliary 
button marked "Continuous Write" is depressed. 
This has the effect of writing a "Space" into every 
memory location for that page thus giving a blank 
screen. The "Continuous Write" button must be re- 
leased before the `Spacer Bar" to keep the screen 
clear. The button marked "Page 1/Page 2" should 
then be depressed to display the page which had 
been in store. Again a random selection of letters, 
etc, will be displayed and this should be cleared in 
the same manner. Depressing the "Page 1/Page 2" 

button once more brings us back to displaying page 
1, which is still blank. The only mark on the screen 
will be the chequered marker we call a "CURSOR". 
The cursor is used to show where the next symbol 
will be printed when we depress the typewriter keys. 
It can be switched off by depressing the "Cursor 
Extinguish" button if its presence spoils the appear- 
ance of the final display. 

Normally one would start to type from the top left 
hand corner of the screen so provision is made to 
reset the position of the cursor to this point by a 
single depression of the button marked "Reset". The 
four "action" buttons mentioned so far (Continuous 
Write, Page 1/page 2, Cursor Extinguisher and 
Reset) are grouped in a bank at the bottom left 
of the panel. 

KEYBOARD FUNCTIONS 
All other machine functions are initiated by de- 

pressing the keyboard buttons. On the keyboard 
listed, the result of pressing one of the keys is to 
produce a unique 7 -bit binary code on the seven 
parallel lines feeding from the keyboard to the rest 
of the equipment. 

The codes are standard ASCII, which comprises 7 
data bits but, in practice, we shall only use the 6 
least significant bits to generate the alpha -numeric 
characters. The seventh bit serves a purpose in de - 

Photograph of authors keyboard and front panel showing the auxiliary function buttons and the Forward'Reverse indicators. 
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tecting "Non Writing" key functions, i.e. Carriage 
Return, Cursor Step, Line Feed and Forward/ 
Reverse. When the carriage return key is pressed the 
cursor jumps back to the extreme left hand side of 
the screen ready to start a new line of type and the 
line feed key steps the cursor down to the next line. 

One feature of this machine is not found on a 
conventional typewriter. It is possible to type from 
left to right or from right to left. This is not because 
there are Chinese applications in mind but because 
it is sometimes necessary to back space along a line 
or step UP several lines to effect a correction. To 
do this we have built in a Forward/Reverse function 
which is actuated by depressing the "Tab" button. 

A single depression of the button will change the 
direction of typing and this is displayed on one of the 
two LEDs, located at the right of the front panel and 
labelled with arrows indicating "Top to Bottom and 
Left to Right" or "Bottom to Top and Right to Left". 
When the former is lit conventional typing can be 
carried out. Depressing the TAB button will cause 
the latter to light. Now the Line Feed button will 
step the cursor UP the screen and depressing the 
keys will cause the cursor to move from right to left. 
Depressing the Tab button *a second time will put 
the unit back to normal operation. 

It should be understood that use of the spacer 
bar is not an inert operation, i.e. when it is de- 
pressed the cursor will move from left to right (or 
right to left if in reverse mode) and on a blank 
screen will not produce any characters but if stepped 
over the top of any characters that are already 
present on a line it will erase them by writing a 
"Space" into memory at that point. In order to step 
backwards and forwards along a line to position the 
cursor in readiness for a correction we need a "Non 
Writing" horizontal step mechanism and for this we 
use the code generated by the "Back Space" key. To 
avoid confusion we shall call this key "Cursor Step" 

Carriage Return is NOT affected by the Forward/ 
Reverse mode and will always return the cursor to 
the left hand side of the screen. As said previously 
the selection of these non -writing instructions is 
done by detecting the seventh bit of the ASCII code. 
The remaining 6 bits give 64 permutations of binary 
coding to describe the 26 letters of the alphabet, the 
10 numerals from 0 to 9, a writing "Space" and a 
host of punctuation and special symbols, asterisk, 
mathematical signs and, because we are using com- 
ponents produced in America, a "dollar" sign! 

Because of self-imposed price restrictions we have 
limited the display to "Upper Case" only (capitals), 
but with the keyboard listed it is not necessary to 
have the "Shift Lock" key depressed. Numerals are 
already in lower case as on a conventional keyboard 
and punctuation is sometimes upper and sometimes 
lower, again as normal. With alternative keyboards it 
may be necessary to depress the Shift Lock key to 
type letters. (The complete character fount is shown 
in Fig. 4). 

Apart from the special Forward/Reverse function 
and the fact that one has to carry out a TWO stage 
operation to get to the next line (Carriage Return 
followed by Line Feed) typing is carried out exactly 
as normal. When a line is filled with characters sur- 
plus letters or numbers will be "Overprinted" on 
top of each other in the extreme right hand position, 
each erasing the previous symbol, hence the operator 
has to be careful not to overfill a line! Likewise when 
the bottom of the screen is reached (line 16) an un- 
wary operator could overprint the line. No warnings 
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have been built in to guard against these possibili- 
ties. Such alarms are possible but in view of the 
additional expense and circuitry involved it was not 
felt necessary to incorporate them. 

Provision was made in the prototype for four 
other auxiliary functions hence the bank of four 
push -buttons to the bottom right of the keyboard. 
These are not used in the basic unit. 

CHARACTER GENERATION 
Now that the reader has a basic grasp of what 

we are to expect from the machine it will be easier 
to describe its operation. Refer to Fig. 1 which shows 
how a character is generated within the television 
raster. A television picture is made up of two inter- 
lacing fields each containing 31212 lines giving a total 
of 625 lines. Each line scans from the left to the 
right of the screen in 64, S and it takes 20mS to 
generate the 31212 successive lines to complete a 
field. In practice the second field of an interlaced 
pair has its set of lines positioned between the 
lines drawn by the first field. Odd and even fields 
are repeated sequentialy. In some displays of this 
type it is not considered necessary to bother about 
interlaced scanning because it does not make a great 
difference to the resolution. For the comparatively 
little extra cost, it was felt useful to incorporate the 
special synchronisation signals to facilitate inter- 
lacing for the benefit of those who might want to use 
the unit to caption normal television productions. 
Because there is basically no difference between the 
signals that define the characters on an interlaced or 
non -interlaced system we shall describe how the 
characters are generated in a single field (whether 
odd or even). 

Each character is made by brightening up the 
screen at specific "Picture Points" as the raster lines 
are generated. A symbol is defined by 5 picture 
points horizontally and 7 vertically as shown on the 
matrix describing the letter "E" in Fig. 1. Note that 
we have built into the basic 5 X7 matrix an extra 
row above the letter, this will form the gap between 
one line of letters and the next. There is also an 
extra column to the left of the letter; this will give 
a blank gap between one letter and its neighbour 
on the same line. It also allows a bit of time for 
switching to occur when the memories are accessed 
before the character is displayed. The complete 
character, including the "inter -row gap" and the 
"inter -character gap" thus occupies a cell comprising 
a matrix of 6 X 8 picture points. With 32 such cells 
along a line of text, plus a gap at either end for left 
and right hand margins, 16 rows of them give the 
page of text. Again, we shall need a margin at the 
top and bottom of the screen. 

TIME DETERMINATION 
If we now consider a single line scan of the TV 

raster it will be seen that we need 32 X6=192 pic- 
ture points plus the margins to occur within the 
64/4S of the scan period. It is convenient to define 
the horizontal width of a single picture point in 
terms of Time along the raster line and if this is 
250µS we can see that 48µS of the 64µS line period 
will be taken up defining the horizontal dimensions 
of the 32 characters. This allows 16µS for the hori- 
zontal sync pulse, approx 4.7µS, and the left and 
right margins. It is fortunate that such a choice of 
picture point width gives rise to easy numbers. The 
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width of a character cell is thus 1.5µS. 
For the vertical disposition of the lines we need 

16 X8=128 picture points to describe the 16 vertical 
cells. Because there are 31212 lines to play with it is 
convenient to allocate 2 raster lines to each picture 
point. This uses up 256 of the possible 31213 lines 
leaving sufficient for the field sync pulse train and 
top and bottom margins. 

By judicious use of dividing circuitry we start by 
generating a master frequency signal of 4MHz, each 
complete phase of which will produce a picture point 
and then, by counting down from this frequency, 
generate line sync pulses, field sync trains, left and 
right margins, and top and bottom margins. Details 
of how these dividing circuits work will be given 
later. 

SIGNAL ROUTING 
Before going any deeper into how the characters 

are generated it might be best, now, to consider the 
overall system as shown, in abbreviated form, in 
Fig. 2. The heart of the system is the 4MHz oscillator 
already mentioned. This feeds a set of dividers which 
produce the line sync pulses, the width of each being 
19 picture points at 0.251cS giving a line sync width 
of 4.75flS as opposed to the standard 4.70µS. The 
error in line sync width is not significant and is pro- 
bably well within normal tolerances. The same divi- 
ding system produces the complex waveforms re- 
quired for the interlaced field sync train (Broad 
pulses, Equalisation pulses etc). The mixed line and 
field sync are fed straight from the sync generator 
to the Sync Mixer near the output of the unit for 
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later recombination with the video signal. The sync 
generator also produces Line Drive and Field Drive 
signals which are fed to the Address Counter These 
drive signals could be extracted and used as a sync 
source for a complete closed circuit television 
system! 

ADDRESS INFORMATION 
The Address Counter produces three main sets 

of signals and a number of control signals. The three 
most important sets of signals are called ADDRES- 
SES and are used to define specific points and areas 
on the television screen within the time of a raster. 

It might be convenient to refer back to Fig. 1 

showing the dispositions of the character cells on the 
screen. There are 32 columns of cells numbered 
sequentially from 0 to 31 inclusive. Similarly there 
are 16 rows numbered from 0 to 15. The cell that is 
ringed is thus in column 3 and row 2. These two 
numbers coordinate the cell and are called its 
Column and Row Addresses respectively. The Ad- 
dress Counter generates Column Addresses by wait- 
ing a discrete number of picture points after the 
line sync pulse has finished, to allow for a left hand 
margin, and then counts every six picture points 
starting off at zero (shown as the binary state 00000 
-a five bit word- on the output of its counter). 
After the first group of six picture points (describing 
the column 0) the Address counter increments by 
1 to give the binary number 00001 which is the 
address for column 1. The counter continues in- 
crementing for every set of six picture points until 
it reaches the binary number -11111 which corres - 
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Fig. 1. Principle used in generating 
a character at a particular position 
on the screen. 
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Write 
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window 
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Control 
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4. Data (5 lines) 
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only 

memory 

Keyboard 
interface 

Random 
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memory 

Data 
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a 
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Keyboard 

Data 
(6 lines) 

o o 
Continuous Page 

write select 

ponds to the ADDRESS for column 31. Fig. 3. The 
five wires that carry the 32 codes are fed to the 
Random Access Memory (RAM) and tell it to give 
out the codes for the characters that occur in that 
column. There will, of course, be 16 possible codes 
depending on which line of text (Row) we are con- 
sidering and this is where the idea of matrixing 
comes in. 

The Address Counter has a second counter within 
it which waits a discrete number of lines after the 
field drive pulse (for the top margin) and then 
counts up in groups of 16 lines starting with a binary 
code 0000 (four bits) to describe row address 0. It 
then increments by one to give the code 0001 which 
is the address for row 1 and so on up to 1111 (the 
Address for row 15) Fig. 3. The four wires that carry 
the 16 possible row addresses are also fed to the 
RAM and tell it which of the 16 possible characters 
in the column it should select from its memory. We 
shall describe later how the codes got into the 
memory. When the Address Counter reaches the 
limiting values of its addresses, i.e. 31 for the 
columns and 15 for the rows, another two signals 
come into play. These are Row Blanking and Column 
Blanking. These are used to blank the video signal 
to prevent unwanted characters appearing in the 
margins. 

Because the Address Counter is precisely refer- 
enced to the line and field drive pulses the RAM 
knows exactly where on the display television screen 
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Data (6 lines) 

--Blanking Sync. 

mixer 
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Video 

output 
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Fig. 2. Simplified block schematic 
of the complete Video -Writer system. 

the raster spot is and can thus give out the right 
code to generate the desired character in the cell 
which the spot is entering at the time. 

RANDOM ACCESS AND READ ONLY 
MEMORIES 

The two other main signals emanating from the 
Address Counter will be described presently. Firstly 
we must consider what happens to the code that the 
RAM disgorges when it is addressed for a certain 
position on the screen. Let us say it has received the 
address for the position shown ringed in Fig. 1 

(Column 3 Row 2). Six separate flip-flop memory 
elements in the RAM will be interrogated and if the 
letter "E" was originally intended to appear at this 
point on the screen the RAM will produce the ASCII 
code for "E" on its 6 output data lines. This will be 
the binary code 000101 (only the 6 least significant 
bits of the full code are used). 

This code is fed direct to another type of memory 
called a Read Only Memory (ROM) which is nothing 
more than a very complicatad set of gates inside an 
integrated . circuit which changes codes (similar in 
many respects to the principle used in BCD to Seven 
Segment encoding). Fortunately the constructor does 
not have to worry about the gate configuration 
because the unit used in this project is specially 
programmed by the manufacturer to give out codes 
that will generate the picture points of the character 
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* Collated components list 

Resistors 
1 off 100123W 10% 
6 off 330121W 10% 
4 off 470(21W 10% 
3 off 1kí2 3W 10% 
1 off 470kí2 3W 10% 

Capacitors 
1 off 310 pF Compression Trimmer 

1 off 1,000pF Polystyrene 
1 off 10/íF 12V 
1 off 47µF 12V 
1 off 1,000pF 50V 
1 off 4,700µF 25V 

Transistors 
3 off BC108 

Integrated Circuits 
Standard TTL 
6 off 7400 
4 off 7404 
3 off 7410 
1 off 7414 
2 off 7420 
10 off 7430 
2 off 7474 
3 off 7485 
4 off 7490 
4 off 7493 
1 off 74151 
1 off 74174 
4 off 74177 
3 off 74191 
Random Access Memories 
6 off 2102-2(650nS access time) Intel or TMS 

Texas Instruments 
Read Only Memory 
1 off RO -3-2513 Character Generator, General 

Instrument Microelectronics 
Voltage Regulators 
2 off 7805 in TO -3 package 

Diodes 
5 off 1N4148 
1 off Bridge, 100V 3A, RS Components 

type REC 43 or equiv. 
1 off 12V 400mW Zener 
2 off LEDs type MV5025 or similar 

Dil Sockets 
40 off 14 pin 
14 off 16 pin 
1 off 24 pin 

Coil 
1 off Denco Aerial Coil type 3T (Blue) 

Transformers 
1 off Miniature 12V 50mA (or 6-6V with centre 

tap ignored) 
1 off 9V 2A, Douglas MT -3 -AT using 15V and 24V 

tappings 

Switches 
1 off Mains Rated 2 pole toggle 
2 off Single pole "push -to -make" 

RS Components type 338-434 
2 off Single pole "push -to -make, push -to -break" 

RS Components type 338-434 
4 off Buttons to suit 
1 off Bracket to suit 

Keyboard 
1 off Clare Pendar Keyboard with ASCII encoding 

ROM and Strobe (see text) 

Miscellaneous 
4034 3 off PCBs, Readers PCB Service 

2 off heatsinks, Home Radio type TR89 or equiv. 
1 off UHF Modulator, Crofton Electronics 
Board pins, SRBP, Aluminium, Plugs, Sockets, etc. 
NOTE-Details of individual component content 

and identification will be given as the relevant 
section is issued. 

5 bit 
binary column -> 
address codes 

4 bit binary 
row address codes 

0000 

0001 

0010 

Etc 

Oo 
o o 
O 

Ó 
o o 
O 

O 

ô o 
O 

I ¡ I ö O 

oo ó 
--W --I 

I ¡ 

Character cells within a field 

3 bit 
multiplexer 

address code 

3 bit 
ROM 

1address 
code 

Inter 
-row 
gap 

Picture points within 
a character cell 

O 
O 
O 

O 
O 

O 

O O 

O 
O O 

000 
001 
010 
011 
100 
101 
110 
111 

Inter -character 
gap 

Fig. 3. Graphical representation of the Address 
Codes defining the Character Cells within a 

field and the Picture Points within a Character 
Cell. 
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that is described by the ASCII code we feed into it. 
There are 5 lines coming out of the ROM each of 
which corresponds to a vertical column of picture 
points within the character we want to describe. 

It is not sufficient to have just this information 
because different rows within the character cell will 
have different states of picture points, bright or dark. 
We thus have to tell the ROM which row we are 
interested in and this depends on which part of the 
cell the display raster is entering. 

Let us assume that we are just entering the top left 
hand corner of the cell. Our Address Counter tells 
the ROM this by a 3 bit binary code 000. The ROM 
is pre-programmed to assume that the top row of 
picture points in any cell must be blank so it produces 
an output of "0" on each of its five output lines. The 
Address Counter is so designed that it will repeat 
this instruction when the correct position of the next 
line occurs because we are allowing two lines for 
every picture point. When the raster gets to the third 
line the Address Counter changes its ROM ADDRESS 
-output to give the code 001 which instructs the ROM 
to put out the signals which describe the next row of 
picture points of the character within the cell. 

In the case of "E" all the 5 lines will go to level 
"1". This is repeated for the fourth line of the raster 
and on the fifth line the ROM Address is changed 

to 010. It will respond by making its output line 
corresponding to the most left hand column of picture 
points "1" and the other 4 lines will go to "0". This 
is -duplicated for the sixth line and so on until the last 
raster line within the cell has been dealt with. Bear 
in mind that this is not a static operation. As the 
raster progresses horizontally from cell to cell the 
address to the RAM will be changing. We are con- 
cerning our description only with what happens when 
the raster gets back to the same cell on subsequent 
line scans. The same argument could apply to any of 
the 32 possible cells along a line of text! 

LATCH FUNCTIONS 
It takes up to 1.25µs for the RAM and the ROM to 

respond to their instruction from the Address 
Counter therefore it is not possible to display the 
information at the same instance as the memory is 
addressed. A latch is therefore inserted into the 
system which "catches" the 5 bits of data from the 
ROM as they are generated and holds them until the 
time of the character cell AFTER the address. The 
timing for this operation is again controlled by the 
Address Counter. The effect of this latching operation 
means that an addressing operation is being carried 
out while the preceding character is being displayed 
on the screen. 
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Fig. 4. Character Fount and the ASCII coding used to designate each character. 
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MULTIPLEXING 
In order to display the state of the 5 picture points 

that describe a row within a cell we have to take the 
5 lines from the delay latch, which are identical to 
the input lines except that the data is delayed by one 
cell width and serialise the information to make the 
raster spot go bright or dark as is appropriate. This 
is done with a Multiplexer which is designed to 
serialise 6 inputs. The extra input corresponds to 
the inter -character gap (to the left of the character) 
and is always dark (corresponding to logic level "0"). 
The six parallel inputs are selected one after another 
and presented on a single output line by means of a 
3 bit binary code generated within the Address 
Counter. 

Code 000 always outputs "0" because this is the 
inter -character gap; code 001 will cause the most 
left-hand bit of data describing the picture point of 
the character to be fed out on the serial line. Code 
010 will select the next column within the cell and 
so on until the sixth code, 101, is reached. This 
corresponds to the picture point on the extreme right 
of the cell row in question. Following the code 101 
the Multiplexer Address is reset to 000 which is then 
the inter -character gap for the next character cell 
which occurs on that particular raster line. 

All this happens in synchronism with the line and 
field drive signals for every picture point within 
every cell that occurs within that particular field. It 
only remains to blank the signals during periods 
when margins should appear on the screen and then 
mix the sync pulse chain with the data to produce 
the final television signal. This is normally at video 
level (1V peak -to -peak) but can be fed to a UHF 
modulator if aerial socket access to the receiver is 
desired. 

The only part of the system that contributes to the 
display which has not, as yet, been covered is the 
Cursor. This requires some knowledge of the Write 
operation of the instrument which will be described 
next month. 

VISUAL DISPLAY UNITS 
Before finishing this part a word ought to be said 

about the monitor shown in the photograph. It is a 
Heathkit GR -9900 chosen because of its convenient 
size, pleasing appearance and because it was 
exceedingly straightforward to modify it to accept a 
video level input. It is understood that Heath 
(Gloucester) Ltd still have a limited number of these 
kits available for those who wish to make everything 
for this project. For those who do make use of this 
kit the modification to allow a video input is to break 
the printed circuit wiring at the point on the IF/ 
Video/Sound board at the junction between R16 and 
C18. The video output of the Video -writer is fed 
directly into C18, the other connection being to the 
chassis ground. A switch can be connected across the 
break in the board for normal TV reception. As a 
transformer is already incorporated in this model 
there is no worry about chassis isolation. 

If the constructor does not wish to use this set as 
a monitor any domestic 625 -line television will do if 
a modulator is used. UNDER NO CIRCUMSTANCES 
attempt to convert a domestic set to accept video 
signal unless an isolating transformer is used on the 
mains input! 

CASSETTE POWER SUPPLY continued from page 309 

* components list 

Resistors 
R1 2.2K =W (see text) 
R2 3.3K 1W (see text) 
R3 1S2 1W 
R4 2.2K 1W 
R5 2ßK #W 

Capacitors 
Cl 1000µF 16V or 25V (see text) 
C2 20/4F 10V 
C3 50µF 10V 

Semiconductors 
D1 1N4001 
D2 5-6V 400mW Zener (see text) 
Tr1 2N3055, TIP3055, etc. 
Tr2 BFX84, BFY52, 2N3053, etc. 
Tr3 BC107/8/9 or BC182/3/4 
Tr4 as Tr3 

Miscellaneous 
F1 0.5A anti -surge and holder. PCB (Readers PCB 
Service). Box to suit. Connecting cable, plugs and 
sockets. Tr1 insulating kit. 

Construction 
The circuit was built on a printed circuit board 

for which a layout is given in Fig. 2. The board itself 
was mounted in an aluminium box, but any enclosure 
will do provided adequate provision is made for 
heatsinking Trl, which can dissipate 8 to 10W under 
fault conditions. Trl may be any NPN power 
transistor able to handle lA at 20V or more. Some 
of the `unmarked but tested' types available would 
be perfectly adequate. 

Modifications 
The values given are for an output of 6V. To give 

other voltages, modify values as follows :- 
D2 R1 R2 

7.5V 6.8V 1.8k 2.7k 
9V 82V 1.2k 22k 

The only critical values in the circuit are R3 and 
D2, the other values can be altered to the next E12 
series value either way without adverse effects. 

Mains operation 
The circuit can be modified to work from the 

mains by replacing Dl with a bridge rectifier or 4 
X 1N4001 diodes and supplying it with 8 to 12V AC 
from a transformer rated at about 0.5A minimum. 
It may be necessary to increase C1 to about 2500µF 
to avoid hum. 

Please mention 

PRACTICAL WIRELESS 
when replying to advertisements 

Our next issue starts construction information. 
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ONE of the hazards facing any sailor is the 
possibility that he may go aground! Years ago 
a crew member was stationed in the bow with 

a lead line to plumb the depths but today we rely 
on echo sounders. Most small boats which have one 
of these fitted do not use the type which gives a 
continuous printed record of the depth but rather 
the `flashing light' design. This type of depth gauge 
is fairly simple, yet robust. The light, which may be 
either a neon or a light emitting diode, is fitted to 
the end of a rotating arm of about 10cm diameter, 
which is rotated at a constant speed. As the light 
passes the zero mark on the scale a pulse of' ultra- 
sonic waves is transmitted from a transducer fitted 
to the hull of the boat. These travel down to the sea 
floor and a small proportion is reflected back up to 
be received by the transducer. The signal is amplified 
and fed to the light which it causes to flash, the 
process being repeated every revolution of the arm 
so a bar of light appears at a point on the circum- 
ference of the rotating arm. By suitable calibration 
of the scale, related obviously to the rate of revo- 
lution of the arm and the speed at which the pulse 
travels in water, one can read off the depth of water 
below the hull. 

The problem with this class of depth gauge is 
that someone has to keep an eye on it at all times 
to see what is happening. This may not be so easy 
in a boat with a crew of one or two, especially if 
the conditions are rough or hazardous. On many 
boats the depth gauge is mounted inside the boat 
and not in direct view of the helmsman. What is 
needed, therefore, is some form of alarm which 
sounds automatically when the depth of water 
reaches a predetermined value. 

+12 °-o to 18V 

Audible 
warning 
device 

1 W2291 

Fig. 1: Circuit diagram of the Audio Depth Alarm. The audible warning 
device gives a very penetrating note of about 26kHz. It is NOT a 

loudspeaker. 
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AUDIO 
DEPTH 

ALARM 
In order to achieve this aim it was decided to 

use a photo electric cell to sense the flash since any 
internal connections to the gauge itself might cause 
difficulty. On testing it was found that the flash 
was rather weak and that quite a lot of amplifi- 
cation was needed in order to produce a suitable 
trigger for the alarm. It was therefore decided not 
to use a light -dependent resistor followed by 
operational amplifiers but rather to utilise a Light 
Activated Switch. This is available in either 5 or 
15V versions and consists of a photosensitive device 
with an associated amplifier in a T018 can, the 
BC108 size. Its sensitivity can be adjusted by means 
of an external resistor and capacitor. 

To 
LAS15 

3 

1 

4 

Via S1 
+ + To audible warning 

device 

W2301 

O 
Fig. 2: The layout of the few components on a small piece of 0.11n. 

stripboard. 

The output from the LAS is used to drive a 
2N3705 transistor which has an audible warning 
device as its load. The circuit diagram is given in 
Fig. 1 with the stripboard layout in Fig. 2. The 
capacitor C2 gives a steadier note to the alarm which 
would otherwise switch as the light passed it. 

SENSOR HEAD 
The LAS is built into a sensor which dips over 

the shade of the depth guage. The prototype was 
designed for a Seafarer -3 instrument and modifi- 
cations may be necessary for other makes and 
models to ensure that it does fit and that the LAS 
is directly in line with the light. A full size template 
of the prototype sensor is given in Fig. 3. It was 
constructed from 5 layers of in SRBP bonded 
together. The first one was carefully cut out, filed 
to shape, glued up and then drilled, finally being 
finished with a light touch of emery paper. The 
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problem was then to insert the LAS together with 
its wiring-and it could not be done! So another 
had to be made, only this time the laminations were 
not glued during the initial construction. They were 
in fact clamped together during these stages. The 
whole was then taken to pieces and built up again 
layer by layer with the LAS and its wiring being 
inserted in the correct places before a layer was 
glued to its neighbours. To ensure a good join it is 
necessary to roughen the faces of the SRBP with 
sandpaper. Once assembled the completed sensor 
was clamped whilst the glue dried and then finally 
cleaned up, care being exercised not to damage the 
lens of the LAS nor to cut the wire. 

The photograph, left, shows the construction of the sensor head with 
the 'window' of the TO -18 style light -activated switch which allows 

light to fall on the Internal photodiode. 

To save drilling an oversize hole when fitting 
the LAS the brim round the can may be care- 
fully filed off, provided of course that the leads 
have been positively indentified. The connecting 
wire to the control box is about a metre long and 
was surplus GPO 4 -core wire. The joints at the LAS 
end must be soldered with care and then insulated, 
preferably with heat shrinkable tubing. A further 
hole at the rear of the sensor can then be drilled 
and tapped to take a suitable 6BA clamping screw. 
On the prototype a nylon screw was used. 

HOUSING 
The alarm and circuit board were housed in a 

plastic box though anything could be used. The 
front panel was made from an offcut of Formica, 
drilled to take the alarm resonator, a switch and 

Holes drilled 
to take wires 

IW231I 
Hole drilled 
to take TO18 

can 

Fig. 3: above, is a 1.41 size template 
of the five pieces of SRBP required 
for the sensor head. Holes are 
drilled as indicated to accommodate 
the wiring. The photograph, left, 
shows the individual parts of the 
Alarm before being assembled in 

the box. 
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* components list 

R1 680kG # or IW but see text. Cl 1000pF. C2 50µF 
15V minimum. Tri 2N3705. Light activated switch 
(RS Components 305-327 15V). Audible Warning 
Device (RS Components 248-808 12V) RS Com- 
ponents items available from Doram. S1 miniature 
on -off switch. Plastic box 100 x 75 x 45mm deep 
(4 x 3 x gin.) or similar. Small piece veroboard 
0.1In. matrix. Terminal pins. 4 -core wire, about 1m. 
SRBP 1116in. five pieces 38 x 32mm (1# x 1hin.) 

the securing screws. Internally there are eleven 
HP7 batteries to supply power. For boats which 
have their own 12V supply one could dispense with 
the batteries and run direct from this source. The 
reason why eleven batteries were used was because 
they fitted nicely inside the box and gave, I thought, 
a slightly louder alarm. The current drain when 
'on watch' is about 0.5mA at 12V rising to about 
1mA at 18V. 

The only adjustment needed is with Rl since 
this affects the sensitivity of the instrument to the 
flash. The prototype used a value of 680kí1 and 
this gave reliable results in sunlight conditions, with 
other models this may not necessarily be the case 
and some experimentation may be needed. The 
higher the value of Rl the greater the sensitivity. 
A potentiometer could be fitted initially. 

If it is planned to use the unit in a position where 
it might be subjected to spray then the face plate 
should be sealed to the box with a bath caulking 
compound with the wires being sealed in a similar 
fashion. 

GOING BACK-continued from page 314 

54npone help? 
ALETTER arrived here the 

other week from Mr. H. 
Toon, 38 Mount -field Ave- 

nue, Reepham Road, Hellesdon, 
Norfolk. He sends the photo- 
graph of the British Standard 
Ohms unit and wonders if any 
readers could advise him where 
these were first used (date on it 
is 1915). When he discovered it, 
it was rather grubby but other- 
wise in mint condition. If anyone 
can advise, please could they 
contact Mr. Toon. 

Rbep 4 
MR. D. Vickrage writes 

from 27 South Road, 
Boscombe, Bournemouth, 

Hants to say that he is the proud 
owner of an "Adey 4" receiver. 
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Whilst this is a very useful navigational aid one 
must emphasise that it is only an aid and that its 
use can not absolve a skipper from his total responsi- 
bility towards the safety of his craft and crew. 

PW TECHNICROSS PUZZLE 
Solution to No. 14 

presented last month 
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All the valves bear the name of 
Adey-one is a multi grid and 
the other three are marked self - 
coupling. All have three bands 
of fine wire around the bakelite 
base insulator and one of the 
self -coupling valves is open cir- 
cuit. 

The set appears to have had 
an extra short wave circuit added. 
Whether this was an Adey mod, 
Mr. Vickrage does not know but 
it has an aerial trimmer control, 
and a two gang tuner with slow 
motion drive. 

If anyone can let him know the 
valve equivalents or put him in 
touch with a supplier of Adey 
valves. Mr. Vickrage would be 
most grateful. To quote his own 
words, "I would like to get the 
old gal going again". 

Vintage QC 

FOR DISPOSAL 
Practical Wireless from September 
1950; Newnes Practical Electrical 
Engineering (1932); Newnes Com- 
plete Wireless (19??); The Super- 
heterodyne Receiver by Wills 
(1939); Modern Electrical 
Engineering by Magnus McLean 

(1919); Modern Radio Servicing 
by Alfred Ghirardr (1935) and 
lots of others.-P. M. Gray, 17 
Redmead Close, Kings Norton, 
Birmingham, B30 lEY. 

Wireless Terms Explained (1942) 
73pp; Newnes Short Wave 
Manual (1941) 216pp; Wireless 
for Beginners (1946) 264pp; Radio 
(1958) Vol. 3, 249pp; Guide to 
Broadcasting (1961) 99pp. Offers 
to ART, 6 Longlands, Blackbird 
Leys, Oxford, Oxon. 

WANTED 
Early radio magazines and books. 
We are trying to form a library. 
-Star Radio Club Leeds, 599 
Dewsbury Road, Leeds 11. (attn. 
G8BUU/G3ZWA.) 

Osram PT2K (small bulb PT2), 
plug-in Eddystone coils 4 and 6 
pin various ranges wanted. Osram 
KL1 and KHI sought (can 
exchange new Osram DG2, 
DEL612, DE5 etc). I am renovat- 
ing a Marconi V2 and am search- 
ing for DER valves with top pips. 
-Philip Taylor, 14 Willow Walk, 
Canewdon, Rochford, Essex. 
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VHF/UHF MANUAL -3rd EDITION 
By D. S. Evans, G3RPE and G.R. Jessop, G6JP 
Published by Radio Society of Great Britain, 
35 Doughty Street, London, WCIN 2AE. 
404 pages 24.5crosx19cros 
Price £4.95 plus 68p p & p 

SINCE 1969 the RSGB VHF/UHF Manua/ has been a best 
seller around the world as the standard textbook on 
the theory and practice of Amateur radio transmission 

and reception at frequencies above 30MHz. It is this part of 
the radio spectrum, particularly the microwave bands, that 
has offered the greatest challenge to Amateur radio ex- 
perimentation in recent years, thus creating a need for a 

source book of both pioneering ideas and tried -and -tested 
designs. 

This third edition continues to offer the most comprehen- 
sive and up-to-date coverage of VHF/UHF techniques 
available, and includes for the first time a complete chapter 
on Amateur microwave techniques for bands up to 24GHz 
Another innovation, resulting from the increasing use of 
Amateur communication satellites, is a chapter on space 
communication which will enable the user to make the most 
of this exciting development. A useful data section has been 
added, and of particular interest will be the inclusion of 
inductance charts for small VHF coils and rods. 

The whole book has been revised and augmented by 

acknowledged experts in each specialist topic, and is now 
presented in a larger format to do justice to the profusion of 
diagrams, charts and photographs it contains. 

Chapter titles are (1) Introduction (2) Propagation (3) 

Tuned circuits (4) Receivers (5) Transmitters (6) Filters 
(7) Aerials (8) Microwaves (9) Space communication 
(10) Test equipment and accessories (11) Data. 

SERVICING WITH THE OSCILLOSCOPE 
(2nd Edition) 
By Gordon J. King 
Published by Newnes-Butterworths, 
Borough Green, Sevenoaks, Kent TN15 8PH. 
208 pages 22.5cros x 14cros 
Price £4.50 

NOTHER gem from our good friend Gordon King-a 
highly respected doyen of servicing and audio 
journalism. 

In this book Mr. King shows just what a valuable aid an 
oscilloscope can be for servicing and fault-finding in radio, 
television and audio equipment-including some of the 
latest colour TV circuits and stereo receivers. 

Mr. King, being a practical man, has written his book in a 

practical manner. The illustrations include many off -screen 
photographs showing 'scope trace examples that could be 
expected in good and faulty equipment. In the TV chapters, 
the 'scope traces are supplemented by off -screen television 
faults. All the pictures have been taken in Mr. King's own 
laboratory over several years of design, experimentation and 
development. 

This second edition has been brought right up-to-date and 
expanded and it would prove an exceedingly valuable 
reference for both the engineer who services radio, audio 
equipment and colour TV receivers, and the technician who 
has both to evaluate and make tests on such equipment. 

Practical Wireless, August 1976 

ELECTRONICS POCKET BOOK 
Edited by P. J. McGoldrick 
Published by Newnes Techncial Books, 
Butterworths, Borough Green, 
Sevenoaks, Kent, TN158PH 
349 pages 19cros x 12.5cros 
Price £3.75 

THE first edition of this book was published thirteen 
years ago, and who would have ever dreamt of the 
technological advances that have taken place during 

that time? Semiconductor devices and all their derivatives 
are a part of our lives now and as the author points out, their 
small size, low power consumption and even simplicity 
have twisted our thoughts into thinking small. This may be 
the case very often but we must realise there is still a need 
for thermionic devices in the R.F. and industrial control 
fields where the semiconductor is un -economic or still 
operationally limited. The third edition of this pocket book 
(and you will need pretty big pockets!) concentrates mainly 
on semiconductors but the author has not entirely dis- 
carded information on thermionic devices. Contents include 
such chapters as Transistor Circuit Techniques, Amplifiers, 
Pulse Circuits, Logic Circuits, I.C.s, Photo -Electric Devices 
etc. and take the reader through to major electronic applica- 
tions like industrial control systems and computers. 

The aim of the book is to bring together up-to-date and 
concise information on the techniques and basic circuits 
used in electronics. It is written from a "practical" point of 
view and does not get the reader too tied up with maths. 

Mr. McGoldrick's book provides a helpful and fairly 
wide-ranging reference manual for technicians, students of 
electronics and home constructors. 

GATE ALGEBRA 
By K. D. Turnbull 
Published by Arthur H. Stockwell Ltd., 
Elms Court, Ilfracombe, Devon. 
37 pages 18cros x 12cros 
Price 75p 

THIS book is a rationalised and systemised version of 
Boolean algebra. Gate algebra, as well as Boolean 
regards the gate as a "black box" with inputs/output 

rather than be concerned with the workings of it. The output 
is a function of the inputs and Gate algebra is concerned 
with expressing the output in terms of the inputs. 

2 -input gates are considered mainly as they are basic 
and restricted in numbers allowing cataloguing in a system- 
atic manner within a reasonable space. Gate definitions 
apply equally well to multi -input gates and the text's only 
omission is that of truth tables for multi -input gates. Chapter 
1 sets out the benefits of Gate algebra in relation to Boolean 
in terms of basic concepts. Chapters 2, 3, 4, 5 and 6 set out 
the basic principles and rules of Gate algebra and show how 
a system of gates is composed. The vocabulary is the same 
as that for Boolean algebra. A knowledge of algebra up to 
the simple factorisation stage is a must for the complete 
understanding of the text. 

AUDIO HI-FI CONSTRUCTION PROJECTS 
By B. B. Babani 
Published by Babani Press, 
The Grampians, Shepherds Bush Road, London W6 
7NF 
95 pages 18cros x 11 cros 
Price 85p 

THE compiler has taken some of his material from the 
magazine Electronics Australia and the contents 
comprise three major projects-Playmaster 143, 

Playmaster 145 and Playmaster 140. These are a 12-5W 
per channel stereo amplifier, 8 -input stereo/mono mixer 
and a 4 x 14W quadraphonic amplifier. 

In each case the projects are split into sections and full 
constructional details are provided. Since the projects are 
fairly complex it is recommended that only experienced 
constructors should attempt them. 
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Line 1 

Line 2 

Line 3 4 
Line 4 4 
Line 5 4 
Line 6 4 
Line 7 4 
Line 84 
Line 9 

Common 

1 

0-600 +20v 

L1 400 

0A91 

REFERRING to the design for an updated Home 
Telephone Exchange published in the March 
edition of PW, experience has shown that two 

minor modifications will almost certainly be neces- 
sary if the exchange is to function reliably. 

(1) The junction of Trl base and Cl should not 
be connected directly to Rl. Instead R1 should be 
connected to a 220kí2 preset. The other end of the 
preset should be grounded and C1/Trl base con- 
nected to the slider. 

(2) The mark -space ratio of IC5a oscillator needs 
to be modified. To do this, R8 should be increased 
to 68052. A new resistor of 10011 should then be con- 
nected in series with an 0A47 diode and this combina- 
tion be connected in parallel with R8. The positive 
end of the diode (cathode) should be connected to 
pins 9, 10, 12, 13 of IC5b. 

If an exchange of 8 or less lines are required, 
then the circuit can be simplified by omitting IC6. 
The BCD outputs of IC2 should be connected directly 
to the BCD inputs of IC4 with the exception of the 
connection between IC2 pin 11 and, IC4 pin 4. The 
latter should be connected to IC5 pin 6. IC5b and 
pin 11 of IC2 are not used. R25 should connect with 
pin 16 of IC4 instead of pin 1. Finally connect an 
0A91 diode across the choke-Cathode to + 20V 
supply. 

R9 810 R11 

D1 D2 D3 D4 D5 D6 D7 D8 D9 1544 
(1N914) 

R1 

39k C4 
IC1a tOnF 

1127413 \ 
10 

R12 R13 R14 R1S R16 R17 

e. 

Line 9 not used 

818 

R6 
/ 300 

jAMO479AI 

2 / ; 
IC1b 

1/27413 
R4 
22k 

C2 
10pF 

Tr 2 
BC184 

R3 R5 
100 2-2k 

C 3 
C 1C2 

7490 7-1 
C 7 
C7 87 

C 
C 

C3 
200pF 

R7 
33 

C 

1 L)14 

IC 3 

74121 

7 8 

+60v 
+5V 

16 

) IC4 7414 

NC v 8 
v v v v 

VR1 

50k IC5a 
1/27413 

100 0A47 

C6 0 á_ 
,SouFT 680 

Modified circuit diagram of the exchange. This diagram also shows the connections required 
for operating an 8 -line exchange by omitting IC6 and not connecting IC5b. 

IC5b 
1/27413 
not used 

OV 
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The Family Show 
by Colin Riches 

NEVER has there been a greater need for a 
return of the old-style radio shows where 
everyone is under one roof. We have had 

various exhibitions scattered about the country which, 
some say, appear to be dying natural deaths but let's 
hope that Sound and Vision at the Birmingham 
National Exhibition Centre will continue to thrive in 
years to come, even though attendance was not as 
high as forecast. 

In the past few years, manufacturers of radio and 
television equipment have held 'private' dealer -only 
exhibitions in the London hotels. This has not really 
been of much help to the consumer-and after all, 
he's the one who keeps the trade turning over! 

As well as the manufacturers' stands with new 
products were the BBC and IBA with their engineer- 
ing stands demonstrating CEEFAX and ORACLE. 
The Post Office displayed their VIEWDATA communi- 
cations system (the August issue of our 'sister' 
magazine Television includes a report on these) and 
the Home Office had a detector van and its associated 
equipment on display. 

As space is somewhat limited, we have chosen a 
few of the items on show at the NEC Birmingham 
28-31 May, which we think will interest readers. 

Telefunken exhibited a good range of equipment 
and what caught our eye was the TRX 2000. It is a 
sophisticated receiver covering 87.6MHz-108MHz FM 

Telefunken's TRX 2000 receiver. Price has not yet been fixed. 
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and 14.5-22.3MHz (SW1) 5.8-12.43MHz (SW2) 
515-1630kHz (MW) and 141-331kHz (LW) AM. The 
crystal -controlled frequency indication is by a 5 -digit 
numicator display which doubles as a 24 -hour dock. 
Seven FM stations can be preset and quickly re -tuned 
by touch buttons. The AFC circuitry is automatically 
switched out during tuning. Ten input sockets are 
provided for 2 or 4 channel tapes and record decks 
etc. and a SQ matrix decoder is built in.-AEG-TeIe- 
funken (UK) Ltd., Bath Road, Slough, SL1 4AW. 

From CBM Business Machines Ltd. came the news 
that they had reduced the prices of their scientific 
calculators. SR419OR is now £49.95, the SR4148R is 
£36.50, the SR1800 £24 and the SR7919D, £14-50. A 
new machine from the CBM stable is the Commodore 
'Statistician' with a spec. longer than your arm (see 
picture).-CBM Business Machines Ltd., Industrial 
Estate, Eaglescliff, Stockton-on-Tees, Cleveland, TS16 
OPN. 

Goldring demonstrated their Lenco cassette deck 
C-2003, priced at about £350. Features include double 
capstan drive, 3 head system with separate erase, 
replay and record heads and an illuminated panel 
showing all functions as they are selected. Frequency 
response is quoted as 39Hz-18Hz±3dB. With multi- 
plex filter 30Hz-16kHz ±3dB. Weighted S/N less 
Dolby is -56dB and with Dolby -65áB.-Goldring 
Limited, Anglian Lane, Bury St. Edmonds, Suffolk, 
1P32 6SS. 

Videomaster were showing their 'Rally' TV game. 
It offers tennis plus three others. Pressing a button 

The CBM Commodore 'Statistician' calculator priced at £9995 Inc 
VAT 

Goldring's new Lenco cassette deck. New this month. Supplies should 
be available around August 
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brings the ball onto the screen and a `click -along' 
indicator enables the players to keep the score. 
Variable speed controls are provided and a single 
PP3 supplies the power. Vertical and horizontal hold 
controls are a feature as is a cleverly designed `space' 
behind the console to store the cable away after use. 
Price is £30 plus VAT.-Videonuzster Ltd., 14-20 
Head fort Place, London, SW1 X 7HN. 

From Philips came the N2511 stereo cassette deck 
with both DNL and Dolby. It takes Fe2O3 and CrO2 
cassettes and a tacho motor control and hysteresis 
friction clutch ensure smooth tape transport. The 
head for record/playback is an FSX long -life type and 
the double -gap erase head is of ferrite. Separate 
recording level controls are provided for each 
channel.-Philips Electrical Limited, Century House, 
Shaftesbury Avenue, London, WC2H 8AS. 

ITT announced a new range of equipment including 
the 'Sport' receiver at £11.95 covering long and MW 
bands. Features include earphone socket, 'roller' 
controls and logging scale. The speaker grill has 
special dust/damp protection. - ITT Consumer 
Products (UK) Ltd., Maidstone Road, Sidcup, Kent, 
DA14 5HT. 

The most expensive radio on show was the National 
Panasonic RF -8000. It covers 150kHz to 230MHz in 24 
bands (12 SW, 2 Marine, 1 LW, 1MW and 8 VHF). 
Four separate aerials are provided and the set will 
run from mains, dry battery or car battery. Price is 
around £1,500. National Panasonic say, "It costs the 
earth but it gives you the world!". - National 
Panasonic, 107-109 Whitby Road, Slough, Berkshire, 
SLl 3DR. 

The Videomaster Rally TV games 
unit (top left) 

The Philips N2511 cassette deck 
with both DNL and Dolby (bottom 

left) 

The ITT 'Sport' receiver priced at 
£1195 

Nice to take on your hots! (The Panasonic RF -8000 of course) 

SWLs and MWLs 
Short Wave Listeners and Medium Wave 
Listeners-if you would like to send in reports, 
the addresses are as below: 

BROADCAST BANDS, Short Wave-these 
reports should be sent by the 15th of the month 
to Derek Bell, c/o Practical Wireless Editorial 
Department, Fleetway House, Farringdon 
Street, London, EC4A 4AD. 

BROADCAST BANDS Medium Wave-also by 
the 15th of the month to Charles Molloy, 132 
Segars Lane, Southport, PR8 3JG. 

AMATEUR BANDS - logs covering any 
Amateur band or bands in band/alphabetical 
order by the 25th of the month to Eric 
Dowdeswell, G4AR, Silver Firs, Leatherhead 
Road, Ashtead, Surrey, KT21 2TW. 
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FIL'ASHERUNIT 

Wired ready lot use 

Complete with three £lß.95 
100watt coloured ntluuy 70 
that flash 

m at rzom 

TWIN BANKS LIGHT less lamps) LENGTH 

UNIT 144 inches 

Sound to Light 600 

BC 
7 Fitting 

x,3£9.55 
E, ï. OS 

Fitting Fm 1035 

MASTER UNIT WAPER TYPE A SPOT 
CHANNEL (less lamp; 

£30.95 
INCLUDWG :NA4A7 
OYrrNr Probe AND 
SAWS 2n1,7.54CK£7 

TYPE B 3 BANK UNIT 
(Less Larnps) 

BC p 
F U s 6 Fitting £_F9_ Fitting 1 Z9 

100 WATT SPOT LAMPS 
RED, YE LLOW,GREEN 

BLUE, 

g 
1.18 each 

CLEAR 
B.C. or E.S 

3 lamps 
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ells - 

8 C Fitting/ E-9 
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TWIN BANK 12LIGHT 

-`144 
UNIT 

Length 

316.. 4i. (less lamps) 

Fiihng £1560 
I Fitsttng £17.00 

n leaflet 8 ' nook d 21 . for illustrated 

ALBEN ENGINEERING CO. LTD" 
DEPT. PW THE CRESCENT, WORSTHORNE, 
BURNLEY LANCS. Tel -Burnley 20940 

Echo -chambers. Variable time delay. Variable number of repeats 
Uses cartridge tape (not loop) giving very long life. More versa- 
tile than other units costing several times the price! 

F.M. Tuners. 8 -transistor chassis with stereo -decoder and L.E.D. 
Indicator. Requires only 6 volts, 20ma. 

Stereo Amps. 3 -watt, Bohm. With knobs end Escutcheon 
10 -watt Amps. 12 volt D.C. 3/8/15ohm output 
Cartridges. Acos GP 104. Ceramic/Diamond 
Cartridges. Acos GP 101. Crystal/Sapphire/Compatible 
Speakers. 2}" -8 -ohm 
Speakers. Car Stereo. 8 -ohm, 5 -watt. In cabinets 
Dynamic Tape Mikes with remote -control facility 
Crystal Tape Recorder Mikes 
Crystal Mike inserts with bracket 
Indicators. 12 -volt L.E.D. in Chrome Bezel 
"Bargain Bags" 4Ibs Caps/Resistors/Transistors/Diodes 

ALL ABOVE ITEMS PLUS 121% VAT 

£3750 

£1290 
E2-75 
£4.40 
£150 
£0-50 
£035 
£2.30 
£000 
£000 
£020 
£035 
£400 

PRICES IN THIS ADVERTISEMENT RELATE 
TO EXISTING STOCK ONLY. SEND 
STAMPED ADDRESSED ENVELOPE PLUS 
10p IN STAMPS. FOR FULL DETAILS OF 
ALL THESE ITEMS PLUS OUR COMPLETE 
STOCK LIST. 

Fluorescent 12-v0lt Camping Lights. 21" 13 -watt 
12" 8 -watt 

"Disco type 3 -Channel flashing light units. Built-in mike. No 
connection needed to amp 

Multimeters. AC 0-1000V. DC 0-1000V., 0-100 ma. 0-150hohm 
Multimeters A.C. 0/1000 volts. 5 Ranges. 

D.C. 0/1000 volts. 7 Ranges 
D.C. current 0/10 ua to 0/500ma: 4 ranges. 
Resistance 0/130 ohms. 0/100 megohms. 8 Ranges. 
Decibels -20 to +62 db. 

Panel Meters. 0/30 us. 41" s W'. Illuminating kit available. 
Soldering Irons. 15 -watt. Pencil Bit. 
Servisol Switch Cleaner (with Snorkel) 
Copper -clad Fibre Glass Board. Single -sided. Square foot 

Double -sided 
"Fotolak" Light sensitive spray for printed circuit making 
Developer tor same 
Ferric Chloride for etching 

ALL ABOVE ITEMS PLUS 8% VAT 

£4 90 
£310 

£17-50 
£3-50 

£1450 
£3-50 
£1 40 
£0-50 
£1-00 
£1-25 
£1-30 
£0.30 
£0-40 

G. F. MILWARD, 369 Alum Rock Road. 
I el. 021-327 2339 Birmingham B6 3DR. 

PO$TAS8: Below £10 50p 

Above fN Far 

BLOWER MOTORS small double ended for 
use on 12/24v DC size overhaul 6 x 4" new 
£3.60. VEEDER COUNTERS with reset 5 digit 
12/24v DC á" digits £1.30. TRIMMERS 20pf air 
spaced ceramic 10 for 80p & min round 3/10pf 
size 10 x 9mm 5for50p both new. SPECTRUM 
FILTERS these provide 20 tuned circs in range 
3 to 21 Kc ea with separate 0/P okay for remote 
control £4.30. MIN COILS with scr can & 
slugs 5mm dia. new 10 for 50p. SONAR IND 
UNITS with 5" sq. flat face tube electrostatic 
dual beam Blue/Yell P7 phosfor, module con- 
struction with approx 40 min & sub min valves 
as int RF type EHT supply reqs ext P.U. sup- 
plied with circs £13.50. REMOTE Tx Rx crystal 
selector 6 chan for He/6u crystals as 6x BC108, 
6x trim & coils etc new £1.60. CRYSTAL FIL- 
TERS min type 10.7 Mc/s both new 30Kc b.w. 
£1.30 12Kc b.w. £1.60. IND ASS visual as 20 
wire ended neons arranged in strip holder size 
6 x 1" suitable for any voltage from 90v with 
lim res. £1.20. AERIAL SYSTEMS high gain 
8 element Yagi for use on 180Mc/s for use with 
50 ohm coax overhaul length 11ft high grade 
unit new in cases £21.60. TAPE DECKS & 
AMPS with standard BSR TD.2 tape decks with 
Rec/Playback amp & erase osc etc all transistor 
units are complete except for P.U. reqs 24v DC 
smoothed & mains. These are a two chan unit 
the 0/Ps from both pre amps being combined 
in a mixer stage to give 0/P for phones, can be 
used for stereo, deck & amps mounted on ply- 
wood base size 23 x 4" in clean cond with 
circs £9.50 also similar unit with valves reqs 
ext HT & LT on plinth 17 x 13" with circ £6.50. 
IND UNIT small sector scan PPI ind with 41" 
dia tube electromagnetic with scan & focus 
coils tube is sim to 5FP7 with P7 phosfor in 
neat case size 14 f 6 6" unit reqs ext EHT 
supply £7.50. MIKE CABLE approx 100ft of 
3 core screened cable on wind up drum £3.50. 
COPPER WIRE silver plated 11 sWg new 60p 
per mt. AERIAL TUNING UNIT remote con- 
trol type with 12v ledex swt 50 ohm to long wire 
provides 24 chan suitable Tx Rx est freq 2 

to 18 Mc/s £4.50. INSULATORS small stand 
of ceramic 6ba stud new 10 for 50p MIN RF coup- 
ling trans wound onferrite new 20 for 50p. 
FERRITE CORES size 2-1 x 2+ x 2-1" sq. 75p & 
2á" OSD 1;" with 1-1" hole ex scan coils £1 
both new will split with clamps. I.T. TRANS 
min transis type for 455 or 465Kc double wound 
new 3 for 75p. FREQ SYNTHERSIZER part of 
UHF Tx drive unit provides 100 0/P chan spaced 
100Kc from 20 to 29.9 Mc/s these are derived 
from the mixing of 20 crystals in turn the correct 
0/P being selected by a 3 stage 20/30 Mc/s 
tuned amp supplied with valves, crystals & 
circ £10. 

Above prices inc carripostage & V.A.T. Goods ex 
equip unless stated new. SAE for list or enquiry. 
Shop open Tues to Sat. 

A. H. SUPPLIES 
122, HANDSWORTH ROAD, SHEFFIELD S94AE 

Phone 444278 (0742) 
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Fully .randed devices from VAT INCLUSIVE PRICES RCA TEXAS, MOTOROLA, 
MUL ARD, etc. Add 20p P & P -No other extras 

TTLs by TEXAS 
7400 13p 
74H00 20p 
7401 1Sp 
7402 1Sp 
7403 17p 
7404 17p 
74H04 Up 
7405 17p 
7406 41p 
7407 35p 
7408 17p 
7409 Mp 
7410 14p 
74H10 20p 
7411 24p 
7412 Up 
7413 34p 
7414 lip 
7416 32p 
7417 32p 
7420 1Sp 
7421 43p 
7422 lep 
7423 351) 
7425 33p 
7427 40p 
7428 39p 
7430 14p 
7432 2ap 
7437 2ip 
7438 28P 
7440 15p 
7441 70p 
7442 44p 
7443 116p 
7444 11ip 
7445 81p 
7448 7sp 
7447 7Sp 
7448 7Sp 
7450 15p 
7451 17p 
7453 17p 

7460 lap 
7470 Zap 
7472 27p 
7473 Up 
7474 32p 
7475 Op 
7476 32p 
7480 Sip 
7481 103p 
7482 7Sp 
7483 í5p 
7484 103p 

7485 
7486 
7489 
7490 
7491 
7492 
7493 
7494 
7495 
7496 
7497 
74100 
74104 
74105 
74107 
74118 
74121 
74122 
74123 
74128 
74132 
74136 
74141 
74145 
74148 
74150 
74151 
74153 
74154 
74155 
74156 
74180 
74181 
74162 
74163 
74164 
74188 
74174 
74175 
74178 
74177 
74180 
74181 
74182 
74185 
74190 
74191 
74192 
74193 
74194 
74195 
74196 
74107 
74198 
74190 

120p 
32p 

291p 
35p 
e1 p 
Up 
36p 
e1p 
75p 
114p 

201 p 
116p 

45p 
45p 
Up 
Mp 
32p 
525 
73p 
75p 
75p 

705 
7Sp 

173p 
135P 

77p 
92p 

164p 
92p 
82p 

107p 
107p 
107p 
107p 
130p 
1349 
120p 

92p 
131 p 
100p 
1085 
322p 

sep 
148p 
'SSp 
140p 
130p 
135p 
116P 

83p 
eep 

168p 
2149 
197p 

TRAN- 
SISTORS 
AC125 l8p 
AC128 13p 

AC128 
AC176 
AC187 
AC188 
AD149 
A0161 
AD182 
AF114 
AF115 
AF116 
AF117 
A F139 
AF239 
BC107 
BC108/B 
BC1o9C 
BC147 
BC148 
BC149 
BC157 
BC158 
BC7 59 
BC169C 
BC771 
BC172 
BC173 
BC177 
BC178 
BC179 
BC182 
BC183 

12p 
12p 
145 
145 
4íp 
39p 
39p 
18p 
18p 
18p 
18p 
40p 
SSp 
lip 
top 
lip 
Op 
ep lip lip 

130 
13p 
15p 
12p 
lip 
13p 
209 
17p 
top 
12p 
12p 

BCI84 
BC187 
BC212 
BC213 
BC214 
BC337 
BC478 
BCY70 
BCY71 
130123 
BDt24 
BD131 
80132 
BD13S 
8D138 
8D139 
BD140 
BF115 
BF167 
BF170 
BF173 
BF177 
BF178 
BF179 
BF180 
BF181 
BF182 
BF184 
BF185 
BF194 
BF195 
BF196 
BF197 
BF200 
BF257 
8F258 

14p 
32p 
14p 
12p 
17p 
24p 
32p 
Sep 
24p 

1211p 
/Sp 
30p 
43p 
Sip 
SSp 
709 
87p 
249 
2Sp 
2Sp 
27p 
2110 
30p 
35p 
35p 
35p 
35p 
24p 
24P 
13p 
11p 
17p 
lap 
40v 
349 
39p 

BFR39 37p 
BFR40 37p 
BFR79 379 
BFR80 37p 
BFR88 37p 
BFX30 32p 
BFX84 28p 
BFX85 27p 
BFX88 Up 
BFX87 22p 
BFX88 26p 
BFY50 17p 
BFY51 lip 
BFY52 17p 
BRY39 3sp 
BSX19 lip 
B SX20 lep 
BU105 17sp 
B U108 3129 
MJE340 tep 
MJ2955 110p 
MJE2955 107p 
MJE3055 70p 
MPSA08 37p 
MPSA12 62p 
MPSUOO 78p 
MPSU58 Sip 
OC28 70p 
OC3S 70p 
0C/1 lip 
0C42 1Dp 
0C45 lop 
OC71 25p 
TIP29A Sip 
TIP29C 42p 
TIP30A POP 

OP. AMPS 
301A Ext. Comp. 8 pin DIL 
538T FET Op. Amp TO 99 
709 Ext. Comp. 8/14 pin DIL 
710 DIR. Comp. 14 pin DIL 
741 Int. Comp. 8/14 pIn DIL 
747 Dual 741 14 pin DIL 
748 Ext. Comp. 8 pin DIL 
776 Prop. Op. Amp TO 99 
1458 Dual Op. Amp. 8 pin DIL 
3130 CMOS/Bipolar Mostet 
3900 Quad. Op. Amp. 14 pin DIL 

40p 

Sep 
45p 
2Sp 
7sp 
40p 

1S3p 
7Sp 

1689 
60p 

C-MOS IC. 
4000 lip 
4001 109 
4002 
4006 
4007 
4009 
4011 
4012 
4013 
4015 
4016 
4017 
4018 
4019 
4020 
4022 
4023 
4024 
4025 
4026 
4027 
4028 

lap 
í04p lip 
47 lip 
tap 
Ssp 
NP 
54p 

123p 
247p 

Slop 
I88p 
tap 

12SP 
lip 

2Np 
81p 

152p 

4029 lisp 
4030 Sep 
4042 150p 
4043 214p 
4046 150p 
4047 138p 
4049 Np 
4050 50P 
4054 210p 
4055 2109 
4056 145p 
4060 2509 
4069 40p 
4071 29p 
4072 Zip 
4081 lip 
4082 Sip 
4510 142p 
4511 2Np 
4516 140p 
4518 1089 
4528 130p 

LOW PROFILE OIL 
SOCKETS BY TEXAS 
8 pin 12p, 14 pin 13p, 
18 pin lip, 24 pin 409 

VOLTAGE 
REGULATORS 
FIXED -Plastic 3 Terminals 
1 Amp Positive 
5V 7805 1509 

12V 7812 150p 
15V 7815 150p 
18V 7818 1505 
24V 7824 150p 
1 Amp Negative 
SV 7906 215p 

12V 7512 21Sp 
1SV 7915 21Sp 
18V 7018 215p 
24V 7924 21Sp 

LM309K (T03) SV 1 Ampl50p 
LM323K (T03) SV 3 AmpOISp 
TBA62SB(T05)12V O.5A eep 
7805 (TO3) SV 1Amp 1509 

LINEAR I.C.. 
CA 3028A DIR. cascade Amp. To 99 112p 
CA 3048 5 Transistor Array 14 pin DIL 55p 
CA 3048 Quad. Low Noise Amp. 250p 
CA 3053 DIR. Cascade Amp. TOS/DIL Up 
CA 3089E FM IF System 16 pin DIL 250p 
CA 3090A0 FM Stereo Decoder QIL SOOp 
ICL8038BC VCO F in.ken 14 pin DIL 4009 
ICL8038CC VCO Fun.ken 14 pin DIL 340P 
LM380N 2W Audio Amp 14 pin OIL 115p 
LM381 N Stereo Pre Amp 14 pin DIL 200p 
M252 Rhythm Ken 18 pin DIL 850p 
MC1310 FM Stereo Decoder 14 pin DIL 220p 
MC1351P Lim/Det. Audio Preamp 104p 
MC149S Multipher 14 pin DIL 370o 
MCI498 Bal, Mod/Demod 14 DIL 114 
MFC40008 5W Audio Amplifier PCB 7Sp 
MFC6040 Electronic Attenuator PCB 160p 
NE540L Audio Pwr. Driver TO99 140p 
NE5S5V Timer 8 pin DIL 40p 
NE558 Dual 55514 pin DIL 1689 
NE561B PLL with AM Demod 350p 
NE56213 PLL with VCO 16 pin DIL 350p 
NE565 PLL 14 pin DIL 201ilp 
NE588V PLL Function Gen 8 pin DIL 165p 
NE567V PLL Tone Decoder 8 pin DIL 200p 
2567 Dual 567 16 pin DIL IOOp 
SN72733 Video Amplifier 14 pin DIL 150p 
SN78003N Audio Pwr. Amp with Int. HS 273p 
SN78013N Audio Pwr Amp with lot HS 175p 
SN76023N Audio Pwr Amp with Int HS 17Sp 
SN76033N Audio Pwr. Amp with Int. HS 275p 
TAA861B FM IF Amp Lim/Detector QIL 150p 
TBA641B Audio Amp OIL 3059 
TBA800 5W Audio Amp QIL 112p 
TBA810 7W Audio Amp OIL 12Sp 
TBA820 2W Audio Amp QIL 100p 
TDA2020 20W Audio Amp OIL MSp 
XR2240 Prop Timer/Counterl6 pIn DIL400p 
ZN414 TRP Radio Receiver TO18 1409 

TIP30C 72p 
TIP31A Sip 
TIP31C Up 
TIP32A 63p 
TIP32C eSp 
TIP33A 97p 
TIP33C 124p 
TIP34A 124p 
TIP34C 1Mp 
TIP35A 243p 
TIP3SC 2Np 
TIP36A 287p 
TIP38C 3Mp 
TIP41A 70p 
TIP11C e4p 
TIP42A lip 
TIP42C Np 
TIP2955 76p 
TIP3055 Mp 
TIS93 2ep 
ZTX108 11p 
ZTX300 16p 
ZTX500 19p 
ZTX504 Mp 
2N897 lip 
2N698 32p 
2N708 lip 
2N708 lip 
2N918 Up 
2N930 19p 
2N1131 tSp 
2Nj132 tsp 
2N1304 Sop 
2N1305 36p 
2N1306 409 
2N1307 40p 
2141813 22p 
2141711 Up 
2141853 Up 
2N2218 22p 
2N2222 22p 
2N2369 /Sp 
2N2484 82P 
2N2904/A 22p 
2N2905/A 2213 
2N2006/A 22P 
2N2026RB ep 
2N29280G 11 p 
2N3053 19p 
2143054 13p 
2N3055 Up 
2N3439 72p 
2N3442 15/p 
2N3702 14p 
2N3703 14p 
2N3704 14p 
2N370S l4p 
2N3706 12p 
2N3708 11p 
2N3709 11 p 
2N3707 149 
2N3773 320p 
2N38M Np 
2N3904 220 
2N3905 22p 
2N3908 22p 
2N4058 199 
2N4060 lip 
2N4123 Up 
2N4121 22p 
2N4125 22p 
2N1128 22p 
2N4289 24p 
2N4371 142p 
2N4348 173P 
2N4401 349 
2144403 31p 
2N5089 34p 
2N5401 Up 
10360 43p 
40381 43p 
40382 46p 
40410 6Sp 
40409 65p 
40411 2pp 

40594 45p 
40595 sip 
FEY. 
BF244 459 
MPF102 37p 
MPF103 37p 
MPF104 37p 
MPF105 37p 
2N3815 27p 
2N3820 Sip 
2N3823 Sep 
2N5457 37p 
2N5458 37p 
2N5459 37p 
314128 81p 
3N140 52p 
3N141 Sip 
40603 Up 
40673 58p 
UJTS 
11543 Hp 
2N2160 Sip 
2N2646 Up 
2N4871 37p 
PUJT 
2146027 Mp 
DIODES 
SIGNAL 
0A47 9p 
0A70 10p 
OASI lip 
0A59 11p 
0A60 75 
0A91 
OA95 Sp 
0A200 8p 
0A202 10p 
1N914 4p 
1N918 lip 
1144148 4p 
RECTIFIER 
BY100 31p 
BV126 1Sp 
BY127 15p 
1N4001 6p 
1N4002 6p 
1N4004 7p 
1N4005 7p 
1144007 ep 
ZENER 
2.7 to 33V 
400mW lip 
IW 22p 
TUNNEL 
AEY11 7Sp 
V ARI CAP 
88105 33p 
NOISE 
Z5J 140p 
BRIDGE 
RECTIFIERS 
IA 50V Up 
1A 100V 27p 
lA 400V Up 
IA 800V Up 
2A 50V /Op 
2A 100V 68p 
2,4 400V MP 
3A 600V Np 
4A 100V 7Sp 
8A 50V 72p 
8A 100V 78p 
TRIACS 
Amp Volts 
3 400 130p 
8 400 152p 
6 500 104p 

10 400 2Np 
10 500 270p 
40430 108p 
40669 10Sp 
DIAC 
BR100 30p 

VARIABLE VOLTAGE 
REGULATOR 
723 2V to 37V 150 mA 

14 Pin OIL 45p 

MAIL ORDER 
ONLY - PROMPT 
DESPATCH 

OPTO -ELECTRONICS 
PHOTO- 
TRANSISTORS 
OCP70 33p 
OCP71 12íp 
2N5777 43p 
LDRs 

LEDs 
TIL209 Red 
TIL211 Green 
TIL32 Infrared 
MV5025 
0.2" 

ORP12 Np Red 
ORP60 75p Green 
ORP81 75p Yellow 
SEVEN SEGMENT DISPLAYS 
3015F Minitron 0.3" 
DL704 Com. Cathode 0.3" 
DL707 Com. Anode 0.3" 
DL747 Com. Anode 0.6" 
OPTO.ISOLATORS 
Phototranelstor TIL112 (IL 12) 8 Pln DIL 151 
Photodarlington ILCASS 6 Pin DIL 270 
DRIVERS 
75491 Quad Segment Driver 14 Pin DII 78 
75492 Hex Digit Driver 14 Pin DIL 97 

Govt., Confines, 
etc. orders 
accepted 

32p 
Hp 
27p 

17p 
29p 
32p 

17Sp 
1Mp 
1Mp 
250p 

p 
p 

p 

SCR THYRISTORS 
IA 50V T05 
lA 100V TOS 
IA 400V TOS 
3A 400V STUD 
7A 400V TOS + HS 
8A 50V Plastic 
16A 100V Plastic 
16A 400V Plastic 
16A 500V Plastic 
131106 15p 2N3525 
C106D Tip 2144444 
MCR101 27p 2N5064 

439 
16p 
50p 
elp 
87p 

/42p 
1T3p 
1/Sp 
238p 
168p 
2009 
43p 

RHYTHM GENERATOR 
Semiconductor Kit for above 
"PW" Project. Includes all 
I.Cs., Trs., Diodes and DIL 
sockets £14 00 inc. VAT and 
POP 

TECHNOMATIC LTD. 
54 SANDHURST ROAD, LONDON, NW9 
Tel. 01-204-4333 

Wire Wound Resistors. Our selection 
of n ix:ed va ves. 30 for £1 40. 100 for 
£3 50. 

Audio Amplifier Module. Mullard 
LP1117: OLtput nominal 10 watt. 
Supply voltage +24vt. With data and 
circuit. £2.301 
Variczp Control Selector. 4 way 
25K. £1 50.5 way 14 5K. £2 00. 
Mains Cro pers. 10 mixed values 
£1'00. 
Edgewise Lavel Meters. 200í+A. Size 
4" overall 50]. 
15 /assorted Switches. Micro, push 
buttcn, etc. £'1 90. 
Tag Strips.. 3 way to 7 way. 50 for 
£1 15. 

Chrome 'Plastic Knobs. 3 Types 4 oft 
each 'w th:sp' ng clip. £1 -25. 
Ferguson Stereogram Chassis. 
Modell :3357. All transistor. Med LW. 
FM. 3 watts per, channel S M. With 
connection data. Less tuning scale. 
£18 OP. P, P ;ree. 
Ferguson Stereogram Chassis. 
MW. LW. FM With tuning scale (5+5 
watts sin= wave) 15 ohms £2625. 
P,P fiel, 
Coppea Clad Laminate. 8" x 7"-3 
boards £1 00 + 8%. 
Ferric Ch'or;de. tlb 65p + 8%. 
Crystals O4COU. (MHz) 12700; 12891 6; 
9455 55: 95 55; 9087 5; 9456 25; 
52 01E6'; 52-Z2500; 37 7625; 51-56667; 
52 03-33; 9093-62; 9531-94; 9533-33, 
50p eacn. 
Transft'ter. 455KC. AM. 5 for £1 00. 
Electrolytics. 32,32 32i.F, 325v. 2" x 

14" 35p; 80i= 150v 1;" o 1" 20p; 
2000í.F 30v 2" x 1" 25p; 2000í.F 35v 
3" x 1" 30p; 470AF 100v 3" x 15" 25p; 
2000 20000.F 25v 2" x 1" 35p; 700í=F 
200v 3," o 1,} " 30p; 16 16F 275v 14" x 1" 
20p; 4500/900000iif 30v 21" x 11" 50p; 
2500í,F 40v 3" x 14" 40p; 4701.F 25v 
11" x ." 15a; 4,0000F 25v 3" x 15" 40p; 
32ivF d50v `4" x 1"30p; 8í.F 16r.F 450V 
14" x 5" 30Ip;':000nF 12v 15" x 1" 15p 
5000í.F 50v 2" x 14" 50p; 150 200ß00íF 
300v 3' o 1ì" 50p; 16)16/16í=F 350v 2" x 

1" 30p; 5C;J5C,v'F 500v 31" x 5" SOp; 
400íF 40w 14" z 4" 20p. 
Try ocr parcel of small capacitors 20 
mixed valv,2s £1 50 + post. 
Miniature Presets -Selection of vari- 
ous vz lures 10 for 65p. 
Coil Formers.. 50 mixed. £1 25. 
Slider Vcluime Controls. 1K Lin; 
100K L7ç; 1 Mel Log; 25K Lin; 25K Log; 
10K 100K Lou; 100K 100K Log; 50K 
Log, 35): each.., 
U.H.F. 525. Tlransistor push button 
tuner INISF T ilefunken), as used on 
Decca MS2400.. Brand new and boxed. 
Circuit diacranr supplied. £3 00. 
Thorn T.V. `IF. Chassis 950 Series 
(less vaties) £1.60. 
Aluminiium Chassis. 74" x 54" x 24" 
65p. 107 x 7f" x:25" 75p. 11" x 75" o 25" 
85p. + 8%. 
Thorn 1rAp28..:Slide synchroniser for 
4 track -eel to reel recorders. 6 pin 
DIN socxet models. £4.50. 
Please adc 10 1 P,P. Unless stated 
free P P,. VAT' 112.1% to be added to 
total order unless stated 8%. No 
goods despatched outside U.K. 
BSR Single Play Decks with Cum 
Fitted st2rrao -,artridge. P146 £1100. 
P153 £12 00. 

SURPLECTRONICS 
21S LEAGRAVE ROAD, 

LUTON, LU3 IJD, BEDS. 
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THIS simple circuit gives an early warning of 
the discharge of batteries. In many cases, due 
to the varying loads on lead -acid batteries, it 

is often difficult to determine their state of charge. 
The simplest method is to use a voltmeter, and 
keep an eye on it when drawing current. This is 
adequate if the user can read a meter out of the 
corner of his eye, and is in a position where he can 
obtain meters at reasonable prices. 

The circuit here will give a 'GO' or 'NO GO' 
visual indication of any significant fall in supply 
voltage. The zener diode D1 is chosen for the 
voltage below which an indication is required. (The 
values shown in this case are for 12V operation). 
In this instance the zener was a 10V device and was 
chosen as it puts about 2V on the junction of R1/R2 
causing Trl to conduct. The collector voltage sub- 
sequently falls to a low value keeping Tr2 switched 
off. Should the supply drop, however, to below 10V, 
D1 will cease conducting causing Trl to shut off. 
Its collector voltage will now increase, causing Tr2 
to start conducting via LED1 and its limiting resis- 
tor R4. 

voltage of zener diode -2 
R4= LED current 

Layout is by no means critical, as fifteen proto- 
types have been built with uses ranging from a car 
battery indicator to a battery indicator in a cheap 
9V radio. Dl in this particular case was a 6-8V zener. 

* component list 

Resistors 
R1 4.7kÇ2 
R2 1 kfl 
All resistors 1jW 10% 

Semiconductors 
Tr1 BC108 or 9 
Tr2 BC108 or 9 
D1 Zener diode BZY88 

for value see text 

R3 5.6kü 
R4 see text 

D2 
LEDI 

1N4001 
Any LED such 
as TIL209 

To 12V 

battery 
under test 

jAM04B01 

MAIL ORDER PROTECTION SCHEME 

The Publishers of Practical Wireless are members of the 
Periodical Publishers Association which has given an under- 
taking to the Director General of Fair Trading to refund 
monies sent by readers in response to mail order advertise- 
ments, placed by mail order traders, who fail to supply goods 

or refund monies owing to liquidation or bankruptcy. This 

arrangement does not apply to any failure to supply goods 

advertised in a catalogue or in a direct mail solicitation. 

In the unhappy event of the failure of a mail order trader 
readers are advised to lodge a claim with Practical Wireless 
within three months of the date of the appearance of the 
advertisement, providing proof of payment. Claims lodged 

after this period will be considered at the Publisher's discretion. 
Since all refunds are made by the magazine voluntarily and at 

its own expense, this undertaking enables you to respond to 
our mail order advertisers with the fullest confidence. 

For the purpose of this scheme, mail order advertising is 

defined as- 

'Direct response advertisements, display or postal bargains 
where cash had to be sent in advance of goods being delivered'. 
Classified and catalogue mail order advertising are excluded. 

POST BAG 
The on -going increase in postal and telephone charges does 

not seem to have made any difference to our post bag or our 
telephone bell. Enquiries continue to flood in. 

We find that there are two points we are constantly men- 

tioning. In the first place we just cannot afford to reply to 
any readers' letters, particularly those not associated with 
projects we have published, unless they are accompanied by 

a stamped addressed envelope. Were we to undertake to do so 

our post bill would become astronomic. 

We cannot deal with technical enquiries by telephone. Readers 

should write in, giving details of symptoms and perhaps some 

test point readings, when requesting technical help so that 
we can at least give the relevant author some idea of the 
problems involved. 

Finally, whilst we normally supply details as to source of com- 

ponents in each project we do assume that the constructor 
refers to advertisements and has an awareness of general 
sources. Thus, where goods are generally available we do not 

specify a source. You could save the cost of a letter by reading 

the advertisement pages first. 

We regret that we are unable to supply any bock copies of 
Practical Wireless. 
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HEATHKIT EDUCATION 
One of Heath's basic business 
philosophies has been that of 
education. The firm now takes this 
philosophy one step further by 
announcing the Continuing Educa- 
tion Series-an instructional elec- 
tronics course. 

At present there are four courses 
covering DC Electronics, AC Elec- 
tronics, Semiconductor Devices and 
Digital Techniques. Another, to be 
announced later in the year, will cover 
Electronic Circuits and Applications. 

All Heathkit Individual Learning 
Programmes (ILP's) are self -instruc- 
tional electronics courses designed 
to allow thorough, independent study 
at your own pace. You study when 
you want to and for as long as you 
want, repeating any section as many 
times as you wish. Should you wish 
to take the optional final examination, 
a passing grade will bring you a 
Certificate. 

The ILP system teaches subjects 
thoroughly and efficiently. Com- 
prehensive learning materials inte- 
grated with programmed instruction 
lessons and kit experiments lead you 
step-by-step to a good knowledge 
of electronics. Self -evaluation quiz- 
zes help check your progress. 

Each subject is reinforced by 
actual "hands on" experience to 
help you learn and to give you 
practical experience of the subject. 
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The Experimenter Trainer for the 
Heathkit Fundamental programmes- 
helps you perform each project 
quickly and easily. And after you 
finish the programmes, it's ideal for 
"breadboarding" your own design 
projects. It has solderless bread- 
boarding sockets for fast, easy 
component connections, 2 -range 
variable sine and square wave signal 
source, dual -variable power supplies 
for positive and negative voltages 
(both variable over 1.2 to 16 volts, 
current rating 120 mA, both regulated 
and short-circuit protected). Built-in 
1k and 100k linear potentiometers. 
Centre tapped power transformer 
secondary provides 30V rms, 50Hz 
for line experiments. 

The three basic programmes and 
the ET3100 trainer cost £89.90. The 
Digital Techniques programme and 
Digital Design Experimenter/Trainer 
are priced at £6530. 

For a fully comprehensive illus- 
trated leaflet on the series write to 
Heath (Gloucester) Ltd., Gloucester, 
GL2 6EE. Telephone (0452) 29451. 

An instruction manual together with 
gramophone records, components 
and the Heath Digital Design Experi- 
menter/Trainer. 

STUDENT'S CALCULATOR 

The European Calculator Division of 
Texas Instruments Ltd. has intro- 
duced a hand-held calculator specifi- 
cally designed for secondary school 
students. It is designated TI -1270. 
The 4 -function machine features a 
store and recall "scratch pad" 
memory and four keys recommended 
by maths educators for student use: 
reciprocal, square, square root and n. 

The TI -1270 is a single -chip 
calculator with a price tag of £12.95 
inc. VAT. A mains adapter (AC 
9900A) costs £2.95 inc. VAT- 
European Calculator Division (Dept. 
PW), Texas Instruments Ltd., 165 
Bath Road, Slough, SL1 4AD. 

A NOVEL IDEA 
A novel idea-that's what we thought 
when we heard about the Hadley 
SX4500. It's a cassette recorder with 
a built-in calculator. The recorder 
has auto level control and built-in 
microphone, while the calculator has 
the basic 4 -functions, constant x or 
=, power calculation, memory and 
and goes to 7 places of decimals. The 
unit, which can be battery or mains 
operated is priced at £75 plus 8% 
VAT. Further information may be 
obtained from Hadley Sales Services, 
(Dept. PW) 112 Gilbert Road, Smeth- 
wick, Birmingham, 866 4PZ. 

RECHARGEABLE SOLDERING 
IRON 
New from Kelgray Products Ltd. is 
the Engel rechargeable soldering 
iron, model B.50. It comes with a 
charger unit and is said to give 100 
operations without a recharge (which 
can be done in 8 hours). The B.50 is 
fitted with a B.50D bit for work up to 
2-5mm2. It heats up to about 350°C, 
in seven seconds. The price complete 
is £13.55 plus VAT and the B.50 can 
be obtained from the sole U.K. 
agents, Kelgray Products Ltd. (Dept. 
PW) Bywell House, South Godstone, 
Surrey. 
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ADVANCE 'SCOPE 

New from Gould Advance Ltd. is the 
0S250A oscilloscope-an upgraded, 
re -styled version of the 0S250. It 
incorporates a new input y -amplifier 
that gives a maximum sensitivity of 
2mV/cm. It is a 10MHz dual -trace 
instrument with a 10 x 8cms display. 
The two channels may be viewed 
separately or alternately at high 
timebase speeds, or may be chopped 
at 250kHz at low timebase speeds. 
A variable level trigger control is 
provided with the option of a bright 
line in the absence of a signal, or 
when the trigger level is outside the 
range of the input signal. Price is 
£229 excluding VAT. Further infor- 
mation may be obtained from Gould 
Advance Limited (Dept. PW) Roebuck 
Road, Hainault, Essex. 

... AND DATA BOOK 
A new 68 -page data book from Gould 
Advance Ltd. gives full technical 
details on the entire range of products 
supplied by the company's Instru- 
ment Division. 

CABLE LOCATORS 
Warrior Products Limited have in- 
troduced three new metal and cable 
locators. 

The 'Metalloscope 40' registers any 
metal and has a penetration depth of 
about 10in. Price is £12.32. 

The 'Electroscope 50' detects all 
live wires up to a depth of 16in. Price 
is £11.75. 

The 'Electro-Metalloscope 70' com- 
bines both operations and detects 
metals and live wires. It detects live 
wires up to a depth of 16in. and metal 
101r. It produces a different signal for 
each. Price is £16.60.-Warrior Pro- 
ducts Limited, 8 Scrubs Lane, London 
N.W.10. Telephone 01-969 8201. 

THUNDER EASYDRIVERS 
The Easydriver Ratchet Ball, which 
drives from one side and reverses 
from the other, is the heart of this 
tool system. Because of its shape 
the turning power is said to be twice 
that of a normal screwdriver to make 
jobs faster and easier. 

The system is flexible and versatile 
with three different lengths of drive 
shaft which accept a variety of insert 
bits to fit most types of screw head. 
There are two socket adaptors for 
driving 1/4" and 3/8" sockets, and for 
yet more torque a special handle fits 
over the ratchet ball. 

The Easydriver System can be 
bought in various packs, or the 
individual pieces separately. This 
system can be built up to fit individual 
requirements for jobs in the home, in 
the factory, for use on the car and 
wherever tools are needed. Thunder 
Screw Anchors Ltd., (Dept. P.W.) 
Industrial Estate, South water, Horsham. 
Sussex RH13 7HQ. 

DIGITAL PANEL METER 
From B. Davis Electronics Ltd. comes 
the digital panel meter type DPM/3.5/ 
01/F. Features include auto polarity 
with indication, large bright 12mm 
LED display and overrange indication. 
Input is 0-1.999V protected; input (Z) 
1Mí2 ±2% and accuracy ±0.1 ± 1 

digit. Power input across rails is 12V 
minimum and 15V maximum. Size of 
the DPM is 85mm x 60mm x 30mm 
deep. Fixing centres are 93mm. 

This meter has been designed as a 

direct analogue replacement. It uses 
MOS/MSI devices. The price for 1-9 
units is £23.85 each. 

A matching power supply type 
SPS/DPM/01/F or 01/G is available at 
£9.26 for 1-9 units. Input is 110-240V 
at 40-60Hz (F) or 5V d.c. at 250mA (G). 
It's twin rail (+VE 6V at 150mA/-VE 
7.5V at 50mA). The PSU is short- 
circuit proof and will run two DPMs.- 
Further information from B. Davis 
Electronics Limited, Cast/eham 
Industrial Estate, St. Leonards-on-Sea, 
Sussex, TN38 9NR. 

INSTRUMENT CASES 
Olson Electronics inform us that they 
can supply cases and metal work to 
suit many P.W. projects at the keen- 
est prices. They are shortly announc- 
ing a new range of cases and if 
readers would care to send them a 
stamped, addressed envelope, they 
will send out their price lists and 
brochures. A typical example of one 
of their cases is the sloping panel 
type shown which measures 250mm 
x 100mm, with a depth of 95mm and a 
height of 95mm. Price of this particu- 
lar model is £1.95. Olson Electronics 
Ltd., Factory No. 8, 5-7 Long Street, 
London E2 8HJ. 

"MICRO -POTS" 

Lemo (UK) are now marketing what 
must surely rank among the smallest 
variable resistors ever made: the 
Siegert Type VW 00. The cylindrical 
body of this p.c.b. or hybrid -circuit 
resistor measures only 2.45mm high 
by 2.6mm diameter. It is of dust - 
tight design, and as it has a stainless - 
steel body it has good corrosion 
resistance: for example it resists 
perspiration. 

Linear tracks are offered, from 10011 

maximum to 100kfl, at a power rating 
of 70mW at 40°C. The screwdriver 
slot that is used to adjust the resis- 
tance also indicates the approximate 
setting of the wiper, which turns 
through about 240°. 

Applications suggested by Lemo 
include car and pocket radios, paging 
devices, computers, hearing aids, 
calculators, electronic watches and 
defence circuitry. 

Further information and prices 
from: Lemo (UK) Ltd. (Dept. P.W.), 6, 

South Street, Worthing, Sussex BN11 
3AE. Tel: 0903 204651. 
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GIRO NO. 331 7056. Access and 
Barclaycard accepted. 

C.W.O. only. Terms of business as 
in our Catalogue. 

Export Order enquiries welcome 
(25 min.) 

Official Orders accepted from Educa- 
tional and Government Departments. 
ALL PRICES include VAT & P & P 

E. 6 O.E. SHOP HOURS 9-12.30, 1.30-5.00 5 days. 
CLOSED WEDNESDAY. 

1976 ISSUE 

ò,9 

66 PAGES -3 000 ITEMS 
FULLY ILLUSTRATED 
20p CREDIT 
VOUCHERS 

ALL NEW STOCK 
SATISFACTION 
GUARANTEED 
DISCOUNTS 
NEW PRICE LIST 
For Cat. Ie-S.A.E. 

Boxes - Cases - 
Kits - PC 

Materials - Tools - 
Resistors - Test 

Meters - Capacitors - 
Hardware - Semi- 

conductors - Books - 
Pots - Colls - Audio 

Accessories - Screws - 
Connectors - Audio - 

Modules - Veroboard - 
Transformers - Knobs - 

Calculators - Audio Leads - 
Batteries - S dec Storage 

Units - Heetsinks, etc., etc. 

e7v?OA 

SPECIAL CAPACITOR KITS 
C280 Kit -PC Mounting polyester 250V 5 of each 
value: 0.01, 0022, 0-047, 0 1, 0.22uF, 2 of 0.47, 
1uF, £1'86 net 
C296 Kit -Tubular polyester, 400V. 5 of each value 
0.01, 0022, 0 047, 01, 0-22uF, 2 of 0 47uF, E2.87 
net. 

RHYTHM GENERATOR FULL KIT 
AVAILABLE SAE FOR LIST 

SPECIAL RESISTOR KITS (CARBON FILM 
5°%) (Prices Include post 6 packing) 10E12 -W o 
1W KIT: 10 of each E12 value, 22 ohms -1M, stole 
of 570 £5.20 net. 25E12 (W or 1W KIT: 25 of each 
E12 value, 22ohms-1M, a total of 1425612-54 net 

B. H. COMPONENT FACTORS LTD. 
MULTIMETER U4323 

22 Ranges plus AF/IF Oscillator 20,0000/Volt. 
Vdc-0.5-1000V in 7 ranges 
Vac -2.5-1000V In 5 ranges 
Ide-0.05-500mA In 5 ranges 
Resistance -SR -IMO In 4 
ranges. 
Accuracy -5Y of F.S.D. 
OSCILLATOR -1 KHz and 
485KHz (A.M.) at approx. 1 Volt. 
Sine -180 x 97 x 40mm. 
Supplied complete with carrying 
case, test leads and battery. 
PRICE LI -85 net P. 6 P. 7Sp U4323 

MULTIMETER U4324 
34 Ranges. High sensitivity. 20,0000/Volt. 
Vdc-0.8-1200V In 9 ranges. 
Vac -3-900V In 8 ranges. 
Ide -0.06-3A In g ranges. 
lac -0.3-3A in 5 rangea. 
Resistance -250-5M0 in 5 ranges. 
Accuracy -de ana R -21%e of F.S.D. 

ac and db -4% of F.S.D. 
Size -167 x 98 x 63mm. 
Supplied complete with storage cese, 
test leads, spare diode and battery. 
PRICE £11.72 net P. 6 P. 75p. U4324 

MULTIMETER U4341 
27 Rangea plus Translator Tester. 16.7000/Volt. 
Vdc-0.3-000V in 8 ranges. 
Vac -1-5-750V in 6 ranges. 
Idc-0.06-800mA In 5 ranges. 
lac-03-300mA in 4 ranges. 
Res i stan ce -2K0 -2M 0 in 
4 ranges. Accuracy -dc -24% 
ac -4% of F.S.D. 
Ife -10-050 in 2 ranges. 
Size -115 x215 x90mm. 
Complete with carrying 
case, test leads, and battery. 
PRICE £1210 net P. 6 P. 75p U4341 

MULTIMETER U4313 
33 ranges. KnIfe edge with mirror scale. 
200000/Volt, High accuracy, mVdc-75mV. 
Vtic-1.5-000V In 9 ranges. 
Vac -1.5-600V in 9 ranges. 
Ide --80-120 microamps In 2. 
Ide-0.8-1500mA in 6 ranges. 
lac-0.6-1500mA In 8 ranges. 
Reslstance-IK0-IM 0 in 4 ranges. 
db scale -10 to + 12db. 
Accuracy -dc -11%, ac -21%a. 
Size -115 x 215 x 90mm. 
Complete wIth carrying case. 
test leads and battery. 
PRICE EIS 09 net P. 6 P. 75p. U4313 
(P.W.), LEIGHTON ELECTRONICS CENTRE 
59 North Street, Leighton Buzzard, LU7 7EG. 
Tel.: Leighton Buzzard 2318 (Std. Code 05253) 

Greenbank Electronics (Established 
1970) 

DIGITAL 
CLOCK 
MODULES, 
KITS 

Further details 
free on request. 

'E' LED 
DISPLAYS 
DL -704E 0.3" 70p 
DL -707E 0 3" 700 
DL -728E 2 x 0.5" 

LI '80 
DL -727E 2 x 0.5" 

[1.80 

DL -75050 6" CLOCK CHIPS OP -AMPS 
LI -SO CA 3130 (CO5/ 

DL -747E 0.6" AY -5-1224A MOS) 73p LI50 [3.50 741 Minidip 23p 
PHOSPHOR MK 50253 25.50 IC SOCKET 
DISPLAYS PINS 
5LT01 4 x 0.5" AY -5-1202 (4 76 100 SOp 

LS.80 1000 [4.00 

CMOS WITH DISCOUNTS! (Any mix: disc. 10% 25+, 25% 100+) 
CA 3130 0-75 4030/14057 0.45 4059/ - 3.60 4098/14528 0.83 4532/4532 1.60 
4000/14000 O-15 4031/ - I.80 4060/ - 0'90 4099/ - I.50 4534/ - 6.00 
4001/14001 0-I3 4032/14032 0.83 4061/ - 16.40 4700/ - I.50 4536/ - 2-85 
4002/14002 0-15 4033/ - I-10 4062/ - 7-30 7083/ - 4'25 4537/ - 1543 
4006/14006 0.95 4034/14034 I -SS 4063/ - 0'90 4501/ - O.15 4539/ - I-05 
4007/14007 0-1S 4035/14035 0.95 4066/14066 0.55 4502/4502 I.00 4541/ - 1 80 
4008/14008 0.75 4036! - I-80 4067/ - 2.95 4505/ - 3.30 4543/ - 130 
4009/14009 0-45 4037/ - 0.75 4068/14068 0.13 4506! - 0.35 4549/ - 2.95 
4010/14010 0.45 4038/14038 0.85 4069/14069 0.15 4508/4508 2.35 4552/ - 8 05 
4011/14011 0.13 4039/ - 2.85 4070/14070 0.15 4510/4510 1.10 4553/ - 3.50 
4012/14012 01S 4040/14040 0.85 4071/14071 0.15 4511/4511 1.25 4554/ - 1.20 
4013/14013 0-43 4041/ - 0.65 4072/14072 0.13 4512/ - I-05 4555/4555 0.70 
4014/14014 0.80 4042/14042 0.63 4073/14073 0.13 4514,4514 2.55 4556/4556 0.70 
4015/14015 0-80 4043/14043 0.80 4075/14075 0.13 4515/4515 2.55 4557/ - 3.20 
4016/14016 0-43 4044/14044 0.75 4076/14076 1.25 4516/4516 1.10 4558/ - 0-90 
4017/140)7 0.80 4045/ - I.15 4077/14077 0.15 4517! - 3.40 4559/ - 2.95 
4018/ - 0.80 4046/14046 1.10 4078/14078 0-15 45184518 l.00 4560! - 2.95 
4019/14519 0.45 4047/ - 0.70 4081/14081 0.IS 4520/4520 1.00 4560/ - I.55 
4020/14020 0.90 4048/ - 0.45 4082/14082 0.13 4521/ - 2'00 4561/ - 0'45 
4021 / 14021 0.80 4049/14049 0.43 4085/ - O SS 4522/ - 1.30 4562/ - 3-25 4022//4022 0.75 4050/14050 0.45 4086/ - 0.55 4524/ - N/S 4566/ - I.20 
4023/14023 0.13 4051!14051 0.75 4089/ - 0.65 4526/ - I-30 4572/ - 0.35 
4024/14024 0.60 4052/14052 0.75 4093'14093 0.65 4527/4527 I-20 4580/40108 6.00 4025/14025 O.15 4053/14053 0.73 4094/ - I.50 14528/4098 0.85 4581/40181 3.05 4026/ - 140 
4028/14028 0.70 

4054/ - 
4055! 

0.95 
-Os 

4095, - O.85 14529/ - 1.30 14582/40182 I -IS 
4028/14028 0'70 

- 
4056/ - I Os 

4096' - 0.85 14530/ - 0.65 14583/ - 0.71 
4029/ - 0.90 4057/ - 20.35 4097/ - 2.95 14531/ - I'23 14585/ - l-45 
Terms: C.W.O. Add VAT to all prices at 8%. Post etc., U.K. lop per order. Orders processed same day. 
Official govt.. 'varsity. poly etc. orders welcomed. 

GREENBANK ELECTRONICS (Dept. W7P) 
94 New Chester Road. New Ferry, Wirral, Merseyside, L62 SAG, England. Tel 3391 

t 

H.A.C. SHORT-WAVE 
KITS 

WORLD-WIDE RECEPTION 

Famous (or ,,,or 3a oars for ShortWave Equip- 
ment of quality. "11.4.C." were the Original 
suppliers of Short -Wave Receiver Kite for the 
amateur constructor. Over 10,000 satiefed 
customers -Including Technical Colleges, Hoe - 
pitale, Public Schools, R.A.F., Army, Berne, etc. 

1978 "DE" RECEIVER 
Complete kit --Price 6800 (Inc!. p. A p. a V.A.T.). 
Customer writes: "I think the performance is 
astonishing for auch an Inexpensive and foolproof 
kit. 7 would wholeheartedly recommend this kit 
to anyone, however Inexperienced. as an antidote 
to TV-Itis, and as an entry Into a terminating 
hobby". 
This kit is ready to assemble and contaioa all 
genuine short-wave components, drilled chaaeie, 
valve, accessories and full instructions. Full range 
M other 8.W. kits, Including the famous model 
"K plus" (Illustrated above). All orders despatched 
within 7 days. Send now for free descriptive 
catalogue of kits and components. 
Send stamped envelope for details. 

"H.A.C.te SHORT-WAVE PRODUCTS 
P.O. BOX No. 16, EAST GRINSTEAD, 

SUSSEX RHI9 3SN 

You 

can 

rely 

on a 

CROFTON 

1 KIT 
Please send 10 12 

slam addressed envelop,. 

® 
CROFTON eon 't iust sun k,ts. we offer you a techm,tal 
beck up swv,ca to ensure your success 

The follav,og e a select,, of some of the more popular k,ts 

SPECIAL 
OFFER 

COMPLETE Camera Kit 
with lens and tube 690.00 
(including VAT and P. & P.) 

This offer is open for 
30 days from publication 
date of this magazine. 

NOTE PC 8 s tof most publ,sled popcis ava,laaa to moor 

CROFTON ELECTRONICS LTD 
Dept. B, 35 Grosvenor Road, Twickenham, 

Middx. Tele. 01-891 1923 
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RETURN OF POST MAIL-ORDER SERVICE 

JUST RELEASED BAKER MAJOR 12" £10.35 BAKER DISCO SPEAKERS 

R.C.S. 100 watt VALVE AMPLIFIER 
HIGH QUALITY -BRITISH MADE 

'S'y ':hM double "s: 30-14,500 cis, tars. annbta 2 x 12" CABINETS 
cone, woofer and tweeter cone 
together with BAKER for Disco or PA all fitted with carrying hapole, and corners. 
ceramic magnet auembfy Black finish. Other cabinets in stock. SAE For leaflet 
having da density of 
14,000 gauss and total dm 
of 145,000 Maxwell,. Bau 
resonance. 40 c/s rated 25 
watts. NOTE: 3 or 8 or 
15 ohms molt be stated. 

10in round L4.95. 

Four inputs. Four way mixing, master volume, treble and 
bus controls. Suitt all speakers. This professional quality 
amplifier chassis is suitable for all groupe, disco, P.A., where 
high quality power is required. 5 speaker output,. A/C mains 
operated. Slave output. Produced by demand for a quality 
valve amplifier. Send for details p 
Suitable carrying cabinet £14. Price £85 cart. £2 50 

ANOTHER R.S.C. BARGAIN ! 

ELAC 9 + Sin. HI-FI SPEAKER TYPE 59RM 

This famous unit now available, 10 watts, 8 ohm. 

Price £325 Post 40p 

8" or I0" x 6" ELAC 

1 HI-FI SPEAKER 
J Dual cone plasticised roll sur- 

round. Large ceramic magnet. 
50-18,000 cps. Bass resonance 
55 cps. 8 ohm impedance. 
10 watts. £3.95 Post40p 

TEAK VENEER HI-FI SPEAKER CABINETS 

MODEL "A". 20 x 13 x 12in. 
For 12 to. dis. or E I I 25 Post 
l0io, speaker. BSp 

MODEL "B". 18 x 10 x Sin. 
For 

. speaker. 
or f6.95 75p 

MODEL "C". 30 x 20 x 12ín. 
Reflet cabinet will accept 1-12ín. 
bun unit, 1-5in, mid range, 1-3in. 
tweeter. Teak finish. Grooved 
front £21.50 Ca2 

LOUDSPEAKER CABINET 
WADDING 181n. wide, 25p ft. 

GOODMANS CONE TWEETER 
Sigo. diam. 18,000 C.P.B. 25 WATTS 811 £325 

BARGAIN 4 CHANNEL TRAN- 
SISTOR MONO MIXER. Add 
mn,ical highlights and sound 
effects to recordings. Will mix 
Microphone, records, tape and 
tuner with sepanbe control, into 
single output. 8 volt £5.20 battery operated. 
S TEREO VERSION OF ABOVE 2885. 

BARGAIN 3 WATT AMPLIFIER. 4 Transistor 4.3.95 
Push -Pull Ready built with volume, treble and 
bass controls. 18 volt battery operated. Mains Supply £2 95. 

THE "INSTANT" BULK TAPE 
ERASER & HEAD DEMAGNETISER. 
suitable for cassettes, and all sizes of 
tape reels. A.C. mains 200/240V. 
Leaflet B.A.E. f3.95 

40p 

WAFER HEATING ELEMENTS THIN 
OFFERING 1001 USES for every type of heating and 
drying applications in the home, garage, greenhouse. 
factory (available in manufacturing quantities). Approx. 
size 101 x 81 < ,h in. Operating voltage 200/250V. a.c. 
250 watts approx. Printed circuit element enclosed in 
asbestos fitted with connecting wires. Completely flexible 
providing safe Black heat. British -made for use in photo- 
copiers and print drying equipment. 
Ideal for home handymen and experimenter. Suitable 
for Heating Pads, Food Warmers, Convector Heaters, etc. 
Must be clamped between two sheet, of metal or asbestos, 
etc., to make efficient clothes dryers, towel rails -ideal for 
airing cupboards. Ideal for anti -frost device for the garage 
-Preventing !ratan radiators or acting as oil sump heater. 
Use in greenhouse for seed raising and plant protection. 
Invaluable aid tor bird houses, incubators, etc., etc. Can 
be used in sertez for lower heat. Or in parallel for higher 
beat applications. 

ONLY 40p EACH (FOUR FOR [1.50) 
ALL POST PAID -Discounts for quantity. 

Module kit, 30.17,000 c/s 
with tweeter, crossover, baffle 
and instructions. E 13 

Pleale state 3 or 8 or 15 ohms. Poet 50p 

BAKER SPEAKERS 
"BIG SOUND" 
Robustly constructed to stand up to 
long periods of electronic power. 
As oued by leading groups. 
Useful response 30-13,000 cps. 
Bass resonance 55 cps. 

GROUP "25" 
-18ío 30 watt 
3, 8 or 15 ohms. 

£8.95 
Post 50p 

fI0.50 
Post 50P 

GROUP "50/12" £14.50 
lIlo 80 watt pro 

GROUP "35" 
12in 40 watt 
3, 8 or 15 ohm,. 

fessional 
moth. 8 ohms or ohms. Pout 80p 
With aluminium presance dome. 

8 or 15 ohms. 
post 90p 4)9 

GROUP '50/15" £ 
1 9.50 loin 75 watt L 

MAJOR 50 WATT 
ALL PURPOSE 
TRANSISTOR 
AMPLIFIER 
All partose transistorised. 
Ideal for Group., Ditto and P.A. 
4 input, speech and music. 2 -way 
mixing. Output 8/15 ohm A.C. mains. 
Separate treble and bass controls. 
Guaranteed. Detail. S.A.E. 

Latest 100 watt Model as illustrated [68 
100 WATT DISCO AMPLIFIER CHASSIS 

MADE BY JENNINGS MUSICAL INSTRUMENTS 

4 speaker outputs, vol., treble, bass controls £52 
CAN BE USED AS 100WATT SLAVE Carr. £1 

QUALITY LOUDSPEAKER 
ENCLOSURE 
Teak veneered fin thick wood cabinet. 
Size 181in x 185in x Silo. Weight 
231b. This cabinet features a wide 
mesh Silver Grill covering a separate 
compartment for mounting Tweeter, 
or Mid -Range Horn. The fully sealed 
bau compartment is cut oat for 
Olin Woofer. £7 50. Carr. 85p. Rosewood Version 
Carr. 85p. Baffle could be cut for larger speaker. 

£8 50. 

P.W. SOUND TO LIGHT DISPLAY 
Complete kit of parts with R.C.S. printed circuit. Three 
channels. 800 to 1,000 watt each. As featured in 
December Practical Wireless. Price £ 12.50 Cabinet extra 13. 

8 inch PHILIPS LOUDSPEAKER 
4 ohm. 4 watt. ceramic magnet £ 1.95 

MAINS TRANSFORMERS 
0 VOLT f AMP. 5100 8 AMP. 8140 

12 VOLT 300 MA. £1.00 750 MA. 5130 
30 VOLT SAMP. AND 34 VOLT 2AMP C.T. £3.45 

20 VOLT f AMP. £1.75 1 AMP. £2.00 SAMS. £2.20 

E.M.I. TAPE MOTOR 
4 pole, 240 v. Size 35 x 2tin. 
1200 rpm. Spindle Ain. dla- 
meter. 120v version £1. 

E.M.I. GRAM MOTOR 
240V a.c. 2,400 rpm 
2 -pole. Size 25 21ín, 

Collard gram motor 240v. £1.50 

£1.85 
Post 45p 

EI.25 
Post 33p 

50 
WATT 
R.M.S. 

£43 
Carr. 22 

70 
WATT 
R.M.S. 

í46 
Carr 

100 
WATT 
R.M.S. 

£59 
Carr. £3 

1x15"+1x12" 100 WATT CABINET 
Size 36" x 24" x 15" £63.50. Carr. E5 
Ideal for Disco or PA work. 
High quality. Full range. 

SUPERB HI-FI 
I2in 25 watts 
A high quality loudspeaker, 
its remarkable low cone 
resonance ensures clear 
reproduction of the deepest 
bass. Fitted with a special 
copper drive and concentric 
tweeter cone re,alting in full 
range reproduction with 
remarkable efficiency in the 
upper register. 
Bass Resonance 25cps 
Flu:Density 16,500 gauss 
Useful response 20-17,00001w 
8 or 15 ohms models. 

f1550 Post 
80D 

AUDITORIUM 
I2in. 35 watts 
A loll range reproducer for 
high power, Electric Guitar', 
public address, multi -speaker 
systems, electric organe. 
Ideal for Hi-Fi and 
Discotheques. 
Bass Resonance 35cDs 
Flux Density 15,000 gauss 
Useful response 25-18,000cps 
8 or 15 ohm. models. 

£15.50 Post 
80p 

AUDITORIUM 
I5in. 45 watts 
A high wattage loudspeaker 
of exceptional quality with a 
level response to above 
8,000 cps. Ideal for Public 
Address, Discotheques, Elec- 
tronic instruments and the 
home Hi -Ft. 
Bus Resonance Seeps 
Flux Density 15,000 gauss 
Useful response 20-14,000cps 
8 or 15 ohms models. 

£19.50 Post 
900 

Hi -Pi Enclosure Manual containing plans, designs, 
crossover data and cubic tables, 88p 

RADIO COMPONENT SPECIALISTSope337WHITEHORSE1ROAdtDor 

,ICROI.sDON 

poet 30p. Components Lists lop. Cash price includes VAT Access & Barclay cards wolcoms- Ralf S.1h...b. Tel. 01-584 1868 
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AMATEUR 
BANDS 

by Eric Dowdeswell G4AR 
THERE is a treat in store for those of you who 

can get to the RSGB's Radio Communication 
Exhibition at Alexandra Palace in North London 

on Friday and Saturday 30-31 July from 1000 to 
2000 hrs and on the Sunday, 1 August, from 1000 to 
1600 hrs. There are exceptionally good road and 
public transport facilities to the show with adequate 
car and coach parking. The opening ceremony will 
be performed at 1200 hrs on the Friday by Lord 
Wallace of Coslany, next year's President of the 
RSGB, and a stalwart supporter of the Amateur 
cause for many years. 

There will be talk -in stations on 160, 80 and 2m 
and the entrance fee is a very reasonable 40p, and 
20p for the kids. Take all the family because there 
are many attractions at Alexandra Palace besides 
the lure of Amateur radio! 

Stephen Budd A8713 of Worthing in Sussex is very 
enthusiastic about the Geoff Watts DX News Sheet 
and swears by the propagation forecasts contained 
therein and originated by W4UMF. Perhaps that 
ought to be MUF! Taking advantage of a predicted 
good period Stephen logged 11 KH6's, 17 KL7's, plus 
KS6, KM6, KJ6 and lots of other attractive calls. 
I have a feeling that the `Zygi' two -element beam 
(Radcom July 73 and October 75) for 20m helped 
a great deal here although it was only a few feet 
off the ground. Even then it was better than his 
150ft wire at 35ft. Geoff Watts can be reached at 
62 Belmore Road, Norwich, for those interested in 
the DX -NS. 

R. Donaldson, Trimdon Colliery, Co. Durham, sent 
a first log for 20m for both SSB and CW I'm glad 
to say, where he uses a Codar CR70A and a long 
wire. On 2m a Telford TC7 plus the G8AEV con- 
verter uses a dipole and a J -Beam crossed dipole 
which has brought in quite a lot of stations via 
Oscar 7. On 160m an Eddystone EC10 does yeoman 
service. How about that then? A different set for 
each band! R.D. is also swotting for the RAE plus 
the code examination. 

Young Jeremy Hinton did it! Now G4EZE and what 
a lovely callsign! He is already hard at it working the 
DX for a change on 10 to 80m with an FT200. Jeremy 
met fellow correspondent Martin Kessel and found 
that they had both been to the same school and 
now frequent the same radio club, and that Martin is 
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now G8LKF so congrats all round seem to be in 
order. Paul Barker, Sunderland, sent the usual long 
list of things seen on SSTV on the 20m band with 
nice things to say about the pics from 9K2D0 and 
F6CHU followed closely by ON4IS. Paul found some 
late afternoon openings to SE Asia on 20m SSB plus 
quite a lot of /M, /MM1 and /MM2's scattered 
around the high seas. Paul comments on the excel- 
lent signal from 7Z1AB in Jeddah who, I think, must 
be old friend HZ1AB who operated for so many years 
from the Dhahran Mr Base, and was a W1 when 
at home. 

Alastair Dyksman living in Stockton-on-Tees 
managed to log a few stations on a Heathkit trans- 
ceiver before he had to hand it back! As he is just 
finishing off a PW designed receiver he shouldn't be 
off the air for too long. Alastair has a trapped dipole 
plus an inverted Vee with the top at about 40ft. 
The far end of the Vee is earthed which provides 
a good aerial usable over quite a wide range of 
frequencies. A go at the May RAE plus some work 
on the code ought to bring along yet another G4+3 
before too long. A final question from Alastair was 
`Do you favour black boxes'? In general I don't, 
unless one has already had some experience in build- 
ing equipment such as receivers and transmitters and 
thus has a reasonable knowledge of what goes on 
inside those very expensive black boxes! 

The latest bit of excitement for Peter Allen A8677 
of Taunton is the arrival of a new FR50B receiver 
which he finds much better than the 9R59DS, which 
is hardly surprising! In particular he is pleased at 
the very much improved frequency read-out. Peter 
is also active on 2m with an 8 -over -8 J -beam at 20ft. 
He finds the cost of betting QSL's is a bit too much 
but still enjoys it and `worth every penny'. 

Log extracts 
P. Allen:- 15m 5H3JR 9Q5DM ZP5SD JH2EUY 2m 

DJ3CY GM8BKE PAOGUS 
A. Dyksman:- 20m KZ5JM SVOWZ (Rhodes) A3GJ 

5V4CX TA1MB 
S. Budd:- 80m HKOCOP ZF1MA 20m CEOAE 

CR9AJ FR7AT HL9WI UA9VH/JT1 KS6DV/KB6 
KJ6IV TJ1AF TL8AR VK9XX VR8A ZK1DA 9M8HB 
15m DK5EC/ET3 KC4AAC VK9XX (QSL to 
WB7ABK) ZD8PL 

R. Donaldson:- 20m CE6BFG CT3OK VP9GE 
6Y5DA 2m via Oscar 7 DC9ZP HB9AS I3CLC 
OESKDG OZ1EHD W1JAA 

P. Barker:- 20m SSTV CT1JI F6CHU G4BFB 
OE5DPL/6 OK3ZAS ON4IS 9K2DO 20m HM1ED 
VS5DB 5N2NAS 7Z1AB (?HZ1AB) 9V1NR VE8RCS. 
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ELECTRONIC IIIITAL CLOI( 
WITH ALARM SPECIALOFFER 
AND SNOOZE 
FEATURES 

0.7 INCH HIGH DIGITS 

VARIABLE INTENSITY 
24 HOUR ALARM 5 MINUTE REPEATING 
SNOOZE ALARM 

ALARM SET INDICATOR 
SNOOZE INDICATOR 
PULSING SECOND INDICATOR 
POWER INTERRUPT INDICATOR 
ALARM CANCEL FEATURES - 

TILT OPERATION 
ALARM TONE OUTPUT 
A.M. P.M. INDICATOR 

£18.95 
includingVATandP&P 

Size: 130mm x 90mm x 95mm; Weight: 10oz. 
Power Supply: 110 VAC ± 10% 60Hz 230 VAC ± 10% 5Hz. 
MANUFACTURED TO HIGH STANDARDS BY A MAJOR AMERICAN 
ELECTRONICS CORPORATION THIS SUPERBLY STYLED SOLID-STATE 
TIMEPIECE IS MADE AVAILABLE TO ALL READERS FULLY 
GUARANTEED. 

FREE TRIAL IN YOUR HOME. TRY OUT THE CLOCK IN YOUR HOME. IF DIGITAL TIME IS 

NOT FOR YOU RETURN IT IN ORIGINAL CONDITION WITHIN 10 DAYS AND WELL REFUND 
YOUR MONEY WITHOUT QUESTION. 

lease send electronic clocks as illustrated 
I enclose cheque postal order Li money order LJ for £18.95 

which includes VAT and post and packing 

Name Address 
Signature 

TIME MICROELECTRONICS 
12.0. Box 29, Brighton Hill Parade, Basingstoke, Hampshire RG22 4EH J 

B. BAMBER ELECTRONICS 
Dept PE. 5 STATION ROAD, LITTLEPORT. CAMBS.. CB610E 
Telephone ELY (0353) 860185 (2 lines) Tuesday to Saturday 

PLEASE ADD 8% VAT UNLESS OTHERWISE STATED 
FREE WELLER 25W (8P25) SOLDERING IRON 

L324 Inc. VAT) with 
United period only. Send npwll 

orden ovar t30 
par Y. 

HEAVY DUTY RELAYS, 24V d c. operated 
(will work on 18V) 3 heavy duty make Contact. 
(around Ibreakracontact 4 contacts 

New. complete 
mounting bracket (Ideal for Switching HT on 
Lineare.) Many uses for this high quality 
unit 11.50 each. 
Good Ouality Pressure Gunge.. 24 -in dia 
flange mounting 3 models avail. 0-60 Ib/sq. in, 
0-10015 so. in. 0-200 lb. sq. in, state which LI -25 

each 
2N3055 type Transistors. D K., but unmarked. 
5 for 81. 

ALU -SOL ALUMINIUM SOLDER (made by Multi. 
core) Solders aluminium to itself or copper 
brass. steel. nickel or tinplate. 16 s w.g with 
multicore flux. with instructions. Approx l metre 
coil 30p pack Large reel (epprox 12 metres, 
82.75. 

MIXED COMPONENT PACKS, containing resis- 
tors.- capacitors switches. pots, etc. All new 
(random sample bag revealed appros. 700 

Kemal. 82 per pack. while stocks last. 
TUNED COILS, 2 section coils. around 1MHz. 
with a black smart tuning knob. which moves 
an internal core to vary the inductance. many 
uses. easily rewound. 3 for Sop. 

SMALL MAINS SUPPRESSORS (small chokes. 
Ideal for radio. el -Fl inputs. etc.) eppro* fin 
1¡in, 3 for Sop. 
PERSPEX TUNER PANELS (for FM Bend 2 

tuners) marked 88-108 MHz and Channels 0-70, 
clear numbers. rest blacked out. smart modern 
appearance. size approx 04ín . lyin. 2 for 359. 

Lead suppressors 110kohml for mobile plug 
leads. 4 for Sop. 
1mA Meters. 2 in square, plastic fronts (these 
have a paper stele stuck over the Original marked 
0-1mA which is easily peeled OR and an internal 
18K reaietor which is easily removed). £1'75 
each or 2 for f3 

MINIATURE PLIERS High quality '-Crescent 
made in USA. C4.35 + VAT (35p). 
SIDE CUTTERS. high quality 'Crescent made 
in USA. £4.45 o VAT (44p). 

HIGH QUALITY SPEAKERS, Olin n 6in elliptical. 
Only tin deep, inverse magnet. 4 ohms rated up 
to 10W. L1.SO each or 2 for 82.75 1gty discount 
available - 124% VAT. 

TV PLUGS AND SOCKETS 
TV Plug* (metal typal. 5 for Slip. 
TV Sockets (metal type), 4 for Sop. 
'TV Line Connectors (back-to-back sockets). 
for SOp. Please atld 124% VAT. 

PLUGS AND SOCKETS 
N -Type Plugs 50 ohm. Sop each. 3 for [1.50. 
N -Type Sockets (4 -trole chuale mounting, 50 

ohms to small coax road type), SO each. 
PL259 Plugs (PTFE). brand new, packed with 
reducers. 15p or 5 foi t3. 
00239 Sockets (PTFE). brand new (4 -hole fixing 
type), 50p each or 5 for [2.25. 
25 -way ISEP Plugs and Sockets. 40p set (1 plug 

tskt) 
Plugs and sockets acid separately at 2543 each 
Bulgin Round Free Skts. 3 pin. for mains input 
on test equipment. etc 2Sp each 

Mobile Converters, 24V DC input 13,SV at 

approx 3.4A DC output, fully stabilised. £3.50 
each (ideal for running 12V car radio from 24V 

lorry battery). 
IRIS Midget 3 pole 4 way, rotary switches. 

40p each 

We now stock Spiralux Toole for the electronic 
enthusiast Screwdrivers. Nut Spanners. BA and 
Metric sizes. pop rivet guns. etc S. A for list 

I.F Cans, fin square. suitable for rewind. 6 

for app. + 124% VAT 
Miniature earphones with min lack plug. 2 for 
Sop + 124% VAT 

TWIN I.F. CANS, approx lin > fin tin high. 
around 3 5-5MHz, 2 separate transformers in 

t can. internally screened. 5 for SOp + 124% VAT 

Dubllier Electrolytice, SOUF. 450V. 21or 50p. 
Dubllier Electrolytice. 100uF, 275V, 2 for Sop. 
Plessey Electrolytics. 470uF, 63V. 3 for sop. 
TCC Electrolytics. 1000uF. 30V, 3 for 80p. 
Plessey Electrolytice. 1000uF, 1130V 40p each 
(3 for Lt). 
Dubllier Electrolytic*. 5000uF. 35V. 50p each. 
Dubiler Electrolytics. 50000F. 50V. Sop each 

PLEASE ADD 8% VAT UNLESS OTHERWISE STATED 
ITT Electrolytics. 6800uF, 25V, high grade. screw 
terminals. with mounting clips, 50p each. 
Plessey Electrolytics, 10.000uF at 83V. 759 each 
Plessey Cathodrey Capacitors. 0-0 4uF at 12 5kV 
DC. Screw terminals 81 .50 each. 
PLEASE ADD 124% VAT TO ALL CAPACITORS 

A LARGE RANGE OF CAPACITORS AVAILABLE 
AT BARGAIN PRICES, S.A.E. FOR LIST. 

SPECIAL OFFER! 
MAINS TRANSFORMER, TYPE 1414. 14V el 4A, 

103 translator insulator seta. 10 for Soy. 

MINIATURE 2 PIN PLUGS AND SOCKETS 
(fit into }in hole. pins enclosed. with covers for 
chassie mounting, or can be used for in -line 

onectore) 
Bargain pack of 3 plugs + 3 sockets 

+ covers, 50p. 
PROGRAMMERS (magnetic devices) Contain 
9 microswltches (suitable for mains operation) 
with 9 rotating cams. all individually adjustable. 
'deal for switching disco lights. displays. etc.. 

sindustrial machine programming. (Need 
low motion motor to drive cams. not supplied) 

9 switch version 81 .50. 
HEAVY DUTY HEATSINK BLOCKS, undrilled. 
base area 2iin . 21n, with 6 fins. total height 
2iin 50p each 
RUBBER MAGNETS fin square, with mounting 
hole, 20 for 30p, 
SPERRY 7 -SEGMENT P.O.D. DISPLAYS, digit 
height 0 3i red, with decimal points, 150V to 
200V ¡nominal 180V) operation. These are high - 
volt industrial type and therefore brighter than 
norrnal displays All brand new. AT THE 

BARGAIN PRICE OF 50p PEP DIGIT TYPE 332 

(two digits in one mount) C1 each. TYPE 333 

(three digits on one mount) [1.50. (Sorry. no 
single digit available.) Date Supplied 

BSX20 (VHF Oscr Mull). 31or 50p. 
BC108 (metal can). 4 for sop. 
PSG 108 (plaatic BC108). S for 50p. 
0C200 Translators, 6 for Sop. 
SFY51 Transistors. 4 for Sop. 
BCY72 Translators. 4 for 50P. 
PNP audio type TO5 Transistors. 12 for 25p. 
BF152 (UHF amprmiserl. 3 for 50p. 
BA121 Verlcap Diodes. 4 for 501, 
1N914 diodes, 10 for 25p. 

lzin polythene chassis mounting fuseholdere. 
8 for 30p. 
Nullard Tubular ceramic trimmers. 1-1OpF. 

for Sop. 
C. s coded. 14 OIL type, untested. 
mined. 20 for 25p. 

D 3x2312 6.23x15 
8 03.8*1 
8+38.2 
8048.2 
8+38x3 
9048x4 
6055n2 

06 06802 
Please add 0% VAT 

AST BOXES leoproo size in inches) 
85p 
asp 

C1,00 
[125 
Cl /S 
L1.8S 
L2 75 
03.25 
nes 

WELLER SOLDERING IRONE 
EXPERT. Buln-in-spotlight illuminates work 
Pistol grip with fingertip trigger. High efficiency 
copper soldering tip. 
EXPERT SOLDER GUN. Ell -80 + VAT (54p) 
EXPERT SOLDER GUN KIT (apare bite cale. 
etc .) CR -SO + VAT (lep) 
SPARE BITS, PAIR, 311p + VAT (2p) 
MARKSMAN SOLDERING IRONS 
SP15D 15W 83 + VAT (249) 
SP25D 25W 53 + VAT (24p) 
SP25DK 25W + bits. etc kit t311ß + VAT (31p) 
$P4013 40W 83.44 + VAT (211p) 
BENCH STAND with spring for Marksmen Irons, 
02.22 + VAT (lip) 
SPARE BITS 
MTS for 15W. 44p + VAT 1491. 

MT4 for 25W. OSp + VAT 1391 
MT10 for 40W. 42p + VAT (3p) 
TCP1 TEMPERATURE CONTROLLED IRON. 
Temperature controlled iron 8 PSU, 220 0 VAT 

(21.50) 
SPARE TIPS 
Type CC single flet, Type K double flat fine tip. 
Type P. vary fine tip, 21 each + VAT (8p). 
AL L SPARES AVAILABLE 

MULTICORE SOLDER 
Size 5 Savbit 18 s in alloy disPenser. 32p 
+ VAT (3p). 
Size CISAV19 Savbit 18e w.2. . Sep + VAT (4p). 
Size 12 SAVBIT 155.0 g. on plaatic reel 21.80 

VAT (159) 

Terms o1 Business: CASH WITH ORDER. MINIMUM ORDER f1. ALL PRICES INCLUDE POST & PACKING (UK ONLY). SAE with ALL ENQUIRIES Please. 

PLEASE ADD VAT AS SHOWN. ALL GOODS IN STOCK DESPATCHED BY RETURN. CALLERS SATURDAYS ONLY 9.30-12.00, 1.30-5.00. 
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SINCLAIR IC21 
IC20 IOW + IOW stereo IC amplifier kit with tree 

booklet and printed circuit £4-N. 
P220 Power supply kit for the above £7.15. 
VP20 Volume, tone -control end preamp kit £7 -SO. 

Bend sae for free leaflet. 

SINCLAIR BLACK WATCH 
Fully assembled 
with black 
strap £2111115*.stabilized. 
Bracelet £2-811. 

BATTERY ELIMINATOR BARGAINS 
55 WAY SUPER 
New switched model. 3 to 30V In IV steps. Fully 

IA output Klt Et!S. Assambisd £11.85. 
2 Amp model. Kit £18.115. Built £13.15. 

gINCLAIR CALCULATORS. 0 -WAY SPECIAL £5.211 
Switched output 
of 3,4}, 6, 7}, 
0, 12V et SOOmA131 
-WAY DOUBLE 

RADIO MODEL £1.20 
Switched output 
79+7*19 
7}+7}/9+9/14+12V at 250mA. Also 15/18/24V single. 
3 -WAY MODEL 
Switched output of 8/7119V at 250mA with 4 -way 
multi -lack plug and free matching socket £2.15. 
RADIO MODELS 
50mA with press -stud battery connectors. 9V £3.25. 
6V £3.45. 9+9V £4.45. 0+8V £443. 4}+4}V £4.45. 
Also 9V 300mA £3.95. 
CASSETTE MAINS UNITS 
79V output with 5 pin DIN plug. 50mA £3.45. 300mA 
£3.95. 
CAR CONVERTORS 
Input 12V DC. Output 6/79/9V DC IA regulated £4.73. 
BATTERY ELIMINATOR KITS 
Send sae for free leaflet on range. 
100mA radio type with press -stud battery terminals. 
4}V £145. IIV £1.95. 9V E1.8S. 
1MmA double radio type with press -stud battery 
terminals 49V+4}V £2.60. 6V+6V £2M. 9V+9V 

~ 101mA cassette type with 5 pin DIN plug. 79V £1.115. 
hway type translator stabilized to give 

hum. low hum. 3/1}16/7}/á/12/15/18V. 100mA E715. 500mÁ £4.65. 

Heavy duty 13 -way typos 4}/6/7/8}/11/13/14/17/21125/ 
28/34/42V. 1 Amp Model £4.21. 2 Amp Model £5-11111. 
Cu Convertor kit Input 12V DC. Output 8¡7}/9V 

lA regulated £2.15. 

AMPLIFIER 
8W IC audio amp 
with tree data and 
printed circuit 
£1-M 
DELUXE KIT FOR JCI2 
Contains extra parts for the pcb end volume 
controls. Mono version £2.11. Stereo £4.66. 

JC72 POWER KIT 
Supplies 25V lAmp £3.25. 

JC12 PREAMP KITS 
Type 1 for mica and 
£1-54.1 Stereo 

magneticet 
Type 

pickups, 
for ceramic 

1 Monoo 3 6Up. Stereo 2 fob. pNOVUS 
SEND SAE FOR FREE LEAFLET ON 

and tone 

tuners. Mono 
to er crystal 

KITS. 

Scientific £7.45. Cambridge %I E7.35. Cambridge3 
Scientific abl /S. Oxford 100 E4.9S. Oxford 300£13-38. 
Programmable Scientific E241S. Mains adaptors:- 
for programmable and Oxfords £3111; for Cambridge 
and Scientific £315. 
CBM CALCULATORS* 
796MD 8 digit/%/memory £5.98. 897D 8 digit/%/4 
function memory £7W. SR7919D 8 digit or 5+2/ 
memory/trig/log/pi/powers £11.90. SR1800 10 digit 
scientific £2055. SR4148R 14 digit rechargeable 
scientific £21.1S. Mains adaptors £3.20. 
CASIO CALCULATORS* 
Pocket 8S 8 digits/%/const £6-1S. Memory SR 8 digit/ 
%/memory/conet £8.85. Pocket Mini P-8108 digits/X/ 
memory/const/miniature fits into your shirt pocket 
£8.55. FX20 8 digit/memory/trig/log/powers/scientific 
notation £1656. Mains adaptors for all models £3.85. 

CALCULATORS 
7506 digit £5.45.8358diglt/%Iconst/sq. root/4 function 
memory £7110. 452510 digit programmable scientific 
calculator £ISp. 4510 E13.20. 4515 E37.6S. 4520 
£2.65. Free charger with 4515, 4520 and 4525. S-DECS AND T-DECS 

S-DeC £2.24 T-DeC £1.15 I 
u-DeC A £4.45 u-DeC B £7.55 
IC carriers:- -- -^¡ 
10 dis: plain Et +V / 
with socket £2.21 `4Y// \' 10 TOS: plain 91p, with socket £1` J 

MISTRALI 24HR DIGITAL CLOCK KITS. 
Includes pcb, power supply, case, 9- display, chip and 
all parts. Kit £10115. Built £12.50. Also Mistral 2, 
deluxe assembled version with alarm and tilt sleep- 
over facility £13.113. 

NATIONAL 11Á1811H DIGITAL CLOCK 
MODULE* 
Complete module including 9 display and clock chip 
fully assembled on a 19" z 3' pcb. Just add a power 
supply, switches etc to produce a 24HR clock with 
alarm and auto -dim. E855. 
SEND SAE FOR OUR DIGITAL CLOCK LEAFLET 

FE I ZN414 
IC radio chip £1-34. Extra parts and pcb for radio £3.45. 
Case MM. Send sae for free data. 

SINCLAIR PROJECT q AUDIO MODULES 
FM tuner £1325. Q16 £1-S1. PZ5 £3.15. 
PZ8 E1.11. Trans for PZ8 £5S0. Z40 £575. 
£11115. Project 8050 £1815. Quad decoder 

BI-PAK AUDIO MODULES 
S450 Tuner £1815. ALSO £4.33. PA100 
audio kit £2721. Teak 60 E1-ß. Stereo 
TC30 £4.66. AL250 £1815. Send sae for 

SAXON ENTERTAINMENTS AUDIO 
SA1208D £18.15. SA608£11 IS. SA308 £/-40. 

1.45.PM1202e14-9 . PM6o1/2£1 
$5 PM301/2E6 

Send 

PZ6 £1-75.DC 
Stereo 80 

£1495. 

£1345. MK60 
30 E15-95. 

free data. 

MODULES 
PM120/1 

70 

PRINTED CIRCUIT KIT £3.95 
Make your own printed circuits. Contains etching 
dish, 100 sq ins of pc board, lib ferric chloride, etch 
resist pen, small drill bit, laminate cutter. 

MAINS TRANSFORMERS 
6-0-6V 100mA 55p. 9-0-9V 100mA 1Sp. 18V 1A £1.65. 
0/12/15/20/24/30V lA £3.40. 12-0-12V 100mA £1-S5. 
0/12/15/20/24/30V 2A ES SS. 20V 2}A £2.11. 

SWAN LEY ELECTRONICS Post 0p on 
ordersd 

under Others ise free 7% on 

Dept. PW, Box 68, Swanley, 
Items marked , otherwise 11%). Official orders from PY schools, government labs, etc. welcome. 

TRANSFORMERS 
MAINS SAFETY ISOLATING Primary 240V. Sec. 120V or 240V. 

Please state which type you require. 
All types are screened and Centra tapped to earth. 

V.A. 
(watts) 

OPEN 
TYPE 

£ 

P. & P. 

p 

CASED 
TYPE 

£ 

SOCKETS 
5 amp 15 amp 

CARR- 
TAGE 

PLUGS 
FOR 

CASED 
TYPE 

complete 
set 

50 3.08 62 
100 4.53 70 
200 7.26 80 
250 880 1.10 
350 1059 1.18 
500 12-18 1.34 23-25 1 - O.A. 1.20 
750 1865 O.A. 3080 1 - O.A. 1.20 

1000 26-00 O.A. 37-77 2 - O.A. 2-40 
1500 2965 O.A. 44-30 3 O.A. 3.60 
2000 35-00 0.A. 51.85 1 1 0.A. 2.70 
3000 55-00 O.A. 75.35 3 1 O.A. 5.10 

CASED TYPES These are of extremely high quality to British Standard 
Specification, with resettable fused primary winding, end 
are fitted with covered outlet sockets. Housed in steel cases 
with carrying handles and 3tt of 3 core cable. 

12V or 24V 
Primary 240V 
Please state which voltage 

AMPS PRICE 
12V 24V E 

-5 -25 1.30 
1 -5 1-58 

PaP 
28 
45 

MINIATURE TRANSFORMERS 
Primary voltage 240V 
Sec. volts mA PRICE P a P 

E p 
3-0-3 200 1.37 25 
0-6x2 lA 1.80 45 

2 1 205 45 0-9x2 330 1.34 26 
4 2 2-52 62 0-9 x 2 500 1 -83 45 
6 3 3 76 62 0-992 lA 2.60 52 
a 4 

10 5 
430 
4-67 

a5 
85 0-15 x º 200 1 -30 25 

12 6 493 90 0-20 x 2 300 1.72 52 
10 8 6.35 1.20 0-20 x 2 1 A 3.08 72 
20 10 927 1.20 0-15-27 x 2 1 A 3.86 72 

SPECIAL OFFER Primary 240V. 
}OOP + 45p, P. & P. Sec. 24V. 500m.amp. 

We manufacture Power Transformers to customers own special requirements, 
please send details of any Transformer you may require custom built. All 
queries must be accompanied by S.A.E. 

PLEASE ADD 8% V.A.T. TO TOTAL PRICE 

S. G. Wright's Ltd., Bishop House Works, Ryland. St., 
BURNLEY, Lancs. BB101RG Tel. 26934 

QUALITY' STEREO SOUND_ 

PRICE OFFER! 
SOLENT AUDIO SYSTEM 

£7.50 
down 

Solent Mark II Stereo Tuner Amplifier chassis with AM/FM 
radio covering long medium short and Stereo FM wavebands. 
Separate Base and Treble controls. 30 watts total power 
output (frequency response 25-20,000 Hz) AFC Switching 
Tape record and playback facilities. Dimensions 184" x 9" x 31" 
The very latest BSR automatic record deck with cue and 
pause control. Two matching elliptical speaker units. 

Order early limited stocks available cash price £6995. 
Credit Sale £7.50 deposit 9 monthly payments of £8.00 
(Total Credit price £7950). P. & P. £3.50. Send £11.00 
today. 

Chassis only available for cash at £4500. 

Full 12 months Guarantee. 
CALLERS WELCOME. 

Access and Barclaycard Orders Accepted by Telephone 

FREE! Stereo headphones supplied with every complete order ® rad fo PW/8/78 100 CHASE SIDE SOUTHGATE 
LONDON N14 SPI. Telephoner 01.882.1644 
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SHORT WAVE BROADCASTS 
by Derek Bell 

ONCE upon a time a QSL was all that a BC 
station ever sent but with the advent of power 
politics on the radio scene the humble DXer is 

the target of ideological propaganda pushing all 
shades of opinion. One has scheds, magazines and 
extracts from Presidents speeches delivered, and the 
most unusual I have ever heard of, a consignment 
of dates! Ken Smith from Ross -on -Wye reports that 
the Voice of America, one of the most enthusiastic 
dispensers of literature, has started to lose strength 
on its Greenville transmitter in the early morning 
due to the changing pattern of daylight hours. The 
enthusiasm of this organisation is confirmed by the 
report from John McCleod of Inverness who says 
that they are distributing a special Bi -Centennial 
bookmark in return for reports. John also states that 
the Adventist World Radio is now giving an address 
for reports as "The voice of Prophecy," 123 Regent 
Street, London WIR 7HA." 

While dwelling on matters trans -Atlantic, Radio 
Canada have sent me their new style QSL. This is the 
one that they require listeners to fill in and send 
back for verification. It is black with a projection of 
the globe in orange and white, covered in blue con- 
centric circles. RGI have also sent a sched, with de- 
tails of their coverage of the Olympic Games starting 
on July 17 from 0600 to 2230, in blocks of twenty 
minutes on 11915, 11720, 9680 7155, 6145, 6125 and 
1295 in the medium waves. As a rough guide the 
nearer to midnight GMT the higher the frequency 
with an odd slot on 15325 at 2159 to 2230. Running 
down the side of the sched is a handy conversion 
table of metres to MHz. Although there is a sports 
slot in every transmission RCI promise special Olym- 
pic coverage and for us in the UK. This could mean 
more up-to-date news than with our own domestic 
coverage. To me, if I may inject a personal note, this 
is the true way to use the short wave bands, rather 
than for purely political motives. 

In recent months I have been chuntering on about 
Latin American stations and the fact that they are 
heard here most of the year. What we hear are the 
domestic transmissions serving the inaccessible parts. 
These stations, since they are for internal listeners, 
do not seem to bother QSLing anyone overseas. One 
who is not bothered about QSLs is Roberto 
Levinststein, a Brazilian student at present in London 
and on his General TFC2500 he has the time of his 
life keeping up to date with his homeland every 
night. Roberto has logged Radio Globo RDJ as early 
as 1830 on 11805 and the pick of his log is as 
follows:- 

Radio Relógio RDJ on 4906 at 2345 
Radio Rio Mar on 9695 at 0020 
Radio Aparecida on 9635 at 2350 
Radio Clube de Pernambuco on 11865 at 0030 

Roberto says that such stations as BBC, Deutsche 
Welle, RCI, etc don't seem to care about the LA 
listener as much as they do about the Europeans. 
This has not stopped the Brazilians from forming the 
Clube de Brasil who's address is Caixa Postal 
Numero 30, Recife, Pe Brasil. So, for horse's mouth 
information, Latin American fans should drop them 
a line. 

Out of the ionosphere our old friend George 
Hewlett has another goodie for those fans of the 
time signal stations. He pulled in VNG Australia the 
other morn while DXing in the early bright (I wish 
I could get up that early). This station is only a 10 
kilowatter and suffers QRM from Moscow but George 
assures me they will QSL, the signal is a beat note 
with verbal at 0745. As I mentioned earlier books 
and leaflets are a big part of the DX scene and 
Robin Bayley of Albrighton has sent a list for the 
novice. These are as follows "Introduction to SW 
Listening" 59p from Tandy shops, or the Radio 
Nederland "All -Round DXers Course" free from 
Radio Nederland, PO Box 222, Hilversum, Holland. 
The latter is a test course and to complete it ques- 
tions are set for the student at the end of each block. 
I take a fatherly attitude to this latter one since 
when it was being prepared I met the author at an 
EDXC conference and he was good enough to ask 
for my thoughts on its contents. 

Almost matching the LA and North American 
countries in the plentitude of stations is the USSR. 
Two stations that bother my next correspondents are 
Stancia Atlantica and Stancia Rodina. Derek Gilbert 
who is from Farnham, and is the spokesman for a 
group of three youngsters, assures me they are 
Russian since they follow Moscow on the same fre- 
quency. These stations are a puzzle to me since I 
must admit to not having heard them so if enyone 
can cast a ray of light, three youngsters would be 
obliged. 

Having mentioned previously the unwillingness of 
Latin American stations to QSL L. Pissas of Que 
Que, Rhodesia has partly proved me wrong! Since 
I started compiling this month's column LPs letter 
has been delivered and he is in somewhat of a 
puzzlement. He has had a reply from Radio Nueva 
Esparta, Venezuala in the form of a booklet and two 
stickers all in Spanish and what seems to be a blank 
QSL card. Unless the station is following the policy 
of RGI in having the listener fill in the card and 
return it for stamping then it must be a case of 
sloppy secretarial work. The address of this station 
as given by LP is DX reports Dept., P.O. Box 58, 
Porlamar, Venezuela. So this would seem that the 
station is alive to the reports that DXers send in, 
and it might be worthwhile trying them, so let me 
know if you have any success. 

To continue the address theme John Blackie of 
Glasgow has offered SBC, 3000, Berne, Switzerland 
and requires in exchange Radio Cairo which is En- 
gineering Dept. of Propagation, P.O. Box 1186, Cairo, 
Egypt. One of the favoured ploys of stations is to 
obtain the address of a listener and put the said lis- 
tener on a mailing list. This is mentioned by 
Cameron Lees of Orpington who writes to say that 
Radio Budapest have started a DX club and want 
letters to Brody Sandor 5-7, Budapest VIII for de - 
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tails. This I feel will result in regular items of mail 
every few weeks that the listener is not interested in, 
a gripe of DXers and SWLs for years. 

David Wyatt of Oswestry has a problem. He has a 
set that is run from a battery eliminator and it is 
picking up electrical noise. Well, given that the earth 
is good, all that I can say from this distance is that 
it might be worth while running the set as far away 
from sources of noise such as mains cable, electric 
motors and colour TV sets. Having said that I must 
admit that in areas where there is a lot of industrial 
plant then machines, especially with thyristor de- 
vices, can play havoc and short of complaining to the 
Post Office, not a lot can be done. Despite the 
"mush" David logs the following:- 

Radio Pekin on 6270 at 2130 
Voice of Vietnam on 15012 at 1808 
Pakistan on 17910 at 1100 
Radio Kuwait on 9555 at 1700 
Radio New Zealand on 9540 at 0800 

From Berkshire, to be exact the QTH of Bill Reid, 
comes the final log this month. Using a Yaesu FR101 
with an old faithful Joymatch ATU hung on the end 
of a 60 -foot inverted L, Bill reports Radio Grenada 
on 15105 at 2130 and a rarity 4EVH Haiti on 11835 
at 2330. That rounds things up for this month I am 
sorry that space does not permit the inclusion of 
several letters from this months exceptionally heavy 
post bag, so 73s to you and yours. 

MEDIUM WAVE DX 
by CHARLES MOLLOY 

EPORTS again from Harold Emblem, of Mirfield 
in Yorkshire, wtih a log of summertime North 
American DX. Using his Eddystone 730 and 

medium wave loop aerial he heard three stations in 
Newfoundland; CBN in St. John's on 640kHz, CKVO 
in Clarenville on 710kHz and CJON St. John's on 
930kHz. Others heard were WINS in New York 
City on 1010kHz, WCAU in Philadelphia on 1210kHz, 
WMEX in Boston on 1510kHz and a new Canadian 
outlet, CIGO in Port Hawkesbury, NS on 1410kHz. 
CIGO, which identifies as "Go Radio C -I -G -O" or 
"Cigo Radio" is located on Cape Breton Island. It 
transmits with a power of 10kW into a directional 
aerial which has a labe pointing along the great 
circle bearing to the UK. Harold's reception report 
was the first received from England since the station 
came on the air last October. The address for re- 
ception reports is "Eastern Broadcasters Ltd, PO 
Box 1410, Port Hawkesbury, NS, BOE 2V0, Canada. 

A fine catch Harold and congratulations on being the 
first from England! 

Robin Beyley who writes from Aibrighton, Staffs, 
is a newcomer to the band. With his Grundig Prima 
Boy and internal ferrite rod aerial he logged Trans 
World Radio, Montecarlo on 1466kHz and an un- 
identified signal with the call LIC in morse, at the 
LF end of the band, below Athlone on 566kHz. LIC 
is the call of a radio beacon which is used for navi- 
gation. It is located at Lichfield in the UK and trans- 
mits on 543.5kHz just inside the lower limit of the 
medium waveband. Robin is constructing a medium 
wave loop which he hopes will help him to pull in 
some North American DX. 

The DXer can check if an ATU is likely to give 
improved results with his receiver and aerial. A 
tapped inductor can be made by close winding 24 
turns of insulated wire on a 34in diameter insulated 
former, the tappings being a loop made on every 
second turn. The aerial goes to one side of the in- 
ductor and the other side is led to the receiver aerial 
socket. A flying lead from one end of the inductor 
ends on a crocodile clip which can be attached to 
any tap. Two 500pF variable capacitors are used. The 
fixed vanes of each are connected together and are 
joined to the receiver earth terminal and the earth 
lead. The moving vanes of one capacitor go to one 
side of the inductor and the moving vanes of the 
second capacitor are connected to the other side of 
the inductor. By varying the position of the croc 
clip and adjusting the two capacitors, the optimum 
setting can be found. An ATU may be suitable for 
use with a portable receiver that has only a single 
socket for use with an external aerial. 

A further report from Harold Emblem gives a run- 
down of his efforts to log Turkish stations. Izmir on 
926kHz and Istanbul on 1016kHz are described as 
easy. Diyarbakir on 1061kHz as more difficult while 
Cukurova on 629kHz and Antalya on 890kHz are un- 
expectedly hard. Istanbul on 701kHz is often clear 
after 0100. Turkish medium and long wave stations 
would not, until recently, reply to a reception report. 
This policy seems to have changed and medium wave 
DXers who have Turkey on their "wanted list" now 
have the chance of adding to their list of Asiatic 
countries verified. The address for reception reports, 
which should be accompanied by an International 
Reply Coupon and perhaps a report of a Turkish 
shortwave transmission as well, is:-The Chief En- 
gineer, Turkish Radio and Television Corporation, 
Mithatpasa Caddesi No 37, Ankara. Turkish medium 
and long wave stations identify on the hour and 
sometimes on the half hour as well, with "Burasi 
Turkii". (Careful! Methinks Istanbul counts as 
Europe!-AED). 

Any country can use a common frequency provided 
it does not cause interference to other users. The 
BBC uses both channels for local radio, so DXing 
in some parts of the UK will only be possible bet- 
ween midnight and 0600. It is always worth checking 
these two frequencies especially during the small 
hours in summer. The technique is to stay on a chan- 
nel for a time and hope that the slow fading, so 
characteristic of MW propagation, will produce a 
surprise. A loop aerial is a help with. QRM. The 
writer's, best catch on 1484 was a 250W American 
Forces station in the US base at Kenitra in Morocco, 
which was heard at sunrise during the month of 
June. 

SEE PAGE 338 FOR REPORTS ADDRESSES 
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GREENWELD 
443 IVlillbrook Road Southampton 

SOS OHX Tel:(0703) 772501 
All mall order and callers (OPEN 9-6 MON. -SAT.) to this address please 
-callers only to 21 Deptford Broadway, SE8 (Tel. 01-692 2009), and 38 Lower 

Addiscombe Road, Croydon (Tel. 01-6882950),. 

IPC ETCHING KIT Mk II MULTIMETER MODEL LT22 
Contains lib Ferric Chloride, 100 
sq Ins copper clad board, DALO 
Quick Dri Etch resist pen, abrasive 
cleaner, 2 miniature drill bits, etching 
dish and instructions. £3.85 

7Ib BARGAIN PARCELS 
Hundreds of new components -pots, 
resistors, capacitors, switches, PC 
Boards with transistors, diodes and 
eerier'', loads of odds and ends. 
NOW REDUCED TO £2.90 

TRANSISTOR PACKS 
200 asstd. mainly out of spec. tran- 
slators, mostly unmarked-NPN PNP 
plastic, TO5 TO18 RF AF Small 
signal and TO3 power devices. 
About 75% useable devices. Only 
£1.80. 100 unmarked BC108, untested 
£2 10. 10 out of spec. 2N3055 £1. 

COMPUTER PANELS 
Large quantity always available; 3lb 
asstd. £1.75; 71bs £3.85; 501b £16. 
Pack with about 500 components inc. 
at least 50 transistors £1.00; Pack 
with 12 High quality panels, inc. IC's, 
power transistors, multiturn trimpots 
hundreds of small signal transistors, 
resistors, venero, capacitors, etc. 
Only £2.75. 
7400 IC pack -20 74 series IC's on 
panels £1.20. 
PE Gas Ignitor Kit, as featured in 
July 75 edition. £3.50. 

FERRIC CHLORIDE 
Anhydrous technical quality In lib 
double sealed packs. lib 8Sp; 31bs 
£1.60; 10115s £4.60; 1001bs £3600. 

VEROBOARD 
100sq ins asstd. sizes and pitches, 
about 8 pieces (Ail 0-1" It requested) 
£1. 30. 

DEVELOPMENT PACKS 
50V ceramic plate capacitors, 5%. 10 

of each value 22pF to 10000F, total 
210 capa. £2.70. 
CR25 carbon film 1/3rd watt resistors, 
5%, 10 of each value 10 ohms to 1M 
Total 010 resistors £6.00. Electro- 
lytics, wire ended 25V working 10 each 
of:. 1, 2.2, 4.7, 10, 22, 47 and 100mtd. 
70 capacitors for £3.20. 400mW 
zeners 5% 10 each 3V to 30V, 260 
In all. Only £1400. 

AUGUST OFFERS 
Ex -computer tape: 104" 
NAB reels of high grade 
4" magnetic tape. 1 reel 
£2; 10 reels £13 ; 100 reels 
(callers only) £70. 
Empty spools £1 50. 
4" ex -computer tape 
decks in 6' cabinet 
with electronics. £70 
(callers only). 
NEW 44 page CATA- 
LOGUE FREE with 
orders over £2. (Send 
10p if under, or 20p 
stamps for just cata- 
logue). 

ODDS AND ENDS 
Edge Connectors, gold plated 0.1' 
40 way single sided 60p; 78 way double 
sided £1.50. Heat shrink sleeving, 1m 
length 0125" dia 10p. Spiral binding 
3m x3.2mm 20p. 100mfd 10V Tantalum 
Capa, 10 for SOp. 33k or 1 -8k 1% resis- 
tors, 20 for 25p. Polythene connector 
blocks, 12 way 2A or 5A 20p; 10+ 
18p; 25+ 16p. Insulation tape -Red, 
Black, Blue, Yellow, Green, White 
or Brown. 5yds x 0.75" 10p per reel, 
10+ Op; 25+ 8p. 11" Quick blow 
fuses 1, 1}, 2, 3, 5, 10 or 15A 30p per 
doz of one value, 10 doz mixed £250. 
2000mfd 10V capacitors vert mntg, 
long leads 14 for £1 -00. 20 ohm GPO 
balanced armature telephone insert 
30p. 250V 2}A bridge rect SOp; 50V 
1A 30p. Crystal Mic Insert 11" Dia, 
32p. 22V 2}W zener BZX70 12P. 

COMPONENT PRICES 

AEE li priceºCquoted include 
VANTC FTR INDIVIDUAL 

AT THE NEW RATE andLIK//BFPO postage. 
Most orders despatched on day of receipt. SAE with enquiries please. 
Send 10p for Multimeter catalogue -free on request on orders over £3. Official 
Orders accepted from Schools, etc. (Minimum invoice charge £5). Export/ 

Wholesale enquiries welcome. Surplus components always wanted. 

Probably one of the lowest priced 
meters featuring a mirror scale, 
overload protection and 20000 ohms 
per volt sensitivity. A modern styled 
meter with unusually clear scale 
markings. Ranges: DC Volts 0-0.5- 
2.5-10-50-250-1000 AC Volts 0-10-50- 
250-1000 DC Current 0-50, A -25mA- 
250mA Resistance 0 -50k -500k -5M 
(Mid Scale 300 -3k -30k) db's 4 ranges 
-20db to +42dB. Size 130 a 90 x 

42mm. £1005. 
VEROBOXES & CASES 

Case type 1410, 205 x 140 x 40mm £2.00 
1411, 205 x 1400 75mm £3.25 
1412, 205 e 140 x 110mm 

£420 
Plastic Boxes -Professional quality, 
two tone grey polystyrene boxes with 
threaded Inserts for mounting PC 
boards. 
Type 2518, 120 x 65 x 40mm £1.65; 
2520, 150 x 80 x 50mm £2.20; 2522, 
188 x 110 x 60mm £2.45; Sloping front 
type: 220 x 174 x 103/52mm £5.20. 

CAR CASSETTE PSU 
As featured in this issue. All parts 
as specified inc. fusehoider, fuse, 
box, but not PCB £2.30. 

VIDEO -WRITER 
All 48 TTL chips specified £1750 
2102 RAM P.o.A. 2513 ROM P.o.A. 

HEAT SINK 
Large finned matt black aluminium 
heat sink 230 x 200 x 35mm with 4 

silicon power transistors, aim. to 
2N3716, and 16 1 ohm 5W resistors. 
£3 00. 

BULK OFFERS 
CR25 }rd Watt Res stors 5% carbon 
PI 1 ohm to 10M 115p/100 of one value. 
1 N4148 1000 off £12. 
1194002 1000 oft E23. 
BC107-8-9 All £7501100 2N3055 £30/ 
100. 33pF ceramic plate 2% £6/1000. 
Send SAE for Wholesale list. 

COMPONENT PACKS 
400 asstd. carbon resistors £1.35 
250 HI-Stabs, 1, 2, 5I , } -1W £1.25 
100 Wirewounds 2-15W £1.90 
200 Miniature resistors, }, } and }W, 
mostly carbon film £1.20 
200 poly, mica, ceramic caps £1'10 
100 Polyester, .01-2ßµF £1.00 
200 miniature electrolytics, but many 
unmarked so only £1.00 
15 Useful switches, micro, toggle, 
rocker and rotary. £2.00. 
35 Crystals, mostly HC11 U, at least 
30 dirt. trams. 4-8Mhz £1.30. 

TRANSFORMERS 
All have mains primaries: 6-0-6V 
100mA 90p; 9-0-9V 100mA 97P( 
12-0-12V 50mA PC mntg 8Sp; 12-0-12V 
100mA £1.00; 24-0-24V 500mA £2.05; 
Multitapped transformer to give 3, 4, 

5, 6, 8, 9, 10, 12, 15, 18, 20, 24 or 30V, 
or 12-0-12, or 15-0-15V 1A version 
£3.15; 2A version £4.45; 30-0-30V IA 

£A £2.15;025V 11}A £2.00; 29V 50mA 
75p; Type LGC: 17V ® 2.4A, 15.7V 
® 1-25A, 12V @ } A. Only £2.50. 
Type JBS: 110V Pri::mary, 31V 300mA 
Sec. Use 2 (Series ori) to get 31V 
600 mA, or 62V 1/300mA. Price for 
2 £1.65. Type SN1S: 12V 130mA, 
5-0-5V 120mA, 11-0-11V 10mA £1 ß0. 
Few only, 16V 20A £6.50. 

RELAYS 
Miniature Plug-in types: 1250 ohm 
4c/o 40p; 700 ohm 4c/o 50p. PO 3000 
type 650 ohm with 6 heavy duty c/o 
contacts (Ex -equip) 75p; 10 for £4.00. 
6 1" easily removable reeds In 3580 
ohm coil 50p; Plug .n relay, B7G Base 
17mm dia x 42mm long 10k coil Ic/o 
contact 40p. Omron MK3P plug in 
relay. 230V AC co -1, 3 sets 10Ac/o 
contacts. £1.20. 

WIREWOUND POTS 
30k 5W; 10k 3W; 500 3W; 930 3W; 
880 3W; 800 3W; 100k 3W. Ati 25p 
each, any 10 £2.0 

"I MADE IT MYSELF" 
Imagine the thrill you'll feel ! Imagine how impressed \ 
people will be when they're hearing a programme on a 
modern radio you made yourself. 

Now! Learn the secrets of radio 

and electronics by building your 

own modern transistor radio! 
Practical lessons teach you sooner 

than you would dream possible. 

What a wonderful way to learn -and pave the way to a new, 
better -paid career! No dreary ploughing through page after 
page of dull facts and figures. With this fascinating Technatron 
Course, you learn by building! 

You build a modern Transistor 
Radio . a Burglar Alarm. You 
learn Radio and Electronics by doing 
actual projects you enjoy -making 
things with your own hands that 
you'll be proud to own! No wonder 
it's so fast and easy to learn this way. 
Because learning becomes a hobby! 
And what a profitable hobby. 
Because opportunities in the field of 
Radio and Electronics are growing 
faster than they can find people to 
fill the jobs! 

No soldering -yet you 
learn faster than you 
ever dreamed possible. 
Yes! Faster than you can imagine, 
you pick up the technical know how 
you need. Specially prepared step- 
by-step lessons show you how to: 
read circuits -assemble components 
-build things -experiment. You 
enjoy every minute of it! 

You get everything you need. 
Tools. Components. Even a versatile 
Multimeter that we teach you how 
to use. All included in the course. 
AT NO EXTRA CHARGE! And 
this is a course anyone can afford. 
(You can even pay for it by easy 
instalments). 

So fast, so easy, 
this personalised course 
will teach you even if 
you don't know a thing 
today! 
No matter how little you know now, 
no matter what your background or 
education, we'll teach you. Step by 
step, in simple easy -to -understand 
language, you pick up the secrets of 
radio and electronics. 

You become somebody who makes 
things, not just another of the 
millions, who don't understand. And 
you could pave the way to a great 
new career, to add to the thrill and 
pride you receive when you look at 
what You have achieved. Within 
weeks you could hold in your hand 
your own transistor radio. And atter 
the course you can go on to acquire 
highpowered technical qualifications, 
because our famous courses go 
right up to City & Guilds levels. 

Send now for FREE 
44 page book -see how 
easy it is -read what 
others say! 
Find out more now! This is the 
gateway to a thrilling new career, or 
a wonderful hobby you'll enjoy for 
years. Send the coupon now. There's 
no obligation. 

POST 

TODAY FOR 

FREE BOOK 

d 

To: ALDERMASTON COLLEGE CPW20 
DEPT. CPW 20, READING RG7 4PF -- - 

Also at our London Advisory Office, 4 Fore Street 
Avenue, Moorgate, London, EC2Y 5EJ Tel: 01.628 2721 

Yes, I'd like to know more about your course. Please send 
me tree details -plus your big, 76 -page book that tells 
about all your courses. 

Name 

Address 

POST CODE BIET 
HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 
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TAMBA ELECTRONICS DUALITY PRODUCTS 
FOR HI-FI, DISCO, 
P.A. GROUP AND CLUB USE 

A BRAND NEW RANGE OF AMPLIFIER MODULES 5 to 100 WATT/RMS 
Choose the power you need from these five pure complementary amplifiers 

Two-year guarantee 

All amplifiers feature a pure comple- 
mentary symmetry output stage for low 
distortion and high reliability-the 
highest grade components (by Mullard- 
Texas, Plessey-RCA, etc.) used 
throughout 

Suits loads 4-16 ohms (optimum 
load 8 ohms, TAM50/100/250, 4 ohms 
TAM500/1000) 
Low distortion (0.1%) 
20-20,000 Hz f 1dB 
Silicon circuitry throughout 
Inherently open circuit proof 
Four simple connections 

High sensitivity-100mV 
Low profile (11n high 3}1n x 31n) 

75% efficient 
Glass fibre printed circuit board 
Accepts most mixers/pre-amplifiers 

TAM50 5W RMS 25V supply £3.20 
TAM10010W RMS 35V supply E375 
TAM25025W RMS 45V supply £425 
TAM500 50W RMS 45V supply E0 05 

TAM1000 100W RMS 85V supply 
(all modules carriage free) 

E080 

POWER SUPPLIES 
For 1 or 2 TAM50/100 £4.25 (carr 50p) 
For 1 or 2 TAM250/500 £8.95 (carr 50p) 
For 1 or 2 TAM1000 £9.80 (carr 50p) 

You may order as follows: C.W.O. (crossed cheques, P.O.s, M.O.s, etc.) C.O.D. (50p 
extra). We accept Access and Barclaycard-send or telephone your number-do not 
send your card. Add VAT at 8% to orders for 50-100W units and a 124% for 5-25W 
units 

Hours, 9.30 a.m.-5 p.m. 
Monday-Saturday. 
Callers welcome. 
Tel: (01) 684 0098 

TAMBA ELECTRONICS 
BENSHAM MANOR ROAD PASSAGE, BENSHAM MANOR ROAD, THORNTON HEATH, SURREY 

4 -STATION INTERCOM 
ST - PRECISION PETITE LTD. 

119A HIGH STREET, TEDDINGTON, MIDDX. TEL. 01-977 0878 

Now with the onmen. ,/, 
NEW MK. II DRILL -`£18.30 --- solve your communlca 

tlon problems with this 

10,000 r.p.m., 120 Cmg. 8 Subs), in 
Transistor 

plastics° 
Intercom 

forWarn desk or wall 
mounting. Call/talk/listen from Master to Subs and 

" M O R E 
Saba to Master. Ideally suitable for Business, Sur- 
gery, Schools, Hospitals and Office. Operates 
on one 9V battery. On/off switch. Volume control 
Complete with 8 connecting wires each 88ít, and 

P. P. POWER- other acceeeorlee. et 85p. 

MAINS INTERCOM NEW MODEL 
No batteries-no wires. Just plug in the mains 

MORE 
for instant two-way, loud and clear communication. 
On off switch and volume rnntr,l. Price 82924 
per pole P. l T 55r. 

TORQUE" a TELEPHONENAMPLIFIER 

a 

12v. - 14v. DC 
6.. QTL Y 

,44 1,n DRILL ONLY £8.00'-_ c 12.95 
(P, P. 35p) 

, - # v VI' £1.04 

STAND £4.00 Latent Lranaint rue 1 le le phone :1 n,pl die r with 

(P.P. 35p)_ detached plug-in speaker. Placing the receiver on 
to the cradle activates a switch for immediate 

V h t Incl.VAT T two-way conversation without holding the handset. 
Many people can listen at a time. Increase efficiency 

a' "¢`- (Together 50p P.P.) t' ; in office, shop, workshop. Perfect for "conference" 
calls: leaven the user's hands tree to make notes, 
consult ales. No long waiting, eaves time with 
long-distance calls. On/Off switch, volume. Direct 

SAE for illustrated tape recording model at 81895 + VAT 81.12 

leaflet and order form 
P. a P. 70p, 10 -day price refund guarantee. 

WEST LONDON DIRECT SUPPLIES E -E. 4 
169 KENSINGTON HIGH STREET, LONDON, W8 
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Continuous Display LCD Watches 
UNIQUE ALTERNATING DISPLAY FEATURE 

The watch normally displays HRS. and MINS. with MONTH, DAY and SECONDS on demand. The owner 
selects the feature where the HRS. and MINS. or MONTH and DAY display alternately for 2 second intervals 
until owner resets to normal display. During the alternating cycle seconds are still available on demand. 

The MOS chip Is micro welded to a gold plated printed circuit and 
hermetically sealed to provide trouble free service. The latest long 
Ilfe field effect liquid crystal display Is mounted on the printed 
circuit by means of flexible elastomeric connectors combining low 
reslatarce and a shock absorbing cushion for the display. 

**Finest American MOS technology 
**Quartz accuracy 
**Multi -function: 

Hrs., Mins. 
Month, Day 
Seconds 
Alternating display 
Back -light 
Programmed 28, 30, 31 day months 
A.M./P.M. indication for ease of 

date setting 
***All important: U.K. factory 

manufacturing and servicing facilities. 
by old established electronic instrument 
company. 

£34.50 

1113-10 

INCL. V.A.T. & PAP. 

Watch despatched with matching Gold plated bracelet, 
in presentation box with instruction booklet and guarantee. 
Model 1113-10 is also available with a stainless steel bracelet. 

Allow 21 days for delivery. 

Watch Division, 
Lee Instrumentation Ltd, 
Bedwas, 
Newport, 
Gwent. NP1 8YZ 
TEL: (0222) 885756-7-8 
TLX: 497084 
Reg. no: 639437 VAT Reg. no. 133 8154 80 

1113-20 

To: Leetronlc, Lee Instrumentation Ltd, Newport Gwent. NP1 8YZ 

Print - FREEPOST - no stamp required 

Please forward (qty) model at each 

Name 

Address 

TOTAL: £ 

I enclose 
cheque .... 

postal order .... 

money order .... 

Barclaycard/Access no..... 

J 
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ALL PRICES r INCLUDE\ V.A.T.`' 
PERSONAL CALLERS 

ARE WELCOME! 
all items subject to manufacturers 
increase and availability 

High Quality 
Construction 
Kits. stocked 
at all bronches 
Send for 
catalogue! 

AMPLIFIERS P6P 95p Ins .£1 
AMSTRAD 2000 £4100 

8000 £2730 
5000 £75.211 
3000 £4160 
7000 £89.95 

RECORD DECKS P&P 85p Ins. 50p 
Garrard SP25 Mk. IV £20.70 
Gerrard SP25 Mk. IV/G800 £33.20 

Plinth 6 Cover 
BSR MP60 £1530 
Connoisseur BD1 Klt £1490 

BD2 Chassis/SAU2 £38.40 
SAU2 Pick-up Arm £1003 
SCU1 Cartridge £6.70 

Pioneer PL12D £4050 
Plinth -cover for Garrard or 

BSR £4.77 

SPEAKERS P&P 45p 
EMI 13" x 8", 3, 8 ohm plain £340 
8" x 5" C. Meg. 5 watt 8 

or 15 ohm £2.35 
8" x 5" Dualcone 8 ohm, 

10 watt £370 
Elac Ii" 8 ohm Dualcone E2 75 

8" 8 ohm Dualcone £3.05 
Baker Group 2512", 8 or 15 ohm £13 50 
Goodmans 8" x 5" 8 ohm £190 
Global 8 ohm 5 watt (pair) Eli 05 
Richard Allen 12" 50 watt 

8 or 15 ohm £12.95 
Richard Allan 12" Dualcone £13.05 

WHARFEDALE 
SPEAKER BARGAINS 
P&P 85p Ins. 509 

Chevin (pair) 
Denton 2 (pair) 
Linton 3 (pair) 
Linton 2 (kits) 

£2800 
£3825 
£53-55 
£2354 

TWEETERS & CROSSOVERS 
P&P 25p 

Cone Tweeter 8 or 15 ohm, 
10 watt £3.30 

Cone Tweeter 8 ohm, 3 watt £1.75 
Horn Tweeter 8 ohm, 20 watt £7.85 
Dome Tweeter 8 ohm, 30 watt £6.40 
Crossovers CN23 (3 ohm) CN28 

(8 ohm), CN126 (16 ohm) £1.57 

CARTRIDGES & STYLI! 
P&P 25p 

Acos GP91/2SC or 
3SC (star. comp) 
GP93/1 or 95/1 

ster. tryst 
GP94/1 or 96/1 

ster. carom. 
GP101 cryst. comp 
GPI 04 ster. cersm. 

BSR X5M or H5X 
cryst. comp. 

SX6M or SX6H 
tryst. star. 

Cart. 

£1.44 

£2.00 

£2.00 
. £100 
£215 

£1.05 

£2.25 

D.D. 
Stylit 
£120 

£1.20 

£1.20 

£1.20 

£1.20 

£1 20 

SC5M atar, ceram. £2.75 £1 28 
So noto ne 

9TAHC or 9TAHC G 
£1.20 
£1.20 - 
£1.75 
£1.75 
£1.75 
£350 

£4.45 
£556 
£9.30 
£7.03 

MICROPHONES P&P 25p 
CM70 Planet stick metal, switch 

crystal £212 
DM160 Dynamic omnl-dir. ball 

metal £554 
UD13050K 600 ohm, uni -dir, ball 

metal £7.30 
CONDENSER MIKE 600 ohm, 

uni -dir. £1020 
Cassette STICK MIKE with R 

Control on/ott switch (2.5 & 
35 mm) J/ Ply) £1.56 

Cassette STICK MIKE with R/ 
Control (Philips Type) £1.93 

UD 147 £1090 

(Diem) £225 
3509 star. ceram. £2.25 

Audio Tecnica AT55 £225 
Empire 999 REX £4.05 
Goldring G850 £3.50 

G800 £5.25 
G800H £0.25 
G800E £9.80 

Shure Carts 6 Styli 
MUG £5 SO 

M55E £703 
M75ED Type 2 £63.21 
M75EJ Type 2 £10.00 

BATTERY ELIMINATORS 
P&P 25p 

240v Input 6, 7.5 or 9 volt output £2.55 
12v d.c. input (specify output 

6,7'5 or 9d.c.) at 300mA £4.20 

ALL MERCHANDISE FULLY GUARANTEED 

CASSETTES P&P 25p 
Low Memor- 

Type noise Philips ex 
C60 37p SOp 81p 
C90 Up 81p Et .10 
C120 Sop 4118 £1.07 

CASSETTE CASES £0.13 
Cassette Head Cleaner EOA 
BIB Stereo Test Cassetta £2.32 
AMPEX Heed Cleaner Demag £1.00 

TAPES 

5" 
54" 
7" 

P&P 25p 
Stnd. LP DP Cases 
59p 70p £100 32p 
70p 92p 38p 
92p £1 10 £1 Al 43p 

SINCLAIR PROJECT 80 
Stereo Pre -amp 
Z60 25 watt Amp. 
P25 Power Supply for 240 
P26 Power Supply for 240 
P28 Power Supply for 260 
FM Tuner 
016 Speaker 
IC20 stereo amp. kit 
PZ20 Power kit 

P&P 25p 
£1450 

£OsS 
E013 
£85O 
E973 

£1430 
£8-N 
£840 
£Sf0 

Send 25p for complete catalogue. 

THESE PRICES APPLY 
TO MAIL ORDER ONLY 

IEWMAR 
ELECTRONICS 

Mail Order Dept 
Belmont St, Monton, 
Eccles, Manchester. 
Tel: 061-789 5268 

Manchester 
30-32 Shudehill. tel 061.832 7710 
Leeds 
4 New Market St tel 0532 42708 
Liverpool 
15 Whitechapel tel 051.236 0738 

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

ighilagrrif 

DISCCIE 

PRICES 

`t 
IIplllf 

MI l 

ilei 

Newest, neatest 
system ever 
devised for scoring small 
parcs and components: 
resistors, capacitors, diodes, transistors, 
etc. Rigid plastic units interlock together 
in vertical and horizontal combinations. 
Transparent plastic drawers have label slots. 
ID and 2D have space dividers. Build up any 
size cabinet for wall, bench or table top. 

AS SUPPLIED TO POST OFFICE, 
INDUSTRY & GOVERNMENT DEPTS. 

5 
ALL 

BRBs 

SINGLE UNITS (ID) (Sins 2}ins 
2}ins). E2.40 DOZEN. 
DOUBLE UNITS (2D) (Sins ens 
2}ins). [4.20 DOZEN. 
TREBLE (3D) £4.20 for 8. 
DOUBLE TREBLE 2 drawers, in one 
outer case (602), E5-90 for 8. 
EXTRA LARGE SIZE (601) £5.40 for 8. 

PLUS QUANTITY DISCOUNTS! 
Orders over L20, less 5%. 
Orders over L60, less 74%. 
PACKING/POSTAGE/CARRIAGE: Add 75p 
to all orders under L10. Orders CIO and over. 
please add 10% carriage. 
QUOTATIONS FOR LARGER QUANTITIES 
Pleas add 8% V.A.T. to total remittance 

FLAIRLINE SUPPLIES 
(Dept PWB) 

124 Cricklawood Broadway, London NW2 
Tel. 01-450 4444 

PW/8 

SCRUMPI 
SCRUMPI is a microprocessor 
kit system; it builds up into a 
complete micro -computer with 
64K memory, VDU, cassette, 
I/O, teletype I/O, etc. 
PART 1 should be available early 
in July and is presented as a facia 
and PCB kit to fit a standard 19" 
Vero case (or can be used as a 
stand-alone). 
PART 1 contains CPU Chip, 1K 
RAM, buffer/drivers, address and 
data switches and indicator lamps 
complete with assembly instruc- 
tions and basic programs. 
ADD-ON kits will allow for VDU 
output, TTY I/O, cassette 110, 
keyboard input, additional RAM, 
PROM and EAROM. 
SCRUMPI PART 1 KIT 

£88.110 + VAT 
Requires only a simple power 
supply and you have an operational 
microprocessor. 
N.B.-This kit does not need a £1000.00 
TTY before you can operate it I I 

EM!JDDU 
68 Ebberns Road, VAT: All prices 
Hemel Hempstead, exclude VAT (8%) 
Harts 14P3 9QRA P/P: ISp 

TEL: 0442 62757 

RECHARGEABLE 
BATTERIES 
CAN SAVE YOU A FORTUNE I 

Bush & Meissner's two purpose-built battery 
chargers for economy minded enthusiasts: 

The "KESTREL -DOWN" Charger £1069 & 
£11.77 for Alkaline rechargeable batteries, no- 
load voltage of I '5 -volts per cell. for the following 
sizes ALKALINE (All prices include VAT) 
Equivalent 
to Type Capacity PRICE 
U2 size SA -130 2Ah .. .. .. [2.37 
U7 size 
(pencell) SA- ISAA 0.3Ah .. .. ..[0.78p 
NICKEL -CADMIUM (All prices include VAT) 
The "DAIMON" Charger £9.98 
for Nickel -Cadmium batteries, no-load voltage 
of I .25 volts per cell, for the following sizes 
Type Capacity PRICE 
NCC400 4Ah .. .. .. .. .. [4.74 
NCC200 2Ah . .. .. .. .. 0.20 
NCC50 O SAh .. LI.65 
Battety containers extra 44p to 83p each 

Charger designed to give optimum results with 
a specific type of cell. Never be without 
power, day or night. 
Note, under no circumstances 

must Alkaline batteries be used 
with the Daimon charger. 
mammi IM 
S.A.E. brings full details 

&skgMe sevi 
Importers & 
Distributors 
Dept L5260 
275 West 
End Lane, 
London 
NW6 IQS 
01-794- 
9611 

al011K. F 
*sal (1I" 
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SALE 

CONTROL 
DRILL 
SPEEDS, 

DRILL_ 
CONTROLLER 

Electronically changes 
speed from approxi- 

mately 10 revs. to 
ulaZimºm. Full power at 

all speeds by finger-tip control. 
Kit Includes all parte, case, 

everything and full instruction.. 
1195 including poet and VAT. 

Made up model 61.00 extra. 

NUMICATOR TUBES 
For digital Instrument., counters, 
timers, clock., etc. Hi -vac %Nil 
Price 1185 each, 20p Poet and VAT. 

RADIO STETHOSCOPE 
Easiest way to fault find, traces - 
signal from aerial to speaker, when 
signal stops you've found the 
fault. Use it on Radio, TV, 
nnpllfier, anything. Complete kit 
,mnprieee two epeclal transistors 

and all parte in- 
cluding probe tube 
and crystal ear- 
piece, 6896, twin 
stetho-net instead of 
earpiece 88p, VAT @ 

postage incl. in price 

MAINS TRANSISTOR PACK 
Designed to operate transistor sets and amplifiera. 
Adjustable output 8v., 9v., 12 volt.. for up to 
500mA (clam B working). Takes the place of any 
of the following batteries: PP1, PP9, PP4, PPS, 
PP7, PP9 and others. Kit comprises: main 
transformer rectifier, smoothing and load resistor 
condenser. and instructions. Real 'snip at only 
61.76 Including poet and VAT. 

MOTORISED DISCO SWITCH 
With six 10 amp changeover switches, adjustable 
over 360° .witches are rated at 10 amp each so a 
total of 2000w'e can he controlled and thin would 
provide a magnificent display. The motors are 
50V, but are of such a low wattage only 2 watts 
that they ran be driven by a resistor or condenser 
voltage dropper. PRICE 6886. DITTO BUT 
12 SWITCH 68.86 POOP AND VAT PAID 

CAR TESTING OSCILLOSCOPE 
Enable. the electrical performance of the entire 
Ignition circuit to be observed whilst the engine 
le running. It take. into account working con- 
ditions including compression and temperature, 
both of which directly affect the eparking plug 
firing voltage. Intermittent and/or definite 
faults are clearly shown by change. In the image 
display. Made by E.E. these are self-contained 
with carrying handle in a crackle finish metal 
case. PRICE 61260 + £1 Carriage £2 + 81, with 
operating Instructions. 

WINDSCREEN 
WIPER 
CONTROL 
Vary speed of your 
wiper to suit conditions. 
All parts and Instructions 
to make. 1896 post 
and VAT paid. 

EXTRACTOR FAN 
Cleans the air at the rate of 
10,000 cubic feet per hoar. 
Suitable for kitchens, bath- 
rooms, factories, changing 
rooms, etc. It's so quiet it can 
hardly be heard. Compact. 
51" caring comprises motor, 
fan blades sheet steel casing, 
pull switch, mains connector 
and fixing brackets. 6476 
INCLUDING POST & VAT. 
Monthly list available free; 
Bend long stamped envelope. 

28 RPM GEARED MAINS MOTOR 
This le a eubetantial motor (1" stack induction 
type) quite powerful definitely large enough to 
drive a rotating display or a tumbler for polishing 
stone, etc. Approximate overall size 4" x sr o 
2j^ these are ex -unused equipment, carrying 
our normal ex -equipment guarantees. PRICE 1896 
POST @ VAT PAID. 

GLAMORIZE YOUR ROCKS 
The way to make rock samples, stamp. etc, really 
show themselves off is to light them by means of 
our miniature UV tube. This is only 8w's eo the 
electricity costa are negligible. Complete kit com- 
prlees 11V tube and It's 2 mounting holders, 
control choke and starter. 
Total price 1876 POST & VAT PAID. 

TELESCOPIC AERIALS 
for portable car radio or 

transmitter. Chrome plated- 
six sections, extending from 75 to 
471n. 50p + 15p. Poet @ VAT. 

KNUCKLED MODEL FOR F.M. Np + 17p 
Poet @ VAT. 

MOLLARD UNILEX 
A mains operated i + 4 stereo system. Rated one 
of the finest performers in the etereo field this 
would make a wonderful gift for almost any one in 
easy -to -assemble modular form and complete 
with a pair of Goodman speakers this should sell 
at about £30-but due to a special bulk buy and 
as an incentive for you to buy this month we offer 
the system complete at only 114.00 including 
VAT and postage. 

PIPE 

LIGHT PIPE 
A mains operated travelling light array. 24ft long It 
uses 190 miniature bulbs which fleeh in sequence to 
make bands of light move along the tube. The tube 
can be draped around a particular item or set and 
cannot fall to attract attention-complete kit 
oonaists of-24ft of translucent tubing -140 min 
lamps-8yde multicoec cable-motorised switch- 
taps for quick connection and full wiring Inetruc- 
tions. 615 for complete kit. Post and VAT paid. 

TWIN OUTPUT POWER PACKS 
These have two separate R.C. smoothed outputs eo can 
operate two battery radios or a etereo amp without 
cross modulation (they will of course operate one radio/ 
tape cassette/calculator, in fact any battery appliance, 
ono will save their coat In a few month.). Specs: Full 
wave rectification, double insulated mains transformer 
- total enclosed in a hard P.V.C. case - three core 
mains lead terminal output - when ordering please 
state output voltage 45v, 8v, 74v, 9v, 12v or 24v. 
Price £896. Poet and VAT included. 

AUDIO DEPTH ALARM 
All parts to build this featured project Including plastic box 6796 Post 
@ VAT Paid 

VIDEO WRITER 
Send 690 for first batch of componente-pay for the rest as they a ' e. 

SHORTWAVE CRYSTAL SET 
Although this uses no battery It give. really amazing 
results. Von will receive an amazing assortment of 
stations over the 19, 25, 31, 29 metre bands -Kit contains 
chases. front panel and all the parts, 61'60-crystal ear- 
phone 55p including V.AT and Postage. 

BREAK-DOWN UNIT 
Contaim hundreds of useful parts some of 
which are ae follows -88 silicon diodes equiva- 
lent 0A91, 88 resistors, mostly 5 watt 5% 
covering a wide range of value. 4 x 1 mid 
400v mid condensers, 15 x .01 mid 100v con- 
densers. 2 RF chokes 8 x B9 valve holders, 1 

x 4H choke 1 x 115v transformer, l boxed unit 
containing 4 delay lines also tag panels, trim- 
mer condensers, suppressors, etc., on a useful 
chassis shed approx. 9^ x 5" x 7". Only 75p 
(the 68 diodes would cost at least 10 timen this 
amount). The le a snip not to he missed. POP( 
and VAT 76p. 

ONLY EI.50 FOR SEVEN 
ELECTRIC MOTORS 
7 powerful bait. motors as 'used in racing care and 
power models. Output and type. vary for use In 
hundreds of projects-Tools, toys, models, etc. All 
brand new reversible and for 15-12v batte. Wiring 
diagram. inc. VAT, Poet PAID. 

SMITHS CENTRAL HEATING CONTROLLER 
Push button give» 10 variations as follows: (1) continuous 
hot water and continuous central heating (2) continuous 
hot water but central heating off at night (8) continuous 
hot water but central heating on only for 2 period. during 
the day (4) hot water and central heating both on but day 
time only (5) hot water all day but central heating only for 
2 period. during the day (6) hot water and central heating 
on for 2 periods during the day time only-then for summer 

time use with central heating off (7) hot water continuous (8) hot water day 
time only (9) hot water twice daily (10) everything off. A handsome looking 
unit with 24 hour movement and the switches and other parts necessary to 
»elect the desired programme of heating. Supplied complete with wiring diagram. 
Originally cold we believe at over 115. We offer these while stock. last at 8196 
each INCLUDING VAT and Postage. 

SWITCH TRIGGER MATS 
So thin Is undetectable under carpet but will switch on 
with slightest pressure. For burglar alarme, shop doors, etc. 
24tH x 18in 61.69. Poet & VAT 60p. 
19in x 10in 11.60. Poet @ VAT 50p. 

LIGHT OPERATED SWITCH FOR I2 -24V 
BATTERY OPERATION 
This le completely encapsulated and eo make weather proof against all the 
elements. It can, therefore, be put to many useful applications. To name a few 
(1) Automatic switch for a mast head light on a boat. (2) Automatic switch on 
for battery operated lights or alarms in remote places. (3) Auto parking light 
for a vehicle, no doubt other applications would be found by our readers and we 
would be glad to hear about them. 
Encapsulate unit measures approx. 1.8" x 9^ x 1.6" deep. This can be con- 
veniently mounted through the front panel of a conduit box or similar. 
Price 11.95 poet @ VAT paid. 

TERMS: Where arder is under £5 please add 308 emcharge to offset packing 
expense. . 

J. BULL (ELECTRICAL) LTD 
(Dept. P.W.), 103 TAMWORTH ROAD, 

CROYDON CRO IXX. 

MAINS TRANSFORMERS 
All standard 230.260 volt primaries 0 p 
lv 1 amp (special) 171 
2 4v 6 amp 1.86 
8.3v 2 amp 116 
63v 3 amp 1.75 
9v 1 amp .95 
9v 35 amp 860 
12v 15 amp 1.60 
12v 1 amp 100 
6.9v -0.8.11v 1 amp 1.60 
18v 1 amp 1'60 
24v 2 amp 2.25 
24v 8 amp 3'80 
12.0.12v SOmA 1'80 
8.0-8v 50mA 160 
8.0.8v 5 amp 1 60 
25.0.26v 2 amp 3 60 
25v 15 amp 195 
50v 2 amp & 6'9v l amp 4 60 
60v5 amp @5v lamp 760 
27v 8 amp 460 
30v 97 amp 22 00 
80v tapped 75v it 70v 4 amp 6'60 
230v-60mA @ 6.3v 1.6 amp 1.76 
275.0275v at 90mA 14804v 3 amp 225 
EHT Transformer 0000v 

29mA (intermittent) 6'80 
Charger Transformers 
By and 13v 2 amp 160 
6v and 12v 3 amp 8'86 
6v and 12v 6 amp 360 
Add 40p per 61 to cover Poet & VAT. 

SOUND TO LIGHT UNIT 
Add colour or white light to 
your amplifier. Will operate 
1, 2 or 3 lamps (maximum 
460w). Unit in box all ready 
to work. 1795 plus 95 VAT 
and postage. 

ryJ, 

INTRUDER ALARMS 
These kits are for the alarm described in a back 
Issue of "Everyday Electronics". 
PRICE 6495. POST & VAT PAID. 

SMITHS 24 -HOUR TIMER HEART 
Really the 'Autoset' without it's plastic case. 
This ie a 24 Hour twice on, twice off, clock switch 
which will repeat until reprogrammed. Switches 
rated at 16 amps. Limited supplies. 
PRICE 68.96 INCLUDING POST & VAT. 

MOLLARD AUDIO AMPLIFIERS 
All in module form, each ready built complete 
with heat sinks and connection tags, data /supplied. 

Model 1169 600mW 
power output 61.10 In- 
cluding Post & VAT. 
Model 1172 1W, power 
output 81.86 including 
Poet & VAT. 
Model EP9000 4 watt 
power output 8840 in- 
cluding Poet & VAT. 
EP 9001 twin channel or 

stereo pre -amp. 1850 including Poet & VAT. 

MULTI SPEED MOTORS 
Six speeds are available 500, 850 
and 1,100 r.p.m. and 8,000, 12,000 
and 16,600 r.p.m. Shaft is 1 in. 
diameter and approximately 1 In 
long. 230/240v. Its speed may be 
further controlled with the use of 
our Thyristor controller. Very 
powerful and useful motor size 
approx. 2 In. die x 5 in. long. 
Price £150 including Poet & VAT. 

SPIT MOTOR WITH CARTER 
GEAR BOX 
Probably one of the best spit motors made. 
Originally intended to be need In very high priced 
cookers however this can be put to plenty of other 
uses, for instance your garden bargeque or to 
drive a tumber for stone pollebing; In fact, there 
are no ende to Its ºses. Normal mains operation 
SPECIAL PRICE DURING MAY @ JUNE. 
1850 + 20p post + 2p. 

PP3/PP9 BATTERY ELIMINATOR 
Made in Japan for Bush Radio. This ie very neat 
little transformer driven full wave unit totally 
enclosed with input main. and output lead.. This 
power supply unit which was originally marketed 
by Bush at over 68 is offered as this months snip. 
PRICE 1800 INCLUDING POST @ VAT. 

NEED A SPECIAL SWITCH 
Double lead contact. Very slight ',centre closes 

both contacts 18p each. 
Plastic puehrod suitable 
for operating. 102 each, 
10 for 58p. 

SPEED CONTROLLER 9V MOTOR 
This is a motor with a governor 9v operation 
intended for record players and tape recorders. 
These are reversible and electro magnetically and 
acoustically screened. Size approx. 14" diameter 
by 1" deep with good length spindle. Japanese 
made, portable replacement In a good many 
popular cassette and record players. 
PRICE 969 + 12p post lop + 1p. 
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A. Marshall (London) Ltd Dept: PW 
40/42 Cricklewood Broadway London NW23ET Tel: 01-452 0161 /2 Telex:21492 

&& 27 

& 85 West Regent St Glasgow G2 2QD Tel: 041-332 4133 i a rs a s 
1 StraitsRueD ParadeantonIssy FishponLes 

Mdso ul 
Bristolineaux 

Paris 
BS16 2LX92 Tel: 0272-654201/2 

Catalogue price 35p 
(30p to callers) Call in and see us 9-5.30 Mon -Fri 9-5.00 Sat 

eta reaedeal Atiot 

Our range covers over 7,000 items. The largest selection in Britain 
Top 200 IC's TTL, CMOS & Linears SN74153 68D 
CA3020A [1 -80 CD4049 45p NE555V 48pSN7446 84p 5N74154 LI -20 
CA3028A 79p CD4050 45p NE556 LI -30 SN7447 80p 5N74157 76p 
CA3035 [1.37 CD4510 [I .15 NE560 L4 -485N7448 90p SN74160 88p 
CA3046 70p CD45I I LI .94 NE565 E4.48 SN7450 I6p SN74161 Up 
CA3048 E2 I I CD4516 LI .15 SL414 L235 SN7451 I6p SN74162 Up 
CA3052 LI -62 CD4518 El -87 SL6IOC [2 35 SN7453 16p SN74163 Up 
CA3089E LI-96CD4520 LI-87SL6I1C [2.35 5N7454 16pSN74164 [1-60 
CA3090Q[4 23LM30IA 48pSL612C [2.35SN7460 16p 5N74165 LI -60 
CA3130 88p LM308 L1 17 SL620C 0-30 SN7470 29p SN74167 0.30 
CD4000 18pLM309K LI.88SL62IC L3 50SN7472 21p5N74174 99p 
CD4001 I8p LM380 98p SL623C 65 .75 SN7473 3I p SN74175 70p 
CD4002 18p 381 L2.07SL640C L4.00SN7474, 31pSN74176 LI -14 
CD4006 99p LM702C 7Sp SN7400 16p SN7475 45p SN74180 LI 10 
CD4007 IBDiLM709 38p SN7401 16p SN7476 30p SN74181 [I .95 
CD4008 82p TO99 38p SN7402 I6p SN7480 42p SN74I90 El B6 
CD4009 S2p BOIL 45p SN7403 I6p SN748I El SN7419I LI .86 
CD4010 52p I4DIL 38p SN7404 19p SN7482 63p SN74192 LI . IS 
CD4011 18p LM710 47p SN7405 19p SN7483 82p SN74193 LI -15 
CD4012 18p LM723C 66p SN7406 36p SN7484 95p SN74196 LI -60 
CD4013 45p LM741C 40p SN7407 36p SN7485 61 .00 SN74197 LI -SB 
CD4014 89p TO99 40p SN7408 19p SN7486 29p SN74198 [I -80 
CD4015 89p EDIL 40p SN7409 I8p SN7490 42p SN74199 LI -BO 
CD4016 45p I4DIL 38p 5N7410 16p SN7491 73p SN76003N1[3.92 
CD4017 BBp LM747 E1.05 SN74I I 20p SN7492 4Sp SN76013NLI.95 
CD4018 88p LM748 SN7412 22p SN7493 4Sp SN76023NLI.60 
CD4019 S2p BDIL 44p SN7413 26p SN7494 73p SN76033NL1.91 
CD4020 98p I4DIL 4Ip SN7416 2Bp SN7495 68p TAA263 [I .20 
CD4021 138p LM3900 6Ip SN7417 28p SN7496 6Bp TAA300 [1 B4 
CD4022 85p LM7805P [I -60 SN7420 16p SN74100[I 10 TAA350A EI -96 
CD4023 18p LM7812P LI 60 SN7423 23p SN74107 30p TAA550 32p 
CD4024 72pLM7815PEI-60SN7425 13pSN74I18 85pTAA61ICE1.IB 
CD4025 19p LM7824P LI -60 SN7427 23p SN74I 19L1 -75 TAA62I L1.03 
CD4027 43pMC1303LEI.50SN7430 13pSN74121 32p TAA661B LI -03 
CD4028 83pMC1310P[2-505N7432 21pSN74122 42pTBA64IBLI-31 
CD4029 [I -06 MC1330P 90p SN7437 28p SN74123 6Sp TBA651 [I -69 
CD4030 S2p MCI351 P 80p SN7438 28p SN74141 7Sp TBA800 89p 
CD4031 LI - 98 MC14553 L4.07 SN7440 I6p SN74145 72p TBA8I0 98p 
CD4037 Up MCI466L L3.SOSN7441 68p;SN74150L1 20TBA820 BOP 
CD4041 70p,MC1469R [275 SN7442 65p',SN74151 68p TBA920 El 79 

London, Glasgow, Paris and now BRISTOL 
It"s our service that makes us grow 

POPULAR SEMICONDUCTORS 
2N696 12p 2N3906 19p AF239 6Sp BF117 33p 0C28 LI48 
2N697 I6p 2N4058 IBp AF279 70p BF154 20p 0C42 S0p 
2N699 59p 2N4062 ISp AF280 79p 8E159 27p TIP29A 49p 
2N706 14p 2N4921 83p AL102 LI 00 BFI80 3Sp TIP31A 62p 
2N708 17p 2N4923 -00 BC107 14p BF181 36p TIP32A 74p 
2N916 28p 2N5245 29p BC109 ISp BF184 30p TIP34A LI -51 
2N918 32p 2N5294 48p BC147B 10p BF194 12p TIP35A L290 
1N1302 18}p 2N5296 48p BC149B IIp BF196 I3p TIP36A [3-70 
2N1306 31p 2N5458 26p BC 157A 16p BF197 15p TIP4IA 79p 
2NI308 47p 2N5459 29p BC158A 16p 8F198 IBp TIP42A 90p 
2N1711 27p 2N6027 45p BC167B ISp BF244 2Ip TIP2955 98p 
2N2102 60p 3N128 73p BC168s ISp 8E258 53p T1P3055 SOp 
2N2148 94p 3N140 [I00 BC169B ISp BF259 SSp TIS43 lip 
2N2218A47p 3N141 81 BC182 11p 8F598 13p ZTX300 13p 
2N2219A51p 3N200 E249 BCI82L 12p BFR39 24p ZTX301 I3p 
2N2220 2Sp 40361 40p BCI83 1243 BFR79 24p ZTX501 I3p 
2N2221 18p 40362 4Sp BC163L 11p BFX29 lip ZTX502 1 e 
2N2222 IOD 40406 44p BC184 I3p BFX84 30p 1N914 7p 
2N2369 20p 40407 33p BC184L 13p BFX85 3Sp IN4007 10p 
2N2646 35p 40408 SOp BC212 I6p BFX88 30p IN4148 7p 
2N2905 47p 40409 S1p BC2I3L ISp BFY50 30p INS404 lip 
2N2906 33p 40410 Slp BC214L I8p BFY5I 28p IN5408 30p 
2N2907 21p 40411 L1-00 BC237B 16p 8FY52 30p AA119 tip 
2N29260 lip 40594 74p BC239C ISp BRY39 48p BA101 23p 
2N3053 1Sp 40595 Np BC257A I6p í1E0412 Iip BA145 IBp 
2N3054 60p 40636 [I.10 BC259B 17p ME4102 IIp BA155 11p 
2N3055 63p 40673 73p BC301 34p M 48 93p 811031 23p 
2N3391 18p AC126 20p BC307B 17p M1481 E1.20 BB10413 45p 
2N3393 1Sp AC127 409 BC309C 20p MJ490 LI -O3 BY126 27p 
2N3440 Up AC128 3Sp BC327 13p M1491 EI -45 BYZII SIp 
2N3442L1-40 AC152 49p BC328 12p MJ2955 L1-00 BYZI2 Slp 
2N3638 ISp AC153 3Sp BCY70 17p MJE370 65p 0A47 6p 
2N3702 12p AC187K 38p BCY72 18p MIE371 75p 0A90 6p 
2N3703 13p ACIB8K 40p BDI21 LI -00 MJE520 60p 0A91 6p 
2N3706 ISp ADI61 69p BD124 [1-20 MJE521 70p 0A200 8p 
2N3708 14p A0162 69p BD131 40p M1E2955L1.20 BYI64 37p 
2N3716L1-80 AFI06 40p BD132 Sop MJE3055 7Sp ST2diac 10p 
2M3771 L2.20 AF109 40p BD136 23p MP8113 47p 40669 LI -00 
2N3773L1-6S AFI 15 3Sp B0137 24p MPSA05 2Sp TIC47 38p 
2N3789 L.1.06 AFI16 3Sp 130138 26p MPSA06 Sip C1060 6Sp 
2N3819 37p AFIIB 3Sp 80139 71p MPSA55 21p ORP12 60p 
2N3904 19p AF139 63p BF115 29p MPSA56 SIp 

Prices correct at July, 1976, but all exclusive of VAT. P.SP. 30p 

/l/ll/Illl IIIEvII¡ 
Electronic Organ with 4 footages and sustain 

Electronic Plano with touch -sensitive and special effects 
Send Large S.A.E. for free leaflets. 

Fantastic Reduction on all stock items -Bargains not to be 
missed. Hurry While Stocks Last 
Keyboards: 4 -octave £15.50; 5 -octave £20. GU500 Top 
Octave Generator £12.95. GD500 5 Top Octave Generator 
and Dividers £35.20. Organ I.C's. AY -1-0212 £6.23; AY -1-5051 
£1.34; AY -1-6721/5 £1.45; AY -1-6721/6 £1.62; AY -1-5050 
£1.96. Rhythm Generator AY -5-1315 £5.06. Chord Generator 
AY -5-1317A £6.18. Priority Latching AY -1-1313 £6.18. 
All prices include VAT. Construction manual for portable organ 
£2.25. Catalogue 68p available by post. 

acfr()nic i'4/u3ica7 irc:tfrumenfd 

Organ Centre: 12 Brett Road, Hackney, London E8 1JP 
(01-986 8455). New Component Shop: 40/42a Dalston Lane, 
London E8 2AZ (01.249 5824)-1 minute walk from Dalston 
Junction Station. 

ENGINEERS 

YOURSELF FOR A 

BETTER JOB WITH MORE PAY! 
Do you want promotion, a better Job, This helpful guide to success should be 
higher pay? "New Opportunities" shows read by every ambitious engineer. 
you how to get them through a low-cost now 

Bmd. 
No 
for 1ùl.obli helpfulgation 

and nobody will call 
44 page FREE book 

home study course. There are no books to on you. It could be the best thing you 
buy and you can pay -as -you -learn. ever did. 

M BiCUT OUT THIS COUPON MI ME 
CHOOSE A BRAND NEW FUTURE NERE! I 

Tick or alale subject of interest. Post io the address below. 

1 

1 I Othe, eublacts 
Accredited by 

Build -As -You -Learn Electronic Translator 
PRACTICAL RADIO Engineering D Technology 
AND ELECTRONICS Computer Electronics D CITY AND (IUILDB 

Computer Installation. and 
Programming aiiWiring 

I 

Colour TV Servicing Di CITY AND GUILDS 
CAO Radio, TV A Elec. Electrical 

tronic Mechanics D Technicians 
General Radio and CITY AND GUILDS 

TV Engineering D Telecommunications I J 

Radio Servicing, Radio Amateur.' Exam 
Electrical Maintenance and etc. etc. I 1 

Mathematics Repairs 

To ALDERMASTON COLLEGE Dept. EPW-18, Reading RG7 4PF 
Also at our London Advisory Office, 4 Fore Street Avenue, Moorpats 
London, EC2Y SEJ Tel: 014242721 

NAME (Block Capitals Mom) 
ADDRESS 

(with kit) 
Electrical 

Engineering 
Electrical Installations 

and wiring 
Electrical 

Draughtcmansbip 

EPW 18 

.A.C.C. 

POST CODE 

Age 

Member of A.B. C.C. 

HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 
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SUPERSOUND 13 HI-FI MONO 
AMPLIFIER A superb solid state audio ampli- 

fier. Brand new component. 
throughout. 5 silicon tran- 

sistors plod 2 power output 
traombitor, in push-pull. 

Full wave rectification. 
Output approx. 13 
watts r.m.s. into 8 
ohms. Frequency re- 
sponse 12Hz 30KHz d 
3db. Fully Integrated 

pre -amplifier stage with 
«parate Volume. Baas boost 

and Treble cut control.. Suitable 
for 8-15 ohm speakers. Input for 

ceramic or crystal cartridge. Sensitivity 
approx. 40mV for full output. Supplied ready built and 
tested, with knobs, escutcheon panel, input and output 
plugo. Overall else 3" high x 8" wide x 75" deep. AC 
200/250V. PRICE 818.75. P. & P. 81.00. 

DE LUXE ST ' EO AMPLIFIER 
A.O. mains 
200-240 v. Using 
heavy duty 
fully isola- 
ted mains 
transform - 

er with full 
wave recti- 
f lost ion 
giving ade - 
q u t e 

,thing with negligible hum. 
Valve liar up.- z ,. lieL88 Triode Pentodes. 1 x EZ80 
as rectifier. Two dual potentiometer' are provided for 
bar and treble control, giving bus and treble boost and 
out. A dual tolume control le used. Balance of the left and 
right hand channel can be adjusted by mean. of a sepa- 
rate 'Balance' control fitted at the rear of the chassis. 
Input sen.ltivlty Is approximately 300mbv for full peak 
output of 4 watts per channel (8 watt, mono), into 8 ohm 
speaker.. Full negative feedback In carefully calculated 
circuit. allows high volume levels to be used with negligible 
distortion. Supplied complete with knobs, chess» size 
11"w x 4"d. Overall height including valves 6". Ready 
built A tested to a high standard. 115-40, P. & P. 2130. 

HAVERSONIC ST REO 44 
---- - A solid etate 

stereo amp- 

t 

wa" `err -44:2 -lifter chais», 
1'. 

put of 3-4 
I with an out - 

watt', per 
channel into 
8 ohm speak- 

vr.. (.mg the latent high technology integrated circuit 
amplifiers with built in short term thermal overload 
protection. All components including rectifier smoothing 
capacitor, fuse, tone control, volume control. 2 pin din 
socket. & 5 pin din tape rec./play socket are mounted on 
the printed circuit panel size approx. 95" x 21" x 1" max. 
depth. Supplied brand new A tented, with knobs, brushed 
anodised aluminium 2 way escutcheon (to allow the 
amplifier to be mounted horizontally or vertically) at 
only 87.60 plus 50p P A P. Mains traoformer with an 
output of 17v a/c at 500m/a can be supplied, at 5160+ 
40p P & P If required. Full connection details supplied. 
VYIAIR & RETINE SPEAKERS A CABINET FABRICS 
app. 54 In. wide. Our pries 61.60 Pd. length. P. a P. OOP 
per yd. (min. 1 yd.). S.A.E. for samples. 
B RAND SEW MULTI -RATIO HAIRS TRAIIPOR- 
MBBS. Giving 13 alternatives. Primary: 0-210-240v 
secondary combinations 0-5-10-15-20-25-30-35-40-40v. 
half wave at 1 amp. or 10-0-10, 20-0-20, 30-0-30v. at 
2 amps full wave. Sie. Sin. long x 331n. wide x 31n. deep. 
Price 1860 P. & P. 90p. 
MAINS TRANSFORMER. For power supplies. 
Fri. 200/240v. See. 9-0-2 at 500 mA. 61.60. P. A P. 60p. 
Prie. 200/240v. Sea 12-0-12 at 1 amp. 6166. P. A P. 60p. 
Prie. 200/240v. Sec. 10-0-10 at 2 amp. 6866. P. A P. 90p. 
Pri. 250/240V Sec. 33V at 1.6amp, BV at 6 amp, 8V at 
50mA. 12-00 + 65p P. A P. 

GENERAL PURPOSE HIGH STABILITY 
TB,ANSlTOR PRE -AMPLIFIER 

For P.U. Tape, Mike, Guitar, etc. and suitable for 
owe with valve or tranelstor equipment. 6-18v. 
battery or from R.T. line 200/300v. Frequency 
response 16R1-25KHs. Gain 28dB. Solid encap- 
sulation size li" z ir o r. Brand new complete 
with instructions. Price 1100. P. & P. 15p. 

S TEREO -DECODER 
SIZE 2" a 3" z 5" ready built. Pre - 

aligned and tested. Bens. 20-660 mV 
for a -16V neg. earth operation. Can 
be fitted to almost any FM VHF radio 
or tuner. stereo beacon light can be 
fitted If required. Full details and 
instructions (incluelve of hint. and 
tips) supplied. 3566 plus 20p. P. A P. 
Stereo beacon light if required 40p 
extra. 
QUALITY RECORD PLAYER AMPLIFIER MR. H 
A top quality record player amplifier employing heavy 
duty double wound main. transformer, E0083. ELN, 
and rectifier. Separate Bass. Treble and Volume controls. 
Complete with output transformer matched for 3 ohm 
speaker. Bise 71n. wide x gin, deep x Sin. high. Reedy 
built and tested. PRICE 116-20, P. a P. 90p. 
ALSO AVAILABLE mounted on board with output 
transformer and speaker. PRICE 67.80, P. & P. 11. 

HARVERSONIC MAINS OPERATED SOLID 

STATIE STEREO FM TUNER 

Enjoy fabulous stereo radio at this 
low Introductory price I 

Designed and styled to match our 10 + 10 amplifier but 
will suit any other standard stereo amplifier. The design 
Incorporates the very latest circuitry techniques with high - 
grain, low noise IF stages. Automatic frequency control to 
"look -on" station and prevent drift. IC steno decoder 
for maximum stereo separation. L.E.D. for stereo beacon 
indicator. Nominal output of tuner 1OOmV. Approximate 
size 123" wide x 8" deep by 21" high. Supplied ready 
built, fully tested and fully guaranteed. A/C Mainz 
200/246V (not available in kit form). 
SPECIAL OFFER E22.50+ £1.40 p. & p. 

LATEST A001 GP/1/1/0 mono compatible cartridge with 
t/o stylus for LP/EP/78. Universal mounting bracket. 
11.60 P. A P. 18p. 

CERAMIC STEREO CARTRIDGE. Universal Mounting 
brackets and turnover stylus. 70mV per channel output. 
ONLY 31.60 + 18p P. end P. 

SONOTONI OTAR0 COMPATIBLE STEREO CARTRIDGE 
T/O stvlue Diamond Stereo LP and sapphire 78. 

OILY 11.81 P. A P. 10p. Alee available fitted with twin 
Diamond T/O stylus for stereo LP. //-N, P. A P. 18p. 

LATEST CRYSTAL I/O STEREO I COMPATIBLE 
CARTRIDGE for EP/LP/Stereo178. 61.20 P., A P. 18p. 

LATEST T/0 MONO COMPATIBLE CARTRIDGE for 
playing EP/LP/78 mono or stereo records on mono 
equipment. Only 1168. P. A P. 18p. 

ALL-PURPOSE POWER SUPPLY UNIT 200/240v. A.C. 
input. Four switched fully smoothed D.C. outputs giving 
6v. and 75v. and 9v. and 12v. nt 1 amp on load. 
Fitted insulated output terminale and pilot lamp indicator. 
Hammer finish metal can over all elze 0" x 35' x 2f'. 
Ready built and PRICE £5.75 P. & P. 85p. tested. 

SPECIAL OFFERS 
Mallard LP1159 R.F.-I.F. Double Tuned Amplifier 
Module for nominal 470 KHz. Size approx. 2.1" x 15" x 
f" 7.8 Voit + earth. Brand new pre -aligned. Full speci- 
fication and connection detallo supplied. 12 P. A P. 12p 

Pye VHF/FM Tuner Head 
covering 88.108 Miff.. 10.7 
M/Hz LF. output. 7.8 Volt -1 

earth. Supplied pre -aligned, 
with full circuit diagram. 
Connection detail supplied. 
Beautifully made with 
precision -geared FM gang 
and . 323P4 + 323P1 A.M. 
Tuning gang only 13.16 
P. & P. 35p. 

PRECISION MADE 
Push Button Switch bank. 8 Buttons giving 18 14/1' C/O 
interlocked switches plus 1 Cancel Button Plus 3 d/p c/o. 
Overall sloe 5" x 25" x 1^. Supplied complete with 
chrome flubbed switch buttons. B for 6160 + 20p P. A P. 

aiaaepj/'bnWq,li 

fti 

C. 
ús .d 

HI-FI LOUDSPEAKER SYSTEM MK I I 

Beautifully made, simulated teak finish enclosure 
with atttactive slatted front. Size 161" high x 101" 
wide x 9^ deep (approz.). Fitted with E.M.T. 
Ceramic Magnet 18" x 8" bass unit, H.F. tweeter 
unit and crossover. AVAILABLE IN NOMINAL 
4 Ohm, 8 Ohm or 16 Ohm impedance (date which). 

OUR PRICE 6124)0 each Caer./1.90. 
Cabinet Available Separately 67.25, Cam 61.40. 
Also available In 8 ohm. with EMI 15" x 8" bass 
speaker with parasitic tweeter 61e-26. Can. £1.90. 

LOUDSPEAKER BARGAINS 
in. 3 ohm 1146. P. A P. 35p. 7 x Mn. 8 ohm /101, P. A P. 

48p. 1D x fila. 3 or 16 ohm 81.60. P. A P. 75p. E.M.I. 
8 x Sin. 3 ohm with high flux magnet A-08. P. P. 501, 
B.M.I. tweeter. Approx. 35^. Available 8 or 8 or 15 ohms, 
660e + 25p, P. a P. 

"POLY PLANAR" WAFER -TYPE, WIDE RANGE 
ELECTRO -DYNAMIC SPEAKER 
SW 115" x 14$" x 1{s" deep. Weight 190x. Power 
handling 30W r.m.e. (40W peak). Impedance 8 ohm only. 
Response 4OHs-20kHa. Can be mounted on ceilings, 
wall, doors, under tables, etc., and used with or without 
baffle. Send S.A.E. for full details. 
Only 0766 each + P. A p. (one 75p. two 90p). 

Now oleo available 8". - 8 ohm 10 watt., r.m.e. 20 

watt peak 40 Hz -30,000 Ha. Overall depth 1". Ideal for 
Hi-Fi or for ose in care 8490 + P. & P. (one S5p, two 65p). 

HARVERSONIC SUPERSOUND 
10 + IO STEREO AMPLIFIER KIT 

A really first-class Hi -Fl Stereo Amplifier Kit. Uses 14 
transistors Including Silicon Transistors In the first five 
stages on each channel resulting In even lower melee, 
level with Improved sensitivity. Integrated pre -amp with 
Bass, Treble and two Volume Control. Suitable for use 
with Ceramic or Crystal cartridges. Very simple to 
modify to suit magnetic cartridge -instruction. Included. 
Output stage for any speakers from 8 to 15 ohms. Compact 
design, all Darts eupplied Including drilled metalwork 
high quality ready drilled printed circuit board with 
component Identification clearly marked, smart brushed 
anodised aluminium front panel with matching knobs, 
wire, solder, nut., bolts -no extras to buy. Simple step. 
by step instructions enable any constructor to build an 
amplifier to be proud of. Brief specification; Power 
output: 14 watts r.m.s. per channel Into 8 ohms. Fre- 
quency response ±3dB 12.30,000 Hz Sensitivity: 
better than 80mV into 1Míì. Full power bandwidth: 
±8dB 12-16,000 Hz. Bus boost approx. to ±12dB. 
Treble cut approx. to -16dB. Negative feedback 18dB 
over main amp. Power requirement. 35v. at 1.0 amp. 
Overall Size 12"w. x 8"d. x 2f"h. 
Fully detailed 7 page construction manual and parts 
list free with kit or send 25p plus large B.A.E. 

AMPLIFIER KIT 61860 P. & P. 65p 
(Magnetic input components 38p extra) 
POWER PACK KIT .. .. 1486 P. A P. 86p 

CABINET .. .. .. 14.86 P. A P. ß6p 

SPECIAL OFFER -only £2210 if all 3 items 
ordered at one time plus El p. p. 

Full after sales service 
Also available ready built and tested 189-26. P. A P. Al. 

Note: The above amplifier is euilsbie for feeding two mono 
sources into Inputs (e.p. mike, radio, twin record device, ate. 
end will then provide mirror and fading facilities for med- 
ium powered 111.71 Dtseotksqus use, file. 

8 -VALVE AUDIO 
AMPLIFIER EAU MX II 

t r Resigned for HI-FI reprodne- 

I 

' lion roc ea. A.O. operation.Mains Ready built on 
plated heavy gauge metal 

ms`s haul, else 75"w. x 4 d. x 
ors. Incorporate. SCOWS. it t:Id4, EZ80 valve.. Heavy 
duty, double wound mains 
i ransformer and output trans- 
former matched for 8 ohm 

p. a,v. a. 1..1.,: , ,,..e eoutrol and now with Improved 
wide range tone controls giving bean and treble lift and 
cut. Negative feedback line. Output 45 watt.. Front 
panel can be detached and leads extended for remote 
mounting of control. Complete with knobs, valve., rite., 
wired and tested for only 17.80. P. & P. 11-00. 

HIM "FOUR" AMPLIFIER HIT. Similar in appearance 
11144to A84 above but employs entirely different and 

advanced circuitry. Complete set of parts, sto 17.00 
P. & P. 11-00. 

' I 

sv 

10/14 WATT RI -F1 
AMPLIFIER KIT 
A stylishly finished 
monaural amplifies 
with an output of 
14 watt. from v 

EL84s in push-pull 
Super reproductlor 
of both mulo ave+ 
speech, with negli 
glide bum. Separai r 
Inpute for mike aure 
gram allow records 
and announcements 
to follow each other. 
Fully shrouded section a.,u,,.I w put uau.ionuer to 
match 8-15 tie speaker and 2 Independent volume controls, 
and separate bue and treble control are provided 
giving good lift and cut. Valve line-up 2 EL84s, E0083, 
EF86 and RE80 rectifier. Simple instruction booklet 
26p + SAE (Free with parte)' All parts sold separately. 
ONLY /1166 P. e P. £1'35. Alo available ready built 
and tested 11580 P. & P. £1.35. 

C1441RIIL Auto/1M nnall changer 
Limited 

ber 
of the 

de-Iuze. B ght 
tubular arm, cue -ins lever bias compensator Ill 80 + 
gí-40 p. & p. Aleo eimtlar but without cue -log lever bless 

compensate. Only III 00 + £1.40 P. A P. 

Prices include VAT at Current Rate 

Open 9.30-5.30 Monday to 
Friday. 9.30-5 Saturday 
Closed Wednesday. 
All prices and specification. correct 
at time of press and subject to 
alteration without notice. 

HARVERSON SURPLUS CO. LTD. 
(Dept. P.W.) 170 HIGH ST., MERTON, LONDON, S.W.19 Tel.: 01-540 3985 

SEND STAMPE A DDRESm EWe,bOPE 
9laiioA 

LL ENQUIRIES 

(P/ease write clearly) 

PLEASE NOTE: P. & P. CHARGES 
QUOTED APPLY TO D.H. ONLY. 
P. & P. ON OVERSEAS ORDERS 
CHARGED EXTRA. 
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SOLID STATE COLOUR 

TELEVISIO\ 

CIRCUITS ... G R Wilding 
CONTENTS: Devices and Principles. Power Supplies. 
Timebase Circuits. Sync Separators. Convergence and 
Degaussing. Tuners and I.F. Amplifiers. Luminance 
Circuits. Chrominance Circuits. Burst Gates and 
Reference Oscillators. Demodulator and PAL Switch 
Circuitry. Signal Amplifying and Output Stages. 
Beam Limiters. Index. 

1976 205 pages 0 408 00228 X £5.75 

110 COSIMOS 
DIGITAL IC 
PROJECTS for the 
Home Constructor 
R.M. MARSTON 

CONTENTS: Introduction to COS/MOS. 15 Inverter, 
Gate, and Logic Circuits. 25 Multivibrator and Trigger 
Circuits. 10 D.C. Lamp Control Circuits. 15 Relay - 
Driving Circuits. 30 Sound Generator and Alarm 
Circuits. 15 Counting and Dividing Circuits. Appendix. 
1976 115 pages 0 408 00216 6 £2.75 

Questions & Answers on 
RADIO A\D 
TELEVISION 4th Edition 
H.W. HELLYER & I.R. SINCLAIR 

CONTENTS: Electricity. Sound and Radio Waves. 
Transistors. Basic Circuits. How a Radio Receiver 
Works. Principles of Television. The Television 
Receiver. Appendix: Common Abbreviations. 
1976 128 pages 0 408 00249 2 £ 1.25 

J 
Order now from: 

1 BOROUGH GREEN, SEVENOAKS, KENT 
Telephone: Borough Green 884567 

NewnesButterworths 

44in x 3}in METER. 30µA, 

50µA or 100µA, 63.90. P. & P. 16p. 

TAPE 

RECORDER 
LEVEL 

METER 

500µA, 80p 

P. & P. 10p. 

"111188%, 

CARDIOID 
DYNAMIC 

MICROPHONE 

Model UD -130. Fre- 

quency response 50- 

15,000c/s. Impedance 

Dual 50K and 600 ohms, 

E7.55. P. & P. 26p. 

42 x 42mm METERS ImA, 
10mA, IOOmA, 500mA, 62.76, 
11 p P. & P. 

60 x 45mm METERS 50µA, 
100µA, 500µA and I mA VU 
METER 63.05, I3p P. & P. 

EDGEWISE METERS, 90mm x 
34mm, ImA E3 40, 13p P. & P. 

MULTI- 
METER 

Model ITI-2 

20,000 ohm/ 

volt, Eß10. 

PAP. 24p. 

3 WATT STEREO AMPLIFIER 

14W PER CHANNEL 

£4.30. P. & P. 13p. 

All above prices include V.A.T. LARGE S.A.E. for List No. 12. 
Special prices for quantity quoted on request. 

M. DZIUBAS 
158 Bradshawgate Bolton Lancs. BL2 IBA 

555 Timer 38p 
Slide Switches DPDT lop 
Log Pots -5, 10, 25, 250. 500K, 1M 17p 
Lin Pots -500K 17p 
Switched Log and Lin 31p 
Stethoscope Earphone 8 ohm 3.5mm 

plug E1' 12 
Resistors - 
3 W 5% EIS 1 ohm to 2.2 Meg 1p 

W 10% EIS 2-7Megto 10 Meg 1p 
Volez mains plug 38p 
LM 3909 Flasher Up 
Alligator clips Op IN. 
Multicore Solder 9p/metre 
Miniature Transformers:- LT44 25p 
LT700 Sip 
Speakers -70 mm 80 ohm OOP 
70mm, 58mm, 50mm. all 8 ohm 55p 

C.W.O. Tax included. PIP 205. 

Printed circuit kit £2 65 
1N4148 3p 
5 pin din plug 18p 
5 pin din socket lop 
3 pin din plug 13p 
3 pin din socket lop 
2 pin din L/S plug 9p 
Solder tags 10/5p 
Push on -release oft switches 14p 
BC107/819 0p 
Denco D.P. Coils, Ranges 1 to 5 

Green 7tp 
8 to 7 Blue, Yellow, Red 64p 
Blue, Yellow. Red, White 74p 

Coax 75 ohms tep/metre 
Coax 50 ohms 15p/metre 
Mains cable 10p/metre 

Send 15p for lists and catalogue. 

CLEVELAND SUPPLIES (PW) 
P.O. BOX 20, REDCAR, CLEVELAND. 

PRACTICAL WIRELESS T.V. SOUND TUNER 
(Nov. 75 article by A. C. Ainslie) 
IF Sub -Assembly (G8) £6 80. P & P 55p. 
Mullard ELC1043 Varicap UHF Tuner £4.20. P & P 30p. 
3 -way Station Control Unit £1.20. P & P 25p. 
6 -way Station Control Unit (Special Offer) £1.00. 
Resistors, Caps, Semiconds etc. £5.22. P & P 55p. 
Printed Circuit Board £1.00. P & P 25p. 
Mains Transformer £2.50. P & P 50p. 

Add 12+% VAT to price of goods. P & P all items 65p. 
Copy of original article servile, on request 

Callers welcome at shop premises. 

MANOR SUPPLIES 
172 WEST END LANE, LONDON NW6 

(Near W. Hampstead Tube Stn.) Tel. 01-794 8751 
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sound 
match 
maker 
Every month 
Practical Hi-Fi & Audio 
carries an updated 
matching hi-fi guide. 
With this detailed 
knowledge, you can 
now choose your 
components and 
assemble a quality 
system with confidence. 

There is also regular 
coverage of hi-fi 
developments and 
commonsense advice 
on hi-fi problems. 

A sound match of 
practical hi-fi and audio 
PRACTICAL 

HIFI& 
AUDIO 
Every month 30p 

SEMICONDUCTORS 
from 

LYNX ELECTRONICS (LONDON) LTD. 

THYRISTORS 
PIV8A to 3A 4A 6A 8A 10A 15A 

(T092) (T05) (C106) (10220) (10220) (10220) (70220) (70220) 
50 0ß0' 0ß5 0-35 0.32 0.41 0.42 0.47 0.98 

100 0ß5' 0.25 0.40 0.37 0.47 0.48 0.54 1.02 
200 0-27' 0.35 0.45 0.40 0-58 0.60 0.68 1.14 
400 0.30' 0.40 0.50 0 45 0.87 0.88 0.98 1.40 

TRANSISTORS, 
DIODES 

4 

RECTIFIERS 
600 - 0.65 0.70 - 1.09 1.19 1.26 1 .80 AC126 0-15 ; BD181 0.88 OA90 0.08 

AC127 0.18 80182 0.92 0A91 0.08 
AC128 0.13 80183 0.97 OC41 0.15 
ACI28K 0.25 BD232 0.60. 0C42 n-15 

TRIALS (PLASTIC TO -220 PKGE ISOLATED TAB ACI41 018 130233 0.48. 0044 0.12 
AC141K 0.28 BD237 0.55. OC45 0.10 

4A 6.5A 8-5A 10A 15A AC142 0.18 BD238 0.80. OC70 0.10 
(a) (b) (a) (b) (a) (b) (a) (b) (a) (b) AC142K 0.28 BD184 1-20 OC71 0.10 

107M 060 060 070 0-70 0-78 078 0.83 0-83 1-01 101 
0.64 0.64 0.75 0.75 0.87 0.87 0.87 0.87 1.17 1.17 

AC178 0.18 
AC176K 
AC787 

Oß5 
018 

80Y20 0.80 
BDY 
BDY6O38 060 

0072 Oß2 

SC0.60 

OC4O84 0-14 
A 0.73 

400V 0.77 0.78 0.80 0.83 0.97 1.01 1.13 1.19 1.70 1.74 AC187K 0ß5 BDY61 0.65 SC4OB 0.81 
6001 0.96 0.99 0.87 1.01 1.21 1.28 1-42 1.50 2.11 2.17 AC188 0.18 B0Y82 0.55 SCIOD 0.98 

N.B. Triaca without internal trigger diac are priced under column 
AC188K 0ß5 
AD140 0.50 

BF178 0-28 
8F179 0.30 

SC4OF 0.65 
SC41A 0.65 

(a). Triaca with internal trigger diac are priced under column (b). AD142 0.50 BF194 0.10 SC418 0.70 
When ordering please Indicate clearly the type required. AD143 0.46 BF195 0.10 SC11D 0.85 

AD149 0.45 86198 0.12 SC41F 0.60 
AD161 0.35 B6197 0.12 ST2 0.20 
AD162 0.35 BF224J 0.18 TIP29A 0.44 

OPTOELECTRONICS Red Led AL102 0.95 8F24-4 0.17 TIP30A 0.52 
AL103 0.93 BF257 0.30 TIP31A 0.54 

Displays Discrete AF114 0.20 BF258 0.35 TIP32A 0.64 
704 0.80 0125 Red (TIL209) 0.12 MV54 AF715 Oß0 BF337 0..32 TIP34 105 
707 080 0-2 Red 0 13 8p 

AF116 Oß0 
AFI17 0.20 

BFW60 0.17' 
86X29 0.28 

TIP41A 0.68 
TIP42A 0-72 

727 1-0 0-2 Green 0.14 AFI18 0.50 BFX30 0.30 N2069 0.14 
728 1-0 0.2 Yeoolow 0.14 AF139 0.33 BFX84 Oß3 N2070 0.16 
747 1.50 0.2 Clear 0.14 AF239 0.37 BFX85 0.25 N4001 0.04 
750 150 BC107 0.09 BFX88 0ß0 N4002 0.05 O O 

BC107B 0.09 
BC108 0.09 

BFY50 0.20 
BFY5I 0.18 

N4003 0.08' 
N4804 0.07' 

NATIONALHIPS 
BC109 0.09 BFY52 0.19 N4005 0.08 

series 
TTL 

CLOCK 
CHIPS 

Bc109c 0.12 
BC117 0.19. 86152 0.65 

BFY64 0-35 N4006 0.10' 
N40075 0.10' 

Less 5% MM4 L3-75 BC125 0.18 
0.20 

8R100 0.20 
BFY39 0.40 

2N696 0.14 
2N697 0.12 

for 10+ 
(Basic clock chip giving 8 digitBCt26 
displays) Socket 0-45 BC741 0ß6 BSXI9 0.16 2N706 0-10 

Less 10% MM5316 £5.25 BC142 0.23 BSX20 0.18 2N929 0.14 

for 25+ (Sophisticated device Including BC143 Oß3 BSX2I Oß0 2N930 011 
alarm) REGULATORS BC144 0.30 BSY95A 0.12 2N1131 0.15 

7400 0.14 723 0.45 BC147 0.09 BT106 1.00 2N1132 0.16 
7401 0-14 

1 amp Plastic BC148 0.09' BT107 1-60 2N1304 0-20 7402 0.15 
7403 0-15 
7 04 0.16 
7408 0'16 

LINEAR ICS 
LINEAR ICS 
301A O Pin DII 0'352. 

7ßO5 1.50 
7812 1-50 
7815 1.50 

BC149 0.09' 
BC152 0 25 
BC153 0.16 

BTIO8 1.07 
BT709 100 
BT116 1.00 

2N1305 Oß0 
2N1711 0.18 
2N2102 0-44 

7409 0.16 
308 14 Pin Oil 0.90' 7818 1.50 BC157 0.09' BU705 1.80. 2N2369 0.14 

7410 0-16 
391 14 Pin Dii 1.60 LM340.5 1.35 BC158 0.09 BU105/021-90. 2N2369A 0.14 7413 Oß7 

7417 Oß7 555 8 Pin DII 0.45 LM340-12 1'35 BC159 0-09' BÚ726 160. 2N2184 016 
7420 0.16 565 14 PIn DII 2.00 LM340-15 13 5 BC160 0.32 BU204 1.60. 2N2646 0.30 
7427 Oß7 
7430 0.17 

566 8 Pin DII 150 
7 8 Pin Oil 2.00 

8/14 Pin Dii 0.35 
LM340-18 1.35 BC761 0.38 

8C1688 0.09' 
BU208 2.60. 
BY208 0.15 

2N2905 0.18 
2N2905A Oß2 

7432 Oß7 
7437 Oß5 

75608 

741 8/14 Pin DII 0.28 BC182 0.11 BY207 Oß0. 2N2926R 0.10' 
7441 0.65 748 8 Pin Dit 0.35 BCI82L 0.11' BYX36- 2N29260 0.09' 
7442 9.85 14 Pin DII 0.75 SPECIAL 130183 0 10 300 0-12' 2N2926V 009 
7445 9-85CA3045 
7447 0.711 

0.50 
CA30 2.08 OFFER BC183L 0.10 600 0.15. 2N29266 0-10 

7418 075 CA3089E 208 BC184 011 900 018. 2N3053 015 
7447A 0.95 CA30600 3.15 BC184L 0.11 1200 0-21' 2N3054 0.40 

LM309K 7470 0.30 CA3130 0.79 8C2078 0.12 BYX38- 2N3055 0.50 
7472 0-25 MC13MC13O3L04P 

0.18' BC212 0.11' 300 0.50 2N3440 0.56 
7473 0.30 

MC1307P 1.18' 1A TO3 5V BC212L 0.11' 600 0.55 2N3442 1-20 
7474 

0.47 MC1310P 198 95p 8C213 0.12' 900 0-60 2N3525 0.50 
7476 0.32 MC1351P 0.75 80213E 0.12 1200 0.65 2N3570 0-80 
7482 0.75 MC7352P 0.75' BC214 0.14' 82X61 Serles 2N3702 0.10 
7486 1.30 MC1458P 0.80 80271E 0.11' Zeners 0ß0 2N3703 0.10 
7466 0.32 
7488 292 

MC1496L 0.82' 
SN75324 255 

IC SOCIETS 
8C237 0.16 BZX83 or 2N3704 0.10 

7490 0.49 SN75451 0.62' 14PPIn 0 13 
BC238 0.16' BZX88 2N3705 0.10 

7491 0.65 SN75452 0.62 
16 Pin 

BC300 0.34 Series 2N3706 0.10' 
7492 0-57 TAA263 0.95BC301 0.14 0-32 Zeners 0.11 2N3707 0.10 
7193 0.45 TAA300 1-20' 24 Pin O-45 BC323 0.80 C106A 0.40 2N3714 1.05 
7495 0'67 
741001 5 

74107 0.335 

TA A301 A 1.10' 1.95 TAA350A 
TAA550 0.45 

10 Pin n. 050 BC327 0.18 
8C328 0.16 

C106B 0.45 
C1060 0.50 

2N3715 1-15 
2N3716 1-25 

741211 0.41 TAA6111312 1.25* BC337 017' C106F 0.35 2N3771 1.60 
74122 0'17 TAA 703 13C338 0'17 CRS1/05025 2N3772 180 
74141 0.78 TAD107 1'º5 HARDWARE BCY30 0.55 CRS1/100ß5 2N3773 2.10 
74145 0.82 
74154 1 00 

TBA480TBA5300 

1.85' INC BCY31 0.55 CR51/200.35 2N3819 0ßg 
74174 1.00 
74180 1-06 

TBA5300 1.90' 
TBA510 2 10 1 Mica -2 washers 

BCY32 0.80 
BCY33 055 

CRS7/400.40 
CRS1/600'65 

2N3904 0.18 
2N3906 011 

74181 320 
74192 1.35 
74196 164 

TBA5400 3.20 Or 
TBA560 2,80 
TBA5600 3.05 

Solder TA6 
2 Nuts/Bolts 

Washers 

BCY34 0.55 
BCY38 0.5; 
BCY39 1.15 

CRS3-05034 
CR53-10045 
CRS3-200-50 

2N4124 0.14 
2N4290 0.12 
2N4346 1.20 74196 1. 8/ 

TBA570 0-98 100 for 45p BCY70 0.12 CR53-40060 2N4870 0.35' 
TCA270S0 1.95 BCY71 0.18 CRS3-600-85 2N4871 0.35 

BCY72 0.12 MJ480 0.80 2N4919 0.70 
P. & P. 20p per order -Overseas 80p -Matching 20p per pr. 130615 0.55 MJ481 1.05 2N4920 0.50 
VAT 8% except for items' which are 120% -No VAT on overseas 80131 0-38 MJ190 090 2N4922 058' 

BD132 0.40 MJ491 1.15 2N4923 0.646 

LYNX ELECTRONICS (LONDON) LTD. 100136 : 9 MJE31 0-60 2N5061 0.25' 
Higham Mead Chesham Bucks. Telephone (02405) 80737 0-40 MJE520 0.45 2N5062 0.27 

75151 Telex 837571 
80)38 0.48 
80139 0.58 

MJE521 0.55 
OAS 0.50' 

2N5064 0.30' 
2N5496 0.85 
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LI CJL LTD. P.O. BOX 34,CANTERBURY,CT1 1YT 

ALL PRICES INCLUDE P&P AND V.A.T. 

ANTE% SOLDERING IRONS 
(with slide on & off bits) 
15W 'C' miniature irons £2.70 

3/327 1/873/16"bits-each £0.45 
'C' Elements £1.30 
18W 'G' miniature irons £3.15 
3/3271/8;3/16"bits-each £0.45 
'G' Elements £1.65 
15W' CCN'Low leakage irons £3.15 
3/3271/8;'3/16" bits -each £0.45 
'CCN' Elements £1.65 

25W' X25' Low leakage Irons £2.70 

3/321/873/16"blts-eech £0.47 
'X25' Elements £1.45 
'SKI: 'SK2:Soldering Kits £4.50 
ST3 Stands -for all models £1.40 
SOLDER in Bib dispenser £0.45 

WIRE STRIPPER & CUTTER E0.85 
HAND DRILLS Leytool precision, 
compact , 5/16" chuck £3.99 
AERIALS Extend 15-120cm £1.50 
CASSETTE ' Heed Demaget! sera' 
Shaped pole -saves time £3.65 
EARPHONES Stethoscope £1.25 
Crystal earphone, lead&plug £0.65 
Headphone, 2, 000 n £3.20 
INTERCOMS 2 -station £6.35 
MICROPHONES Dynamic £2.15 
PRINTED CIRCUIT KITS -All 
Items for producing p.c'e £3.99 
SIGNAL INJECTOR -Audio through 
video signals, self contained £4.25 
STEREO HEADPHONES Ih £4.85 
SPEAKERS -75mm dla.an £1.00 

MAGENTA PW7, 61 Newton Leys, 
Burton on Trent, Staffs. 

electronics ltd. DEIS ODW 

for professional components and service 
Magenta's speedy service is now available to you. We offer 
you professional components and constructors' hardware 
with prompt despatch by first class post. 
Full date is In our catalogue which contains component diagrams and 
dimensions, applications, equivalents etc. FREE SAMPLES ARE IN- 
CLUDED. There is no minimum order Charge but please add 20p to orders 
under f2. ALL PRICES ARE INCLUSIVE. CWO. 
OUR WIDE PRODUCT RANGE INCLUDES: -Miniature }wan carbon film 
resistors, 5%, E12, range 4R7 to 2M2, 1.5p. BC183K, BC184K 11p ea; BC213K, 
BC214K 12p ea. 'N4005613.1614148 Sp. Aluminium sheet, 16swg, 18swg O.5p/ 
sq/In. Copper 18swg 3p. Clear perspex }" 1p. Copper clad laminate 1 

SS paper 1p sq/in; SS & DS glass epoxy 1.5p. Enamelled copper wire -self 
fluxing, 18swg 3.5p metre; 20 2.5p; 22 2p; 24 & 28 Ip; 32 £ 36 0 -Sp. Tinned 
copper wire, 16swg 10p/m; 18 Sp; 20 3.Sp; 22 2.Sp; 24 1.5p. Capacitors, 
values in uF, C280 polyester, radial leads, 250V: 0-01, 0.015, 0.022, 0033, 
0.047 4p; 0.068, 0.1, 0.15 5p; 0-22 Sp; 0.33 Sp; 0.47 10p; 0.68 13p; 1-0 lip: 
1-5 25p; 2.2 28p. Electrolytic axial leads, 10V; 22 6 47 Sp: 100 10p; 220 11p. 
THERE'S A SPECIAL FREE OFFER IN YOUR CATALOGUE -NOW! 
Please send a 8Ip stamp for your COpy. 

TECHNICAL TRAINING IN 
ELECTRONICS TELEVISION 
AND RADIO SERVICING 
ICS can provide the technical knowledge that is so essential 
to your success, knowledge that will enable you to take advant- 
age of the many opportunities open to the trained person. You 
study in your own home, in your own time and at your own 
pace and if you are studying for an examination ICS guarantee 
coaching until you are successful. 

City & Guilds Certificates: 
Telecommunications Technicians 
Radio, TV, Electronics Technicians 
Technical Communications 
Radio Servicing Theory 
Radio Amateurs 
Electrical Installation Work 
MPT Radio Communications Certificate 
Diploma Courses: 
Colour TV Servicing 
Electronic Engineering and Maintenance 
Computer Engineering and Programming 
Radio, TV, Audio Engineering and Servicing 
Electrical Engineering, Installation 
and Contracting 

ss 
._. . . . . Tel, .... . . ... A /II 

Zeleffela11a4l1ta(0/D _ A101a2:144:DIelMI* 
'To: International Correspondence: 
Schools so 

Dept. No. PW777W, Intertext House, LONDON In 
5W8 4UJ or telephone 622 9911 in 

al 
la Subject of Interest........... __ ......._........ ..._..___. _.._. 

III 
on__........_ 

in M anName .....__. _. ....................._..... ..._._.._ ........................_..............._................._............................_. 
M 
lig 

Im MI 
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LIQUID CRYSTAL 
CONTINUOUS DISPLAY 

UNIQUE BACK LIGHT 

for night time illumination 

SPECIAL 

OFFER 

£29 tiT 
INCLUDES FULL 

2 GUARANTEE 

Hours . Mins . Secs . Date 

Stainless Steel Case and Bracelet included. 
(Gold Case and Bracelet £2.64 extra) 

Only high quality American modules are used with full 
UK servicing facilities available. 

LED DISPLAY 

£21+ VAT 

INCLUDES FULL 

2 YEAR 
GUARANTEE 

Gold or Stainless Steel Case and Bracelet included 
with this watch. 

Hours . Mins . Secs . Alpha Day . Date 

To: Quartz Watch Offer (Dept. PW) 
Metac International, Cross Lane 
Braunston, Northants. Tel: 0788 890672 

Please send a Liquid Crystal/LED Quartz Watch. I hare enclosed s cheque/ 

PO/or debit my Barclay/Access card No for £32-93LCD/ 

£24-26LED which Includes VAT 6 P.P. (LCD gold case and bracelet include 

£2.64 extra) 

Name 

Address 

Signature 
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NEW MULLARD & MAZDA VALVES 
All individually boxed 
and guaranteed. Full 
trade discounts to bona 
fide companies. Price 
and availability lists on 
application. 
D5170 
DY88/7 
DY802 
EAB(:110 
EB91 
EBC8I 
EBF80 
EBF83 
EBF89 
EC86 

069 
0.70 
068 
1.18 
097 
0.89 
0.88 
0-66 
0.60 
889 

EF80 
EF83 
EF85 
&F88 
EF89 
EF91 
EF92 
EF95 
EF183 
EF184 

0.62 
1-10 
0-70 
1.78 
1.78 
1.86 
1.61 
1.88 
0.98 
0.08 

EC88 896 51490 112 
EC90 0.04 EL34 1.40 
EC97 0.69 EL36 1-50 
ECC81 0.70 EL84 0-70 
ECC82 0.70 EL88 1.40 
ECC83 0.70 EL95 1.02 
ECC84 0.68 EM81 1-24 
ECC85 1.08 EY51 0.89 
ECC88 1-22 EY88 0.50 
ECC189 0-77 EY88/87 0.70 
ECF80 0.63 5188 0.81 
ECF82 0.90 EZ80 0.84 
ECF86 0.78 EZ81 0.70 
ECH81 1.78 OY601 1.73 
ECHOS 1.06 OZ34 1-22 
EC0184 1.60 0083 060 
ECL80 1.08 PC86 1.40 
ECL82 0.69 PC88 1.40 
ECL83 098 PC97 0.70 
E CL88 0.82 PC900 0 84 

PCC84 
PCC88 
PCC88 
PCC89 
PCC189 
PCF80 
PCF82 
FCF88 
PCF200 
PCF201 
PCF801 
PCF802 
PCF808 

044 
1.08 
0-08 
0.97 
1.99 
0-84 
1-87 
0.97 
1.60 
1.50 
0.97 
1.02 
0.97 

PCH200 174 
PCL82 0.54 
PCL83 017 
PCL84 0.08 
PCL85 0.78 
PCL88 0.97 
PCL805/850.07 
PD500 
PFL200 
PL38 
PL81 
PL81A 
PL82 
Pd.83 
PL84 
PL600 

2.62 
1.84 
1.40 
1.23 
1.40 
0.48 
1.78 
1.02 
1.40 

EXPRESS 
POSTAGE 
159 for 1 Valve. 
Each additional Valve 
Add Sp In UK 

P1.504 1-40 
P1.508 118 
P1.509 2418 
PL802 8.88 
PY33 0.78 
P181/800 0.78 
PY82 0-70 
P186/7 700 
PY88 0.84 
PY500A 1.60 
PY800 864 
PI/801 0.78 
1726 128 
17191 147 
17193 0-58 
UABC80 1.01 
UBC81 s80 
UBF89 0-66 
UCC85 0-60 
UCH81 1.78 
UCL82 108 
UCL88 1.05 
1171.84 1.88 
17185 0-73 
6/801.2/ 

ECC804 180 
6F23/EF812 

1a8 
30C1/PCF80 

0-84 

301115/ 
PCF800142 

80(717 1 89 
30C18/ 

PCF805 1 29 
30F5/PF818 

1 86 
30FLI/ 

PCE800 0 98 
SOFL2 102 
80FL12 1 44 
30FL14 1 80 
30L1/PCC84 

068 
30L15/ 

PCC805 186 
301.17 1 12 
30P4MR 1 68 
30P1Z/ 

PC801 148 
301119/ 

PC802 106 
30PL1/ 

PC1.801 1 86 
30PL18/ 

PCL800 147 
30PL14/ 
PCL88 178 
30PL15 144 

NEW VALVES 
Individually boxed and 
guaranteed but of Euro- 
pean or other origin at 
greatly reduced prices. 
Quotations for any 
valve not listed. Send 
SAE for lists. 
A 2 1-00 
AZ31 1-00 
CBL3I 1-40 
CL33 1.50 
CY31 1.00 
DAF9I 0-40 
DAF96 040 
DCC90 1-86 
DF91 0-40 
DF96 0.60 
DK91 0-60 
DK92 1-00 
DK96 0-76 
1)1.92 0.60 
DL94 0.48 
DL96 0-66 
DY88 0.46 
D 18 0.46 
DY802 0-47 
EABC80 0-88 
EAF42 0.70 
EB91 
EBC33 
EBC4I 
EBC81 
22E80 
EBF83 
EBF89 
EELS! 
ECC81 

0.80 
1.00 
0.76 
0.40 
0.40 
0.40 
0.88 
2-00 
046 

ECC82 048 
E0083 048 
ECC84 016 
ECM 0.46 
ECC88 0.60 
ECH86 1.60 
ECHO 0.86 
ECHO1 s86 
ECH83 0.60 
ECL80 0.80 
ECL82 0-48 
ECL83 0-76 
ECL88 0-65 
E1'LI.800 3 50 

EF37A 
EF'39 
EF80 
EF85 
EF86 
EF89 
EF91 
EF92 
EF96 
EF98 
EF183 
EF184 
E1,32 
EL83 
EL34 
51.36 
EL37 
EL41 
EL49 
EL84 
EL95 
EM80 
EM81 
E1484 
EM86 
EM87 
EY51 
EY86 
EZ40 
EZ41 
EZ80 
EZ81 
0Y501 
oZ80 
aZ32 
OZ34 
112309 

1 50 
1 26 
0.86 
0.46 
060 
086 
0 40 
060 
046 
080 
0 40 
040 
0.40 
8.00 
070 
060 
340 
0.90 
1 66 
086 
060 
056 
060 
0.40 
1 00 
1.00 
0-46 
060 
060 
076 
0-80 
881 
0.90 
0.86 
0-65 
0.76 
150 

KTe1 3.00 
KT88 3.40 
KT81(7C5)8.00 
KT81 1-76 
KT88 8.65 
KTW61 1-60 
M1,14 1.00 

N78 
OAR 
0132 
PC86 
PC88 

6.00 
0-45 
0.46 
0.66 
886 

PC97 0 66 
PC900 046 
PCC84 0 46 
PCC88 0 00 
PCC89 0 66 
PCC189 0 86 
PCF80 0 40 
PCF82 048 
PCF88 0 06 
PCF801 0 00 
PCF802 0 68 
PCF806 0 00 
PCF808 0 80 
PCF808 1 00 
PCI.82 0 46 
PC1.83 0 70 
PCL84 860 
P0I.85 0 80 
PCL86 0 60 
PCL805/86 

000 
1 60 
066 
088 
066 
860 
040 
060 
086 
886 
000 
1 66 
800 
880 
048 
060 
046 
060 
069 

PD500 
PEN45 
PL38 
PLR 
PL82 
PL83 
P1.84 
P1.500 
PL504 
P1.508 
PL509 
PI.809 
P125 
PY33 
PY81 
PY82 
PY83 
PYRR 

PY500 1.10 
PY81/800 0.60 
PY801 060 
8P4I 8.00 
6P61 0-86 
T41 1.60 

1125 1.00 
U26 0.86 
11191 0.76 
UABC80 840 
UAF42 0.76 
UBC41 0.40 
UBC81 0.60 
UBF80 0.80 
UBF8º 0.60 
170085 0.90 
170142 0.50 
UCH81 080 
1701.89 0.40 
1.101.83 0.70 
UF41 0.76 
UF89 0.60 
ÚL41 866 
171.84 810 
1141 066 
UY86 0-45 
VR105/30 0-40 
VR150/80 0.46 
ÚR5 

114 
384 
3V4 
5R40Y 
51140 
5U4GB 
6Y3GT 
5340 
6/30L2 
6AK5 
BAM5 
6AQ5 
6,8870 
6AT6 
6AU6 
6256 
6226 
62116 
6636 
6BQ7A 
6627 
6B87 
6BW6 
6BW7 
6C4 
601)60 
6016 
60W4 
8F23 
8F25 
6F^_R 

060 
0.44 
040 
060 
0a 
110 
116 
0-70 
0-84 
094 
040 
0-46 
2.00 
060 
1.00 
0.80 
0.40 
080 
0.46 
0.76 
0.78 
0.611 
1-t4 
1-40 
1-00 
1.04 
0-44 
1-84 
2-20 
8.04 
090 
1.00 
0-75 

6J9M 806 
6.150 845 
6J6 0.85 
6370 040 
037M see 
6K6GT 080 
6E70 846 
057M 0.46 
6580 0.46 
650M 0.70 
61125 1-00 
0100 116 
6160C 040 
6Q70 0-40 
6Q7M 0.40 
681.707 0.66 
68N7GT 058 
60Q70T 040 
61750 1 60 
6V6G 0-89 
6V66T 000 
014 0.46 
615G 046 
61601 0 66 
786 0-80 
727 0.80 
700 8 00 
7116 1-00 
7017 0-80 
7R7 1.80 
787 226 
714 0.80 
12ÁT6 0.45 
12AT7 046 
12AU6 0.60 
12AU7 eta 
121.17 0.88 
12246 0.40 
122E6 sao 
8001 0-40 
30016 1.00 
80017 1.00 
801018 0-90 
30F8 1.00 
30FL1 1.00 
30FL2 1.00 
90FLI4 1.00 
SOL16 0.95 
001.17 0.06 
$OP4MR 1 t0 
30P12 1.00 
ß0P19 0.94 
80PLI 0.96 
80PL13 1-10 
3011L14 1.10 
30W4 0.80 
85246T 0.70 
6001/60 1.20 
807 140 
813ITT 1760 
8131888 7.00 
8004 800 

TRANSISTORS -INTEGRATED CIRCUITS 

EXPRESS 
All transistors, I.C's offered 
are new and branded. 

POSTAGE Manufactured by Mul- 
15p per order In UK lard, Texas, RCA, Fer- 

ranti, Motorola, ITT, 
Fairchild, Lucas, etc. A1I9 

AAZI3 
0.07 
0.12 

BD131 0-48 
BD182 0-60 Quantity discounts on 

AAZ15 
AC107 

010 
061 

2111115 0-20 
1112167 016 application. Send SAE 

AC128 
AC197 

0º6 
086 

8E173 0.88 
1211179 046 for full lists. 

AC128 016 BF180 088 
AC176 020 BF161 006 010100 0.08 311600 0.18 2109904 020 
A0187 001 BF194 010 0A2 7 0.44 ZT1501 816 222904A 0 86 
AC188 090 3111911 0.18 1.00 ZT1603 0.18 222905 o 38 
*0121 0 86 BEM 816 002 8.00 ZT1631 016 2N2905A 040 
*0199 0 76 BF200 0.88 002 1.85 ZTZ600 0-18 282906 020 
AD140 060 312801 016 002 0.40 110014 0.04 282928 0.18 
AMU 076 BF898 86e 002 1.00 IN4001 0.08 2012069 0.18 
ÁD161 044 BFW10 0-41 0036 0.75 IN4002 0.07 2243066 046 
ÁD182 0 44 BF129 018 0036 0.40 I144003 0.00 283526 0-91 
AFile 016 BP -188 0-84 0049 0.40 1/44004 0.08 2143614 8.66 
AFile 0 2 BFY60 010 OCN 0.80 124000 0.10 2143415 085 
AF117 084 BFY61 0.80 0045 0.80 IN4006 018 2N9702 0 11 
A F180 848 BFY62 040 0071 026 IN4007 818 283705 040 
AF239 044 BR100 0-40 0072 0.88 1N4000 004 2018704 0.14 
A9Y27 0.40 BY100 0.87 0074 0.80 154148 0.00 283705 0.16 
Á8Y20 086 BY126 0.14 0077 0-66 18921 007 283704 0-11 
BA102 046 BY127 018 0081 0.20 182033 0.80 283707 0.18 
BÁ110 010 BZX61 eerlea 0081D 0.28 182051A 020 2N3704 0-07 
80107 014 0-20 OC81Z 0.76 182100A 0.80 2209709 414 
BC109 018 BZY86 serf.. 0083 0.80 183010 0.8f 2N9710 4.11 
ßC109 O18 0.10 00140 1.50 22694 416 283711 811 
311113 016 CR81-05 0-46 00170 0.80 2N497 0.18 2248819 888 
30117 081 CR81.40 0.66 00171 0.80 22706 0.10 289820 0.68 
80143 0 80 CR88-00 0-40 00200 1.00 2N706A 818 2143823 060 
30147 010 CB88-40 0.86 00201 1.60 2141131 8.ö 2243906 0.16 
30148 008 M3E340 0.47 00209 1-60 281139 884 286904 020 
3016911 016 M312870 0.68 00203 116 2111302 810 2119900 046 
80182 018 5673620 0.66 OCP71 1.20 251803 0.18 288804 026 
201831. 018 563E2956 1.87 ORP12 0.40 2241304 8p 2144068 016 
301841, 018 567E8056 0.7e 05960 0.66 2N1909 88 2014069 010 
BC888 016 56PF102 0-40 11044 0.89 2241300 010 2014044 0-18 
BOYOS 086 111.22103 0-84 11172260 140 281807 4p 284041 8.18 
110184 0 S 56PF104 086 1111.209 0-20 281308 818 2244062 014 
BOTO' 048 MPF106 886 TIP42A 609 2241309 0.80 254289 4.84 
30170 0-18 8E1404 1.00 ZT1107 0.18 2141613 881 32186 176 
110171 04º 0.46 0-79 ZT1109 Dao 2011414 046 82141 481 
BOY72 11.16 0.410 0 40 ZTZS00 0-18 2148147 0.78 40960 0-40 
BOZ11 046 0.479 010 ZT1301 0.14 2142100 0-78 40341 0 44 
ßD121 1 00 0.481 0.18 37130.2 0.18 2N2389A 0.14 40342 040 
20194 0-65 0A61 0-07 ZT1804 084 282646 040 40430 0 80 

8N7400 048 827428 0.40 827486 0.47 8N74145 1-26 8274192 3.00 
8147401 044 827430 ose 2N7490 0.56 8274150 1.79 8274193 8-00 
8147402 0-18 8517433 087 8N7491AN 2274161 1.00 8274194 I.30 
887403 048 8017437 0.87 1.00 8274164 2.00 8274195 1.10 
8147404 084 887438 0.87 8147492 0.70 8274165 100 8574190 1 20 
8147405 029 827440 018 887493 0.70 8274166 1.00 8274197 1 20 
827406 0-4a 13507441.410 827494 040 13274157 0.99 8274198 2-77 
827407 0.48 898 827495 0.80 8274170 2.62 8274199 2.58 
8N7408 028 8/47442 0.70 8147496 0.95 8N74174 1.67 
827409 088 8017460 0.14 8N7497 8.87 8274176 1.10 
827410 044 8147461 0.18 6274100 149 8274176 1.24 
827411 026 8017403 0.10 81474107 0.46 8274190 2-00 
527412 0-80 8117454 044 8274110 0.68 8274191 2.00 
827413 088 887460 0.14 8274118 0.90 
8N7416 088 887470 0.114 8874119 1.48 
827417 0 86 8147478 0.41 81474121 0.60 DIL 14 pin 13p 
9N7420 044 857474 0.48 8874122 870 
827422 
8N7423 

086 
087 

9147480 0.60 
827483 1.10 

8274123 1.00 
8274141 0.90 SOCKETS 16 pin lip 

VAT 
To be added 
to all orders 

Valves & Plastic 
Transistors 14% 

Integrated 
Circuits & Metal 
Can Transistors 

80 O 

THIS MONTH'S 

OSCILLOSCOPE TUBES 
Types CV 1526, 

DG 7-5, VCR 139A 
All at £8.00 each, +p Qr p 50p. 

Add 8% VAT 

SPECIAL OFFER 

TERMS OF BUSINESS: C.W.O. A/c's available to approved companies 
on application. Telephone and telex orders accepted. Export and 
trade enquiries welcomed. Open daily to callers 9 a.m.-5 p.m. Monday 
to Friday. Prices correct when going to press. 
Prices on application for any types not listed. 
Obsolete valves a speciality. 

R Si VALVE MAIL ORD. 
Climax House, FallsbrookER RdCO3 

Streatham SW16 6ED 
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Practical Wireless Classified Advertisements 
The pre -paid rate for classified advertisements is 14p per word (minimum 12 words), box number .35p 
extra. Semi -displayed setting £12.00 per single column inch. All cheques, postal orders, etc., to be made 
payable to PRACTICAL WIRELESS and crossed "Lloyds Bank Ltd." Treasury notes should always 
be sent registered post. Advertisements, together with remittance, should be sent to the GMG Classified 
Advertisement Manager, PRACTICAL WIRELESS, IPC Magazines Ltd., Room 2337, King's Reach Tower, 
Stamford Street, London SEI 9LS for insertion in the next available issue. (01-261 5846). 

Receivers and Components 
500 COMPONENTS. Resistors, calpaci- 
tors, diodes, transistors pots, coils, etç, 
Identified, formed leads, fall-out, and 
surplus. Good value at £1.60. All indu. 
sive (U.K. postal rates only). CWO 
please to L. Penseney, PW Bankhead 
Farm, South Queensferry, West 
Lothian. 

OAP CO 

4< VINTAGE RADIO `4b,, 

1920 to 1950 Q 

Receivers, valves, components, service data, 
historical researeh, books, magazines, repairs 
and restorations. A complete service for the 
collector and enthusiast of vintage radio. 
S.a.e. with enquiries and for monthly newaheet. 
Full 1675 catalogue, 50p post paid. 
TUDOR REES (Vintage Services), N, Broad 
Street, Staple Hill, Bristol, BS16 SNL. Tel. 
Bristol $65472. 

EDDYSTONE RX, model 830/7, new 
1973, mint condition plinth speaker, 
hamgear, pre -selector, £280 o.n.o., 
telequipment type S51B oscilloscope, 
Sin. tube, DC3MHz bandwidth mint 
condition, £45 plus post. -Box No. 131. 

CA3046 Transistor Array 
741 

NE555 

40p 
27p 
S0p 

7400 Serias Logic, New Full Spec. our -mix 
10 85p 100 0.50 
Miniature Glass Reed Switches 10 for S0p 

Carbon Film Resistors }W H.S. E12 series 
Ip each, 50 45p, 100 80p mixed values 
Electrolytic Capacitors 10, 25, 50, 3300 
25V. All same price fp 
Glass Tin Oxide Resistors }W in following 
values only. 4K7, 22K, 33K, 39K 2p 
Tantalum Bead Capacitors 2.2 & 47µF 7p 
Toggle Switches by Arrow 240V. 3A 
DPST 17p 
Slide Switches 240V 3A SPST 8p 

All Prices include V.A.T. 
Please add 10p P. and P. 

R. F. EQUIPMENT SPARES LTD. 

3 LACY CLOSE, 
WIMBORNE, DORSET 

TRIACS (Plastic) TAG250 400V/10A 
67p (3+64p); Discs 19p, 8 -pin dil ICs 
741 24p, 555 44p, Mini Mains Trans- 
formers 100mA 6-0-6V 85p, 12.0-12V 
956 2N3055 36p, 300W Dimmer Kit 
£1é5. P&P 15p. Add 8% VAT. T. K. 
Electronics, 106 Studley Grange Road, 
London W7 21,X. 
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VALVES 
Radio-TV Industrial Transmitting 

2200 Types. 1090 to 1975, many obsolete. List 
20p. S.A.E. for quotation. Postal export service. 
We wish to purchase all types of new and boxed 
valves. Wholesaler's, Dealer's, etc., stocks 
purchased. 

COX RADIO (SUSSEX) LTD., The Parade, 
East Wlttering, S . West Wlttering 2023 

Precision Polycarbonate Capacitors 
All High Stabi lay-estremelr Low Leakage 

440V AC RANGE 88V DC RANGE 
Value Mateo- Price value(µF)±1% ±2% ±3% 
(µP) Woos (mm) mob 0.01-0.2 81.28 759 50p 

L D 0.22-0.47 £1.32 779 51p 
0.14F 27 12.7 686 0685F £1.44 84p 58p 
016µF 27 12.7 806 1.0µ1, £1 56 9Ip 600 
02210 33 16 889 1-6µF £1 74 £156 879 
0.26µF 33 16 989 24,2 £1 98 £1 32 75p 
033µ1, 39 18 096 33µ0' £2.40 £1 60 BBD 
047µF 33 19 4110 4.7µF 3282 £188 £128 
0.6µF 33 19 0116 08µF £3 48 £2 32 £1.47 
0.88µF 60.8 19 01 25 
1.0µF 608 19 1187 
1.5µF 50.8 25.4 81.84 
20µF 50.8 25.4 61.95 22µ1r 1988 88.44 El 99 
TANTALUM BEAD CAPACITORS -Value available: 
0.1, 3.22, 0.33. 0.47, 0.68, 1.0, 2.2, 3-3, 4-7. 8.8µF at 
15V/25V or 85V; 10.0µF at 16V/20V or 25V; 220µF at 
8V/10V or 16V; 3300µF at 6V or 10V; 470µF at 3V or 
6V; 100'0µF at 3V. All at 12p each, 10 tor IMO., 60 
for I6, 100 for 69. 
TRANSISTORS Jr I.C.'s 
ßC107/8/9 9p BC212/212L 80P 
BC114 186 
ßC147/8/9 106 
BC153 129 
BC164/7/8/9 186 
BC182/182L lip 

BC183/183L lip 

10µF £4 98 23.32 
16µF 47.14 6478 85.86 

a901 

2N8055 606 
BC2i3/213L Ilp OC7i/2 S0p 
BC214/214L lip 0071/2 Sop 
BF194 5 lOp NE555 Timar Olp 
BFYOOI1/2 Sop 741C 8 Din D11 SOp 
AF178 40p ZN414 £110 
AF284 889 SN76013ND 

BC184/184L 186 2N3702/4 119 
- 9160 

POPULAR DIODES -1N914 00, 8 for 45p. 18 for 906, 
IN918 Sp. 8 for 459, 14 for SOD; 1844 6p, 11 for 50P; 
26 for 6100, 1N4148 Op, 6 for 87p, 12 for 4SD; 1N4001 
59p; 002 Sp; 003 Sip; 004 7p; 005 796: 008 Sp; 007 S9p 
LOW PºICE ZENER DIODES-400mW, Tot. ±5% at 
5mA. 9V; 3V3; 3V6; 4V7; 5V1; 51,6; 8172; 6V8; 7V5; 
8V2; 9V1; 10V; 11V; 12V; 13V; 13-5V; 15V; 16V; 18V; 
20V; 22V; 24V; 27V; 30V; 33V. All at 7p each, 5 for 889. 
10 for 86p, 50 for £318. SPECIAL OFFER: 100 Zenere 
(may be mixed) for 1900. 
RESISTORS -High stability, low noise carbon ß1m 5% 
9W at 40'C, 9W at 70°C. E12 aeries only -from 2.26 to 
2.2M O. ALL at 1D each. 8p for 10 of any one value, 
706 for 100 of any one value. SPECIAL PACK; 10 of 
each value 2.2 (1 to 2.251(1 (730 reslators) 66. 
SILICON PLASTIC RECTIFIERS -10 amp, wire -ended 
D027: 100 P.I.V. 7p (4 for Up); 400 P.I.V. Sp (4 for S0p). 
BRIDGE ºECTIPIERS-29 amp: 200V 406; 850V 466: 
600V 66 
SUBMINIATURE VERTICAL PRESETS -0.1W only: 
All at 6p each; 50; 100; 220; 470; 880 ohm; 1k; 2k2; 
4k7; 6k8; 10k; 15k; 22k; 47k; 100k; 320k; 680k; 1M: 
2515; 551. 
PLEASE ADD 20p POST AND PACKING ON ALL 
ORDERS. EXPORT -ADD COST OF SEA/AIRMAIL. 
Add 8% VAT to all items except those marked with 

which are 129%. 
Send S.A.E. for additional stock lieta. 

Wholesale price lists available to bona fide companies. 
MARCO TRADING (Dept. P4), 

The Old School, Ed/futon, Wem, Shropshire. 
Tel: Whisall 484/485 (STD 094 872) 

(Proprs. Mioieost Trading Ltd./ 

NOTICE TO READERS 
Whilst prices of goods shown in classified 

advertisements are correct at the time of 
closing for press, readers are advised to 
check with the advertiser both prices and 

availability of goods before ordering from 
non -current issues of the magazine. 

COMMUNICATIONS RECEIVER mod- 
ules. Small superhet circuit boards 
requiring only controls and tuned cir- 
cuits. 9 volt. Mosfet mixer, IC IF, BFO, 
Prod. Det. Excellent AM/CW/SSB 
results reported by delighted users. 
From £11.50. SAE details. PR Gol - 
ledge Electronics, Millend, Stone - 
house, Glos. 

ORCHARD ELECTRONICS 
I.C.s. TTL. C/Mos. Linear. Capacitors. Resistors 
(E12). SIL/Rectiters. Diodes. LED. Thyristors. 
Zeners. Voltage Reg. DIL Sockets. Bridge Recti- 
fiers. Potentiometers. Presets. Triacs. Disc. 
Plugs. Sockets. Cable. Vero. Carefully selected 
range, excellent despatch service. Same day turn - 
round. S.A.E. List. Orchard Electronics, Flint 
House, High Street, Wallingford, Oxon. 
Tel: 0401.35529. 

BRAND NEW COMPONENTS BY 
RETURN. Electrolytics 16V, 25V, 50V - 

47 p 4-5110 (50V -6p); 100-7p. (50V - 
8p), 

(50V2 
8p ) 220-86 (50V -10p), 500-11p. (50V - 
16p) 

type1000/25V-18p. 
Subminiature 

35V, 0.47/35V 
tantalums 

1-0/3 5V 0 2.2/35V, 
5V, 

04.7/ 
25V -11p. 10/25V, 22/161V, 47/6V, 100/ 
3V -12p. Mylar Filai 100V 0.001, 
0.002, 0.005--3p 0.01, 0.02312p. 
0.04, 0.05-4p. Mullard C280 series 
miniature polyester vertical mounting 
E6 series 0.81-01--4p, 0.15 0.22- 
5p. 0.33, 0.47-8p. 1.0-15p. 1.5-20p. 
2.2-24pp. Mullard miniature ceramics 
63V, 2%, E12 series 1.8 f.-47 pf.- 
3p. 56 pf. -330 pf.12 p. Plate 
ceramics 50V El2 series 22 pf. - 
1000 pf. E6 series 1500 pf. -47000 pf. - 
2p. Polystyrene 63V E12 series 10 pf. - 
1000 pf. -3p 1200 pf. -10000 pf. -4p. 
Miniature Highstab carbon film re- 
sistors 13W E12 series 5% (10% 
over 1M11) l0 -10M0. -1p. 1N4148 -3p. 
1N4002 -5p. 1N4006 -7p. 1N4007 -81p. 
Postage 10p. Prices VAT inclusive. The 
C. R. Supply Co., 127, Chesterfield Rd., 
Sheffield S8. 

For Sale 

DISCOLIGHTS. Best! Cheapest! Re- 
liable! Bumper catalogue: Aarval( 
Electronics, 12a(P) Bruce Grove, N17 
6RA. 01-808 8923. 

COPPER CLAD LAMINATE 
FOR 

PRINTED CIRCUITS 
Single sided t/t6^ paper base -1 5p/sq. Inch. 
Single sided 1/16" glass -epoxy -2 Op/sq. Inch. 
Any rectangular sizes cut to your requlremente. 
Please send cash with order. 
Price Includes postage and packing. 
From: SIMTECH ENGINEERING LTD 

Dedham Road, Ardlelgh, Cole 
Essex, CO7 70A 
Telephone 0206 230133 

AKG D19OC Mikes. New & boxed 
£24.00. 'E' model £26.00 inc. VAT & 
postage. J. J. Francis (Wood Green) 
Ltd Manwood House, Matching Green, 
Harlow, Essex. Tel: Matching 476. 
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Service Sheets 

SERVICE SHEETS COLOUR TV MANUALS 
Service Sheets for Black and White TV, Radios, Record Players and Tape Recorders 75p. 

Please send large Stamped Addressed Envelope. 
We can supply manuals for most makes of Colour Television Reclouera. 

B.R.C. PYE ECKO PHILIPS ITT/KB SONY G.E.C. HITACHI BAIRD ULTRA INVICTA etc. 
Please send a Stamped Addressed Envelope for a prompt reply. 

G. T. TECHNICAL INFORMATION SERVICE 
10 DRYDEN CHAMBERS, 119 OXFORD ST., LONDON WIR 1PA 

MAIL ORDER ONLY 

SERVICE SHEETS, radio, TV etc. 
10,000 models. Catalogue 24p, plus SAE 
with orders, enquiries. Telray, 154 
Brook Street, Preston PRI 7HP. 

SERVICE SHEETS for Radio, TV, 
Tape Recorders, Stereo, etc., with free 
fault-finding guide, 50p and SAE, 
Hamilton Radio, 47 Bohemia Road, St. 
Leonards, Sussex. 

SERVICE SHEETS -COLOUR TV SERVICE MANUALS 
LARGE SELECTION COVERING MOST MAKES-S.A.E. WITH ENQUIRIES PLEASE TO: 

BELL'S TELEVISION SERVICES 
190 KINGS ROAD, HARROGATE, N. YORKSHIRE TEL. (CODE 0423) 55885 

We also have a large stock of Books á Magazines on Radio, TV, etc. Free lists on request 

LARGE SUPPLIER 
OF 

SERVICE SHEETS 
(T.V., RADIO, TAPE RECORDERS, 

RECORD PLAYERS, TRANSISTORS, 
STEREOGRAMS, RADIOGRAMS, 

CAR RADIOS) 
ALL AT 7Sp EACH 

Please state If Circuit will do if Service Sheet not 
in stock. 

" PLEASE ENCLOSE LARGE S.A.E 
WITH ALL ENQUIRIES & ORDERS" 

Otherwise cannot be attended to 
(Uncrossed P.O e please, original 

returned If service sheets not available.) 

PLEASE NOTE 
Wa operate a "by return of poet" service. Any 
claims for non -delivery should be made within 
7 -days of rosting your order. 

C. CARANNA 
71 BEAUFORT PARK 
LONDON, N.W.11 6BX 

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. 
Mall order or phone 01-458 4882 

Large Stocks of Colour Manuals 
NO OVERSEAS MAIL PLEASE 

Wanted 
WE BUY New Valves, Transistors and 
clean new components, large or small 
quantities, all details, quotation by 
return. WALTON'S. 55 Worcester 
Street. Wolverhampton. 

"FOP PRICES PAID for NEW VALVES 
and TRANSISTORS 

popular T.V. end Radio types. 

KENSINGTON SUPPLIES ICI. 
367 Kensington Street, Bradford 8. 

Yorkshire. 

WANTED. Uncompleted P.W. Easy - 
build Electronic Organ. Details packs 
and price required please. Box No.132. 

WE PAY £2 EACH (plus postage) for 
clean copies of "Radio & TV Servic- 
ing" books from 1960-61 edition on- 
wards. Bells Television Services, 190 
Kings Road, Harrogate, N. Yorkshire. 
Tel: 0423 55885. 

Educational 

TELEVISION 
TRAINING 

16 MONTHS' full-time practical 
and theoretical training course 
in Radio and TV Servicing 
((Mono and Colour) for beginners 
with GCE (or equivalent) in Maths, 
and English. 
13 WEEKS' full-time Colour TV 
Servicing course. Includes 100 
hours practical training. Mono 
revision if necessary. Good 
electronics background essential. 
NEXT SESSION commences on 
September 13th. 

Prospectus from : London 
Electronics College, Depart- 
ment B8, 20 Penywern Road, 
London SW5 9SU. Tel. 01-373 
8721. 

GO TO SEA as a Radio Officer. Write: 
Principal, Nautical College, Broadwater, 
Fleetwood FY7 87Z. 

C AND G EXAMS 
Make sure you succeed with an ICS home study 
course for Cend G Electrical Installation Work & 
Technicians Radio/TV/Electronics Technicians, 
Telecomms Technician, and Radio Amateurs. 

COLOUR TV SERVICING 
Make the most of the current booml Learn the 
techniques of servicing Colour and Mono TV sets 
through new home study courses, approved by 
leading manufacturers. 

TECHNICAL TRAINING 
Home study courses In Electronics and Electrical 
Engineering, Maintenance, Radio, TV, Audio, 
Computer Engineering and Programming. Also 
self-bulld radio kits. Get the qualifications you 
need to succeed. 
Free details from: 

INTER NATIONAL 
CORRESPONDENCE SCHOOLS, 

Dvpt.778 W, Intertext House, London S W81UJ. 
Or Phone 01-822 9911 (All Hours) 

TAPETALK 
THE CLEVER WAY TO LEARN 

TWO C60 Cassettes entitled 
INTRODUCING ELECTRONICS 

£5.44 plus 55P VAT/P. & P. 

TAPETALK, P.O. Box 99 (PW) 
Milton Keynes MKS SUR 

Tel.: Milton Keynes (0908) 77710 

Books and Publications 

Technical Books - 
Radio b Electronics 

World's Radio & TV STations (International Edit.) L11-70 
WORLD O,a 

Hew to 
HAiñBO HANDBOOK 

World/ £5-10 
Boys Book of Crystal Sets f0-35 
Resistor Selection Handbook £E0p-6g85 

Audio Hi Fi Construction Projects 
f1-70 How to get th best out of your Tape Recorder £1 7U 

Practical Elect onic Science Projects £0-85 
Jack Darr 's Service Clinic £1-60 
Transistor Circ its for Modern Test Equipment .. £0-70 
Modern Tape Recording Handbook £0-85 
1st Book of Tr nsistor Equiv. and Substitutes £0-50 
Hi Fi, PA & Disco Amplifier Design Handbook EO-87 
Radio Servicin Problems £0-75 
Electronic Circ its for the Amat Photographer £0-70 
52 Projects using IC 741 or Equivs £0-85 
TV Fault Finding £1-15 
Transis Circuit for Rad. Control'd Models £0-50 
Practical Stereo & Ouadrophony Handbook £0-85 
Radio Amateur Operator's Handbook £0 85 
Coil Design & Construction Manual £0-60 
Radio TV & Electronics Data Book LU -70 
79 Electronic Novelty Circuits Lb -85 
The Complete Car Radio Manual £Q-Q¢ 
Radio Technicians Bench Manual 1-ww 
ServicingTransistor Radio Receivers -95 
1st Book of Hi Fi Loudspeaker Enclosures £0-70 
2nd Book of Hi Fi Loudspeaker Enclosures £0-70 
Manual of Electronic Circuits for the Home 60 
Modern Crystal Set Circuits for Beginners .. - 

£0- 
605 

Electronic Novelties for the Motorist -60 
2nd Book of Transistor Equiv. & Substitutes £1-10 
Handbook of Electronic Musical Novelties £0-60 
Transistorised Novelties for Hi Fi Enthusiast £0-45 
Fault Location Exercises in Rad. & TV Vol. 1 E1-00 
Fault Location Exercises in Rad. & TV Vol. 2 £1-60 
Colour TV Picture Faults £2-80 
Practical Transistor Novelty Circuits £0 50 
Boys Book of Practical Radis & Electronics E0-70 
Radio Receiver Construction using ICs & Transis..... £0-70 
ICs & Transistor Gadgets Construction Handbook £0-70 
Integrated Circuits Equiv. & Substitutes Handbook Lb -85 
Audio Technicians Bench Manual .. £3-40 
Radio Antenna Handbook for Long Dirt. Recepto. L0-90 
Guide to Printed Circuits LI -40 
Diode Characteristics Equv & Substitutes £1-10 
Electronic Gadgets & Games E0-90 
PRICES INCL. POST & PACKING .... Send S.A.E. for Lins 

RADIO BOOK SERVICE 
40 Elwill Way, Beckenham BR3 2RZ 
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Books and Publications 
(continued) 

START YOUR OWN BUSINESS 
REWINDING ELECTRIC MOTORS 

This unique instruction manual shows step by 
step how to rewind motors, working part or full 
time, without previous experience. Everything 
you need to know easily explained, including 
where to obtain materiale, how to get all the work 
you need, etc. A goldmine of information and 
knowledge. 

Only E3.05 plus 25p P&P. 

Magnum Publications Dept PW5 
Brinksway Trading Estate, Brinkaway, 
Stockport SK3 08Z. 

Over'sas Distributors wanted. 

YOUR KEY TO RADIO & ELECTRONICS 
We specialise in supplying technical magazines 
(English language) throughout the world. 
Also, we are able to supply certain past issues 
and buy and sell any technical magazines. 
Write for details. A stamped, addressed envelope 
or International Reply Coupon please. 

KEY MAGAZINE DISTRIBUTORS 
DEPT. W, P.O. BOX 34, ONGAR, ESSEX, 

CM5 9BP, ENGLAND 

Electrical 
STYLI & CARTRIDGES. For the best 
at keenest prices send SAE for free 
illustrated list to Felstead Electronics 
(PW), Longley Lane, Gatley, Ches. 
SK8 4EE. 

Miscellaneous 
SUPERB INSTRUMENT CASES by 
Bazelli, manufactured from heavy duty 
PVC faced steel. Hundreds of people 
and industrial users are choosing the 
cases they require from our vast 
range, competitive prices start at a 
low 75p. Examples: width, depth, 
height, Bin x 5in x 3in, £1.55; loin x Gin 
x 3m, £2.20; 10in x 8in x 3in, £2.75; 
12in x loin x 3in, £3.60; 8in x 4in x 4in, 
£1.80; loin x 6in x 4in, £2.70; 12ín x 
8in x 4in, £3.60; Tin x Tin x 5in, £2.65; 
8in x loin x bin, £3.60; 12ín x 8in x Tin, 
£4; 12ín x 12in x 7in, £4.40. Plus 71p. 
Carriage and 8% VAT. Over 400 models 
to choose from. Prompt despatch. Free 
literature (stamp would be appre- 
dated), Bazelli, Dept. No. 25, St. 
Wilfrid's, Foundry Lane, Halton, Lan- 
caster LA2 6LT. 

LOOKING FOR BARGAINS 
Light Dimmer 500W module with knob £1.99* 
LM380 2W Audio Amplifier 14 pin DIL 79p 
LM555CN Timer 8 pin DIL 42p 
723 Voltage Regulator 2-37 Volt 44pa 
CA3089E FM IF system 16 pin DIL £1.09 
CA3090AQ Stereo Decoder 18 pin OIL E4.22 
Please add 121% VAT (8%) and 15p postage 
or send SAE for catalogue to:- 

FRASER-MANNING LTD. 
28 HERVEY STREET, IPSWICH, SUFFOLK 

HELME 
DO-IT-YOURSELF 
HI-FI STEREO 
SPEAKER KITS 

The best value around 
Send for details 

HELME AUDIO 
PRODUCTS LTD. 
Dept. P.W. 
SUMMERBRIDGE 

HARROGATE YORKS 

Tel . Darley 279(Std Code 0423 72) 

BINOCULAR MAGNIFIER 

®® 

rat PRECISION XI* UP'MORI- 
LEAVES 

3x Model with dinged lens Mount 
) 

See close-up work with less 
eye strain and fatigue. Light- 

' weight adlustable headband. 
Powerful optically ground 
lenses from Continental x y glassworks. Can be worn 
over normal glasses. An 

essential aid in industry. Home, Workshop, Collect- 
ing, Modelling, Jewellery. Watchmakers. Any fine 
work. Deluxe models with superior quality lenses 
PLUS hinged lens mount 21 x mag E915 + 75p 
P.4 P.3 x mag £1095+75p P. P. 

JOHN DUDLEY & CO. LTD., Dept. W 
Road, London, NW2. Tel. 01-438 5917. 

MICROJET WELDER 
A77NY FLAME UP70 s000xr `, o0wuns 

sotuas 

£15.95 -- 
INC e_ 
FUME 
Tlpa 

Precision 
tool 
using 
combination of butane and 
compr d oxygen or micro - 
nos. A pencil lead thin flame 
size. Adjustable to 5,000°F. Cuts metals, welds, 
brazes and solders gold, silver. Ideal Radio and 
electronic servicing, electricians, clockmakers, 
electronic and computer servicing, etc. Up to 40 
minutes use on fuel supplied. Replacement set of 2 
mlcronox. 1 butane cylinder. £1 65 extra Including 
post. Our Price £1595-1-900 P. & P. 

P7, 301 Cricklewood Lane, Flnchley 
(Callers welcome) ACCESS ACCEPTED 

12 VOLT FLUORESCENTS 
MADE BY THORN 
LIGHTING. Ideal for 
Caravan, Boat, Tent, 
Emergency Lighting etc. 
All lamps guaranteed 
for 12 months. 

35% OFF 
RRP 

21 Ins 
13 watt 

f4.90 

12 ins 
8 watt 

£4.00 
All lamps have On/Off Switch, Wrong Polarity 
Protection Device and Diffuser. 

C60 CASSETTES 32p Ali Ca set e8 in 
Plastic 

C90 CASSETTES 45p Screwed Assembly. 

All prices Include VAT. Add Postage 5p in £1. 

10 UnitsDi5%unts. 
2S AWYLE COP 

LOP ELECTRONICS 

50 Units 7% SHREWSBURY 
100 Units 10% Tel. 53200 

DO-IT-YOURSELF loudspeakers for hi- 
fi are our speciality. Full range of 
components and accessories includ- 
ing chassis speakers, crossovers, sound 
absorbent, grille fabrics etc. always 
available. We stock the fabulous 
value Helme speaker kits complete 
with full and easy instructions, also 
Peerless and Wharfedale kits. Just 
about the lowest prices anywhere! 
Send 812p stamp for bargain list to: 
Audioscan, Dept. PW876, 4 Princes 
Square, Harrogate, North Yorkshire. 

ENAMELLED COPPER WIRE 
S.W.G. I lb reel } lb reel 
10 to 19 2.40 1.35 
20 to 29 2.45 I.40 
30 to 34 2-60 I.50 
35 to 40 2.85 1.60 

All the above prices are inclusive of postage 
and packing in U.K. 

COPPER SUPPLIES 
102 Parrswood Road, Withington, 
Manchester 20 Tel: 061-445 8753 

PRINTED CIRCUITS 

and HARDWARE 
Readily available supplies of Con- 
structors' hardware, Aluminium sheet 
and sections. Printed circuit boards, 
top quality for individual or published 
designs. Prompt service. Send 15p for 
catalogue. 

Ramar Constructor Services, 
Masons Road, Stratford on Avon, 
Warwicks. Tel. 4879 

PRINTED CIRCUIT COPPER CLAD. Single 
Sided. Quality material. Flame retardant to 
N.E.M.A. Spec. 

Paper Base (FR2) 'r x 7 x 51ns-3 for E1.20 
Epoxy Glass (FR4) i} x 7 x 5ins-2 for C1.20 

Also panels cut to your requirements, quotation 
by return. 
Prices Include VAT and P & P. Cash with Order. 

P. G. OLIVER & CO., 
4 Hearsall Lane, Coventry CV5 OHM 

7BINIELD TREASURE TRACER 
%' 

' MK III Metal Locator 

I 

,t 

J - 

Var,cap tuning 
Britain's beet selling metal 
locator kit; 4,000 sold 
Weighs only 22oz. Fitted with 
Faraday s leld. 
Speaker and earphone operation 
Knocks down to only 171n. 
Prebuilt search coil assembly 
Thoroughly professional finish 
As seen on BBCI and BBC2 TV 
You only need soldering Iron, 
screwdriver, pliers and snips 
Five transistor circuit 
Send stamped, addr d 
envelope for leaflet 

C 
tmplete £12.50 Built & tested £17.50 

Post 85p I £1'00 VAT 0% Post 85p 1 £1'40 VAT ti % 
MINIKITS ELECTRONICS, 

6a CLEVELAND ROAD, 
LONDON. Eta 2AN (Mail order only) 

THE SCIENTIFIC WIRE CO 
Copper - Nickel Chrome - Eureka - Manganin 

Wires. 
Enamelled - Silk - Cotton - Tinned Coverings. 

No minimum charges or quantities. 
Trade and Export enquiries welcome. 

S.A.E. Brings List. 
P.O. BOX 30, LONDON, E4 9BW 

TRANSMIT ! 
* Unique TRANSMITTER/RE- 

CEIVER Kit. No licence examina- 
tions or tests required to operate 
this transistorised equipment. Easy 
to build. Get transmitting. Send 
£7.95 plus 20p post and packing. 

* Psychedelic MINI -STROBE Kit. 
Take a pocket -sized lightning storm 
to Disco's & parties. 'Brain -freeze' 
'em with vari -speed stop -motion 
flashes. Includes super case too. 
Send £3.50 plus 20p post and 
packing. 
(All prices include V.A.T.) 

Send remittance to: 
OFFIN PROJECTS, 

4 CUNLIFFE ROAD, 
STONELEIGH, EWELL, SURREY 

(Mail order U.K. only) 
Or for more details, send 20p for lists 
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Miscellaneous (continued) 

ALL VALVES Call or phone our 
AND Mr. Stefan for quotation, 
TRANSISTORS or see last month's issue 

(Page 270) 01-749 3934 

COLOMOR ELECTRONICS LTD., 
170 GOLDHAWK RD., LONDON W12 

RECHARGEABLE NICAD BATTERIES. 
Pencell, AA-£0.94p. Sub. `C'-£1.16. 
'C'-£1.92. 'D'-£2.59. PP3-£4.48. 
Chargers, £4-48, £4.48, £4.98, £4.98, 
£3.98 respectively. Others. All prices 
include VAT. Add 10% Post and Pack- 
age. SAE for price list plus 25p for 
information booklet. Sandwell Plant 
Ltd., 1 Denholm Road Sutton Cold - 
field, West Midlands. 021 354 9764. 

H. M. ELECTRONICS 
27Sa FULWOOD ROAD, BROOMHILL, 

SHEFFIELD Sig, 380. 
BEC CABINETS 011us'd) 

METAL CASES 
DRY TRANSFER LETTERING 

Sendl5p for leaflets (Refundable) 
Trade enquiries Incited 

1LB PACKS of assorted copper 
laminates for 60p plus p/p 30p. Cash 
with order to Crossley & Bradley, 248 
Slater Lane, Leyland, Lancs. 

the TEXAN HiFi Amp 
28 watt version available ex stock 

at £35 incl. tax 

You are invited to send S.A.E. for lists of our 
very extensive range of high quality amplifier, 
pre -amps, F.M. tuners, Instruments. Radiocontrol, 
Ignition units end many other kits. Please ateté 
requirements. 

TELERADIO ELECTRONICS, 
325 FORE STREET, EDMONTON, 

LONDON NE 

Build Your Own Metal Detector 
Professional BFO Kit, all aluminium and 

plastic construction full kit and step by step 
instructions, tried end tested circuit os used 
by the manufacturers, G.P.O. approved, 
complete with Faraday screen, send sae for 
details to Detector Products, 5$a, King 
Street, Blackburn, Lancs. Tel. 62581. 

LOUD HAILERS with 10 watts peak 
output As used by Local Authorities. 
£35 delivered. Guideline Impex Ltd., 
75 London Road, Knebworth, Herts 
SG3 6HG. 

WORLDS FINEST ERNIE 
CALLING ALL CLUBS 

Mink -amp. Seueepletuc!#e 
Nicosia Race Club, Cyprus have recently Installed 
out MINICOMP SWEEPSTAKE, custom-built to 
generate random numbers between the range 
0-15000 for their 350 draws of sweepstakes each 
year. 
MINICOMP series random number selectors are 
the finest quality professional products. Modern 
computor techniques ensure equal chance draws. 
MINICOMP SWEEPSTAKE is lust one In the 
whole series covering all ranges. If you would 
Ilke a random number selector built to your 
specifications contact us without obligation. 
Ring JIM FUNNELL, 01-733.228415 or write 

MICROELECTRONICS (DEPT RNS) 
2 4a Coldharbour Lane. London S.W.1 

" Synthesiser 
ounds 

Supreme 
s 

by Dewtron (12}%VAT extra-) 
Famous kits, e.g. was -was complete 
kit £4.50: Fuzz kit £6.50 P&P 250 
under £10. Ring Modulator modules 
£ 11. "Mister Basaman" Basa Pedal 
Units and whole range of synthesiser 
modules, musical novelties. etc. Cata- 
logue 20p from D.E.W. Ltd., 254 
Ringwood Road, Ferndown. Dorset. 

COLCHESTER COMPONENTS SHOP. 
Now open Sunday -Thursday 12-6 p.m. 
J. K. Electronics, 11 Mersea Road. 
Colchester 64433. 

GORSE'S 
MAIN STOCKISTS FOR 

GRUNDIG 
Satellit 2000, 21 Wave Band Radio, TK545 and 
TK745 Stereo Tape Recorders, Radios, Radio/ 
Cassette Recorders, Cassette Recorders. Micro- 
phones, etc., etc. 
Please write, phone or call for full details and 
prices. 

4244 CHURCH ST., 77 THE MALL 
BLACKBURN BURNLEY 

Tel Tel :3S221 

LOW-COST I.C. MOUNTING for any 
size DIL package. 100 Soldercon 
sockets 60p. 7 and 8 hole plastic 
supports 5p/pair. Quantity rates. SAE 
details and sample. Trial pack 60p. 
(P & P 10p/order). P.K.G. Electronics, 
Oak Lodge, Tansley, Derbyshire DE4 
5FE. 

Ladders 
LADDERS. Varnished. 25'2 ft extended. 
£24.05, carriage £1.40. Leaflet, alu- 
minium ladders and loft stairways. 
Tel: Telford 586644. 

ORDER FORM PLEASE WRITE IN BLOCK CAPITALS 

Please insert the advertisement below in the next available issue of Practical Wireless for 

insertions. I enclose Cheque/P.O. for £ 
(Cheques and Postal Orders should be crossed Lloyds Bank Ltd. and made payable to Practical Wireless). 

NAME 
Send to: Classified Advertisement Manager 
PRACTICAL WIRELESS, 
CMG, Classified Advertisement Dept., Rm.2337, 

ADDRESS King's Reach Tower, Stamford Street. 
London SEI ILS Telephone 01-281 SNf 
Rate 
140 per word, minimum 12 words. Box No. 35p extra. 

Company registered in England. Registered No. 53028. Registered office: King's Reach Tower, Stamford Street, London SEI 9LS 
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WATFORD ELECTRONICS 
33135, CARDIFF ROAD, WATFORD HERTS, ENGLAND 
MAIL ORDER, CALLERS WELCOME. Tel. Watford 37774 

ALL DEVICES BRAND NEW ANO FULLY GUARANTEED. ORDER$ 
DESPATCHED BY RETURN OF POST. TERMS OF BUSINESS: CASH/ 
CHEQUEIP.O.s OR BANKERS DRAFT WITH ORDER. GOVERNMENT 
AND EDUCATIONAL INSTITUTIONS OFFICIAL ORDERS ACCEPTED. 
TRADE AND EXPORT INQUIRY WELCOME. P & P ADD 25p TO ALL 
ORDERS UNDER EIS 00. OVERSEAS ORDERS POSTAGE AT COST. 
AIR/SURFACE. (SEND 25p FOR OUR CATALOGUE). 

V AT Applicable to U.K. Customers only. All prices are exclusive of 
VAT. Please add 8% to devices marked To the rest add 121,%. 

Callen welcome to our retail shop at 33, Cardiff Road, behind Watford Foot- 
ball Ground. Monday to Saturday. Ample Free Car Parking space available. 
POLYESTER CAPACITORS: Axial lead type. (Values are In nf). 
410V: 0001, 00015, 00022, 00033 Sp; 00047, 00068, 0 01, 0015, 0018, 0022 4p; 
0033, 0039, 0047, 0068 Sp; 0 1, 0 15, 022, lap; 033, 0 47, 18p; 068 Up. 
184V: 0.15, 022, 0.33 0p; 0 47 /ap; 0.68 1Sp; 1.0 18p; 1-5 Sap; 2 2 24p; 4.7 28p 
DUBILIER: 1110V :0.01, 149; 0022, 1Sp; 0047, 14p; 0 1, tip; 0 47 439. 

POLYESTER RADIAL LEAD (Values In uf). 250V: FEED THROUGH 
0.01, 0-015, 0022, 0.027 Sp; 0033, 0047, 0.068, 0 1 8p; 0.15 7p; CAPACITORS 
0.22, 033 9p; 0 47 10p; 0.68 14p; 1 0 19p; 1-5 24p; 22 28p. 1000pF/350V Sp 

ELECTROLYTIC CAPACITORS: Axial lead type (Velues are In pF). 
254V: 1009F, 40pp: 100V: 20, Sp; 03V:0-47,1-0,1.5,22,2.5,3.3,4.7,6.8,8,10,15, 
22. 7p; 32, 50, 10P; 88, 100, 129; 50V: 1-0, 8p; 50, lip; 220, 15p; 470, tip; 1000, 429; 
44V : 33, $p; 2200 409; 33V : 1000, 38p; 25V : 8, 10, 22, 40, 8p; 80, 100. 160 8p; 22013p; 
470; 840, 219; 1000. 279: 2200, 34p; 3300, 39p; 4700, 47p: 14V: 10, 40. 47, 88, 100, 
125, 220, 0p; 470, 11p; 1000, 1500, lip: 4700. 149; 10V: 4, 100, Op; 640, 10p; 1000, 149; 
125, 220, 2200. Np; 470, lI 1000, 1500,18P; 4700, Np; 10V: 4,100,4p; 640,10p; 1000, 
149; 2200, 18p; TAO -END TYPE: 70V: 2500, Np; 4700, 111p; NV: 3000 78p; 2000, 
72p; 40V: 100001459; 4000 70p; 2500 059; 23V: 4700, Up; 14V: 4700 381). 

TANTALUM BEAD CAPACITORS 
33V: 0.1µF, 022, 0.33. 0-47, 0-68, 1.0, 
2ßµF, 3.3, 4.7, 6.8. 25V: 1.5, 10 
14V: 10µF, 22. NV: 15µF, 33. 4V: 47µF. 
3V: 1009F. 
Price: 11p each. 

MYLAR FILM CAPACITORS 
100V: 0001, 0002, 0005, 0.01µF 
0015, 002, 004, 005, 0.0569F 
0.1µF, 0.15, 0.2 54V: 0.47µF 

Sp 
4p 
7p 

CERAMIC CAPACITORS 
50V d.c. Plaquette body 25mm leads. 
Range: 0-5pF to 10,0009F 3p 
00159f. 0022µf, 0033µ1, 0047µf 49 

JACKSONS VARIABLE CAPS. 
Dielectric Dial Drive 4103 
100/300pF Np 6:1/36:1 484p 
500pF 149 0-1.3650F 240p 
DILEMIN 00 2 365pF 240p 
300pF/S00pF 1059 00208/178 24p 
4832/2K 2 speed Drive with Blow 
unit complete with motion drv. 260p 
knobs and coupling C804 5, 10, 15, 20. 25, 

3229 509F 1209 
Drum 54mm 30p 100, 150pF 14.5p 
0:1 Ball Drive 'L' 3x310pF 372p 
4511/DAF 87p 00-3x2 50F 323p 

CERAMIC TRIMMER 
CAPACITORS 
2-7pF; 4-15pF; 6-25pF; 
9-30pF 17p 

MINIATURE TYPE: 
3-10pF; 3.30pF; 
10-40pF 15p 
5-25pF; 60pF; 88pF 24p 

COMPRESSION 
TYPE 
3-40pF 18p; 20-250pF 
27p; 100-500pF 32p 

SILVER MICA 
(Values in pF) 
3.3, 4-7, 6-8, 12, 18, 
22, 33, 47, 50, 75, 82, 
85, 100, 120, 150, 200, 
250, 300, 330, 360 
8p each. 
1000, 2200pF 11p each. 

SLOPING FRONT 
Alum Box WE1 175p 

MULLARD POT 
CORES 
LA3 
LA5 
LA7 
LA13 

158p 
151p 
2009 
275p 

MULLARD 
MODULES 
LP1185 095p 
LP1186 SNP 

POTENTIOMETERS (AB or EGEN) 
Carbon Track, 025W Log 6 0-5W 
Linear values 
1K el62K () (LIN. ONLY) Single gang 179 
5KO-2M0 single gang 17p 
5K0-2MO single gang D/P switch 37p 
5K0 -2M17 dual gang stereo Sep 

SLIDER POTENTIOMETERS 
0-25W log and linear values 60mm 
5KO-500KO single gang 439 
10KO-500KO Dual gang 55p 
50KO Lin 150mm WS 150 63.51 
PRESET POTENTIOMETERS 
0.1W 500-2.5440 Sub Min Vert. only Sp 
0-25W 1000-3-314 Horizontal 7p 
025W 2000-4.7MO Vertical 7p 

RESISTORS-Elre make 5% carbo n 

Miniature High Stability, Low Noise 
RANGE Val. 1-99 100+ 

025W 2-20-4-7M E24 ip 6-lp. 
5W 2.20-4.7M Ell 2p 1 -Sp 

1W 2.20-10M E12 3p 2p 

1% Resistors for the transistor tester 
'available at 149 each 

PW PROJECTS 
Easy Build Organ 
Music Box General 
Coverage Receiver 
Direction Finder 
Transistor Tester 
Now Available 
Send SAE plus 
109 per Ilst. 

DENCO COILS 
Duel Purpoee 'DP' 
Rng.1-5 B,Y,R,W Np 

6-7 B. Y, R Np 
1-5 Green 74p 

'T' Type Rng. 1-5 B, 
Y. R, W 75p 
B9A Valve Base 19p 
RFC 5 chokes 70p 
IFT 13/14/15/16/17 71p 
1 FT 18/1-8 or 465 14p 
TOC1 7Sp 

MW5FR 72 
/LW 5FR 14p 

ARPHONES 
Magnetic 
25mm 
3-5mm 
Crystal 
FUSES 
20mm 
1 ß5" 
1" Mains 
Ant! Surge 
Holders 
Open 
Enclosed 

1Sp 
1Sp 
30p 

4p 
4P 
Sp 
7p 

Op 
209 

HEAT 
SINKS. 
T092 8p 
TO5 9p 
TO18 Sp 
TO88 10p 
TO3 149 
TO220 1Sp 
InsulatIon 
Kit Sp 
Silicon 
Greece 120p 

OIL 
SOCKETS 

Spin 13p 
14pin 149 
16pin 15p 
24pin 34p 
28pin 44p 

SOLDER - 
CON 
100pins Np 

RHYTHM GENERATOR (PW MAY -JUN 1976 by A. S. WEBB) 

Build this PW Author approved, Easy build Low cost Rhythm 
Generator. We are the sole suppliers of the complete Kit including 
the Case, predrilled printed front Panel and the three RE- 
DESIGNED Fibre -glass P.C. Boards. Prices including VAT. 
Complete Kit £37.94 (p. & p. and insur. £1-00). Ready Built £47.94 
+ £1.00. Semiconductor kit £12.95. Set of three boards £6.50. 
M252AA £7.95 (incl.VAT). 
Send SAE for complete list. (Demonstration on at our shop). 

TRANSISTORS 

AC107 18 
AC117 35 
AC125 32 
AC126 18 
AC127 18 
AC128 18 
AC141 28 
AC141 K 

34 
AC142 28 
AC142K 

25 
AC176 18 
AC187 18 
AC188 II 
ACY17 35 
ACY18 28 
ACY19 25 
ACY20 24 
ACY21 24 
ACY22 18 
ACY28 21 
ACY39 18 
ACY10 24 
ACY11 28 
ACY44 38 
AD140 18 
AD119 u 
A0161 38 
AD162 38 
Mtch.pr.80 
AF11/ 23 
AF115 23 
AF116 23 
AF117 23 
AF118 44 
AF121 33 
AF121 30 
AF125 30 
AF126 34 
AF127 30 
AF139 33 
AF178 4$ 
AF779 50 
AF180 IS 
AF181 48 
AF185 N 
AF186 18 
AF239 34 
AFZ,1 138 
AFZ12 138 
ASY26 31 
ASY29 40 
ASY50 17 
ASY28 31 
ASY78 43 
ASZ2I 224 
AU104 125 
AU105 135 
BC107 9 
BC107B 12 
BC108 0 
BC108B 12 
BC108C 12 
BC109 9 
BC109B 12 
BC709C 12 
BC113 15 
BC114 18 
BC115 18 
BC118 18 
BC117 29 
BC118 15 
BC119 25 

BC135 13 
BC136 15 
BC137 15 
8C1/2 24 
BC143 24 
BC147 7 
BC148 7 
BC149 0 
BC153 N 
BC154 20 
BC157 10 
BC758 12 
BC159 13 
B C -167 12 
BC168 12 
BC168C 14 
BC170 11 
BC171 11 
BC172 11 
BC177 18 
BC178 ta 
BC178 20 
BC182 11 
BC182L 12 
BC183 10 
BC183L 11 
BC184 11 
BC184L 12 
BC1N 22 
BC187 28 
BC212 12 
BC212L 13 
BC213 11 
BC213L 13 
BC214 14 
BC214L 10 
BC3078 15 
BC328 14 
BC441 30 
BC461 N 
BC462 30 
BC549C is 
BCY30 85 
BCY31 02 
BCY32 N 
BCY31 154 
BCY39 N 
BCYIO N 
BCY55 25/ 
BCY58 18 
BCY70 28 
BCY71 20 
BCYM 20 
BCY78 20 
BCZ10 70 
BCZ11 51 
B D115 52 
80121 115 
80123 45 
B D124 7S 
BD131 40 
BD132 40 
BD133 84 
Mtch.pr!85 
BD135 SS 
BD136 SO 

BD137 45 
BO138 45 
BD139 45 
130140 N 
8D142 53 
BD115 SS 
BDY11 115 
BDY17 13S 

BDV00 75 
BDY61 N 
BF115 22 
BF154 18 
BF156 23 
BF173 2.5 
BF177 28 
BF178 28 
BF179 33 
BF180 33 
BF181 33 
BF182 33 
BF183 33 
BF184 32 
BF185 31 
BF194 10 
BF195 10 
BF196 14 
BF197 15 
BF196 15 
BF224A 12 
BF244 17 
BF256 34 
BF257 34 
B F258 38 
BF259 41 
13F59/ 20 
BF595 18 
BFR39 30 
BFR40 30 
BFR79 30 
BFR80 30 
BFX18 54 
BFX29 28 
BFX38 30 
BFX53 40 
BFX55 44 
BFX64 38 
BFX81 144 
BFX81 24 
BFX85 28 
BFX86 28 
BFX87 33 
B FX88 24 
BFY50 18 
BFY51 18 
BFY52 18 
BFY65 23 
BSY26 28 
BSV29 27 
BSY78 25 
135X20 22 
BSY95A 18 
BUMS. 2N 
M3055 85 
MJ400 120 
MJ491 140 
MJ2935 51 
MJE310 45 
MJE370 48 
MJE371 Si 
MJE520 51 
MJE521 SS 
MJE2955 N 
MJE3055SS 
MPF102 30 
MPF703 34 
MPF104 42 
MPF105 42 
MPSA06 311 

MPSA56 30 
MPSA70 32 
MPI1131 38 
NKT720 35 
N KT275 28 

OC23 144 
OC25 18 
OC26 48 
OC28 84 
OC29 58 
OC35 54 
OC38 N 
0C41 it 
0C42 18 
OC14 18 
0C45 18 
0C46 21 
0070 17 
0071 17 
0072 27 
0074 28 
0075 35 
0076 37 
0077 Sf 
0079 38 
0031 18 
°C81 D 24 
0082 18 
00820 39 
0083 28 
0084 44 
OC81N 44 
OC722 135 
OC123 115 
0C139 84 
0C140 114 
0C141 157 
OC770 30 
0C171 32 
0C200 43 
OC201 80 
OC202 N 
OC203 84 
OC204 78 
OCP70 SO 

OCP71 4S 
ORP12 84 
ORP61 84 
TIC/4 30 
TIC45 
TIP29 43 
TIP29A 45 
TIP29C 08 
TIP30 52 
TIP30A 54 
TIP30B 14 
TIP3oC 78 
TIP31 54 
TIP31A Si 
TIP31B 711 

TIP31C 84 
TIP32 41 
TIP32A 04 
TIP328 51 
TIP32C N 
TIP33 N 
TIP33A IS 
TI P33B 112 
TIP33C130 
TIP34 110 
TIP34A11S 
TIP34B 147 
TIP35 254 
TIP35A 225 
TIP35C 214 
TIP38A378 
TIP11A N 
TIP41B 73 
TIP42A 78 
TIP12B 78 

TIP2955 85 
TI P3055. N 
TIS43 25 
T1S44 18 
TIS48 31 
TIS48 25 
TIS49 72 
TIS50 32 
TIS74 31 
TIS91 20 
ZTX107 12 
ZTX108 12 
ZTX109 13 
ZTX300 14 
ZTX301 14 
ZTx302 18 
ZTx3o3 15 
ZTX304 24 
ZTX311 IS 
ZTX314 18 
ZTX341 19 
ZTX500 1I 
ZTX501 13 
ZTX502 18 
ZTX503 14 
ZTX504 47 
ZTX531 28 
ZTX550 18 
2NS26 N 
214696 15 
214697 13 
2N6N 36 
2N899 33 
2N700 12 
2N708A 15 
2N707 S0 
2N708 IS 
2N918 N 
2N914 /4 
2N916 27 
2N920 51 
2N930 18 
291961 111 

2N987 42 
2N1090 85 
2141091 51 
2N1131 22 
2N1132 23 
2N13M 24 
2N1302 17 
2N1303 N 
2N1304 21 
2N1305` 28 
2N1306 28 
2N1307 28 
2N1308 3S 
2141671 120 
2N1871B132 
21418930 30 
2N19110 48 
2142160 14 
2N2217 23 
2N2218A 24 
2N2218A24 
2N2220A28 
2142221A23 
2N2222 22 
2N2303 34 
2N23N 14 
2N2483 30 
2N2484 34 
2N2646 41 
2N2904° 24 
2N2904A24 

2N2906 1 
2N2007 2 
2N2907A2 
2N2926G 1 

2N2926O 
2N2926R 
2N2920Y 
2N3011 1 

2143053 Z 
2143054 45 
2N3055 41 
2N3525 78 
2N3614 00 
2N361S N 
2143702 1a 
2N3703 12 
2143704 II 
2143705 12 
2N3706 II 
2143707 10 
2N37N 6 
2143700 0 
2N3710 12 
2143711 12 
9113771 110 
2113772 175 
2143773 228 
2N3819 20 
2N3820 40 
2N3823 N 
2N3824 N 
2N3884 Si 
2143903 18 
2143804 IS 
2N3905 17 
2N3806 17 
2N1037 34 
2141058 15 
2144061 13 
2N4062 14 
2N4871 34 
2N4922 82 
2145135 12 
2N6136 12 
2145138 12 
2N5457 34 
2115456 42 
2N5459 42 
2N6027 35 
3N140 51 
3N141 N 
40311 38 
40313 51 
40316 84 
40317 38 
40326 38 
40327 18 
40347 N _x 40348 73 
40360 14 
40301 51 
40382 84 
40411 220 
40412 42 
40480 N 
40476 131 
40494 73 
40495 N 
40603 84 
40636 III 
40673 55 

Matched 
Pair 
15p axtra 

TTL 74* 
DIGITAL Cs 
7400 13 7474 
7401 13 7475 
7402 14 7476 
7403 18 7480 
7404 20 7181 
'7405 20 7482 
7406 44 7483 
7407 44 7484 
7408 17 7485 
7409 17 7486 
7410 13 7489 
7412 23 7490 
7413 40 7491 
7414 70 7492 
7416 38 7493 
7417 42 7494 
7420 17 7495 
7422 30 7496 
7423 28 74100 
7425 30 74104 
7426 31 74105 
7427 31 74107 
7128 44 74109 
7430 18 74110 
7432 28 74111 
7433 41 74116 
7437 31 74118 
7438 31 74119 
7440 18 74120 
7441 74 74121 
7442 74 74122 
7443 130 74123 
7444 120 74125 
7445 N 74126 
7416 120 74128 
7447 62 74132 
7448 80 74141 
745C 17 74142 
7451 17 74143 
7453 17 74144 
7454 17 74145 
7460 15 74147 
7470 35 74148 
7472 38 74150 
7473 35 74151 

37 
37 
37 
N 

114 
87 
IS 
so 

144 
00 

314 
18 
02 
SS 
45 
92 
73 
82 

155 
45 
48 
38 
82 
411 
73 
1N 
115 
185 
185 

34 
51 
73 
42 
82 
ea 
N 
72 

314 
101 
244 
195 
114 

70 

74153 84 
74154 172 
71155 80 
74156 80 
74157 42 
74159 225 
74160 214 
74161 218 
74162 214 
74163 210 
74164 142 
74165 152 
74168 181 
71187 342 
74170 244 
74172 SN 
74173 175 
74174 173 
74175 114 
74178 118 
74177 118 
74178 143 
7/178 143 
74180 123 
74181 345 
74182 IS 
74184 144 
74185 114 
74186 680 
74188 4S0 
74190 114 
74191 114 
74192 143 
74193 143 
74194 143 
74195 SI 
74106 115 
74197 118 
74198 248 
74199 240 
FILL 
0CA 
CMOS 
8484E 
AYA I LADLE 

CMOS+k 
4000AE 14p 
4001AE 1Sp 
4002AE 15p 
4008AE Np 
4007AE 18p 
4009AE 4SD 
4010AE Np 
4011AE t8p 
4012A 14p 
4013AE Iip 
4015AE Sip 
4016AE lip 
4017AE 83p 
4018AE 03p 
4019AE /8p 
4020AE 629 
4021AE 839 
4022AE 78p 
4023AE tap 
4024AE 14p 
4025AE 17p 
4028AE142p 
4028AE 749 
4029AE Np 
4030AE 44p 
4033AE11Sp 
4034AE184p 
4040AE Np 
4042AE Np 
4043AE 839 
4044AE T7p 
4045AE1/Sp 
4046AE1/0p 
4047AE 74p 
4049AE 48p 
40S0AE 49p 
/055AE1Np 
4056AE1Np 
4069A 1Sp 
4070AE 38p 
4510AE124D 
4511AE1Np 
4518AE1Np 
4520AE102p 

LINEAR IC'S 
702 7Sp 
709C 14 pin 28p 
709 8 pin 30p 
709 TO5 32p 
710 43p 
741 14 pin 32p 
741C 22p 
741 TO5 32p 
747C 706 
748C 28p 
8038CC 274p 
AY -1-0212 554p 
AY -1-5051 126p 
AY -5-1221. 3409 
AY -1-67216 175p 
AY -5-3500. 810p 
CA3011 1129 
CA3014 137p 
CA3018 72p 
CA3020 145p 
CA3023 138p 
CA3028 Np 
CA3035 1329 
CA3036 137p 
CA3043 157p 
CA3046 Np 
CA3048 2119 
CA3053 44p 
CA3075 184p 
CA3081 1Np 
CA3059E 1S4p 
CA3080AQ 375p 
CA3123E 1449 
CA3130 1559 
ICL8038CC2'rOp 
LM300H 170p 
LM301 A 34p 
LM30I TO5 45p 
LM308 1249 
LM318 70p 
LM380 14p 
LM381 1Np 
LM3900 4Sp 
M253 4Sp 

MC724 1Np 
MC1303L 118p 
MC1304P 349p 
MC1310P 144p 
MC1312PQ 184p 
MCI 458P 78p 
MC1496 Sip 
MC1710CG Np 
MFC4000B Np 
MFC6040 151p 
MK502S3 S84p 
NE350 1849 
NE515A SNP 
NE555 459 
NE556DB Np 
NE560 225p 
NE561 325p 
NE582B 270p 
NE565A 214p 
NE566 1Np 
NE567V 21110p 

SL403D 1709 
SL/14A 1749 
SN76003 MD 
SN76013 1139 
SN72733 136p 
SN76023 1Np 
51472702 Np 
SN76033 11149 
SN76227 175p 
SN76116 2519 
TAA550B 36p 
TAA621A 2939 
TAA661A 181Ip 
TAA960 
TAD100 130p 
TAD710 170p 
TBA540Q 2559 
TBA641B 224 
TBA800 80p 
TBA810S fsp 
TBA9200 350p 
TDAN20 300p 
TCA270SQ 3999 
ZN414 10Sp 
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WATFORD ELECTRONICS 

(Continued from opposite side) 

DIODES 
AEY11 
84100 
BY126 
BY127 
IN916 

049 
0410 
0447 
0A70 
0479 
04,81 
0A85 
0A90 
0A91 
0495 
04200 
04202 
P L4001 
PL4004 
N914 
N4001/2 
N4003 
N4004/5 
N4006/7 
N4148 
N5401 
N5404 
N5406 
N5408 

70p 
10p 
12p 
12p 
5p 
Op 

40p 
Op 

Op 
10p 

Op 
lop 

6p 
6p 
Op 

9p 
6p 
Op 
8p 
4p 
5p 
6p 
6p 
7p 
5p 

13p 
16p 
19p 
25p 

BRIDGE 
RECTIFIERS 
(plastic case) 

1Á100V 29p 
14200V 26p 
1Á400V 31p 
1Á600V 34p 
2Á50V 33p 
2Á100V 44p 
24200V 44p 
24400V 56p 
2Á600V 64p 
4Á100V 59p 
44400V 70p 
44800V 1059 
6Á100V 73p 
64400V' 94p 
8Y122 54p 
BY164 54p 

ZENERS 
Rng.3 3V- 33V 
400mW 9p 
I 3W 179 

VARICAPS 
MVAM1 270p 
MVAM2 105p 
BB105B 23p 

Noise Diode 
Z5J 105p 

SCR's 
Thyristors 
1Á50V 38p 
1Á100V 42p 
14200V 47p 
1Á400V 52p 
1ASOOV 70p 
3450V 38p 
3Á100V 43p 
3Á200V 55p 
34400V 74p 
3Á600V 99p 
54400V 90p 
74400V 125p 
Cl 06D 50p 
MCRI01 29p 
TIC44 29p 
2N4444 loop 

TRIACS 
34400V 100p 
64400V 120p 
6A500V 150p 
8A400V 150p 
104500V 165p 
154400V 240p 
15A500V 280p 
40430 99p 
40669 95p 

DIAC 
ST2 20p 

OPTO ELECTRONICS. 
DL704 75p 
OL707 75p 
DL727 í80p 
DL728 1110p 

XAN345 3" 
Green 140p 

XAN652 6" 
Green 170P 

MAN3610 170p 
MAN3640 170p 
Mi nitron 
3015F 110p 

LEDS + Clin 
TIL209 Red14p 
02" Red 18p 

Yell ow, G reem 
Amber 219 

OCP 70 40p 

OCP 71 85p 

ORP 12 589 

ORP 61 50p 

2N5777 369 

VOLTAGE 
REGULATORS 

723C 45p 
TBA625B 95P 
TO3 Type 
145V 140p 
IA 12V 1409 
14 15V 1509 
14 18V 185p 
LM309K 150p 
MVR5 160p 
MVR12 160p 

ALUM. BOXES 
with lid" 
2:x5}x1}" 46p 
4x4x1}" 46p 
4421x11" 46p 
4251x11" 58p 
4x21x2" 46p 
342x1" 40p 
6x4x2" 78p 
7x5x2=" 84p 
8x6x3" 106p 
10x7x3" 122p 
10x4(x3" 110p 
12x523" 120p 
12x843" 180p 

ALUM 
PANELS" 
6x3" 16p 
6x4" 21p 
8x3" 28p 
7x10' 389 
8 x 12' 409 

Sloping Front 
WE1" 175p 

Panel Meter 
T23" 3409 

SPEAKERS 
800 .1W 
2.5": 3" 56p 
6402 5" 659 

COPPER CLAD BOARDS' 
SRBP 8.75 x 9.5" 48p 
Fibre Glass 6 x 6" Up 

12 x 12" 115p 

FERRIC CHLORIDE 
11b bag Anhydrous 65p + 30p 

(P 6 P) 

VEROBOARD" Pitch 
0.1 0.15 0.15 

(copper clad) (plain) 
21 x 31" 32p 24p 15p 
21 e 5" 35p 35p 20p 

x 31" 359 359 
30 x 5" 40p 41p 
2) x 17" 105p 73p 
3) x 17" 145p 115p 
41 x 17" 185p 
Pkt of 36 pins 
Spot lace cutter 52p 
Pin insertion tool 72p 

299 
60p 
75p 

1109 
22p 

BATTERY CONNECTORS 
Polarised PP3 Op 
Polarised PP9 9p 

VERNIER DIALS` 
VDl 8:1 Ratio 36min 
VD2 8:1. Ratio 50mm 
VD3 8:1 Ratio 70mm 

1609 
190p 
220p 

Many other items available. 
It pays to visit us. We are 
situated behind Watford Football 
Ground Nearest underground/ 
Br. Rail Station: Watford High 
mtreel. 

KNOBS fit }" shaft with grub screws, 
except K2 (push fit) 4, KO (for sliders). 
K1 Black or White pointer type Op 
K2 Slim silvered aluminium 10p 
K4 Black serrated. Metal top with 

line indicator 33mm diam. 20p 
K4A As above but 25mm diem. l6p 
K5 Black fluted metal top and skirt 

calibrated 0-10. 37(nm diam. 24p 
K6 PK2 as 65, pointer on skirt 24p 
K7 Black, knurled, tapered. Metal 

top 6 skirt. Calih. 0-10, 30mm 22p 
K8 Black or silvered for slider pot Op 
K9 Solid Aluminium, Amplifier Knob, 

Professional type, with etch line 
indicator 16.5 x 12mm diam. 24p 

KlO As above but tapered 18.5 z 17mm 
diam. 269 

Kll Aluminium, (Top Hat) Knurled 
body with 18.5mm skirt. Knotched 
Attractive 30p 

JACK PLUGS 

Screened Plastic 
chrome body 

2.5mm 10p Op 
3.5mm 149 fop 
MONO 18p 139 
STEREO 289 189 

SOCKETS 

Open Moulded 
metal with 

8p break 
Op contacts 

13p 17p 
15p 22p 

DIN 
2 pin Loudspeaker 
3, 4, 5 (180° & 240°) 

Plugs 

12p 

Sockets 

tp 

CO -AXIAL (TV) 14p ¡ 10p 

PHONO 
assorted colours 
Metal screened 

Op 
12p 

5p (Single) 
7p (Double) 

top (Triple) 

BANANA 4mm 
2mm 

7p 8p 
7p ip 

PANEL METERS Full scale 
r9x 46 x 35mm req. 1)" hole 
0-50µA 0-100mA S0µA-0-50µA 
0-10004 0-500mA 100u4 -0-1000A 
0-5000A 0-1 Amp 500mA-0-500A 
0-1m4 0-50V DC £3.05 each 
0-5m4 0-300V DC EDGEWISE 0-10mA "S" 89 x 32 x 70mm 
0-50mA "VU" 0-1mA, 0-500µA. 
Price £3.05 each. Price £4 14 

108 x 825 x 38mm req. 80mm panel hole 
0-50µA; 0-1001./A; 0-500µA £4.40 
DUAL VU METERS (150µA approz) £4.65 

TRANSFORMERS (Mains Prim. 220-240V) 

6-0-6V 100mA 90p 6-0-6V 1.5A 240p+ 
9-0-9V 100mA 959 9-0-9V 2A 270p+ 
12-0-12V 100m4 98p Prim. 120/240V, Sec 
15-0-15V 100m4 210p 20V fir. 2.54 & 12V 
0-12 0-12V 150mA 1009 /n nA 195p+ 
0-6 0-6V 280mA 170p ITT Pulse Tranelor- 0-12 0-12V 0.5A 1989+ 

mer Miniature 1:1 24-0-24V 0.54 198p+ 
1109 9-0-9V 1A 245p+ 

12-0-12V 1A 242p+ LT44 Mini. Driver. 
15.0-15V 1 A 2459+ Pri. 20K, Sec. 1K 
18-0-18V 1A 275p+ 549 
30-24-20-15-12-014 LT700 Min. O/P Pri. 
Multi tappings 325p+ 1.2K, Sec. 3 Ç) 54p 
30-24-20-15-12-0 MOT Min. O2IP Pri 
2A multi tap' 345p+ 1.2K, Sec. 8 n 42p 

(Please add 480 D6p charge to all prices 
marked +, above our normal postal charge.) 

LAMP HOLDERS AND LAMPS 
LES HOLDER Dome shaped, Red, 
Blue, Green, Yellow, White 14p 

LES BULBS 6v and 12v 7p 

MES HOLDERS Chrome cover, Red or 
Amber, Jewelled top Sop 

MES BULBS 3.5V 6V 12V 7p 

NEONS Mains, Sealed with Resistor. 
Sq. Top, Red or Grn. Round Top Red 22p 
Neon with leads, 95V AC (No resistor) Op 

SWITCHES SLIDE 250V: 
TOGGLE: 2A, 250V 1A DP 10p 
SPST 21p 14 DP C/O 129 
DPDT 27p (A DP Op 
SUB -MIN TOGGLE PUSH BUTTON 
SP changeover 48p Spring loaded 
SPST on/off 44p SPST on/off S5p 
DPDT 6 tag 69p SPOT Clover 65p 
DPDT Centre off tap DPDT 6 Tag 115p 

SWITCHES. PUSH BUTTON: 
Miniature Non Locking 
Push to Make 15p 
Push to Break 25p 
ROCKER (white): 10A 250V 
SP changeover centre off 25p 
ROCKER: (black) on/oft 10A 250V 20p 

ROCKER: Illuminated (white) 
lights when on. 3A 240V 46p 
ROTARY: (ADJUSTABLE STOP) 1 pole/ 
2-12 way, 2p.2 -6W, 3p/2-4W,4P/2-3W 30p 
ROTARY: Mains 250V AC , 4 Amp 2tp 

INDEX TO ADVERTISERS Flairline Supplies ............354 
Fraser -Manning Ltd. ... ... ... 364 

Partridge Electronics Ltd. ... 
Pulse Electronics ... ... 
Precision Petite ... ... ... 

... 298 

... 297 

... 352 

Alben Engineering ... ... ... 339 
Ambit International ... .. ... 312 G. T. Technical Information Service ... 363 
A.S.P. Ltd. ... ... ... ... 294 Gorse's ... ... 365 Radio Component Specialists ... 345 
Astro Electronics ... ... 288, 297 

... ... 
Greer bank Electronics 344 Radio Book Service ... ... 363 

A. H. Supplies ... ... ... ... 339 
... ... 

Greerweld Electronics 
... 

351 Radio Exchange Ltd., ... cover iii ... ... ... 
Ramar Construction Services ... 364 
R.S.C. (Hi-Fi) 282, 283 

Bamber, B. ... ... ... ... 347 R.S.T. Valve Mail Order Co. ... ... 361 

Barclay Electronics ... ... ... 291 
H. A. C. Short -Wave Supplies ... ... 344 Radio & T.V. Components Ltd. 286, 287 

Barrie Electronics 292 H. M. Electronics ... ... ... 365 

Bell's Television Services ... 
Bentley Acoustic Corporation Ltd. 

... 363 

... 290 

Harversons Surplus ... 
Helme Audio ... ... 

... 357 
364 
288 Salop Electronics ... ... ... ... 364 

B. H. Component Factors Ltd. ... 344 Henrys (Radio) Ltd. ... Saxon Entertainments ... 295 
Bi -Pak Ltd. ... ... ... ... 293 Scientific Wire Company, The ... 364 
Bi -Pre -Pak Ltd. ... ... ... ... 299 Sintel ... ... ... ... ... 292 
Birkect, J. ... ... 298 I.C.S. (UK)... ... 363 Sonic ... ... ... ... ... 368 
Boffin Projects ... ... 364 I.L.P. Electronics Ltd. ... ... ... 289 Southern Valve Co. ... ... ... 288 
British Institute of Engineering Intercexc I.C.S. ... ... ... ... 363 Surplectronits ... ... ... 340 

Technology ... ... 282, 351, 356 Swanley Electronics ... ... ... 348 
British National Radio & Electronics 

School ... ... ... ... 296, 311 
J. Bull (Electrical) Ltd. 355 Kensington Supplies ... ... ... 363 

352 ... ... 
Bush & Meissner 
Butterworths 

... 

... 354 
358 

Kinnie Components ... ... ... 312 Tamba Electronics ... ... 
Tape Talk ... ... ... ... 

... 

... 363 
340 ... 

Bywood Electronics ... ... 
... 

354 
Technomat ìc Ltd. ... ... ... 

365 ... 
Leecrenic ... 

... Lewis Radio ... 
... 353 
... 348 

Teleradio Electronics ... ... 
Time -Micro Electronics .........347 
Trampus Electronics 

... 

cover ii 
Caranna, C. ... 363 Linear Products ... 298 

... ... 
Tudor Rees (Vintage Services)... 362 

C. J. L. Ltd. .. ... ... ... 360 London Electronic College ......363 
Cleveland Supplies ... ... ... 358 Lynx Electronics ... ... ... 359 
Copper Supplies ... .. ... ... 364 
Cox Radio (Sussex) Ltd. 362 Unilec ... ... ... ... ... 316 

... ... 
Crescent Radio ltd. ... ... 

... 

... 296 Magenta Electronics .........360 Ultron Components ... ... ... 284 

Crofton Electronics ... ... ... 344 Magnum Publications ... ... 364 
Manor Supplies ... ... ... 358 Watford Electronics ... ... 366, 367 

D.E.W. Ltd. ... ... .. - 365 
Maplin Electronic Supplies 
Marsh Trading ... ... 

cover iv 
.. 366 

Wentworth Radio ... ... 
West London Direct Supplies ... 

... 296 

... 352 Doram Electronics ... ... 
Dziubas, M. ............358 ... 315 Marshall, A. &Sons ... ... 

Mecac 
... 356 Wilmslow Audio ... " ... 285 ...............360 

Milward, G. F. ... ... 339 Wrights, S. G. ... ... ... ... 4 

Miniki:s Electronics .........364 
Electronics Design Associates 284 Multicore Solders... ... ... ... 290 ... 
Electronic Mail Order Ltd. ... 

... 

... 368 Newman Electronics ... ... .. 354 Xeroza Radio ... 316 

Electro -Time ... ... ... ... 294 
Electrovalue Ltd.... ... 
Elvins Electronic Musical Centre 

... 292 

... 356 Oliver.. P. G. ... 364 Z. & 1. Aero Services ... ... 368 
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Office and W 

//AdWESTBOURNEaGROVEa Z& 
LONDON W2 55F 

Tel: 727 56411213 Please 

I A 
send all 

E 
correspondence 

R O SERVICES 
and Mail -Orders to Head Office 

LTD Retail Shoo 

B 
as TOTTENHAM LONDON ROAD 

WI 
Tel: 580 8403 

Open all day Saturday 

MULTIMETERS-MADE IN USSR 
AC/DC AC/DC LINEAR I.C. AMPLIFIERS 

1 MULTIMETER MULTIMETER TAA263-3 stage low level amplifier. 
TYPE U4324 TYPE U4315 Bandwidth DC to 600kHz. Supply voltage 
33 ranges covering 6-8V. Output power 10mW 15042 load. 
D.C. current 42 ranges Typical gain 77dB. TO72 case. £0.85 
604A to 3A; covering: TAA293-Med. freq. amplifier up to 
AC current D.C. current 600kHz. Supply voltage 6V. Output 
3001,A -3A; " 50irA-2.5A; A.C. power 10mW into 15012. Typical gain - ' g." DC voltage: 0.6- current: 50014A- 89dB. TO74 case. £0.65 
1200V 2.5A; AC/DC TAA320-MOST stage followed by a AC voltage: 3- I 4° voltage: 1-1000V; bi - polar transistor. Gate - to - source 
900V Resistance 30012- voltage 9-14V. Drain current 1µA. Resistance: 500kL2; Capacity up Power dissipation 200mW. TO18 case. i 50012-500k1í to0.5µF ;Transmission level: -15 to+2db; £0.60 Level: -10 to Sensitivity: 20k12/V DC. 2k12/V AC. 
+12db PRICE £11.25* HIGH GAIN DARLINGTON PAIRS Sensitivity: Plastic 3 -lead case encapsulated DAR - 
20,000 o.p.v. DC. 
4,000 o.p.v. A.C. 

TRANSISTORS FOR T.V. 
APPLICATIONS 

LINGTON pair. Typical current gain 
30,000. Max. collector voltage VcBo 40V. 

Instrument is powered by re -chargeable R2008B 0-95 BU133 1 55 Max. collector current 400mA. Icso 
nickel cadmium batteries. R2010B 1.65 31)208 200 10nA. BC516-PNP £0.80. BC517-NPN 
PRICE £10.85 BÚ126 1.55 £0.80 

Full description of the above, as well as other instruments, is available in our illustrated 126 -page catalogue, which also includes 
price list of comprehensive range of transmitting and receiving valves, semiconductors and passive components. Please send 20p 
for your copy. 

HANDLING AND POSTAGE CHARGES. When ordering through our Mail Order Service please add £1 00 for each instrument 
and 20p in £ for other items (subject to a minimum charge of 20p). 

VALUE ADDED TAX: Prices are exclusive of VAT. Items marked with asterisk are at present rated at 8% and others at 124%. 
This percentage must be added to the total value of the order including handling charges. 

SONIC QUALITY SPEAKERS 

AT DISCOUNT PRICES 

FANE CRESCENDOS 
8-15 ohms 

Rec. Sonic 
Price Price 

12"'A' 49.86 3325 

SPECIALS 
Spec. Price 

Goodmans 12PD 
8 ohms 1695 

12" B/L 52.44 34.00 Celestion Horn 
12" Bass 49.30 3300 M1000 13.75 
15" 100A 6400 42.50 Carr. 50p. 
15" Bass 6610 44.00 
18" 'A' 88.72 59.50 SPEAKER KITS 
18" Bass 89.95 6000 Spec. Price 
18" Colossus 9995 6650 Fane Mode One 
Carriage £1.00 per unit. 

FANE SPECIALIST 
RANGE 
8-15 ohm 

Rec. Sonic 
Price Price 

Disco 60 2595 1750 
Guitar 60L 2475 1650 
Guitar 60B 24.95 1650 
PA60 24.75 16.50 
Bass 70 3775 25.00 
Above '60' range are 12" 
speakers with a 60 watt 
rating; Bass 70 is a 15" 
bass unit. 
Carr. 75p. 

1975 pr. 
Wharfedale Linton 

2395 pr. 
Wharfedale GI'ndale 

3XP 5395 pr. 
Carr. £150 pr. 

Send sae for leaflets 
and all enquiries. 

All items subject to 
availability. 

Prices correct at 3-5-76 
ALL PRICES INCL. 
VAT. 

403 SAUCHIEHAUL STREET 
GLASGOW 

Tel.: 248 0700 
(CLOSED TUESDAY) 

VALVE BARGAINS AERIAL BOOSTERS 

Any 5.64p. 10-E110, S0 -ES. Your 
choice from the following list, 
ECH84, ECC82, ECL80, EF80, 

EF183, EF184, PC86, PC88, PCF80, 
PCF802, PCL82, PCL84, PCL85, 
PCL805, PCL86, PFL200, PL36, 
PL504, PY33, PY81, PY800, PY88, 
EH90, 30FLI, 30FL2, 30PL14, 6F28 

Colour Valves 30p each PL508, 
PL509, PY500/A. 

We make three types of Aerial 
Boosters all for set top fitting, with 
Co -ax Plugs and Sockets. 
B 11-For Stereo and Standard 

VHF Radio. 
B 12-For the older VHF Tele- 

vision, please state BBC1 and 
ITV Channels. 

B 45-For mon. or colour this 
covers the complete UHF 
band. 

All Boosters are complete with 
B attery and take only minutes 
to fit. 

Price f3.60 each. 
POLYESTER CAPACITORS 250v/w (MULLARD) 

Price 25p per pack of five: 01µF, 015µF, 022µF, 033µF, 047µF, -lpF, 
15µF, 22µF. 33µF, -17µF, 15µF, 

Prices Include V.A.T. P. & P. under E1.15p, El to £320p above £3.30p. 
Overseas at cost. Money back guarantee on all orders. 

ELECTRONIC MAILORDER LTD., 
02 BRIDGE ST., RAMSBOTTOM, BURY, LANCS. Tel. Rams. 3010 

PLEASE MENTION 

PRACTICAL WIRELESS 

WHEN REPLYING TO 

ADVERTISEMENTS 
Published on approxinutely the 7th of each month by IPC Magazine Limited, Fleetway Home. Frringdon Street, London EC4A 4AD. Printed In England by Index Printer., 
Dunstable. Bede. Sole Agents for Australia and New Zealand-Gordon and Gotch Aoki.) Ltd.: South Africa-Central News Agency Ltd. PRACTIc1L Wuscaan is sold subject 
to the following conditions, namely that It hall not, without the written consent of the Pub fishers first having been given, be lent, resold, hired out or otherwise disposed of by way of Trade at 
more than the recommended selling price shown on the cover, excluding Eire where the se ling price is subject to V.A.T., and that It shall not be lent, resold, hired out or otherwise disposed 
of in º mutilated condition or in any unauthorised cover by way of Trade or affixed to or as part of any publication or advertising, literary or pictorial matter whatsoever. 



NEW EDU-KIT MAJOR e 
Total Building Costs £9.00 INC. VAT 

P P i- Ins. 6.5p. (Overseas Seamail P& i' £3,50: 

* 4 Transistor Earpiece 
Radio 

* Signal Tracer 
* Signal Injector 
* Transistor Tester 

NPN-PNP 
* 4 Transistor Push Pull 

Amplifier 
* 5 Transistor Push Pull 

Amplifier 

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

* 7 Transistor Loud- 
speaker Radio 
MW/LW 

* 5 Transistor Short 
Wave Radio 

* Electronic Metronome 

* Electronic Noise 
Generator 

* Batteryless Crystal 
Radio 

* One Transistor Radio 
* 2 Transistor Regenera- 

tive Radio 
* 3 Transistor Regenera- 

tive Radio 
* Audible Continuity 

Tester 
* Sensitive Pre -Amplifier 

Components include: 24 Resistors * 21 Capacitors * 10 Transistors 
* 3}in Loudspeaker * Earpiece * Mica Baseboard * 3 12 -way connectors 
* 2 Volume controls * 2 Slider Switches * I Tuning Condenser * 3 Knobs 
* Ready Wound MW/LW/SW Coils * Ferrite Rod * 6} yards of wire 
* 1 Yard of sleeving, etc. Complete kit of parts including construction plans. 

VHF AIR 
CONVERTER KIT 
Build this Converter K it and 
receive the Aircraft Band by 
placing it by the side of a 
radio tuned to Medium Wave 
or the Long Wave Band and 
operating as shown in the 
instruction» supplied free with 
al) parte. Uses a retractable 
chrome plated telescopic 
aerial, Gain Control, V.H.F. 
Tuning Capacitor, Transistor, 
eta_ 
All Parts including Case and 

£3 95 Plans 
and Ins. 40p. 

INC. VAT 

POCKET 
FIVE 
NOW WITH 3" 
LOUDSPEAKER 
3 Tuneable wavebands. 
M.W., L.W., and Trawler 
Band, 7 stages, 5 transistors and 
2 diodes, supersensitive ferrite rod 
aerial, attractive black and gold case. 
Size 51" x 11" x 31" approx. 
All Parts including Case and Plans. 

Total Build- 
ing Costa 

£3. 60 
INC. VAT 

P&P +Ins. 50e. 

NEW 
Everyday 
Series 
Build thls 
exciting new 
series of designs. 

E.V. 5. 5 Transistors and 2 diodes. 
M W/L6'. Powered by 48 volt Battery. Ferrite 
rod aerial, tuning condenser, volume control, and now 
with 3" loudspeaker. Attractive case with red speaker 
grille. Size 0"x51"x21" approx. All parts including 
(lase and Plans. 

Total Building costa £430 p & P + Ins. 50p 

E.V. 6. Case and looks as above. 6 Transistors and 3 
diodes. Powered by 9 volt battery. Ferrite rod aerial, 
3" loudspeaker, etc., MW/LW coverage. Push Pull 
output. 
All parts including case and plans. 

INC. VA 
Total Building costa £4.95 p & P + Ìns. 55p 

R.V. 7. Case and looks n abov e, 7 Transistors and 
3 diodes. Six wavebands,, MW/LW, Trawler Band 
SWl, SW2, SW3, powered by 9 volt battery. Posh 
Pull output. Telescopic aerial for short waves. 3" 
Loudspeaker. 
All parla Including Case and Plans 

Total Buildingcosts £6 35 INC. VAT 
P& P + Iue. 55p 

TRANSONA FIVE 
NOW WITH 3" 
LOUDSPEAKER 

Wavebands, tran- 
sistors and speaker 
as Pocket Five. Larger 
Case with Red Speaker 
Grille and Tuning 
Dial. Plans and Parts 
Price List free with 
parts. 

Total Building costs £405 P & P + Ins. 50p 

ELECTRONIC CONSTRUCTION KITS 
Self Contained Multi -Band 
V.H.F. Receiver Kit. 8 Tran- 
sistors and 3 Diode.. Push/Pull 

output. 3" Loudspeaker, Gain Control. Superb 
9 section swivel ratchet and retractable chrome 
plated telescopic aerial, V.H.F. Tuning Capacitor, 
Resistors, Capacitors, Transistors, etc.Will receive 
T.V. Sound, Public Service Band, Aircraft, V.H.F. 
Local Stations, etc. Operates from a 9 Volt PP7 
Battery (not supplied with kit). 
Complete kit of parta including construction plano £ 5 IC. VAT 

I'N& P and Ins. 55p. 

ECK2 

ECK4 7 Transistors, 6 tuneable wavebands, MW, 
LW, TrawlerBand, 3 Short Wave Bande. 
Receiver Kit. With 5" x 3" Loudspeaker. 

Push/Pull output stage, Gain Control, and Rotary 
Switch. 7 Transistors and 4 Diodes. 6 section 
chrome -plated telescopic aerial. 8" Sensitive Ready 
Wound Ferrite Rod Aerial. Tuning Capacitor. Resistors, 
Capacitor°, etc. Operates from a 9 Volt PP7 Battery 
(not supplied with kit). Complete kit of parts including 
construction plans. £6.55 INC. VAT 

I' & P and Ire. 35p. 

EDU-KIT 
Build Radios, 
Amplifiers, etc. 
from easy stage 
diagrams. 

Five units including 
master unit to 
construct. 

Components include: Tuning Condenser: 2 Volume 
Controls: 2 Slider Switches: Fine tone 3" moving colt 
Speaker: Terminal Strip: Ferrite Rod Aerial: Battery 
Clips: 4 Tag Boards: 10 Transistors: 4 Diodes: 
Resistors: Capacitors: Three 1" Knobs. Unite once 
constructed are detachable from Master Unit, enabling 
them to be stored for future use. Ideal for Schools, 
Educational Authorities and all those interested in 
radio construction. 
All Parts including £6.3n 30 INC. VAT 
Case and Plane P & P r Ins. 051, 

EDU-KIT JUNIOR 
Completely Solderle, Electronic Construction 
projects without Soldering Iron or Solder. 

* Crystal Radio Medium 
Wave Coverage - No 
Battery necessary. * One Transistor Radio. * 2 Transistor Regenerative 
Radio. * 3 Transistor Earpiece 
Radio Medium Wave 
Coverage. 
4 Transistor Medium Wave 
Loudspeaker Radio. * Electronic Noise Generator 

Kit. Build these 

* Electronic Metronome. * 4 Transistor Push/Pull 
Amplifier. 

All parts including Loud- 
speaker, Earpiece, MW Ferrite 
Rod Aerial, Capacitors, Re- 
sistors, Transistors, etc. 
Complete kit of parts Includ- 
ing construction plans. 

£655 P&.P+Im.55p 

JIFFY TESTER 
Easy- to build and operate. 
Fits in the pocket. A quick 
checker for continuity of 
realetors, chokes, diodes, 
transistors, circuit wiring 

( not main]) and loudspeakers._-y- 
SPECIAL APPLICATION 
can also be used as a versa- 7 /n tile signal injector. 
Complete with earpiece, jack 
plug and socket resistors, 
capacitors, components. etc. 1f11 , 85 P & P+ 
Complete kit of parts includ- 
ing construction plans. INC. VIT 

TO RADIO EXCHANGE LTD., 
6IA HIGH STREET, BEDFORD MK40 ISA 
Tel: 0234 52367. 
ALL PRICES INCLUDE VAT Reg. No. 788372 

* Callers side entrance "Lavello" Shop. 
* Open 10-1, 2.30-4.30. Mon -Fri. 9-12 Sat. 

I enclose £ 

for 

Name 

Address 

P W I6176 J 



Make it wíth 
MAPLIN'. 
ELECTRONIC COMPONENTS' 

WIDE RAhIGHIGv0U4!lIYlA57 
PfR4/C'E 

BUILD IT YO 
IN STAGES 

Get started with a 49 note instru- 
ment - features tremulant and 
reverberation. Ideal to learn on. 
Leaflet MES 51. Price 15p gives 
full details to build this complete 
instrument. 
Extend the range of MES 51 by 
adding another keyboard and 

several new tone colours. Leaflet 
MES 52. Price 15p also shwa how 
to use 61 note keyboards. 

URSELF ... 

Fully controllable attack and 
decay controls (normally found 
only on the most expensive 
organs), up to seven footage: 
on each keyboard, up to 70 
controls including drawban, 
and a 13 note pedalboard, 
make up the additions des- 
cribed in the step-by-step 32 
page instruction leaflet MES 
53. Price 35p. 

Automatic voice operated fader 
Belt drive turntables 
Monitor facilities 
(Headphones and VU meters) 
Sound operated light show - 
plus many other advantages. 

Send tor ou leaflet MES 41 giving tall details for construction P,ce 20P Soon you IIbe the Deeiay every One wants et the., party) 

We stock all the parts for this brilliantly 
designed synthesiser, including all the 
PCB's, metalwork and a drilled and 

printed front panel, giving a superb professional finish. Opinions of 
authority agree the ETI International Synthesiser is technically superior 
to most of todays models. Complete construction details in our booklet 
now available price E1.50, or send SAE for specification. 

A really superior high quality 
stereo graphic equalizer featuring 
9 octaves per channel. We stock 

all the parts (except woodwork) including the metalwork 
drilled and printed. ISp brings you a reprint of the article. 

This is a fully constructed and tested 
electronic clock module as illustrated. 
Data sheet supplied. Simple to connect 

to alarm and your battery/mains radio. Smart case available 
Data sheet available separately. Please send SAE. 

Bright 4 Digit 0.5" Display Sleep Timer 
Flashing Colon I1Hz) Snooze Timer 
Switch for Display Seconds Time can be set accurately to 
Alarm Set Indicator within one second 
P.M. Indicator Leading Zero Blanking 
Power Failure Indicator 

SIMPLE ALARM KIT - E9.38 ALARM CLOCK KIT - E10.99. 
ALARM CLOCK & RADIO CONTROLLER KIT - E11.51. 
SMART PLASTIC CASE with fully punched chassis - E2.49. 

Please send SAE for Oui Clock data sheet 

Cet aarcA8u(Olig 
NEW1977/78 CATALOGUE 
PUBLICATION DATE OCT. 2B. 1978 01/APPROVAL 

All new Completely re -written Hundreds of new lines. 
Lots of exciting new projects to build - PRICE 50p. 
SEND NO MONEY NOW. Overseas send 8 -International reply coupons. 

IOIN OUR MAILING LIST NOW! 
Published every two months our Newsletter 
gives full details of our latest guaranteed prices. 
Send just 30p and we'll send you the next six 
news letters as they are published. 

SAVE EE's ON SPECIAL 
OFFERSI 
DETAILS OF NEW PROJECTS 

ANO NEW LINES 

MAPLIN ELECTRONIC SUPPLIES 
All mail to P O Box 3, Raylthgh, Euee SSS 8LR. 
Shoo 284 London Road. weucnit on Seta Essex 
(Closed on Monday/_ Toi Southend (07021 44101 

I 

I NAME 

I ADDRESS 

I 

I 

r-------------7 
Please rush rne a copy of your brand new 1977.78 
catalogue the instant it is printed (October 28th. 
1976). Only if 1 am completely satisfied that it 1 
is worth every penny wit I send 50p within 
14 days of receipt. If I am not satisfied I may 
return the catalogue to you within 14 days 
without obligation. I understand that I 

not purchase anything from your catalogue 
should I choose to keep it. 

PW 

it you do not wish to cut magasina w, .0 you, rsouest tot catalogue on separate sheet 
1975'76 GREEN COVER CATALOGUE iTILL 
AVAILABLE PRICE 40o 

1 

1 

I 
1 

I 

)05?j b°I 


