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[[óon:IRIYEyB(t,t 
WEN#!tT9R! BER'17. 
$ L4 IIS Ill TEL 54525. 

ADD S% VAT TO:PR --ECES MÁ81í5 
ADD 11'YVAT TO ALL OTHER PRICES 
OR AS :CURRENT VAT LEGISLATION. 
90E0 0,19,0.(NICCCPT ú08'T DEPT). 
POST 44 PACVI1.cG 20P FOR THE 11K 
BARCLAYCARD A ACCESS BY POST, _. 

OR £5 MIN ON TELEPHONY ORDERS, 
CATALOGUE LIST 5RKE $8Ni) SAE. -: 

MONEY RAGS LF NO1 SATISFIED, 

YOU WoN'T [3LL1 FV L IDIVICIES 

OPTO ELECTRONICS 

ALL FULL SPECIFICATION LED 
DL707 LITRONIX COM ANODE & 
DL704 LITRONIX COM CATHODE 
0,3" 0 -9 8. DEC POINT 890es * 

DL747 JUMBO DISPLAY 0,6" 
LED -o -9 DP.CO'7 ANODE £1,75 * 

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

ßE0 LEOS 1ip 
209 STYLE OR 0,2" NO CLIP 11p* 
TIL209 or 0.2 "RED .& CLIP 13p* 
GREEN LED LARGE OR SMALL 22p* 
ORANGE LARGE OR SMALL 22p* 

ORP12 57p* 205777 33p* 
TEC12 IC PHOTO DETECTOR 81p* 

CMOS LOGIC 
NEW MOTOROLA 

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

15p* 
16p* 
16p* 
45p* 
17p* 
45p* 
45p* 
82p* 
82p* 
77p* 
16p* 
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* 

3M5316 ALARM,£5 *,3`45311 £5.00* 

ÁY51224 4DIGIT £3.49 *PCB £1,* 
LED DISPLAY PCB 4DIGIT 75p* 

ver o 
36PINS 28p *FACE CUTTER49p* 
COPPERCLAD 0.1 PITCH VERO 
21 "x5" 32p* 211 "x33" 29p. 
33x5" 37p* 31 "x33" 32p* 
31 "x17" £4.,70* 
31 "x17" PLAIN 0.1 "01.06* 
DIL BREADBOARD 6x4" £2* 

pen® WJ 
DALO ETCH RESIST PEN 69p* 
FEC ETCH PAK 500gm 89p* 
6x4" COPPER BOARD 50p* 
PCB KIT 3 ITEMS £2* 

CASSETTE MECHANISM 

FEW AVAILABLE TOP LOAD £15 

TELEPHONE 54525 

QUALITY PRODUCT 

TR 
NORMALLY 24 HOURS 
ON EX STOCK ITEMS. 

FULL SPEC. DEVICES, 
NO REMARKS, REJECTS, 
OR FLOOR SWEEPINGS. 

IC's LOW PR /CES TRANSISTORS 

ADD PAT 
r0 PRICES 

703 RF/IF 26p MC1303 £1.47 PRICE EACH:- MATCHING 20p* 
709 1099 22p* MC1310 £2.09 AC127 & 128 10p* INS.BUSN SET 6p* 
709 DIL 14 28p* MC1312 SQ £1.50 AC176 15P* TIP29 & 30 43p* 
710 DIL 14 31p* MC1318 £2.50 AC187 & 188 18p* - TIP31 & 32 54p* 
723 Regul'r 45p* MC1330 75p AD149. 45p* TIP41 - 63p* 
741 DIL 8 20p* MC1339 £1.49 AD161 A 162 33p* TIP42 67p* 
741 DIL 14 31p* MC1350/1/2 75p BC107 8p* TIP2955 99p* 
741 T099 31p*-MC1466 /9 £3 BCI07B 12p* TIP3055 67p* 
747 2x741 67p* MFC4000 1W 59p BC108 7p* TIS43 UJCT' 26p* 
748 DIL 8 27p* NE536 FETOPA £2* BC108B - 12p* ZTX107/8/9 lip 
7805 5V £1.39* NE540 £i,10* HC109 8p* ZTX300 8304 20p 
7812 12V £1.39* NE550 2vR' £1 * BC109C 12p* ZTX500 8504 42p 
7815 15V 11,39* NE555 TIMER 41p* BC147/8J9 9p 2N706 & 708 llp* 

7900 Series £3 * NE556 2x" 84p* BC157J8/9 12p 2N2646 UJT 38p* 
76013 6W AF 75p NE560. PLL £4.00 BC167/8/9 12p 222904 & 5 20p* 
CA3046 59p NE561 PLL £4.00 BC177/8/9 l8p 2N2926bnoyg 9p 

CA3048 E2.20 NE562 PLL £4,00 BC182J3/4A&LlOp 2N3053 16p* 
CA3054 £2 NE563 £2.25 BC212/3/4A&L12p 2N3054 42p* 
ICL8038 £2.69* NE565 £2,50 BCY70/1/2 l6p* 2N3055 115W 37p* 
LM300 £1,50* NE566 £1,55 BD131 O 132 39p* 2N3055 RCA 60p* 
LM30I OPA 41p* NE567 £2.20 BFR88 250V 35p 2N3702/3/4/5 8p 

LM304 0-400' £3*' 50072741 741 20p* BFY50 14p* 2N3706/7/8J9 8p 

LM308 Hi Bo 95p* 3E76660 IF 75p BFY51 14p* 2E3710 & 11 Op 

LM309K 5V £1,75* 5E76611 IF £1 BFY52 & 53 14p* 2N3819E FET 12p 

LM372 IF £2.00 TAD100"8IP £2 BSX19/20/21 l6p* 2N3820 FET 40p 

LM377 2x2W £3 TBA800 89p MJ2955 T03 75p* 2N3823E FET 16p 

LM380 60745 89p TBA810 7WAF SOp MJE2955 89p* 2N3904JSJ6 15p 
LM381 £2 TBA820 £1.49 MJE3055 64p* 2E4289 mini 31p 
LM3900 40PA 63p* ZN414 RX 99p MPU131 PUT 49p 2N5457 FET 45p 

1 fl series SRL IC's 
7400N 9p* 
7401 lOp* 
7402/3 11p* 
7404 13p* 
4'405/6/7 25p* 
7408/9/10 91*. 

7411/12 200* 
7413 
7417 
7420/27 
7430/32 
7440 
7441 
7442 
7445 
7447 

260* 
270* 
26p* 
16p* 
12p* 
64p* 
59n* 
75p* 
67p* 

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

12p* 
12p* 
28p* 
22P* 
26p* 
25p* 
44p* 

28p* 
40p* 
95P* 
72p* 
80p* 

11,20* 
33p* 

12,70* 
37p* 

AUDIBLE WARNING BLEEPER 

12VOLT 35mA,SPARKLESS £1* 

TES GAS DETECTORS £2 ea` 

LOGIC PROBE FOR TTL etc 15* 

TRANSISTOR TESTER 

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

C1000 MULTIMETER £3.49* 
BENCH POWER SUPPLY P1076 
3 -12V }A ONLY £3.99 
ALL ANTEX SOLDERING IRONS 

7491 60p* 
7492 43p* 
7493 38p* 
7495 58p* 
7496 68p* 
74100 £1 * 

74107 30p* 
74120 E1 * 

74121 26p* 
74122 42n* 
74123 58p* 
74141 640* 
74143 £2 
74147 £2 
74151 65p* 
74154 11.30* 

74155 65p* 
74157 90p* 
7/4160/1 95p* 
74162/3 95p* 
74164 £1.20 
74165 11,20 
74175 95p* 
74180 Cl * 

74181 £2 * 

74185 £3 * 

74190 £1,40* 
74193 £1.10* 
74195 75p* 
74196 £1 * 

74197 E1 * 

74198/9 £2 * 

CAPACITORS 

CERAMIC 22pí to 0,1 of 50V .5p. 
ELECTROLYTIC,IN 10,25 & 50V. 
2UF /10V ,10,50, & 100uf 25V 
& 10V 7p ea, 50VOLT lop ea, 
1000 of 25V 18p.200 /500uí 9p. 

POTENTIOMETERS 

LIN OR LOG 2,2K to 1 MEG, ' 16p 
PRESETS 6p,RESISTORS Sp,ea 10 

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* A513 69p* 
ÁB13 69p* AB9 59p* ÁB12 40p* 

TRANSFORMERS 100mA 6,9 or 12V 89p* 

}A /lA 6/12 or 12/24 £2 ea * 

2N3OSS 37P 

BC 109 8p 

BFY5I 14p 

FET38I9 I4P 

741 8Pin 

NE 555 42p 

74004 9P 

DIODES 
0A81 & 0891 GEE'IANIUM 5p. 
1E4001 1450V & 184002 5p* 
,184004 6p* 1E4007 9p* 
184148 &.18914 SILICON 4p. 
ZENERS BZY88 400mW 9p. 
ZENERS 11W 17P,Z1Jnoiee£1 
BRIDGE RECTIFIER 1A50 18p 
1A400V 25p. 411100V 45p 

SCR'S TRIACS 
SCR's TAGI /400 1A400V 401, * 
1A50V 25p *lA 600V 650* 
C106D 4A400V SCR ONLY 47p* 

TRIAC 5C146D 10A 400V £1. 

l0A 400V Int.DIAp £1,25* 
16A 400V DISCO TRIAC 11,75* 
16A 400V Int.Diac £2,* 
DIACS: BR100 25p* 

BULK OFFERS PER 100off each, 

1N4001 £2,500 1N4004 £3.50* 
AC128 £10 * AC176 £12 
BC107 £6.80* BC108 £6,80* 
BC109 £7,00* 2N3055 £27 
NE555 £37 * 7410(8)118 * 

BARGAIN PAKS 
f'lea.Fu1I spec. 

PAK A 10 RED LEDS our choice £1* 
PAK B 5 741C OP AMP 8 PIN £1* 
PAK C 4 223055 £10.0 12 BC109£1* 
PAK E 10 BC182 £1.9 11 283704 £1 
PAK G 8 BFY51 £1 *.H 9 2N3819e£1 
PAK J 9 283053 £I *,K 40 18914 £1 

NEW PAK M 4 PLASTIC 3055 90W £1* 

OIL sockets 
TOP QUALITY NYLON cassettes SOCKETS, 
8 14,0R 10 LPINR 12p* 

SOLDERCON PINS: 
LOW NOISE NOT REJECTS, 100 65p *1000 £3,50 
C60 33p ea TEN FOR £2,70 

SLIDER CLEARANCE WHILE 
C90 42p ea TEN FOR £3,65 

STOCKS LAST ALL 10p ea, 
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PRACTICAL 
WIRELESS 

AIM'S PREMIER MAGAZINE FOR THE 00-ITYRURSELF RA 

VOL 52 NO. 3 

ISSUE 833 

JULY 1878 

EDITOR 
Lionel E. Howes, G3AYA 

ASSISTANT EDITOR 
Eric Dowdeswell, G4AR 

ART EDITOR Peter Metalli 

TECHNICAL EDITOR 
Terry Carter 

PRODUCTION & NEWS EDITOR 
Colin Riches 

TECHNICAL SUB-EDITOR 
Bill Tull 

TECHNICAL ARTIST 
Alan Martin 

SECRETARIAL Karen O'Neil 
Jill Austin 

ADVERTS MANAGER 
01 -261 6275 Roy Smith 

CLASSIFIED ADVERTS 
01 -261 5762 Colin R. Brown 

Advertisement correspondence and 
enquiries to the Advertisement 
Manager, Roy .Smith, Practical 
Wireless, Kings Reach Tower, 
Stamford Street, London, SEi 9LS 

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

BINDERS 
Binders £210 and indexes 45p (inc. 
VAT) can be supplied by the Post 
Sales Department, IPC Magazines Ltd., 
Lavington House, 25 Lavington Street, ÿ 
London, SE1 OPF. 

BACK NUMBERS 
We regret that we are unable to supply 
back numbers of Practical Wireless. 
Readers are recommended to enquire 
at a public library to see copies. Re- 
quests for specific back numbers of 
Practical Wireless and Television can `ï+ 

be published in our CO Column. 

NEWS & COMMENT 
216 LEADER ARTICLE -One flew over the Citizen's Band 
217 NEWS ... NEWS ... NEWS ... 
222 TELEVISION -contents of our 'sister' magazine 
225 HOTLINES on recent developments 
226 R.S.G.B. EXHIBITION 
231 LETTERS -our readers comment 
232 PRODUCTION LINES- -Co /in Riches 
235 NEXT MONTH iN PRACTICAL WIRELESS 
246 NEW BOOKS -read all about it! 
252 NOTES ON PUBLISHED ARTICLES - 

254 P.W. READERS' PCB SERVICE 
257 ON THE AIR -Amateur Bands -Eric Dowdswel /, G4AR 

Broadcast Bands SW-Derek Bell 
Broadcast Bands MW- Chär /es Molloy 

CONSTRUCTIONAL 
218 VERTICAL AERIALS FOR 144 MHz -F. C. Judd, G2BCX 
229 PREAMPLIFIER FOR THE P.W. DISCO SYSTEM -C. Toms 
236 A VERSATILE TRANSISTOR TESTER, Part 1 -/. Hickman 
247 DIGITAL FREQUENCY METER, Part 2 -T. J. Johnston 

OTHER FEATURES 
230 TECHNICROSS No. 14- Puzzle 
234 GOING BACK- Wireless of Yesteryear -Ca/in Riches 
244 iC OF THE MONTH- LM1808 IF amplifier /FM detector, 

audio package 
253 STRAY SIGNALS -Point Contact 

%i 

COPYRIGHT AND QUERIES 
Ej IPC Magazines Limited 1976. Copyright in all drawings, photographs and articles published in "Practical Wireless" is fully protected and 
reproduction or imitation in whole or in part is expressly forbidden. All reasonable precautions are taken by "Practical Wireless" to ensure 
that the advice and data given to readers are reliable. We cannot, however, guarantee it and we cannot accept legal responsibility for It. 
Prices are those current as we go to press. 
We regret that we cannot answer technical queries by telephone nor can we provide information or advice on manufacturers' products other 
than that given in the magazine. We will endeavour to assist readers who have queries relating to articles published but we cannot offer 
advice on modifications to our published designs. All correspondents expecting a reply should enclose a stamped addressed envelope. 
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Get tothe Point 
Quickly 

with ANTE. 
Model X25 
prices include Vat 
p & p extra as shown 
in brackets 

Pont 1 
Near-perfect insulation, 
Breakdown voltage 1500 A.0 
Leakage current 3.5 uA, 

Point 2 
Top -efficiency in heat transfer, 
Element slides inside the 
soldering bit. 
25 watts but equivalent in 
heat capacity to 60 watts. 

Point 3 
High grade phenolic 
handle 
(own moulding!) 
Stainless steel shaft. 
-3 core 0.4mm. 
Flexible lead. 

Point 4 
Iron- coated bits that do 
not stick to the shaft but 
slide on and off easily. 
3 tip sizes 2.4, 3.2 
and 4.7mm. 

Point 5 
Price with standar 
(3.2mm.) bit 
£3.20(P +P 0.22) 
Spare elements 
£1 52 each 
Snare bits 

£0.50 each .. 

incl. V.A.T 

Point 6 
A well balanced 
tool - 
length 22cm. 
weight 50gr, 

STAND S_T.3 
High grade insulation material', 
chromium plated steel spring. 
Suitable for all our models. 
Replaceable sponges, 
space for spare bits. 
Complete £1.37(P+P 0.24) 

*0000 
From electrical, radio or car accessory 
shops or from Antes Ltd., Freepost 
(no stamp required) Plymouth. 
PLi 1 BR Telephone 0752 67377/8 

Please send the following: 
Name 

ANTEX colour' catalogue. Address 

I enclose cheque /P.O. /Cash 
(Giro No. 258 1000) PW/7/76 L----------- 
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ioowmDascosTEM 
SO WATT 
SPEAKS 

ll IUnBñ^Illlll111l SO WATT 
SPEAKER 

1111111111111111111111111111 

TWIN 
URNTAULE 

and POWER AMPLIFIER 
Completa with lid 

111111111111111111111111111111111111111111111111111111111 

DISCOMAJOR Mk. 2 POWER DISCO CONSOLE with integi.d lower Amp. Twiu Jack 
output sockets. TWIN BSR turntables Cartridges with Diamond Styli. Separate volume 
controls each t /table. Fell Headphone Monitoring Facilities. PAIR OF 50 WATT SPEAKERS: Black Vynide covered cabinets approx. size 18" x 18" x 8 ". PAIR OF HI-FI. 
HEADPHONES and MATCHING 'MIKE': STEREO VERSION £209.95 
PACKAGE PRICE (including VAT) Carr. £4. 

A}I 5Y1 kW. MY Yn OR DEPOSIT £31.99 and 12 mthly. payments £12.48 (Total £181.75) 

FARE DISCO 800 SPEAKER UNITS. Fabulous 'Specialist' range Speaker fA f,4 5 in heavy Vynide covered cab. Fitted protective corner pieces, ea. 
A pair can be supplied in lieu of ESC Speakers with the above system for £25 extra. 

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

£59.95 Twin Turntables 
Carr. £3 

Terms: Dep. £7.95 and 18 fortnightly 
payments £3.33. Total £87.89. 

ALL RSC PRICES 
INCLUDE V.A.T. 

40W DISCO SYSTEM Inc. 
Stage £79 95 h Pr. 12° Spkrs. £99.95 

POWER (SLAVE) AMPLIFIER 100 WATT 
Suitable for use with above or other 
DISCO-Consoles. 

increasing Also for increasing output 
of lower -powered Ampli- 
fiers. Terms: Dep. £9.00 and 8 mthly 
payments of £5.22 (Total £50.76) carr. L1. 

TITAN GROUP /DISCO SPKRS 
GUARANTEED FOR S YEARS 

Rec. Price. ESC Price 
T12/35 12" 35w £14.63 £10.95 
T12 /60A 12" 60w £21.00 114.95 
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) £410 & 8 at £582 £86.88 
Model T12/60A (Pair) £8.90 & 8 at £8.87 £83.86 
Model T12 /100 (Each) £409 & 8 at £8 .00 £28.95 
Model T15/60 (Each) £3.99 & 8 at £216 £21.98 
Model T15/70 (Each) 8495 a 8 at £987 828.91 
Model T15 /100 (Each) £8.00 & S at 83.87 88988 
Model T18 /100 (Each) 8995 & 8 at 8307 58811 

Imp.8-15 R 

SPECIAL OFFER 
FOR ONE MONTH ONLY 

FANE CRESCENDO 
12 BASS 12" Super 
Bass Guitar Speaker 

Ca Free £33.95 
Rec. Ret. Price £49.30 

R.S.C. TRANSFORMERS, L.F. CHO 
FULLY GUARANTEED. Impregnated and Warbler 
Primaries 200.690,. 6040. Screened ALL PRICES 
MIDGET CLAMPED TYPE 
250v. 60mA 6-31v. 2a. £1.75 
250- 0 -250v. 60mA 6.3v. Sa. 81.86 
FULLY SHROUDED UPRIGHT MOUNTING 
250- 0 -250v. 60mA 6.3v. 2a. 0- 5 -6.3v. 2a. £8.80 
250- 0.250v. 100mA 6.3v. 4a. 0- 5.6.3v. Sa. £4.85 
300.0 -300v. 130mA 6.8v. 4a. C.T. 6.3v. 

la. for Mullard 510 Amplifier 85.20 
350.0 -350v. 100mA 6.3v. 4a. 0- 5 -6.3v. Sa. 84.85 
350.0.350v. 150mA 6.3v. 4a. 0.5.6.3v. la. 85.20 
425.0.425v. 200mA 6.3v. 4a. C.T. 5v. 3a. 59.85 
425.0.425v. 200mA 6.3v. 4a. 6.3v. 4a. 5v. 3a. 

810.00 
450.0 -450v. 250mA 6.Sv. 4a. C.T. 5v. Sa. 81046 
TOP SHROUDED DROP -THROUGH TYPE 
250 -250v. 70mA 6.3v. Sa. 0- 5.6.3v. 2a. 5260 
150- 0 -250v. 100mA 6.3v. 3.5a. 5990 
250.0.250v. 100mA 6.3v. 2a. 6.3v. la. 88.50 
350.0.350v. 80mA 6.3v. 2a. 0- S -8.3v. 2a. 88.80 
250.0.250v. 100mA 6-3v. 4a. 0- 8.6.3v. Se. 84.86 
300- 0 -300v. 100mA 6.3v. 4a. 0.5 -8Sv. Sa. 54.85 
300- 0 -300v. 180mA 6.3v. 4a. 0.6 -6Sv. la 

suitable for Millard 510 Amp. £6.20 
350- 0 -350v. 100mA 6.8v. 4a. 0- 5.8.3v. Sa 8485 
350.0.550v. 150mA 6.3v.. 4a. 0.5 -6.3v. 3a. 86.20 
FILAMENT OR TRANSISTOR POWER PACK 
Type: 12v. la. 81.10, 6.3v. 1.5a £1.06, 8.3v. 2a. 
51.10 6.3v. la WE), 6.3v. 6a. 8980,12v. 3a. or 24v. 
1.5a. 65960 0- 9 -18v. 15a. 1986, 0- 12- 25.42v. 2a. 
68.16 
CHARGER TRANSFORMERS 
0.9.15v, 15a. £2.08; 25a. 62.28; 3a. ßE82; 5a.62.84. 
8a. £8.19; Sa. £348. 

KES & RECTIFIERS 
d where necessary. 
INCLUDE VAT 

AUTO (STEP UP/STEP DOWN) 
TRANSFORMERS 0- 110/120v. 
205. 230 -250v. 60.80w. 82.90 150 
watts £5.50, 250 watts 88.87, 
500 watts 19.84. 

OUTPUT TRANSFORMERS 
Standard Pentode 5000 to 3 ohm, 
or 7000 ohm to 3 ohm 51.12. 
Push Pull 8 watts EL84 to 3 ohm 
or 16 ohm £1.88; Push Pull 10 -12 
watts 6v, 6 to 3. ohm or 15 ohm 
1981; Push Pull 10 -12 watts 
to match 8v. 6 to 3, 6, 8 or 15 
ohm £272; Push Pull EL84 to 
3 or 15 ohm 10 -12 watts 1981; 
Push Pull Ultra Linear for Mal- 
lard 510 etc. 84.85; Push Pull 
15.18 watts, sectionally wound 
6L6 KT66 etc. from 3 or 15 ohm. 
£8.71p. Push Pull 20 watt high 
quality sectionally wound EL84 
6L6 KT66 etc. to 3 or 15 ohm, 
fully shrouded. 86.870. 

SELENIUM RECTIFIERS 
F.W. (Bridged) 

All 6/12 v. D.C. output. Max. A.C. 
input 18v. la 499, Sa 579, 3a 06p, 
4a 95p, 55 81.10. 

L.F. CHOKES 150mA, - 7.1011, 
250 0 21-28; 100mA, 10H, 200 R 
£1.10; 60mA, 10H, 400 0 41p. 
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Consisting of 
(1) Twin T /table Console 
with Stereo Pre -Amp and P.U. 
Cartridges. (2) 100 + 100 watt Power 
Amplifier. (3) & (4) Pair 100 Watt Loud- 
speakers including Twin 12" Units 

SYSTEMS UP TO 300 WATTS OUTPUT 

Ree. Mic. 
UD 150 Ca_rdloid 
£9 95 extra 
with system only 

AT UNBEATABLE Send Inc 
PRICES Catalogue 

DISCOMASTER TWIN TURNTABLE POWER CONSOLE £119.95 
Twin McDonald 331.60 type turntables. Sonotone or Arms cartridges with Carr. 
diamond ety1L Facilities a. TDI Comole hut with built -In 100 watt Power Am- 8260 
Diner. complete with lid. Or Dep. 818.95 and 18 fortnlghtlypymte £8.78 (Total 1185.99) 

STEREO VERSION £155 or 
£9930(Tootal117440).Carr 

fortnightly 

R.S.C. COLUMN SPEAKERS IDEAL FOR VOCALISTS 

AND PUBLIC ADDRESS 
All types 15 Ohms coveted in Vynide & Vynde 

TYPE CI32 40.50 WATTS £28.95 
Incorporating two exceptionally efficient 
13" x 8" speaker unite. Dep. 8486 and 8 

monthly payments 58.50 (Total 182.95) 
Carr. 65p 

TYPE C4 /SO 80 WATTS. Fitted four 12" 
highly seneitrve high flux speakers with 
high power voice coils. Approx. size 
54" x 14" x 11 ". Deposit, 19-00 

rand 12 mthly. pymts. £400. tTOtal £49.75 £5700) Carr. SOP. 

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. Output 10 watts 
R.61.8: Continuous. 8 Jack Inputs for Microphone and Instrument. 
Maine Neon Controls. Volume, Tone. Tremolo Speed. Tremolo 
Intensity. fO!1 Ay 

payments £8 10I (Total 34 5)S Carr, free Or29 SO 

RSC PHANTOM 50 COMBO AMP. £59'95 
Rating 50 watts. 3 inputs, 2 vol. controls - -Base, Treble Presence. Carr. E1.50 

Suitable for Lead or Rhythm Guitar, mie., Radio, Tape etc. Imo. High Flux 12" 

50w Speaker. D.P. 1795 & 8 monthly payments £7.48 (Total £87.79). 

PHANTOM 50 /GP all purpose version of above. £69'95 
Extra high sensitivity. Can be used with Baas Guitar. o'd 
Or Dep. 19.95 & 8 monthly payments 58.70 (Total 17155) Carr. 41.75 

FANE 
CRESCENDO 

SPEAKERS 
FULL RANGE 

AVAILABLE AT 
ALL BRANCHES 

£199.95 6T5o 

Terre: Dep. 1404)0 and 12 monthly 
payments 81640 (Total 1227.20) 

* ILLUMINATED P.U. ARMS 
* FULL SIZE B.S.R. Turntables 
* SEPARATE MAINS SWITCHES 

for L. & R. Turntables 
* NEON MAINS INDICATORS 

for all three switches 
* INPUTS (Eaoh with it. own 

SLIDER Control) for Mic & Tape 
* MASTER BASS, TREBLE and 

VOLUME CONTROLS 

* MIXER Co U Controls for each Pliable 

TO! DISCO CONSOLE 
Incorporating twin 88R MP60 type 
turntables and Sonotome or Aeon 
Cartridges with diamond styli. 
Separate Vol. controls for each 
turntable. Alm MONITORING 
FACILITIES, plus Treble and 
Bass Controls. Separate Input 
for 'mike' with vol. control. 
Black Vynide roomed 
Cabinet with lid, 
Or DEP. 614.95 and £ 
18 tortnlghtly punts. 
0547 (Tota) E11841) Carr, £1.60 
TD2S STEREO VERSION 
OF ABOVE 
Terms DEPOSIT 620 £ 125.00 and 18 fortnightly 
payments £8.71 Carr. £2.00 
(Total 11401£) 
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FANE DUO DISCO 60C SPKR UNITS 
Can be supplied with 200w system in lieu of RSC apkrs. for £56 extra. 
Twin Fabulous specialist range Spkrs in heavy Vynide covered pair 
cabinet. with protective corner pieces and handles. Rating 120 watt R.M.S. 
each. Lilt Price £150 Pelr. 

FANE ULTRA HIGH POWER SPEAKERS & KITS 
All power ratios: are R.M.S. centime:m , a TEARS' GUARANTEE 

High flux murals magnet.. ALL CARRIAGE FREE, 

'POP' IMO 'POP' 60 'POP' 50/2 
IS" MCI Watt 15" 6Ó Watt 

14,000 gauss 14,000 gauss 
8/I511 8/150 

£39.95 £23.95 

12.1, 50 Watt 
13,000 gauss 

ohm £ 14.99 
Dual Cone. Terms 

Dep :18.95 and 8 Dep. 15.89 and 8 for pairs Dep. 18.98 
mthly payment. monthly payments. & 8 mthly pymte 

L4 88 (Total 543.59) 12.62 (Total 555.95) 
1Á8R T SUITABLE 

FOR BASS GUITAR, ELECT. ORGAN, ETC. ALL PURPOSES 

HIGH POWER 
TWEETER PH50 

'POP' 25/T 12" 25W 
Dual cone. 
15 ohm Imp. 29.95 (NotforBass 
Guitar ow). 
Terms for Paire: Deposit £4.90 
and 8 mthly paymte of £2.87 
(Total 12316). Carr. free. 

Response 3K112-20KHz 
with 2 mid. Non elect. 
filter available 559. 
Rating (} Q 65 R Watt -ju 
Imp 8Q 

TITAN T2H HIGH FREQUENCY UNITS 
Incorporating a pair of Highly Sensi- 
tive Horne with substantially Sat 
response to over 16 kits. Rating 
70 /100 watts. Imp 8 or 15 0. Or Dep. 
18.95 & 8 monthly £39.95 payments 

£4S.9á). Care. 551) 

FAL PHASE 50-4 AMPLIFIER 50 WATT 
Solid state. 4 Sep. controlled inputs Plue master vol. control. Ind. 
Base and Treble Controls. Protection against serious o/p overloading. 
O/p for spkre. 8 to 15 ohms. 200 -250v. A.C. mains. Output 50 watts 
R.M.S. cont. 
Deposit 88.80 £48.60 

& S mtbly.paymenla 1575. Total £5400 Carr. Free. 

FAL PHASE 100-4 £6795 Facilities as above. 
Output 100 watt MUSIC, 72W BRO 

FAL PHASE 50-4 WITH LI2 /2 
70 W TWIN SPEAKER UNIT 
Vynide covered. Fitted 
with protective 
comer pieces. Carr. £2.50. 
Or Dep. 110.00 & 12 monthly payments 
£7.07 (Total £10804) or with 

TWIN SPKR UNIT 
Suitable for all purpose. .A9Ae7! 294.50 
inc. Basa Guitar. Carr. 1250 eTr 

Terms. Dep. £1450 & 18 fortnightly pay- 
ments £5.15 (Total £107.20) 

£88.00 

New Branches at YORK 
CARLISLE, DEWSBURY 
LIVERPOOL, PRESTON 

HIGH QUALITY L'SPEAKER UNITS 
ALL 2 -TONE VYNIDE & VYNAIR FINISH 
L12/2 70 /100w Fitted pair of 12" 

£39 35 watt high flux speakers. Imp. 
8 -15 ohms. M1(sicrating 100w. Carr. 
£1.50. Terms: Dep. £5.11 & 8 
monthly payments. of £5.11. (Total 145'99). 
L12/50 12" 50 WATT 13,000 lines 
15 ohms. Terms:. Dep. £4.95 and 
8 mthly pymts. £3.37 (Total 
531.91) Carr. 75P. 

.95 

I.S.E.JINGLE MACHINES JINGLE8 -1- 

Empioyiag Standard 8 Track 

Cartridge £3795 
Or Dep. 54.95 5 8 monthly 
Pyts £4.88 (Total £43'65). 

ECHO CHAMBERS 
Excellent quality units 

OPEN ALL DAY SATURDAYS (5 Day Week) 
BRADFORD 10 North Parade (Closed Wed.). Tel. 25340 

BOLTON 23 Deansgate. (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 Precincl.Tel. 25983 
DERBY 97 St. Peter's Street. (Closed Wed.). Tel. 41381 

DARLINGTON 19 Northgate (Cl. Wed.). Tel. 68043 
DEWSBURY 9/11 Kingsway (Closed Tues.). Tel. 458058 
DONCASTER 3 Queensgate, Waterdole Centre. 

(Closed Thera). Tel. 63069 4t! 
Practical Wireless, July 1976 

£51.95 

HEAVY DUTY CABINETS 
Black Vynide covered. Fitted Protective 
Corner Pieces. Cut' for various Speaker 
Combinations. 18" x 18" x 9" £1095 
Carr. £1 -24e x 24" x 12" 11995 
each unit. 36" x 24" x 12" 12695 
Sizes approx.: 301" x 285" x 12" 12895 

Barclaycard 
and Accesa 
accepted 

All items subject to availability. 
Prices correct at 7.5.76 E. & O.E. 

EDINBURGH 101 Lothian Rd. (Cl. Wed.).Tel. 229 0501 

GLASGOW 326 Argyle St. (Ci'd Tues.). Tel. 248 4158 
HULL 7 Whitetriargate (Closed Thurs.). Tel. 20505 
LEICESTER 32 Kph Street (Closed Thurs.).Tel. 56420 

LEEDS 5.7 County (Mecca) Arcade. Brlooate 
(Closed Wed.). Tel. 458252 

LIVERPOOL p; 9 Centre Te 8708 9380 (Cis W ed ). 
LONDON 238 Edgware Road, W.2. (Closed Thurs.). 

Tel. 723 1629 

MANCHESTER60A Oldham Street (Closed Wed.). 
Tel. 236 2775 

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

£26.95 
LIQUID WÌ-IEEL from 

PROJECTORS 229'95 
'SOUND TO LITE' SYSTEM 
PULSAR 'Pedal mplet kit £106.95 
Dep. 114.95 and 18 fortnightly payta. S5.9it. 
(Total 912169). Super SL Unit. 1000 watt 
per channel. Manual override buttons, 2 

epetbanke with 6 bulbs (3 cep. colours) 6 yd. 
and 10 yd. leads, fitted plugs. Units sold aep. 

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

Excluding Bulbs Each L 1 6.20 

COMPLETE SYSTEM 50. 
cary £55 £1 

Incl. 2 Spotbanks and bulbe. 

MAIL ORDERS & EXPORT ENQUIRIES TO: 
AUDIO ROUE, HENOONNER LAitE. LEEDS, 13. 
Tel: Pudsey (09735) 77631. 
MAIL ORDERS MUST NOT BE SENT TO SHOPS 

POTAGE 0p PER ORDER OR AS QUOTED. 
TRADE SUPPLIED. LARGE B.A.E. REQUIRED 
FOR FREE CATALOGUE. 

NEWCASTLE UPON TYNE 24 Newgate Shopping 
Centre, 59 Grainger St. (Closed Wed.). Tel. 21469 

NOTTINGHAM 19110A Market Street 
PRESTON (Closed Thurs.). Tel. 48061 

41 Friargate Walk, St. Georges Shoppg Prec. Tel. 51979 

SHEFFIELD 13 Exchange Street (Castle Mkt. Bids.) 
STOCKPORT 

Little Underbank (Close(Closed husJY Tel. 100- 
Tel. 

07720716 

SUNDERLAND 5 Market Sq. (Closed Wed.). Tel. 70573 

YORK 5 -CHURCH ST. (Cloed. // 
sed\ Tel. 34355 W 
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VHF -UHF MANUAL 
Third Edition 

by D. S. Evans, PhD, AIM, G3RPE, 
and G. R. Jessop, CEng, MIERE, G6JP 

Everything about vhffuhf radio techniques - in a single book 
Since 1969 the RSGB VHF /UHF Manija! has been a best seller around the 
world as the standard textbook on techniques and equipment for amateur 
radio transmission and reception at frequencies over 30MHz. (You will find 
a copy in many a professional radio technician's bookcase, as well). 

Now we are proud to announce the latest and best -ever edition. 
Over 400 large- format (180 x 245mm) pages packed with ideas, infor- 

mation and constructional details of tried and tested equipment, each 
specialist topic contributed by an acknowledged expert in the field. 

There are chapters on receivers, transmitters, space communications, 
filters, aerials, microwaves and much more. Simple amateur television is 
covered and a data sectipn provides valuable facts and figures to help the 
constructor. 

Many of the designs make use of integrated circuits, and the microwave 
chapter gives details of equipment for use up to 24GHz. 

It is the most comprehensive and up -to -date review of vhf and uhf tech- 
niques available today. If you are seriously interested in operation at 
these frequencies it is a book you must have. 

Price £4.95 plus 68p p & p, hardbound 

Obtainable direct from the publishers. 

RADIO SOCIETY OF GREAT BRITAIN 
Publications (Sales), 35 Doughty Street, London WC1N 2AE 

ELECTROTIME 
SPECIALISTS IN ELECTRONIC TIMEKEEPING 

ELECTRONIC DIGITAL ALARM CLOCK 
MODEL EC 3 

* 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 inc. VAT 

THE "MISTRAL" I 

DIGITAL CLOCK 

* PLEASANT GREEN DISPLAY * PULSATING COLON * 12/24 HOUR READOUT * PUSH BUTTON SETTING * FULLY ELECTRONIC * 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 

A 

£39.95 

GOLD £41 .50 inc. VAT 

LED MODEL TLE5 

FEATURES- 

* HOURS 

* MINUTES 

* SECONDS 

* DATE 

* DAY OF WEEK 

£29.50 inc. VAT 

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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FßOM BhPREPAN 

Stirling Süund IDrcciucts 
UNIT 1 PRE -AMP /CONTROL 
SUPERB VALUE AT p,,;,,;;,,;,.., STEREO MODEL 

£7.80 

UNIT I, latest addition in the 
Stirling Sound range of realisti- 
cally priced constructional mod- 
ules is going to assure many 
many more constructors of 
obtaining quality where price 
has prevented it before. UNIT I 

offers full stereo facilities, is 
guaranteed and easy to connect 
up. 
MADE IN OUR OWN 

Input sensitivity -SO mV, ad- 
justable 
Output -200 mV for SO mV in 
Bass control -t I5 dB at 30 Hz 
Treble control -t IS dB at 10 

kHz 
Balance control; volume con- 
trol; }" spindles bushed 
Operating voltage -10 to 16V 

FACTORY IN ESSEX AND SOLD DIRECT 

MORE POWER -LESS VAT 

SS.140 MK3 

40 WATTS 
R.M.S. 
INTO an 

23.95* 
+ 8% V.A.T. 

POWER 
AMP. 

Built for 
hard work 

Resulting from research and 
development, the Mk. 3 version 
of this most popular power amp. 
now includes built -in output 
capacitor with improved stability 
under severest working conditions. 
Greatly used for P.A., disco and 
similar work, SS.140 offers fan- 
tastic value fór the price. 

Build and save with Stirling Sound 
BASIC MODULES FOR BUILDING UP TO A STEREO TUNER -AMP 
DATA WITH EACH MODULE 

TUNING 
55.201 X Geared variable tuning 88 -108 MHz. AFC facility £5.00 
SS.202 I.F. amp A meter and/or A.F.C. can be connected 

(size 3" x 2 ") £2.65 

SS.203 Stereo decoder 
For use with Stirling Sound modules, or with any 
other good mono F.M. tuning section. A L.E.D. 
beacon can be added to indicate when a stereo 
signal is tuned in (Red, 18p) (3" x 2 "). 

POWER AMPS 
SS.103 Simple I.C. module, 3 W output 
SS.103-3 Stereo version of above 
SS.105 5 watt amplifier to run from 12V. (3f" x 2" x L ") 
SS.110 Mk. 3 Similar to SS.105 but more powerful giving 

10W iríto 4 ohms, using 24 volts 
SS.120 Mk. 3 20 watt module when used with 34 volts 

into 4t) 
SS.125 De -luxe hi -fi amp with only 0.04% distortion at 

all evels. 50V operation. 25 W R.M.S. out 

CONTROL 
SS.100 Active tone control, stereo ± 15dB cut and boost 

with suitable network 
SS.101 Pre -amp for ceramic p.u., radio & tape with 

passive tone control details 
SS.102 Stereo pre -amp with R.I.A.A. equalisation, mag., 

p.u., tape and radio in. 

POWER STABILISER 
SS.300 Add this to your unstabilised supply to obtain a 

steady working voltage from 12 to 50V for your 
audio system, workbench etc. Money saving and 
very reliable 

£3.85 

£1.75 
£3.75 
£2.25 

£2.75 

£3.25 

£5.00 

£1.60 

£1.60 

£2.25 

Stirling Sound 
POWER 
PACKS 

ss.125 

SS.105 

5 
models to 

choose from 
Not only do these excellent power 
packs stand up unflinchingly to hard 
work, inclusion of a take off point at 
around 13 -15V adds to their useful- 
ness and once again price value is 
outstanding. 

Made to serve for years 
SS.312 12V/1A £3.75* 
SS.318 18V/1A £4.15* 
SS.324 24V/1 A £4.60* 
SS.334 34V/2A £520* 
SS.345 45V/3A £6.25* 
Add 50p for p/p any model. 

TERMS OF BUSINESS: I NEW SHOWROOM 

Direct from the makers and obtainable only 
from Bi- Pre -Pak Ltd. Stirling Sound prod- 
ucts 

extended and added 
ucts are designed by professional experts 

We h 
exciting new stocks our West 

and made in our own factory. They are 
W 
Road premises. All s 

aco r 
r 

distributed exclusively through Bi- Pre -Pak 
Ltd. M- -- ---- iiiii-- - OMB =II Il7 

TO STIRLING SOUND (BI- PRE -PAK LTD) 220/222 WEST ROAD 
WESTCLIFF -ON -SEA, ESSEX SSO DDF 

IPlease send 

I, for which I enclose £ 1 

IInc. V.A.T. I 
NAME ' 
ADDRESS I 

VAT at 12.1% 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 30p for UK orders unless marked otherwise. Minimum mail 
order acceptable -£I Overseas orders, add £I for postage. Any difference 
will be credited or charged. PRICES subject to alteration without notice. 
AVAILABILITY All items available at time of going to press when every 
effort is made to ensure correctness of information. 

Order your Stirling Sound products from 

131-PRE-PAK LTD 
Co Reg No 820919 

222 224 WEST ROAD, WESTCLIFF ONSEA. ESSEX SSO 9DF. 
TELEPHONE: SOUTHEND (0702) 46344 

CHEQUES /MONEY ORDERS PAYABLE TO BI- PRE -PAK LTD 
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C3REENWEL® 
443 Millbrook Road Southampton 

SO1 OHX TeI:(0703) 772501 
All mail order and callers (OPEN 9-6 MON. -SAT.) to this address please 
-callers only to 21 Deptford Broadway, SEE (Tel. 01 -692 2009), and 38 Lower 

Addiscombe Road, Croydon (Tel. 01.688 2950). 
PC ETCHING KIT Mk II MULTIMETER MODEL LT22 
Contains lib Ferric Chloride, 100 
6q 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 
zeners, loads of odds and ends. 
NOW REDUCED TO £290 

TRANSISTOR PACKS 
200 asstd. mainly out of spec. tran- 
sistors, mostly unmarked -NPN PNP 
plastic, TO5 T018 RF AF Small 
signal and TO3 power devices. 
About 75% useable devices. Only 
£1.60. 100 unmarked BC108, untested 
£2.10. 10 out of spec. 2N3055 £1. 

COMPUTER PANELS 
Large quantity always available; 31b 
asstd. £1.75; 71bs £3.65; 561b £18. 
Pack with about 500 components Inc. 
at least 50 transistors £1.00; Pack 
with 12 High quality panels, Inc. IC's, 
power transistors, multlturn trimpots 
hundreds of small signal transistors. 
resistors, zeners, 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. Still only £3.00. 

FERRIC CHLORIDE 
Anhydrous technical quality in lib 
double sealed packs. lib 85p; 31bs 
£1.00; 101bs £4.80; 100Ibs £38.00. 

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 
-2Ddb to +42dB. Size 130 x 90 x 
42mm. £8.00. 

VEROBOXES & CASES 
Case type 1410, 205 x 140 x 40mm £2.90 

1411, 205 x140 75mm£3.35 
1412, 205 x 140 z 110mm 

£4.20 
Plastic Boxes -Professional quality, 
two tone grey polystyrene boxes with 
threaded inserts for mounting PC 
boards. 
Type 2518, 120 x 65 x 40mm £1.52; 
2520, 150 x 80 x 50mm £1.75; 2522, 
188 x 110 z 60mm £2.40; Sloping front 
type: 220 x 174 x 100/52mm £420. 

INTERCOM UNIT 
Chassis 230 x 155mm with Celeation 
3 ohm 110mm speaker, small buzzer, 
3 pole 4 way switch, line matching 

VEROBOARD transformer, 10 way terminal block, 
100sq Ins asstd. sizes and pitches, 100k pot, etc. £1.25. 
about 8 pieces (All 0.1" If requested) HEAT SINK 
£1.30. 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 Resistors 5% carbon 
film 1 ohm to 10M 85p/100 of one value. 
1N4148 1000 off £12. 
1N4002 1000 off £23. 
BC107 -8 -9 All £7.50/100 2N3055 £301 
100. 33pF ceramic plate 2% £61.1000. 
Send SAE for Wholesale list. 

DEVELOPMENT PACKS 
50V ceramic plate capacitors, 5 %. 10 
of each value 22pF to 1000pF, total 
210 caps. £2.70. 
CR25 carbon film 1 /3rd watt resistors.. 
5%, 10 of each value 10 ohms to 1M 
Total 810 resistors £6.00. Electro- 
lytics, wire ended 25V working 10 each 
of: 1, 2.2, 4.7, 10, 22, 47 and t00mfd. 
70 capacitors for £3.20. 400mW 
severs 5% 10 each 3V to 30V, 280 
In all. Only £14.00. 

JULY OFFERS 
All full spec. marked 
components. 
7400 10 for £1.20; 74121 4 
for £1.20; 555 timer 1 -9 
40p ; 10 -24 38p ; 25-99 36p ; 

100+ 34p. 741 Op -amp 
1 -9 25p; 10 -24 22p; 25 -99 
20p; 100+ 18p. 
2N3819 5 for £1 $0. Neon 
with built in resistor for 
mains operation, plas- 
tic sleeve, flying leads. 
5 for 40p. 

ODDS AND ENDS 
Edge Connectors, gold plated 0.1" 
40 way single sided60p; 78 way double 
sided £1.50. Heat shrink sleeving, 1m 
length 0.125" dia 10p. Spiral binding 
3mx3.2mm 20p. 100mfd 10V Tantalum 
Caps, 10 for 50p. 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+ 9p; 25+ 8p. 1k" Quick blow 
fuses 1, IL 2, 3, 5, 10 or 15A 30p per 
doz of one value, 10 doz mixed £2.50. 
2000mfd 10V capacitors vert mntg, 
long leads 14 for £1.00. 20 ohm GPO 
balanced armature telephone insert 
30p. 250V 21A bridge rect 50p; 50V 
IA 30p. Crystal Mie insert 11" Dia, 

COMPONENT PACKS 
400 asstd. carbon resistors £1.35 
250 HI- Stabs, 1, 2, 5% } -1W £1.25 
100 Wirewounds 2 -15W £1.90 
200 Miniature resistors, 0, } and }W, 
mostly carbon film £t 20 
200 poly, mica, ceramic caps £1 10 
100 Polyester, 01 -22µF £1.00 
200 miniature electrolytics, but many 
unmarked so only £1 DO 
15 Useful switches, micro, toggle, 
rocker and rotary. £2.00. 
35 Crystals, mostly HC11U, at least 
30 diff. fregs. 4.8Mhz £130. 

TRANSFORMERS 
All have mains primaries: 6 -0.6V 
100mA 90p; 0-0-9V 100mA 97p; 
12 -0-12V 50mA PC mntg 85p; 12 -0-12V 
100mA £1.00; 24 -0-24V 500mA £2.05; 
Muititapped 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 to 
£3.25; 6 -0 -0V 17y'A £1.95; 12.0.12V 
1A £2.15; 25V IfA £2.00; 29V 50mA 
75p; Type LGC: 17V is 2.4A, 15.7V 
+, 1 25A, 12V ®E A. Only £2.50. 
Type JBS: 110V Primary, 31V 300mA 
Sec. Use 2 (Series pri) to get 31V + 
600 mA, or 62V U 300mA. Price for 
2 £1.65. Type SMS: 12V 130mA, 
5 -0-5V 120mA, 11 -0.11V 10mA £1.20. 
Few only, 16V 20A £6.50. 

RELAYS 
Miniature Plug -in types: 1255 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 in relay, B7G Base 
17mm dia x 42mm long 10k coil 1c /o 
contact 40p. Omron MK3P plug In 
relay. 230V AC coil, 3 sets 10Ac /o 
contacts. £120. 

WIREWOUND POTS 
30k 5W; 2(00 4W; 10k 3W; 1k 3W, 
500 3W; 900 3W; sea 3W; 800 3W; 

32p. 22V 2,W zener BZX70 12p. 100k 3W. Ail 25p each, any 10 £2.00. 
SEE PRACTICAL ELECTRONICS FOR INDIVIDUAL COMPONENT PRICES 
All prices quoted include VAT AT THE NEW RATE and UK /BFPO postage. 
Most orders despatched on day of receipt. SAE with enquiries or for List please. 
Send 10p for Multimeter catalogue -free on request on orders over £3. Official 
Orders accepted from Schools, etc. Export/Wholesale enquiries welcome. 

Surplus components always wanted. 
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QUALITY' STEREO SOUND._ 

T IPRICE OFFER! 
SOLENT AUDIO SYSTEM 

KI £5.95 
down 

'Stereo Tuner Amplifier chassis with AM /FM radio cover- 
ing long medium short and Stereo FM wavebands. Separate 
Base and Treble controls. 30 watts total power output 
(frequency response 25 -20,00 Hz) AFC Switching, Tape 
record and playback facilities. Dimensions 18 }" x 9" x 3f ". 
The very latest BSR automatic record deck with cue and 
pause control. Two matching elliptical speaker units. 

Order early limited stocks available cash price £59.95. 
Credit Sale £5.95 deposit 9 monthly payments of £7.00 
(Total Credit price £68.95). P. & P. £3.00. Send £8.95 
today. 

Chassis only available for cash at £45.00. 

Full 12 months Guarantee. 
CALLERS WELCOME. 

Access and Barclaycard 
telephone orders accepted 

figat Stereo headphones supplied with every complete order. 

OMB radio PW /7/76 100 CHASE SIDE SOUTHGATE 
LONDON N14 SPI Telephones: 01- 882 -1644 

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; 
Servo -mechanisms; 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. 

I BRITISH NATIONAL RADIO & ELECTRONICS I 
SCHOOL, Dept WC76 
P.O. Box 156, Jersey, Channel Islands. 

I NAME 

I ADDRESS 
I 
1 

(Block caps please) I sum Es I= mum miwasommosassoll 
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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. 
DY86/7 
DY802 
EABC80 
EB91 
EBC81 
EBF80 
EBF83 
EBF89 
ECM 

089 EF80 
0-70 EF83 
0-58 EF85 
1-16 EF86 
0-97 EF89 
0.89 EF91 
088 EF92 
088 EF95 
050 EF183 
0-82 EF184 

0.82 
1.10 
0.70 
1.73 
1.78 
1.86 
1.61 
1-68 
0.98 
0-98 

EC88 0-88 E1190 1.22 
EC90 094 EL34 1.40 
EC97 089 ELM 1.60 
ECC81 070 EL84 0.70 
ECC82 0-70 EL86 1.40 
ECC83 0-70 EL95 1.02 
ECC84 0-88 EM81 1-24 
ECC85 1-02 EY51 0.89 
ECC88 1-22 EY86 0.50 
ECC189 0-77 EY88187 0.70 
ECF90 0-63 EY88 0.81 
ECF82 0-90 EZ80 0.84 
ECF86 0.78 EZ81 0.70 
ECH81 1.78 GY501. 1.78 
ECH83 108 GZ34 1-22 
ECH84 1.50 0083 0-60 
ECL80 1-02 PC86 1.40 
ECL82 0-69 PC88 1.40 
ECL83 008 PC87 0.70 
ECL86 282 PC900 0.84 

PCC84 0-84 
PC085 1.02 
PCC88 0-98 
PCC89 0-97 
PC0189 1-22 
PCF80 0-84 
PCF82 1-87 
PCF86 0-97 
PCF200 120 
PCF201 1-50 
PCF801 0-97 
PCF802 102' 
PCF806 0-97 
PC11200 1-78 
PCL82 0-84 
PCL83 0-97 
PCL84 0-93 
PCL85 0-72 
PCL86 0-97 
PCL805/85097 
PD500 
PFL200 
PL38 
PL81 
PL81A 
PLO? 
PL83 
PL84 
PL500 

2.62 
148 
1.40 
1.28 
1.40 
0.48 
1-78 
1.02 
1.40 

EXPRESS 
POSTAGE 
12p for 1 Valve. 
Each additional Valve 
add 2p in UK 

PL504 1-40 
PL508 1-78 
PL509 288 
PL802 2-83 
PY33 078 
PY81/800 072 
PY82 070 
PY86/7 700 
FY88 0.84 
PY500A 1-50 
PY800 0.68 
PY801 0-72 
U26 122 
1)191 1-17 
1)198 068 
UAB080 1-01 
UBC81 0-80 
UBF89 0-86 
110085 0-66 
UCH81 1.78 
UCL82 1.02 
UCL88 1-02 
17184 1-28 
UY85 0-73 
6/3012/ 

ECC804120 
6F23/EF812 

1-16 
3001/PCF80 

0-84 

30C15/ 
PCF800122 

30017 1-29 
30018/ 

PCF805 1-29 
30F5/PF818 

1-85 
80FLI/ 

PCE800 098 
S0FL2 1-02 
30FL12 1-44 
30FL14 1-20 
80L1/PCC84 

088 
30115/ 

P00805 1.85 
30L17 -1.12 
30P4MR 1-88 
30P1Z/ 

PC801 1-22 
30P19/ 

PC802 1-08 
30PL1/ 

PCL801 1-35 
S0PL13/ 

PCL800 1-47 
30PL14/ 
PCL88 1.72 
30PL15 1'44 

NEW VALVES 
Individually boxed and 
guaranteed but of Euro- 
pean or other origin at 
greatly reduced prices. 
Quotations for any 
valve not listed. Send 
SAE for lists. 
AZl 
AZ31 
CBL31 
CL33 
CY31 
DAF91 
DAF98 
DCC90 
DF91 
DF96 
DK91 
DK92 
DK96 
DL92 
DL94 
13196 
DY88 
DY87 
DY802 
EABC80 
EAF42 
EB91 
EBC33 
EBC41 
EBC81 
EBF80 
EBF83 
EBF89 
EBL31 
ECC81 
ECC82 
ECC83 
ECC84 
ECC85 
ECC88 
E01135 
EC1142 
ECH81 
ECH83 
ECL80 
ECL82 
ECL83 

1-00 
1.00 
1.40 
1.50 
1.00 
0.40 
0.60 
1.86 
0.40 
0-60 
0.60 
1-00 
0-75 
0.50 
0.48 
0.55 
0.45 
0.48 
0.47 
0.88 
0.70 
0.80 
1.00 
0.76 
0.40 
0.40 
0.40 
0.82 
2.00 
0.46 
0.88 
0.88 
0.85 
0.45 
0.50 
1-50 
0.85 
0-85 
0-50 
0-60 
0.42 
0-76 
0.56 

F.CLL800 3-50 

EF37A 
EF39 
EF80 
EPOS 
EF86 
EF89 
EF91 
EF92 
EF95 
EF98 
EF188 
EF184 
EL32 
EL33 
EL34 
PIN 
EL37 
EL41 
EL42 
EL84 
EL95 
E1180 
E3181 
E3184 
E3185 
EM87 
EY61 
E286 
EZ40 
E241 
EZ80 
E281 
GY501 
GZ30 
GZ32 
GZ34 
11E309 

1.50 
1.25 
0.85 
0-46 
0-50 
0.86 
0.40 
0.60 
0.46 
0.80 
0.40 
0.40 
0.60 
8.00 
0-70 
0.60 
8.40 
0.90 
1.66 
0.86 
0-60 
0.66 
0.80 
0.40 
1.00 
1-00 
0.46 
0.60 
0-60 
0.76 
0.80 
0.81 
0.90 
0.66 
0.66 
0-75 
1.60 

KT61 8-00 
KT66 840 
KT81(7C5)200 
KT81 1-75 
KT88 8-85 
KTW61 1-60 
M1714 1-00 

N78 
0A2 
OB2 
PC86 
PC88 
PC97 
PC900 
PCC84 
PCC88 
PCC89 
PCC189 
PCF80 
PCF82 
PCF86 

6.00 
0.46 
0.46 
0.66 
0.66 
0.56 
0.65 
0.46 
0.62 
0.85 
0.66 
0-40 
048 
0.66 

PCF801 0-60 
PCF802 0.66 
PCF806 0-90 
PCF806 0-80 
PCF808 1-00 
PCL82 0-46 
PCL83 0-70 
PCL84 0-60 
PCL85 0-60 
PCL86 0-50 
PCL805/85 

0-60 
PD500 160 
PEN45 086 
P136 0-68 
PL81 056 
P182 0-50 
PL83 060 
PL84 060 
PL500 0-86 
PL504 0 86 
PL508 0-90 
PL609 166 
P1802 2-00 
PX25 8-60 
PY33 0-68 
PY81 0-60 
PY82 0-46 
PY83 0.60 
PY88 0-88 

P11ó00 1.10 
PY81 /800 0.50 
PY801 0.65 
ßP41 8.00 
ßP61 0.86 
T41 1.50 
U14 0.76 
1125 1.00 
U26 0.86 
11191 0.76 
UABC80 0.40 
UAF42 0.76 
UBC41 0.80 
UBC81 0.80 
UBF80 0.60 
UBF89 0.60 
UCC85 0.60 
U0142 0.60 
1)01181 0.60 
1)0182 0-40 
1)0183 0-70 
UF41 0.76 
ÚF89 0.60 
11141 0.86 
111.84 0.60 
ÚY41 0.86 
11285 0.46 
VR105 /30 0.40 
Vß150 /30 0.46 
185 0.50 
185 0.40 
1T4 0.40 
884 0.80 
ßV4 046 
511402' 1-20 
51140 1-25 
5U4GB 0.70 
5118áT 0.66 
5240 0.96 
6/8012 040 
BAKE 0.46 
6A5í6 
6AQ5 
6A870 
SATO 
6AUO 
6ßA6 
8ßE6 
6111116 
6836 
8BQ7A 
6ßR7 
6B67 
6BW6 
OBW7 
604 
6CD6G 
OCHO 
6CW4 
0F28 
6825 
6E28 

2.00 
0.60 
1.00 
0-60 
0-40 
0.88 
0.46 
0.78 
0.75 
0.56 
1.20 
1.40 
1.00 
1.00 
0-40 
1.00 
2.20 
8.00 
0.90 
1.00 
0.76 

61531 065 
6J5G 0.46 
BJ8 086 
0J70 040 
6J7M 0-66 
811:00T 0-80 
8K7G 0.86 
6K7M 0.46 
6K8G 0-46 
0K8M 0-70 
6K25 1.00 
6L6G 146 
BLBGC 0-80 
6Q7G 040 
OQ7M 040 
68L7GT 0.66 
68N7GT 066 
68Q7GT 0-40 
6Ú8G 160 
BVBG 0.80 
6V80T 0-60 
6X4 0-46 
BX6G 046 
8X6OT 066 
7B6 0-80 
7B7 0-80 
706 2-00 
706 1-00 
7117 0.80 
7117 1-80 
787 2.25 
7Y4 080 
12AT6 046 
12AT7 046 
12AU6 060 
12AU7 0-85 
12AX7 0-88 
12BA6 050 
128E6 0-60 
3001 0-40 
80C16 1-00 
80017 1-00 
88018 0-90 
80E5 1-00 
80FL1 1-00 
80FL2 1-00 
80F114 1-00 
80116 0.96 
30L17 0.96 
80P431R 1.50 
80P12 1.00 
80219 0-96 
80PL1 096 
80PL18 1-10 
80P114 1-10 
86W4 060 
8624GT 0-70 
50006G 1-80 
807 1-00 
813ITT 1710 
813118811 7-00 
866A 2-00 

TRANSISTORS- INTEGRATED CIRCUITS 

EXPRESS 
All transistors, I.C's offered 
are new and branded. 

POSTAGE Manufactured by Mul- 
122 per order in UK lard, Texas, RCA, Fer- 

ranti, Motorola, ITT, 
AA119 
AAZ18 

007 
0.12 

BD181 0.42 
130132 0.80 

Fairchild, Lucas, etc. 
Quantity discounts on 

AAZ16 
AC107 

0.10 
061 

BF118 0.90 
3E167 0-25 application. Send SAE 

AC126 
A0127 

086 
0-86 

8E173 048 
8E179 0-88 for full lists. 

A0128 016 sF1e0 0-86 
A0176 0-26 33E181 0.86 0A200 0-08 ZTX600 018 282904 0.20 
A0187 081 BF194 0.10 OA202 0.06 ZTX601 0.16 2N2904A 0-55 
AC188 080 BF196 0.18 0016 1.00 ZTX508 0.18 282905 0.81 
ACY21 0-86 13E197 0.16 0020 8.00 ZTX631 026 2N2906A 226 
AOY89 0-75 ßF200 0-82 0038 1.25 2TX560 0-18 282906 0.80 
AD140 060 ßF861 0.26 0026 0.40 18914 0-06 282920 0.12 
AD149 0.76 11E898 0.85 0028 1.00 284001 00e 2E3003 9.18 
AD161 0-44 BFW10 0-61 0035 0.76 IN4002 0-07 2318055 0.46 
AD162 044 BFX29 0-28 0088 0.80 I94003 0Ot 383635 -0.91 
AF116 086 BFX88 0.24 0042 0.40 184004 008 2N3614 - I.6$ 
AF116 006 BFY60 0.20 0044 0-20 IN4005 010 2N86115 0-66 
AF117 0-54 BFY61 0.80 0040 0.20 I84006 0-10 288702 0-11 
AF186 0-48 BFY62 0-20 0071 0.86 I94007 0-12 2103703 0.15 
AF289 044 BR100 0.40 0072 0-88 194009 0-06 3118704 0-14 
A8Y27 0-40 ßY100 - 0.27 0076 0.80 184148 0-06 283705 0.16 
A8228 006 BY126 0.14 0077 0.66 18921 0-07 2N8706 0.11 
BAlo2 0-25 ßY127 012 0081 0.29 I82033 0.20 2118707 0.10 
BA116 0-10 12X01 aeries 0081D 0-28 182051A 0-20 283708 0.07 
BC107 014 0.20 00812 0.76 I82100A 080 288709 910 
130108 0-18 BZY88 eerie. 0083 0.60 188010 045 283710 0-11 
B0109 0-12 0.10 00140 1.60 2E696 016 2N3711 0.11 
BC118 0.16 CR81.05 0-45 00170 0.80 28697 016 2118819 9.88 
B0117 0-21 Cß81.40 0.86 00171 0.80 28706 0.10 2E3920 
B0143 080 01188 -06 040 00200 1.00 2N706A 0-15 

.9.60 
2148328 0.60, 

80147 0.10 CR80 -40 0.86 00201 1.50 281181 026 2N5908 9.16 
30148 008 MJE340 0.47 00303 1.60 281132 0-84 2N3904 0-90 
801690 
B0182 

0.16 
0.18 

MJE370 068 
212E030 0.66 

00203 1.25 
OCP71 140 

281302 018 
281303 0.18 

2N3905 0-25 
2143906 0.25 

B0182L 0-19 MJE2955 1.87 ORP12 0.60 281804 050 3114050 046 301841 0-18 MJE8055 0.76 OßP80 0.66 281305 Ob 2144059 0.10 
BC3S8 0.16 MPF102 0.40 TIC44 0.99 2111806 021 284060 0.18 
BCY82 086 309103 0.80 TI022613 1.60 981807 0.98 9114061 0.15 
B0Y88 088 3129104 0.86 TIL209 0.20 9E1308 Olt 284062 0-14 
B0Y84 0-46 MPF106 0.86 TIP42A 809 2111889 080 284289 0-80 
BOY70 0-18 NKT404 1.00 ZTX107 0.12 2N1618 OP01 38185 1.76 
801171 0-52 0Aß 0-72 ZTa108 0-10 2E1614 0-46 3E141 9.51 
BCY72 016 0A10 0 40 2TX800 0.18 282147 0.78 40860 0-40 
130211 0-66 0A79 010 ZTX801 0.14 2N2160 0-78 40861 0-45 
BD121 1-00 OAK 0-18 ZTX802 0.18 2N2869A 0.16 40362 0.40 
BD124 0-65 0A91 0.07 ZTX804 044 2E2646 060 40480 0.56 

887400 0.18 887428 140 8N7486 047 8874145 1.26 8874192 2-00 
887401 0.16 ON7430 0-16 887490 0.56 8874150 1.76 8N74198 2-00 
887402 018 887433 0-87 8N7491AN 0E74151 1.00 8874194 1.80 
887403 0.16 8N7437 0-87 1.00 8874154 2.00 8874195 1-10 
8N7404 048 887438 0-87 887492 0.70 8874155 1.00 82474196 1.20 
8E7405 048 887440 0-22 887493 0.70 8874156 1.00 8874197 1-20 
887406 0-45 8N7441AN 887494 0.80 83174157 0-96 8874198 8.77 
8N7407 0-42 0-92 887495 0.80 8874170 2.62 8874199 2.52. 
887408 098 887442 0-79 887496 0-95 8874174 1.57 
887409 0-28 887450 018 8N7497 8.87 8874175 1.10 
887410 016 887451 0-16 81074100 1-89 8874176 146 
887411 086 887453 0.18 83174107 0-45 8874190 2.00 
887412 0.80 887454 0.16 ßN74110 0.68 8874191 2.00 
2387418 0-88 8N7460 0.16 8N74118 0.90 
887416 
887417 
ßN7420 

0-86 
0.86 
0-16 

887470 0.88 
8117473 0-41 
887474 0-42 

5874119 1-68 
8874121 0.60 
83174122 0.70 

DIL 14 pin I5p 
887422 
0117423 

0.26 
0-87 

887480 0-80 
8317483 1-10 

8N74123 1-00 
83174141 0.90 SOCKETS 16 pin 17p 

VAT 
To be added 
to all orders 
Valves & Plastic 
Transistors 122% 

Integrated 
Circuits & Metal 
Can Transistors 

8% 0 

THIS MONTH'S 

OSCILLOSCOPE TUBES 
Types CV 1526, 

DG 7 -5, VCR 139A 
All at £8.00 each, +p & 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. - 

RSTVALVE MAIL ORDER CO. 
Climax House, Fallsbrook Rd., 
Streatham SW16 6ED 
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TUAC 
TRANSISTOR UNIVERSAL AMPLIFICATION CO. LTD. 
163 MITCHAM RD. LONDON SW17 9PG 01 -672 3137/9080 

MONO DISCO MIXER WITH AUTO FADE 

DtSG 

Designed for the discerning D.J. of professional standard. 
Offering a vast variety of functions. Controls: Mic Vol; Tone, 
over -ride depth, auto /Manual Sw; Tape Vol; L & R Deck 
Faders; Deck Volume; Treble and Bass; H. Phon Vol Selector; 
Master Vol on /Off Sw. Max output 3V RMS. 
Specification: Deck Inputs -50mV into 1MCë; Deck tone con- 
trols -- Treble total range 36dB at 15kHz -Bass total range 
36dB at 50Hz. Mic input -200 ohms upwards 2mV into 22k11. 
Mic tone control -Total range 40d3 at 15kHz. Tape input - 
100mV into 200 ohms. Power requirements 20 -50 volts D.C. at 
50mA. (R,i,A.A, Comp mag inputs available 75p.) 

co,' 

ITLIEr. - 

£39.75 
PANEL SIZE 
18 x 44in. 
DEPTH 3in. 

PRE AMPLIFIERS 

VAO8 
Designed for use with TUAC power ampli- 
fier modules. Extensive research has gone 
into various wide range tone control circuits 
to produce superb sound quality. Thou- 
sands are already in use in high quality 
professional amplification systems. 
VAO8 Vol. Treb, Mid and Bass controls. 
HI. IMP. FET. 1/P suitable Mid. Guitar, 
Radio, Crystal /Ceramic P.U. Sensitivity 
4mV. Treble +35dB at 16kHz. Mid +20 
-15dB at 1kHz Bass +20 -10dB at 40Hz. 

£8.50 
VAO6 Vol, Treb, and Bass controls. Sensi- 
tivity 8mV. Treb +28 -15dB at 12kHz, 
Bass +18dß at 40 Hz. £7.50 
SVAO8 STEREO PRE AMP Vql, Treb, Mid 
and Bass controls, I/P suitable, Guitar, 
Radio, Crystal /Ceramic P.U. Sensitivity 
4mV.. Treble +35dB at 16kHz. Mid +20 
-15dB at 4kHz. Bass +20 -10dB at 40Hz 
Plus Full Balance Control. Full I/C operation 
supply voltage ± 15VDC. £15.00 

* TUAC AMPLIFIER MODULES * POWER AND QUALITY * 
125 watts RMS 

continuous sine 
wave output 

TP125 
7x6} x 3in 

£23.25 
4 R.C.A. 150 watt 15 amp output transistors 

Rugged layer wound driver transformer 
Short -Open -and Thermal overload 
protection 
Only 6 connections 

Power supplies vacuum Impregnated. 
Transformers with supply board 
incorporating pre -amp supply. 

PS 250 for supplying.2 
TP125s £28.00 

PS 60/60 for supplying 2 
TL6Os £25.50 

PS 125 f 45 volts for TP125 £16.75 
PS 100 ± 43 volts for TL100 £15.50 
PS 60 ± 38 volts for TL60 £14.50 
PS 30 ± 25 volts for TL30 £9.75 
PSU 2 for supplying disco mixer 

£6.50 

TL60 
5x5x3in 

60 watts RMS 
continuous sine 
wave output 
2 R.C.A. 110 watt 
15 amp transistors 

£ 1675 

TL100 
5 x 5 x3in 

100 watts RMS 
continuous sine 
wave output 
2 R.C.A. 150 watt 
15 amp transistors 

£18.75 
Specification on all power modules. All output 
power ratings f 0.5dB; Output impedance 8 -15 
ohms; THD at full power 2% typically 1 %; 
input sensitivity 60mV into 10kC1; Frequency 
response 20Hz -20kHz ±2dB; Hum and noise 
better than -70dB. 

STOCKISTS- CALLERS ONLY 
Geo. Matthews, 85/87 Hurst Street, Birmingham (Tel. 021-622 19 41) 
Arthur Sallis Ltd., 28 Gardner St. (Tel. Brighton 65806) 
Bristol Disco Centre, 26 The Promenade, Gloucester Road 

(Tel. Bristol 41666) 
Socodi, 9 The Friars (Tel. Canterbury 60948) 

Cookies, Disco Centre, 132 West St. (Tel. Crewe 4739) 
H.B. Electronics, 54 Montagu Street (Tel. Kettering 83922) 
Leighton Electronics Centre, 59 North Street (Tel. Leighton 

Buzzard 2316) 
Al Music Centre, 88 Oxford Street, Manchester (Tel. 061 -236 

0340) 
Damon Electronics, 99 Carrington Street (Tel. Nottingham 53880) 
Electra Centre, 58 Lancaster Road (Tel. Preston 58488) 
Mitchell Electronics, 64 Winchester Street (Tel. Salisbury 23689) 

Mitchell Electronics for Southampton area 

200 

SIZE 5"x5"x1}" 

TL30 New from TUAC TL30 D.C. 
coupled power amplifier 
module. 

OUTPUT UIAVES RMS 
CONTINUOUS SNE 

WATTS 

OUTPUT IMPEDANCE 8 -15 OHMS 
T.H.D. AT FULL POWER 0.5% 
SIGNAL TO NOISE RATIO -85dB 
INPUT. SENSITIVITY 80mV INTO 50K OHMS 
FREQUENCY RESPONSE 25Hz- 50kHz 

8 TRANSISTORS 
4 DIODES 
ONLY SIX CONNECTIONS 

Send large stamped addressed envelope with all enquiries or send £1 
(refundable against purchase) for fully illustrated 20 page catalogue. 

£1250 
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FUZZ LIGHTS 

RED GREEN 

BLUE AMBER 

240 volt a.c. Long Life Candle 
Bulb, Revolving Reflector, adds a 
new dimension` to disco lighting 
effects. 

iEI950 

TUAC 
MANIIrAC `Udit HS I LECIHONIG AN[l AMPO IFICAïION 

LOIJIPMFNI 
PE H`,ONAL SHOPP6:HS MON IUFS- iHIIHS FRI and SAT 

9 a m F i p m W F 9 a rt l - 1 p m. " ... 

TUAC STEREO DISCO MIXER 

INPUTS. Four Identical stereo inputs available with any equalisation. Two magnetic and two flat supplied as 
standard. High quality slider control on each channel. Volume treble, and bass controls for each pair of 
sliders. Sensitivity mag., 3mV (R.I,A.A. comp.). Flat 50mV at 1kHz. Bass controls ± 18dB at 60Hz. Treble 

OUTPUTS. 
± 18dB at 15kHz. 

volts £, 15 OUTPUTS. üp to -3 volt ( }12d6) available. Attenuated output for TüAC. Power 
Modules. Rotary Master and Balance controls. Band width 15Hz -25kHz ±1dB. 
P.F.L. Output 250mV into 8 ohms. Rotary Volume Control. Monitoring facility for 
all 4 channels. Selection via touch sensitive illuminated switches. Switched visual Size: 25in long x 
cue indicator. bin high x Sin deep 
MISCELLANEOUS FACILITIES. Two Illuminated deck on /off switches. Mains illuminated on /off switch. 
Auto fade illuminated on /off switch. Mains powered with Integral screen and back cover. Complete with full 
instructions. 

4 CHANNEL SOUND TO LIGHT 
SEQUENCE CHASER -4LSMi 

RCA 8A Triacs 
1000W per channel 
Fully suppressed and fused 
Switched master control for 
sound operation from }W to 
125W 
Speed control for fixed rate 
sequence from 8 per minute to 
50 per second 
Full logic Integrated circuitry 
with optical isolation for 
amplifier protection 
Full wave control 
13 easy connections 

Patents applied for £18' 75 
Model 501 500w per channel as above without sound triggering 

£1225 

3 CHANNEL LIGHT 
MODULATOR 

RCA 8A Triacs 
1000W per channel 
Each channel fully 
suppressed and 
fused 
Master control to 
operate from 1W to 
100W 
Full wave control 
12 easy connections 

SILMB 

£18 (Single Channel Version 1500 Watts £9.50) 

NEW FROM TUAC 
FRONT PANELS FOR LIGHTING 

EFFECT MODULES 
complete with switches, neons and knobs as illustrated 

For SILMB £6.50 

416. 
For 4LSM1 £5.50 

For SILMB 
combined with £7.50 
3SDM1 

ADD SEQUENCE CHASING AND 
DIMMING EFFECTS TO YOUR 

TUAC 3 CHANNEL LIGHT MODULATOR 

Speed Control 3 per 
min. to 10 per sec. 

Full logic integrated 
circuitry 

Dimmer control to 
each channel 

9 easy connections 

SEQUENCE DIMMER MODULE -3SDMI £13 
Manufactured and assembled in Gt. Britain 

fully guaranteed 

HOW TO ORDER BY POST 
Make cheques /P.O.s payable to 

TUAC LTD (PW7) 
or quote Access /Barclay Card No. 

and post to TUAC LTD (PW7) 
163 Mitcham Road, London, SW17 9PG 

We accept phone orders from 
Access /Barclay Card Holders 

Phone: 01 -672 3137/9080 

ALL PRICES INCLUDE V.A.T. POSTAGE AND PACKING FREE 
Suppliers to H.M. Govt. Depts. TRADE AND EXPORT ENQUIRIES TEL. 01 -672 9080 
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,°'JL TT 
lÿß 

ó Ll1lJ 
56, FORTIS GREEN ROAD, LONDON, Nt0 3NN, ENGLAND. - TNeaw,s: at2W 3>0a 

ó a0 electronics Dept.1 Eiectronic Component suppliers to NM. Government, Armed Services, Universitie sCollrye ,BrpatlatingAuthorities,Foreign 
Governments. I ncetutlonv, Industries and Educational Establishments 

<0+e 74 TTL 
0x6 11.21 25 -99 100+ 

7400 4p" 
12p I 

7402 " 72p * 1O " 
7403 15p* l2 p 10p 
7404 16p 13p* l Ip ` 
7408' 1óp` 130` 1 l ̀ 
7409 16p* 13p 1 l 
7410. 16p* 13p* 11p 
7413 29p* 24p* 20p 
7417 

27P* 
22IP* 20P * 

7420 16e 13p* 110 * 

7427 27p* 22íp* 18p * 
7430 1óp* 13p * lip * 

7432 v ' 22' I8 P `: P " 
7437 VP` 22íp' I8p * 
7441 75p* 62p* 50p * 
7442 65p* 5p` 430 * 
7445 85p` 71p' 57p ' 

7447 810* 75p* 50p ' 
7447 95p` 620` 62p * 
7447A 950' 830' 670 * 
7470 30e 25p ", 20p « 

7472 25p* 21p* 17p 

7473 300; 250' 200 

7474 320' 260' 210 
7475 32p 26p* 2(p 
7476 320' 260` 210 
748? 75p* 62p* 50p « 

7485 £1.30 * £1.09 * 87P * 
7486 320* 26p* 210 * 
7489 £2.92 * £2.80 ` £2.10 * 
7490 

;: ; ,: 
7492 57p* 460 360 * 
7493 45p* 40p* 32p ' 
7495 67p* 5p* 45P * 

74107 El .08 " 890 72p * 
74107 340* 280' 22p ' 
74121 37p" 39p 239 
74122 470" 390* 31p 
74141 78p* 639' 53p ` 
74145 68p* 58p* 489 * 
74154 £1.62 * £1.48 ` 86p ` 
74174 £1.00 * 83p* 67p 
74180 £1.06 88p* 71p 
74181 £3.20 * £2.50 £1.90 * 
74192 £1.35 * £1.14 90p ' 
74193 £1.35 *E1.14 " 
74196 £7 .64 *£1.34 ' 990 * 

¿FONT EMITTING DIODES 

0e25" die. l 0.2" 
din .lens din. lens din. lets 

(TIL209) (MLED 650) 

1+ 10+ 100+ 1.. 10* - 100+ 1+ 10+ 100+ 

I.C. SOCKETS 

Pin Sockets. Pins in strips 
of 100. Just snip off what 

You need. 65p per strip 
Dual in line. de 

e pin 13p. 24 TOS pin 26p. 
14 Pin 15P 29 pin 300. 8 pin 31p. 
16 pin 15p 36 pin 39 p. Opin 35p. 

The AY5/224 ticktock 
- 

Another marvel from G.I. A 16 pin 
12-24 lhr.Clock I.C. with Sin 

Supplied and low external porn count. S 001146 wi h 

manufacturers detailed leaflet £3.95p*(inc. 
VAT) (Leaflet alone 2op.) Fall Kit 

case) available towards 
end of 1975. Phone Clive for details 

Red 16p` 15p 13p 2Dp 18p* 16p' ' 17p 16p' 15p" 
Greats 260'. 240' 270' 260" 24p` 220` 260' 240' 220` 
Amber 26e 24p` 22p' 26p* 24p* 22p* 26p* 24p` 22p* 

Yellow 26p* 24p* 22e 26p 24p 22p' 26p` 240* 220 
p MOLtARD. NODDIES 

make the simplest, highly Still 

Still la F.M. saner 

:q s e, 
w + 

/ 4 

LP7186 Varactor leant end £7.74 '-, 
LP1185 I.F. Strip £8.25 IVVV 
LP7400 Multiplex decoder £8.12 

37x2 DECADE DYM IC. 

tiNE -O -LIGHT 
NEW LED Linear Cursors 
each device contains 10 light 
emitting diodes in a 20-pin dual - 
in-Ilse package. Ideal for solid 
state analogue meters or dials 
Red and Green £3.19. Check 
an Vellow some in stock now 

-. 

DISPLAYS 
°. ,; 

,; 

ou o o 

tF.- a 
a 7* * 1 - 

ti V J Li 

PNOTO- DARLINGTON 
Viceo 25v 2N5777 

e 
Vcbo c 

Vebo 8v // 8 

II 250 mg 4 
Pd 200 m W / 
Hfe 2500 Up* 

0.33" LHronix DL 707 Series -I.Id' i I all El .82* each (Red only) 
(- yellow, Oran 0.33 Monsanto MAN 50/]0/8(}73600 ,I - all £7.82* Each (Red, g een, ye Orange) 

0.33" Xciron XAN 70 Series ArA all £1 .49* Each (Red Green, yellow) 
0.43 Monsanto MAN 4000 Series all £2.32" Each (Red, Green, Yellow, Orange) 

0.63" Litronix DL747 'Jumbo' Series ,[ -,, all £2424 Each (Red only) C/C as C/A 
- 0.6 Xciton Red £1.79; green and yellow £2.42 

NOTE: MAN 4W0 Series pin ours ore 14 pin dil the same as MAN 50; 70 and 80 series. 

Low cost Red G.AsP 
Mo rota MLED 500 tp 
in a T092 package 

150.` 

Our Bulk Buying Power enables a 

peat of our Special Offer: 
0.33 (LIT 707) 99p.'(inc. VAT) 

Performance 
Short ! ``. Shout Poim Catalogue 

cei , guaranteed. 

oproISOtAroRs 
ILI 4N25 or TIL116 
6 pin industry stondord package 
2.51N. I sol.tlön £1.21` 

Secondaries 

for yostr free copy send n $A.Ee 

Latest prices, latest devices, lots,of new items, lots 
of data, all for 35p. 

MAINS TRANSFORMERS 
Transformers IA 2A 4A 

-' nnl, 

"l 

This state-of-the-art MOS LSI chi r P contains 
all. the logic necessary fora 34 decade, dual 
slope integrating, automatic polarity detecting 
DVM Suppled with free data and circuit 
booklet. AY-5-3507 

6 -0 -6 100nA 99p 
9-0 -9 (00mA 99p 
12 -0-12 100nA 99p ' 
20 -0 -20 IA £3.45 * 
24-0 -24 0.5A £2.95 * 
20 -0-28 IA £3.95 

0 -9 -17V - £2.49 £3.57* £4.55* 
0- 12- 15- 20- 24-30V - £3.47 £4.65* - 
0'24- 30- 40- 48 -60V - £5,18 £7.02* - 
CE- 19- 25- 33- 40-50V £3.47 ' £4.60 £7.24* - v 

P -a.P on fmmformen 20966f price, min. 25p. 
- 

OUR PRICE ONLY £6.59.* 

(Dore end Circuit Booklets alone 200.) 
- 

p 
V71 

Items followed by a' Overseas customers Postage and Packing 250 VA Inc. VAT at 8% all deduct ( from Orders for over £6, post 
others include 12 §% items -' /s from others free. Except transformers 

Data Sheer and photocopy service 

available at I Op per page 

CALLERS ARE WELCOME 

'THE MEN FROM THE BOYS!' 
The current I I year Sunspot Minima is causing poor Short Wave Communication. Despite this, G4DJY established 
2 way communication with no less than 68 North Americans in the recent A.R.R.L. 2 day contest. Peter used the 
PARTRIDGE SYSTEM 'A' (L32.40 del.), the fast selling 7' 6" WORLD RECORD aerial system for modern 
receivers and low power transceivers. Delivery by mail, ex stock. 

TRANSMITTING AMATEURS If a PARTRIDGE SYSTEM 'A' can work FOUR 
CONTINENTS using 'FLEA POWER' in poor Sunspot conditions, then surely it must be false economy these 
days to use expensive QRO to overcome the defects of an aerial. 

Send stamp for full details of this and other PARTRIDGE SYSTEMS and accessories. 

PARTRIOO[ SUPER PACKAGE 
Send stamp for details and expert advice. 

BOX 

5 
!T/?T!/DG 

6i4t7NOSTq/qS NEnT ELt6L/lAfO 

LEfTiQO/Y/f 

COMPLETE RADIO STATION FOR ANY 

£189.00 
LOCATION. Comprising: Trio QR666 Geri. 
Coy. RX, Headphones VFA., System "A" all 
connecting cables, del. (our risk) ASSEMBLED 
IN SECONDS! SAVE f11.06. SECURICOR 
DELIVERY (OUR RISK). 

PHONE 0843 62535 (OR 62839 AFTER OFFICE HOURS) 
JUST TELEPHONE YOUR CARD NUMBER 

OVERCOME YOUR 
PROBLEM - 

GIVE US A RING! 

G3CED G3VFA 
IBuy it with Accessj 
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J. BIRKE 
Radio Component Suppliers 
25 The Strait, Lincoln, LN2 1JF 

Telephone: 20767 
1000uf 40v.w. ELECTROLYTICS size Ifx x }a ® 3 for 35p. 
60 ASSORTED WIRE WOUND RESISTORS I to 10 Watt ® 57p. 
20 SILICON NPN PHOTO TRANSISTORS Untested for LI. 
GERMANIUM TRANSISTORS AC 138 @ 10p, AC 141K, AC 142K, 

AC 153K, AC 176K, AC 187K, AC 188K. All at 20p each. 
POSTAGE STAMP TRIMMERS lOpf, 30pf, 50pf, 150pf, 750pf, 1000pf ® 

6p each. 
20 ASSORTED TUNING VARACTOR DIODES Untested (30 45p. 
400 PIV. 1 Amp SHORT LEAD DIODES IN 4004 12 for 40p. 
SN 7511 VIDEO AMPLIFIER I.C. @ 30p each. 
10 MINIATURE 10 Amp SILICON BRIDGES Untested @ L125. 
ITT PMT2R FILM CAPACITORS I Suf IOOv.w. ® 6 for 30p. 
50 ASSORTED TRANSISTOR ELECTROLYTICS ® 57p. 
V NF DUAL GATE MOS FET LIKE 40673 ® 33p, 4 for II 10. 
PLASTIC THYRISTORS 50 PIV 6 Amp ® I5p, 400 PIV 6 Amp ® 40p. 
F.M. I.C's like TAA 570 Untested with data @ 5 for S7p. 
50 AC 128 TRANSISTORS Branded but untested ® 57p. 
BD 187 4 Amp NPN POWER TRANSISTOR 40p, 4 for LI -35. 
BATTERY CHARGER AMMETERS 2, 3, 4, 6 Amp. All at 66p each. 
100 ASSORTED} and 1/3 Watt RESISTORS 17 different values ® 57p. 
300 yd REEL OF PVC 14 STRAND 0048 CABLE @ E3. 
50 ASSORTED RADIO and TV KNOBS ® 75p. 
300 to 500 ASSORTED POLYESTER CAPACITORS ® LI. 
OCTAL PLUG -IN MODULES with 2 300 PIV I Amp Diodes ® 12p. 
SUB -MINIATURE DISC CERAMICS 50v.w. S.6pf, 6.8pf, 22pf, 33pf, 

I00pf, 150pf, 270pf, I000pf, 2200pf, 4700pf, Oluf. All at 20p doz. 
POWER TRANSISTORS MP 8112 NPN ® 15p, MP 8512 PNP ® I5p. 
HIGH SPEED 40 kHz STACKED SOLAR CELLS 5 volt 250uA. 6 in 

a row @ 45p.. 
VHF POWER TRANSISTORS Unmarked Good 2N 3866 @ 40p each. 

3 for El. 
FERRANTI ZTX 108 TRANSISTORS 6 for 57p. 
20 ASSORTED BRANDED 250mW ZENERS g 75p. 
TV POWER TRANSISTORS R2008 @ 75p, 820108 @ Ei -25. 
SILICON SOLAR CELLS 5 volt 15mA ® 35p, -5 volt 50mA ® 50p, 

-5 volt IOOmA @ 60p, -5 volt 200mA @ LI. 
10 SILICON 10 Amp SUB -MINIATURE BRIDGE RECTIFIERS 

Untested for LI 25. 
NPN TO 39 POWER DARLINGTON TRANSISTORS @ 20p each. 

Please add 20p post and packing on orders under £2 

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

New, 90 day guaranteed valves of many popular makes. Postage 9p Ist, 7p 
additional valves, max 50p, 

Telephone: 01 -440 8641. 

ALL NEW & BOXED VALVES 
AZ31 85, EZ40/1 Sop 
DY86/7 F.Z80 oss 
DY802 429 EZ81 30p 
EB91 3 0Y601 
ECC81 359 0Z30 45p 
ECC82 84p PC86 889 
ECC83 349 PC88 
ECC86 409 PC97 409 
ECC88 479 PC900 49p 
ECH42 PC084 409 
ECH81 PCC86 44 
ECH83 829 PCC88 62p 
ECH84 529 PCC89 
ECL80 52, PCC189 58p 
ECL82 479 YCF80 
ECL83 PCF82 509 
ECL86 42p PCF86 58p 
EF80 PCF200 95p 
EF86 PCF801 Sop 
E786 529 PCF802 669 
EF89 PCF806 81.21 
EF183 879 PCF806 54p 
EF184 87p PCF808 21.1E 
BEN 68p PCH200 779 
EL34 83p PCL82 97p 
EL41 PCL83 500 
EL84 859 PCL84 479 
EL90/1 47p PCL83 829 
E3184 47 PCL806 
EY61 47p PCL86 sop 
EY86/7 88p PCL200 61.15 

(Incl. tax) 
PD500 

PL3600 
PL81 
PL81A 
PL82 
PL83 
PL84 
PL500 
PL604 
PL508 
PL609 
PL619 
PL802 
PY38 
PY81/3 
PY88 
PY800 
PY801 
PY600 
PY500A 
UBF89 
UCC86 
1TCH42 
UCH81 
UCL82 
UCL83 
13F41 
UF89 " 

UL41 

8085 

629 
60P 
549 
889 
48 
48p 

76p 

say 
6180 
6680 
6800 

589 
41p 
419 
41p 
419 

61'00 
40p 
48p 
729 
42p 
42p 
58p 
88p 
46p 
729 

ÚL84 
UY80 
1325 
1326 
17191 
6/30L2 
6BW7 
6F23 
6728 
6V6 
1071 
20L1 
2074 
3001 
30015 
30017 
30018 
3075 
30FL1l 
30FL2 J 
a0L1 
30L15 
30L17 
30P12 
30719 
30PL1 
30PL13 
30PL14 
30PL16 
30P4MR 

449 
86p 
729 
86p 
700 
70p 
8139 
709 

479 
889 
80p 

4óp 
78p 

61 É1 
76p 

97p 

78p 

769 
70p 

6186 
769 
86p 
86p 
909 

We offer return of post service. Post free over £10.00. 
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 & S. Wales, 
also Suffolk, Norfolk, Hunts, etc. 

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

One valve post 9p, each extra valve 7p (maximum 50p) LISTS 
s.a.e. please. VAT ß 124% incl. 
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ENGINEERS 

YOURSELF FOR A 

Thls1,4 page 
FREE book 

shows how! l 

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

fob, 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 
CUT OUT THIS COUPON NEI 

Tick or state subject of interest. 

IELECTRICAL & Radio, Servicing & Painting & 
ELECTRONICS Repairs Decorating 

1 

1 

Practical Radio & 
Electronics 
(with KIT) 
Electronic 
Engineering 
Certificate 

.Q 

Post to address below. 

Radio Amateur's 
Exam. 

AUTO & AERO 
Motor Mechanics Q 

General Elect. Eng. C. & G. Motor V. 
Certificate Mechanics 

C. & G. Elect. General Auto 
Installations Engineering 

A.M.I.M.I. 
Elect. Install. & Air Registration IWork Board Certs. 
C. & G. Elect. M.A.A. /I.M.I. Dip. MANAGEMENT & I 
Technicians PRODUCTION 

Computer 
IRADIO & CONSTRUC- Programming 
TELECOM- TIONAL lust: of Cost & 
MUNICATIONS Heating, Ventilating Managements 

IColour TV & Air Conditioning Accts. 
Servicing El Architectural 

IC. & G. Telecoms. Draughtsmanship 
Technician's Cert. & Design 

IC. & G. Radio, L.I.O.B. Q 
TV & Electronics Carpentry & 
Mech. Cert. Joinery 

IRadio & TV Plumbing A.M.I.E.D. 
Engineering Technology Electrical 

ICourse General Building Draughtsmanship 0 

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

Maintenance 
Engineering 

Welding 

DRAUGHTS- 
MANSHIP & 
DESIGN 
General 
Draughtsmanship 

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

Aldermaston College 
Dept. TPW 19, Reading RG7 4PF. 

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

I 
NAME (Block Capitals) 

ADDRESS 

e 
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 
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SINCLAIR IC20 
1C20 10W + 10W stereo IC amplifier kit with free 

booklet and printed circuit £4.95. 
PZ20 Power supply kit for the above £3.95. 
VP20 Volume, tone -control and preamp kit £7.50. 
SP20 loW 4 ohm speaker for 1C20 £2.70. 

SINCLAIR BLACK WATCH 
Fully assembled 
with black 
strap £20.95'. 
With bracelet£22.95. 

BATTERY ELIMINATOR BARGAINS. 
55 WAY SUPER 
New switched model. 3 to 30V in =V steps. Fully 
stabilized. IA output. Kit £7.95. Assembled £10.95. 
2 Amp model. Kit £9.95. Built £1295_ 

SPECIAL 
Switched output of 3141/ 
6/4/9/12V at 500mA with 
4 -way multi -jack plug 
and free matching leb 
socket £5.20. 

5-WAY DOUBLE RADIO MODEL £620 
Similar 

e tors. 3 + 3/4 .+b41/5 +h6 
press-stud 
7k + 7 /9 + 9t12 

battery 
12V 

at 250mA. Also gives 15/18/24V single. 

3WAY MODEL 
Switched output of 6/7119Y at 250mA with 4 -way 
multi -jack plug and free matching socket £2.95. 

RADIO MODELS 
50mA with press -stud battery connectors for radios 
etc. 9V £3.25. 6V £3.45. 9 + 9V £4.45.6 +6V £4.15. 
4; t 4W £d45. Also 9V 300mA £3.95. 

CASSETTE. MAINS UNITS 

CS20 11 x 6 x Sins attractive case for íC20 .£2.95, 
Send sae for tree leaflet. 

SINCLAIR CALCULATORS'. , 

Cambridge £4.95. Cambridge £7.35. Scientific 
£8.95. Cambridge Scientific £11.45: Oxford 100 £4.95. 
Oxford 300 £1330. Programmable Scientific £2595. 
Mains adaptorar -tor prourammableand Oxfords £3.19; 
for Camb. and scientific £3.15. 
CBM CALCULATORS' 
776MD 7 digit/IX/memory £5.95. 796MD 8 digit / %/ 
memory £6.45.897D 8 digit/%/4 function memory £7.80. 
SR7919D 8 digit/ memory/trig /log /pi /powers /scientific 
notation £13.20. SR1800 10 digit scientific £23.25. 
SR4148R 14 digit rechargeable scientific with charger 
£29.95. Mains adaptor for other machines £2.95. 
CASIO CALCULATORS* 
Pocket SS 8 digital% /const £6.95. Memory OR 8 digit/ 

/memory /const £8-95. Pocket Mini P -810 8 digits / %/ 
memory/constlminiature fits into your shirt pocket 
£8.95. FX20 8 digit/ memory/trig /log /powers /scientific 
notation £1695. Mains adaptors for all models £3.95. 
NOVUS CALCULATORS 
7506 digit £5.45. 8358 digit/%Iconst/sq. root /4 function 
memory £7.60. 4525 10 digit programmable scientific 
calculator £45.80. 4510 £13.20. 4515 £37.65. 4520 
£22.65. Mains adaptor £4.20. 

JC12 AMPLIFIER 
6W ICaudio amp -- 
with free data and 
wrihted eirauit 
£1.95 
DELUXE KIT FOR JC12 .r 
Includes extra parts for the pcb and vol, bass and 
treble controls for mono version £2.06. Stereo model 
with balance control E4.46. 

JCI2 POWER KIT 
Supplies 25V 1Amp £325. 
JC12 PREAMP KITS 
Type 1 for magnetic pickups, mica and tuners. Mono 
£140.. Stereo E2.60. Type 2 for ceramic or crystal 
pickups. Mono 70p.. Stereo £1.56. 
LOUDSPEAKERS FOR JC12 
Sin x Sin 8 Ohms 5W £2.28. 
SEND SAE -FOR FREE LEAFLET ON KITS. 

FERRANTI ZN414 
IC radio chip with data £134. Printed circuit and 
extra parts for radio £3.25. Case 80p extra. Send 
sae for free leaflet. 

24 HR DIGITAL CLOCK KIT* 
Includes pcb, mains power supply, attractive case. 
0.5in jumbo green display, clock chip, and all other 
parts. Displays hours and minutes separated by a 
pulsating colon. Kit £10.95. Built £12.50. Send sae 
for free leaflet. Built with alarm £13.59. 

7 }V output to run cassette recorders from the mains. 
Complete with 5 pin DIN plug. 50mA model £3.45. 
300mA model £3.95. 

CAR CONVERTORS 
Input l2V DC. Output 6/71/9V DC 1A regulated £3.95 ". 

SINCLAIR PROJECT 80 
FM tuner £13.25. Q16 £9.50. PZ5 £3.95. PZ6 £8.70. 
PZ8 £9.10. Trans for PZ8 £5.60. Z40 £5.75. Z60 no 
longer available, but we stock a similar 30W equivalent 
amp £1030. Stereo 80 £11.95. 

Project 805Q £18.95. Quad decoder £14.95 

S -DECS AND T -DECS 
S -DeC £2.24 
T- DeC£4.O5 l 
u -DeC A £4.45 / 
u -DeC B £7.55 4 : ' 

BATTERY ELIMINATOR KITS 
Send sae for free leaflet on range. 
100mA radio type with press stud battery terminals. 

4;V £180. 6V £1.80. 9V £1.80. 
SOmA double radio type with press stud terminals. 

41V + 4;V £2.50. 6V + 6V £2.50. 9V + 9V £2-50. 
100mA cassette type with 5 pin DIN plug. 7;V £180. 
Stabilized 11-way type with voltage stabilizer to give 

low hum. 3/41-/617,/9/12/15/18V 50mA £2.95. 
Heavy duty 12 -way types 4 }/6/7/8;/11/13114117 /21/28; 

34/42V. lAmp £3.95. 2 Amp £5.95. 

PRINTED CIRCUIT KIT £3.95 
Make your own printed circuits. Contains etching 
dish, 200 sq. Ins. of copper clad board, 1 lb ferric 
chloride, etdtfesist pen, small drill bit, laminate 
cutter and instructions. - - 

N -DeC £10.45. .. {r 
IC carriers:- rJ'/ 
16 dli: plain £1.07 `. 
with socket £2.21 
10 T05: plain 99p, with socket £1 IS. 

SSU1 60p. SSN1 809. 

MAINS TRANSFORMERS 
6-0-6V 100mÁ 88p. 9 -0 -9V 100mÁ 1óp. 18V 1A £1.85, 
0, 12, 15, 20, 24, 30V to £2.95. 12 -0 -12V 1A £7.95. 
0. 12, 15, 20, 24, 30V 2A £4.200. 20V 2.5A £2.00. 
6 and 9V trans are DC rated, others are AC volts. 

w60p. SWAN LEY ELECTRONICS Post 30p on orders under £2, otherwise free. Prices 
include VAT. (Overseas customers deduct 7% on 
items marked u, otherwise 10 %). Official orders from 

Dept. PW, PO Box 68, Swanley, Kent schools, government labs, etc. welcome. 

n' 

Greenbank Electronics (Established 
1970) 

DIGITAL 
CLOCK 
MODULES, 
KITS 

urther details Further 
free on request. 

'E' LED 
DISPLAYS 
DL -704E 0.3" 70p 
DL -707E 0.3" 70p 
DL -728E 2 x 0.5" 

II 
DL -727E 2 x 0.5" 

£I.80 

DL-750E 0 .6" CLOCK CHIPS OP -AMPS 
£ I, -50 CA 3130 (CO5/ 

DL-747E 0 -6" AY-5-1224A MO5) 75p 
LI .50 i3 -SO 741 Minidip 25p 

PHOSPHOR MK 50253 ESSO IC SOCKET 
DISPLAYS PINS 
SLTOI4x05" AY-5-1202 E4.76 100 S0p 

ES.80 1000 44.00 

CMOS WITH DISCOUNTS! (Any mix: disc. 10% 25 +, 25% 100 +) 
' CA 3130 0-75 4030/14057 0.45 4059/ - 3.60 4098/14528 0.85 4532/4532 1.60 
4000/14000 0.15 4031/ - 1.80 4060/ - 0.90 4099/ - I.50 4534/ - '6.00 
4001/14001 015 4032/14032 0-85 4061/ - 16-40 4700/ - I-SO 4536/ - 2-85 
4002/14002 0.15 4033/ - 1.10 4062/ - 7-30 7083/ - 4-25 4537/ - 15-25 
4006/14006 0-95 4034/14034 155 4063/ - 0.90 4501/ - 0-IS 4539/ - 1.05 
4007/14007 015 4035/14035 0.95 4066/14066 055 4502/4502 I -00 4541/ - 1.80 
4008/14008 075 4036/ - 1-80 4067/ - 2.95 4505/ - 3.30 4543/ - 1.50 
4009/14009 0.45 4037/ - 0-75 4068/14068 0.15 4506/ - 0.35 4549/ - 2.95 
4010/14010 0.45 4038/14038 085 4069/14069 0.15 4508/4508 2-35 4552/ - 8.05 
4011/14011 015 4039/ - 2-85 4070/14070 0-15 4510/4510 110 4553/ - 3.50 
4012/14012 0.15 4040/14040 0.85 4071/14071 0-15 4511/4511 1.25 4554/ - 1.20 
4013/14013 0-45 4041/ - 0.65 4072/14072 0.15 4512/ - 1.05 4555/4555 0.70 
4014/14014 0-80 4042/14042 0.65 4073/14073 0.15 4514/4514 2-55 4556/4556 0.70 
4015/14015 0.80 4043/14043 080 -4075/14075 0.15 4515/4515 2-55 4557/ - 3.20 
4016/14016 0-45 4044/14044 0-75 4076/14076 1-25 4516/4516 11O 4558/ - 0-90 
4017/14017 0-80 4045/ - 1.15 4077/14077 0.15 4517/ - 5.40 4559/ - 2.95 
4018/ - 0.80 4046/14046 1.10 4078/14078 0-IS 4518/4518 1-00 4560/ - 2.95 
4019/14519 045 4047/ - 0.70 4081/14081 0.15 4520/4520 I00 4560/ - 1.55 
4020/14020 0.90 4048/ - 0-45 4082/14082 0.15 4521/ - 2.00 4561/ - 0.45 
4021/14021 0.80 4049/14049. 0.45 4085/ - 0.55 4522/ - 1.50 4562/ - 5.25 
4022/14022 0.75 4050/14050 0-45 4086/ - - 0.55 4524/ - N/S 4566/ - 1.20 
402314023 
4024%14024 

0-15 
0-60 

4051/14051 
4052/14052 

0.75 
075 

4089/ - 
,4093/14093 

065 
0-65 

4526/ - 
14527/4527 

1.50 
I :20 

4572/.- 
4580/40108 

0.35 
6.00 

4025/14025 
4026/ - 
4027/14027 

0.15 
1-40 
0-45 

4053/14053 
4054/ - 
4055/ - 0.75 

0.95 
1.05 

4094/- 
4095/ - 1 -50 14528/4098 

0-85 14529/ - 0.85 14581/40181 
1-30 14582/40182 

3-05 
1.15 

4028/14028 0.70 4056/ - I.05 4096/ - 0.85 14530/ - 0.65 14583/ - 0.71 
4029/ - 0.90 4057/ - 20-35 4097/ - 2.95 14531/ - 1-25 4585/ - 1-45 

Terms: C.W.O. Add VAT to all prices at 8 %. Post etc., U.K. IOp 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: -051 -645 3391 
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RECHARGEABLE 
BATTERIES 
CAN SAVE YOU A FORTUNE I 
Bush & Meissner's two purpose -built battery 
chargers for economy minded enthusiasts: 

The "KESTREL- DOWN" Charger £10.69 & 
L11.77 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 -13D 2Ah .. .. .. £2.37 
U7 size 
(pencell) SA -15AA 0'3Ah .. ..EO18p 
NICKEL -CADMIUM (All prices include VAT) 
The "DAIMON" Charger* E9.98 
for Nickel -Cadmium batteries, no -load voltage 
of I '25 volts per cell, for the following sizes 
Type Capacity - PRICE 
NCC400 4Ah .. .. .. .. .. L4.74 
NCC200 2Ah .. .. .. L320 
NCC50 0.5Ah .. . E165 
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. is Nu rai 
S.A.E. brings full details 

pwngMeibsluA 

Importers & 
Distributors 
Dept L5260 
275 West 
End Lane, 
London 
NW6 105 
01-794- 
9611 
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SAXON ENTERTAINMENTS LTD 

11 
ALSO AT WALLINGFORD 

D SERVICE 6 DAYS MEEK 

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

SA.1208 (120w r.m.s. /8S1/95V) £19.50 
SA.1204* (120w r.m.s./40/75V) £13.50 -"a SA.608 (60w r.m.s. /8G 65V) £12.50 
SA604* (60w r.m.s. /4í2/50V) £1050 

SA.308 (30w .r.m.s. /80/50V £9.50 
Only 4 connections Input -240mV 
Distortion typically Size -6" x 3" x 
0.4% 1" 
Single supply rail Individually 

tested & grntd. 
POWER SUPPLIES FOR 

1 x SA1208- PM.1201 /8 £1160 
2 x SA.1208- P.M.1202/8 £15.30 
1 x SA.1204- PM.1201 /1 £1160 
2 x SA.1204- PM.1202/4 £15.30 
1 or 2 x SA.608- PM.601 /8 £1050 
1 or 2 x SA.308- PM.301 /8 £880 

wBETWEEN READING 

and OXFORD 

FLINT HOUSE HIGH ST 

WALLINGFORD 
(0491) 35529 

X10 ODE 

Phone 

M4 to 
London 

& M40 

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

FLINT 
HOUSE 

SYSTEM 7000 c cp J 6 Ü O d (},0 O,ß 
CONTROL UNIT ¡' ° 

El r = ° G 1 

Ready to plug in -no soldering at all READY BUILT 
Stainless steel front panel MONO £34.50 Inputs for 2 ceramic cartridges /tape/ 
microphone STEREO £49.50 
Individual deck controls AND left/ 
right fader MODULAR PCB with 
Low noise ( -80dB) 20Hz -50kHz all electronics f 1dB Mono £1850 I watt headphone monitor Stereo £27.50 U CONTROLS -Master, Monitor, Vol - 
tune, Selector X -fade, etc. Front panel £3.50 

SAXON CENTAUR 100W RMS 
STEREO SOUND -LIGHT MOBILE DISCO 
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. 

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

£I99.00 
Delivered U.K. 

MINOTAUR 100 
100 WATT RMS TOTAL 
RANGE 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 S2. 

Two mixed inputs, wide range 
bass and treble controls 
May be operated as a slave 
amplifier 
Extremely 

co pact 
(27cm x 

16cm x l 

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

£49.50 

SYSTEM 7000 
LIGHTING CONTROL 

Full contròl of 3kW of lights 
(1kW /channel) 

MI Audio control plus sequence 
plus override 
Variable speed sequence 
Stainless steel two tone panel- 
matches mixer 
Operates from any amplifier f Attractive Bondene case -free 
standing or panel mounting 

Inc. case and plug -ready to use 
E38.00 

:ÿN1)1 

,_t+ r""77. 
! is 

SUPERFECT MODULE 
On P.C.B. panel mounting 

£27.75 
SOUNDLITE 3KW 
CONVERTER 
Use with any amp. £15.50 

SYSTEM 7000 MODULAR MIXING 
f Inputs for all sources inc. mag. cartridge f Wide range bass and treble controls 

fW monitor power outlet f Echo send /return facility 
II Feeds most amplifiers 

With front panels, ready to use f Individual monitor buttons 

INPUT MIXER 
Mono £8.50 Mono £8'50 
Stereo £12.00 Stereo £12.00 

PCB Modules only 
Mono £5.50 
Stereo £9.00 

PCB Modules only 
Mono £5.50 
Stereo £9.00 

SAXON STROBES & LIQUID WHEEL 
SUPERSTROBE AT NEW LOW PRICE f 1 flash /2 secs. =up to 20 /sec. f Compact black Bondene case 

Ideal for mobile disco or snialler 
club NOW ONLY EI7.50 

PRO- STROBE 
Giant 80 watt tube 

f Discharge energy up to 6 Joules 
External trigger -audio up to 
240w NOW ONLY E29.50 

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 £29.20 

Loudspeakers 12^ /SOW high grade chassis units: I Cabinets Attractive range of speaker and other cabinets I ACCESSORIES 
P 14000 gauss: presence dome: £14.50 at our showrooms. Enquiries welcomed. Mies: Headphones: Special Lamps. 

PRICES include carriage and packing. 
I 

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

Send or phone your 
ACCESS or 

BARCLAYCARD 
No. for prompt attention. 
After 4.0 p.m. leave your 
message on our answer - 
phone. 

Orders by post- Please make cheques or crossed P.O.'s payable to 

SAXON ENTERTAINMENTS LTD. 
327 -333 WHll'EHORSE ROAD, CROYDON, SURREY CRO 2HS 

Telephone: 01 -684 0098 /6385 
Shop Hours 9am -5pm (Lunch 12.30-1.30); Sat. 9.30am -5pm. Prices and specifications 
subject to alteration without notice. Mail Order desk l0am- 4pmMon -Fri. 

TRADE ENQUIRIES 
NORMAN ROSE 
(ELECTRICAL) LTD. 
London 01 -837 9111 
Birmingham 021 -236 4710 
Manchester 061 -273 1498 
Bradford,Yorks. 0274 26104 
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SUNINFita rn 
Capacitive discharge 

electronic ignition 

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 Sparkrite 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 NOW 

I 
I 

Ignition Changeover switches @ £4.30 

R.P.M. Limit systems in above units @ £2.42 

ME 

tel. 
Electronics Design Associates, Dept.,'PW /7 
82 Bath Street, Walsall, WS1 3DE. Phone: (0922) 33652 
Name 

Address 

is @ £l tBo 4hp, chaque /PO's Mk. 2 OI V Ass. f oer 

nclose tf 
Mk. 2 Reedy Built Negative Earth @ £14.97 

Mk. 2 Ready Built Positive Earth @ £14.97 Cheque No. 

Send SAE if brochure 
only required. 
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ÑEß1Nf? fTsWIN,BANK6 LIGHT 

14d inches UNI T 

w ¡red reádyfor use r- 
Compiate withthree 

v 
£18.95 

that flash lñidependanttV 
- 

at random. 

Sound 600 
MASTER V/VI/ WAPER 

CHANNEL 

0 £31/95 
INCL4DING CHA ila L. °arpuT PLVGS AND 

MAINS INtyiT SQaKET 

B.C. 
Fitting 

x,£9.55 
E.S. ragas. 

Fitting - FNCN 

TYPE A SPOT (less lamp) 

TYPE B 3 BANK UNIT 
(Less Lamps) 

a 
i 

M i n g £Y-90 Ming i LY 

100 WATT SPOT LAMPS 
RED, YELLOW, GREEN 

BLUE, 18 each 
CLEAR b, 

B.C. or E 

B.C. Fitting E.S. Fitting 
£1-95.46, £2.12e -, 

TWIN BANK12 LIGHT 

_ UNIT 4 Length 
314.. 

.` 
(lesss lamps) 

ties 
Fitting 60l E.S. x!11 90 

for illustrated leaflet 8 rice Its 

Ll ES INCLUDE V.Lr..ed PO McxtNG x-a mleei 

ALBEN ENGINEERING CO. LTD., 
DEPT. P W THE CRESCENT, WORSTHORNE, 
.BURNLEY. LANCS. Tel-Burnley 20940 

poly -planar 
20 -Watt Full Range Speaker 

Completely replaces the 
conventional cone speaker 
Super -thin construction 
permits new installation ideas. 
Power capability: 40 watts peak. Frequency range: 40 Hz -20 KHz 
Sensitivity: 85 dB /M for 1 watt electrical Input. Input Impedance: 
8 ohms. Operating temperature range: -20 °F to +175 °F. Size 
(WxDxL): 11/18" x 11.3/4" x 14. 11/16 ". Weight: 19 ounces. 

£850 each Stereo pair £1650 
INCLUSIVE OF VAT AND POSTAGE 

web euröpa 
P.O. Box 9, Ruthin Clwyd 

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 121.% VAT to price of goods. P & P all items 65p. 
Copy of original article supplied 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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15 -240 Watts ! 
HY5 
Preamplifier 

HY30 
15 Watts 
into 8sß 

HY50 
25 Watts 
into 8sZ 

HMO 
60 Watts 
into 8c 

HY200 
120 Watts 
into 8n 

HY400 
240 Watts 
into 4s- 

POWER 
SUPPLIES 

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. Signal /Noise Ratio 68dB. 
OVERLOAD. 38dB on Magnetic Pick -up. SUPPLY VOLTAGE ± 16 -50V. 
Price £4.75 + £1.19 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 kit 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 -3dB. 
SUPPLY VOLTAGE ± 18V. 
Price £4.75 + £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 Heatsink -Only five connections -7 amp output tran- 
sistors-No external components 
APPLICATIONS: Medium Power H! -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 1 kHz 
SIGNAL /NOISE RATIO 75dB FREQUENCY RESPONSE 10Hz- 45kHz -3dB. 
SUPPLY VOLTAGE ±25V SIZE 105 50 25mm 
Price £8.20 +£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 quality disco -Public address- Monitor amplifier- Guitar and 
organ 
SPECIFICATIONS 
INPUT SENSITIVITY 500mV. 
OUTPUT POWER 60W RMS into s0 LOAD IMPEDANCE 4 -160 DISTORTION 0.04% at 60W 
at 1kHz 
SIGNAL /NOISE RATIO 90dB FREQUENCY RESPONSE 10Hz -45kHz -3dI3 SUPPLY VOLTAGE 
±35V 
SIZE 114 50 85mm 
Price £14.40+£1.16 VAT P &P 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 HI -Fl 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 80 LOAD IMPEDANCE 4 -160 DISTORTION 0.05% at 
100W at 1kHz. 
SIGNAL /NOISE RATIO 06 dB FREQUENCY RESPONSE 10Hz- 45kHz -3dB SUPPLY VOLTAGE 
±45V 
SIZE 114 100 85mm 
Price £21.20+£1.70 VAT P &P 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 line protection -No external 
components. 
APPLICATIONS: Public address -Disco -Power slave -Industrial 
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 -3dB SUPPLY VOLTAGE 
,±45V 
INPUT SENSITIVITY 500mV SIZE 114 x 100 x 85mm 
Price £29.25 +£2.34 VAT P &P 'free. 

PSU36 suitable for two HY30's £4.75 plus £1.19 VAT. P/P free. 
PSU50 suitable for two HY50's £6.20 plus £1.55 VAT. P/P free 
PSU70 suitable for two HY120's £12.50 plus £1.00 VAT. P/P free. 
PSU90 suitable for one HY1O0 £11.50 plus £0-92 VAT. P/P free. 

I.L.P. Electronics Ltd. 
Crossland House 
Nackington, Canterbury 
Kent CT4 7AD 
Tel. (0227) 63218 

Available 
:June `76 

TWO YEARS' GUARANTEE ON ALL OF OUR PRODUCTS 

Please Supply 
Total Purchase Price 
I Enclose Cheque Postal Orders Money Order 
Please debit my Access_ account Barclaycard account 
Account number 
Name and Address 

Signature 
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CHINAGLIA 

For details of this and the many other exciting 
instruments in the Chinaglia range, Including 
multimeters, component measuring, auto- 
motive and electronic Instruments please 
write or telephone: 

INTRODUCING THE 

DOLOMITI 
201á2/V a.c. and d.c. 
A NEW HIGH SENSITIVITY MULTIMETER 
WITH ALL THE FEATURES YOU WILL EVER NEED 

Accuracy: D.C. ranges, ± 2.0 %, A.C. & Sà ranges ± 2.5 %. 
39 ranges: d.c.V, 0- 150mV, 500mV, 1.5V, 5V, 15V, 50V, 150V, 500V, 1.5kV; 

d.c.I. 0 -50µA, 500µA, 5mA, 50mA, 0.5A, 5A; a.c.V, 5V, 15V, 
50V, 150V, 500V, 1.5kV; a.c.l, 5mA, 50mA, 0.5A, 5A; dB -10 
tp +65 in 6 ranges; L2 0-0.51d2, 5k12, 50kû, 5001Q, 5MS2, 50M(2; 
pF 50kpF, 500kpF. 

Automatic overload protection and high current range fusing. 
Scale mirror and fine pointer for accuracy of reading. Single knob main 
range switching and all panel controls. C.E.I. Class 1 movement with sprung 
jewel bearings. Extended 92mm scale length for extra clarity. Compact ABS 
case 125 x 131 x 37mm, Weight 650g with batteries. Supplied complete with 
carrying case, fused leads, handbook and full 12 -month guarantee. Optional 
30kV d.c. probe available. 
Meter £3315 incl. VAT (80p P. & P.) 30kV Probe £10.80 incl. VAT 

£CL Çd) rW Instruments Ltd. 
19 MULBERRY WALK . LONDON SW3 6DZ TEL: 01 -352 1897 

A Marshall (London) Ltd Dept: PW 
42 Cricklewood Broadway London NW2 3ET Tel: 01 -452 0161/2 Telex: 21492 
& 85 West Regent St,Glasgow G2 200 Tel: 041 -332 4133 

s 
& 1 Straits Parade Fishponds Bristol BS16 2LX Tel: 0272 -654201/2 
& 27 Rue Danton Isly Les Moulineaux Paris 92 

Catalogue price 30p Call in and see us 9 -5.30 Mon -Fri 9 -5.00 Sat 

Our range covers over 7,000 items. The largest selection in Britain 
Top 200 IC's TTL, CMOS & Linears SN74153 68p CA3020A LI.80 CD4049 45p NE555V 70p SN7446 84p SN74154 LI .20 CA3028A 79p C04050 45p NE556 LI J01SN7447 80p SN74157 76p 
CA3035 /1 .37 CD4510 11 .25 NE560 14.48 SN7448 90p SN74160 88p 
CA3046 70p CD451 I 11 .94 NE565 14.48 SN7450 16p SN74161 88p CA3048 L2.11 CD4516 11 .25 SL414 E235 SN7451 16p SN74162 88p CA3052 11 .62 CD4518 LI -87 SL6IOC LL35 SN7453 16p.SN74163 88p 
CA3089E LI -96 CD4520 LI .87 SL61 I C E2.35 SN7454 16p SN74164 LI -60 CA3090QL4.23LM301A 48pSL612C E2.35 5N7460 16pSN74165 LI.60 CA3130 88p LM308 El 17 SL620C L3.50 SN7470 29p 5N74167 L3.30 CD4000 18p1M309K LI88SL621C E3,50 5N7472 21pSN74174 99p 
CD4001 18p LM380 98p SL623C L575 SN7473 31p SN74175 70p CD4002 18pLM38I 12-075L64oC L4.00SN7474 31pSN74176 E114 CD4006 99p LM702C 75p SN7400 16p SN7475 45p SN74180 11.10 CD4007 I8p LM709 38p SN7401 16p SN7476 30p SN74181 LI 9S CD4008 82p 7099 38p SN7402 16p ¢N7480 42p SN74190 LI 116 CD4009 Sip BDIL 4Sp SN7403 16p SN7481 LI 00 SN74191 11.86 
CD4010 52p I4DIL 38p SN7404 19p SN7482 65p SN74192 LI 15 CD4011 18p LM710 47p SN7405 19p SN7483 82p SN74193 E1 15 CD4012 . 18p LM723C 66p SN7406 36p SN7484 95p SN74196 11.60 CD4013 45p LM74I C 40p SN7407 36p SN7485 LI 00 SN74197 11.58 
CD4014 89p TO99 40p SN7408 19p SN7486 299 SN74198 LI 80 CD4015 89p BOIL 40p SN7409 I8p SN7490 42p SN74199 EI -80 CD4016 45p 14DIL 38p SN7410 16p SN7491 75p SN76003N12.92 CD4017 88p LM747 LI .05 SN741 i 20p SN7492 45p 5N76013N11.95 
CD4018 88p LM748 5N7412 221,5/J7493 45p SN76023N0.60 
CD4019 52p EDIL 44p SN7413 2bp SN7494 75p SN76033NL2.92 
CD4020 98p 14DIL 4Ip SN7416 28p SN7495 68p TAA263 LI .20 CD4021 88p LM3900 61p SN7417 28p SN7496 68p TAA300 Li 84 
CD4022 85p LM7805 11 -88 SN7420 16p SN74100LI 10 TAA350A LI 96 
CD4023 Ißp LM7812 61.99 5N7423 23p SN74107 30p TAA550 32p CD4024 72p LM7815 L1.99 SN7425 23p SN741 18 859 TAA61 I C E2 18 CD4025 19pLM7824 11.99SN7427 23pSN74119EI.75TAA621 L2.03 CD4027 43p MC 1303L El 50 SN7430 15p SN74121 32p TAA661 B 11.03 
CD4028 830 MCI310P12.50SN7432 22pSN74I22 42pTBA641B1225 
CD4029 11.06 MC1330P 90p SN7437 28p SN74123 65p TBA651 11.69 CD4030 52p MC1351P 80pp SN7438 28p SN74141 7Sp TBA800 89p CD4031 11.98 MC14553 L407 SN7440 16p SN74145 72p TBA810 98p CD4037 BBpMC1466LE3-505N7441 68p SN74150 L1.20 TBA820 80p C04041 70p MC1469R 12.75 SN7442 65p SN74151 68p 

London, Glasgow, Paris and now BRISTOL 
It's our service that makes us grow 

208 

POPULAR SEMICONDUCTORS 
2N696 22p 2N3906 19p AF139 65p 
2N697 16p 2N4058 18p AF239 6Sp 
2N699 59p 2N4062 ISp AF279 70p 2N706 14p 2N4921 83p '0280 79p 
2N708 17p 2N4923 LI 00 AL102 L1.00 
2N916 28p 21V5245 29p BC107 14p 
2N918 32p 2N5294 48p BC109 15p 
2N1302 18}p 2N5296 48p BC147B lop 
2N1306 31p- 2N5458 26p BC1498 lip 
2N1308 47p 2N5459 29p BC 157A 16p 
2N1711 27p 2N6027 45p BC158A 160 
2N2102 60p 3N 128 73pp BC1678 15p 
2N2148 94p 3N140 LIQO BC168B ISp 

2Ñ22Ì9Á 52p 3Ñ2ÓÓ 12 49 BCÌ82B Ìip 
2N2220 25p 40361 40p BC182L lip 
2N2221 18p 40362 45p BC183 12p 
2N2222 20p 40406 44p BC183L 12p 
2N2369 20p 40407 35p BC184 13p 
2N2646 55p 40408 SOp BCI84L 13p 
2N2905 47p 40409 52p- BC212 16p 
2N2906 33p 40410 52p BC2I3L 15p 
2N2907 22p 40411 12.00 13C214L .18p 
2N3053 25p 40595 84p BC239C ÌSp 
2N3054 60p 40636 11-10 BC257A 16p 
2N3055 65p 40673 73p BC259B 17p 
2N3391 28p AC126 20p 8C301 34p 
2N3393 15p AC127 40p BC307B 17p 
2N3440 59p AC128 35p BC309C 20p 
2N3441 II 40 AC152 49p BC327 23p 
2N3638 I5p AC153 3Sp BC328 22p 
2N3702 12p AC176 4Ip BCY70 17p 
2N3703 I3p AC188K 40p BCY72 18p 
2N3706 15p AD143 68p 00121 LI 00 
2N3708 14p AD161 69p B0124 67p 
2N3716L1.80 AD162 69p 80131 40p 
2M3771 L2.20 AFI 06 40p 80132 SOp 
2N3773 E265 
2N3789L206 AFÌ015 Sp BD137 24p 
2N3819 37p AF116 35p 8D138 26p 
2N3904 19p Af118 35p BD139 71p 

BFI 15 29p MPSA56 31p 
BFI17 S5p 0C28 1I.48 
BF154 20p 0C42 50p 
BF159 27p TIP29A 49p 
BF180 35p TIP31A 62p 
BFIBI, 36p TIP32A 74p 
BF184 30p T1P34A LISI 
BF194 lip TIP35A L290 
BF196 13p TIP36A 13-70 
BF197 ISP TIP41A 79p 
BFI98 18p TIP42A 90p 
BF244 21p TIP2955 913p 
BF258 - 53p TIP3055 SOp 
BF259 Up T1S43 20p 
BFS98 25p ZTX300 13p 
BFR39 24p ZTX30I 13p 
BFR79 249 ZTX501 .13p 
BFX29 32p ZTX502 I8p 
BFX84 30p IN9I4 El -35 
BFX85 35p IN4007 IOp 
BFX88 30p IN4148 7p 
BFY50 30p IN5404 lip 
BFY51 28p IN5408 30p 
BFY52 30p AA119 Sp 
BRY39 48p BA102 2Sp 
',IE0412 lap BA145 lap 
ME4102 tlp BA1S5 lip 
M1480 95p 8B1038 23p 
MJ481 LI .20 B81046 4Sp 
M1490 LI .03 BY126 27p 
MJ491 LI.45 BYZII II 
MJ2955 LI-00 BYZI2 Slp 
MJE370 65p 0A47 6p 
MJE371 7Sp OA90 Op 
MJE520 60p OA91 6p 
M1E521 70p OA200 Sp 
MJE2955E1.20 BY164 S7p 
MJE3055 75p ST2diac 20p 
MP81I3 47p 40669 LI .00 
MPSA05 2Sp TIC44 29p 
MPSA06 3Ip CI06D 65p 
MPSA55 2Ip ORPI2 60p 

Prices correct at June, 1976, butall exclusive of VAT. PAP. 30p 
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WILMSLOW AUDIO 
THE Firm for speakers! 

SPEAKERS 
Baker Group 25, 8 8 or 15 ohms 
Baker Group 35, 3, 8 or 15 ohms 
Baker Group 50/12 8 or 15 ohms 
Baker Group 50/15 8 or 15 ohms 
Baker Deluxe 12" 8 or 15 ohms 
Baker Major 8 8 or 15 ohms 
Baker Superb 8 or 15 ohms 
Baker Regent 12" 8 or 15 ohms 
Baker Auditorium 12" 8 or 15 ohms 
Baker Auditorium 15" 8 or 15 ohms 
Celestlon G12M 8 or 15 ohms 
Cèlestion G1214 8 or 15 ohms 
Celestlon G12/50 8 or 15 ohms 
Celestion G12 /59TC 8 or 15 ohms 
Celestlon 615C 8 or 15 ohms 
Celestlon Gi8C 8 or 15 ohms 
Celestion HF1300 8 or 15 ohms 
Celestlon HF2000 8 ohms 
Celestlon MH1000 8 or 15 ohms 
Celestlon CO3K 
Decca London ribbon horn 
Deuce London C0/1000/8 Xover 
Donna DK30 ribbon horn 
Decca CO /1/8 Xover (0K30) 
EMI 14 x 9 Bass 8 ohms 14A770 
EMI 8 x 5, 10 watt, d /cone, roll Burr. 
EMI 6h" d /cone, roll surr. 8 ohms 
EMI 8 roll Burr. bass 
EMI 5" mid range 
Elac 59RM109 (15) 59RM114 (8) 
Elac 64." d /cone, roll Burr. 8 ohms 
Elea 10" 10RM239 8 ohms 
Eagle Crossover 3000hz 3, 8 or 15 ohm 
Eagle FR4 
Eagle FR85 
Eagle FR8 
Eagle FR10 
Eagle HT15 
Eagle HT21 
Eagle MHT10 
Eagle FF28 multicell. horn 
Fane Pop 15, 8 or 18 ohm 
Fane Pop 33T, 8 or 16 ohm 
Fane Pop 50, 8 or 16 ohm 
Fane Pop 55, 8 or 16 ohm 
Fane Pop 60, 8 or 16 ohm 
Fane Pop 70, 8 or 16 ohm 
Fane Pop 100, 8 or 16 ohm 
Fane Crescendo 12A, 8 or 16 ohms 
Fane Crescendo 12BL, 8 or 16 ohms 
Fane Crescendo 15/100A, 8 or 16 ohms 
Fane Crescendo 15/125, 8 or 16 ohms 
Fane Crescendo 18. 8 or 16 ohms 
Fane 910 Mk II horn 
Fane 920 Mk II horn 
Fane HPX1 crossover 200 watt 
Fane 13 x 8, 15 watt dual cone 
Fane SOOT 8" d /c, roll Burr. 
Goodmans Axent 100 
Goodmans Audlom 200 8 ohm 
Goodmans Axiom 402 8 or 15 ohm 
Goodmans Twinaxlom 8, 8 or 15 ohm 
Goodmana Twinaxlom 10, 8 or 15 ohm 
Goodmans 8P 8 or 15 ohm 
Goodmans 10P 8 or 15-ohm 
Goodmans 12P 8 or 15 ohm 
Goodmans 12PG 8 or 15 ohm 
Goodmans 12PD 8 or 15 ohm 
Goodmans 12AX 8 or 15 ohm 
Goodmans 15AX 8 or 15 ohm 

£8.64 
£10.25 
£14.00 
£18.62 
£12.30 
£10.69 
£1631 
£900 

£146S 
£19.41 
£12.95 
£15.95 
£16.50 
£18.00 
£26.05 
£34.50 
£6-98 
£8.55 

£13.50 
£4.46 

£2880 
£6.75 

£17.25 
£4.50 

£11.92 
£3-56 
£3.93 
£5.73 
£31S 
£3.38 
£3-83 
£3.83 
£1-57 
£5.51 
£866 

£11-08 
£14 OS 

£3.98 
£6.13 
£4.00 
£8.10 
£5.25 
£925 

£12.50 
£15.50 
£17.95 
£187S 
£27.95 
£37.95 
£39.95 
£49.95 
£59.95 
£9795 
£15.75 
£38.95 
£2SO 
£5.50 
£8.96 
£7.60 

113.46 
£1980 
£950 
£9.76 
£5.85 
£6.25 

£1495 
216.50 
£16.95 
£39.00 
£45.00 

SPEAKERS 
Goodmans 15P 8 or 15 ohm 
Goodmans 18P 8 or 15 ohm 
Goodmans Hifax 750P 
Goodmans 5" midrange 8 -ohm 
Gauss 12" 200 watt 
Gauss 15" 200 watt 
Gauss 18" 200 watt 
Jordan Watts Module 4, 8 or 15 ohm 
Kef 727 
Kef 715 
Kef 13110 
Kef B200 
Kef B139 
Kef DN8 
Kef DNI2 
Kef DN13 SP1015 or SP1017 
Lowther PM6 
Lowther PM6 Mk 1 

Lowther PM7 
Peerless KOIODT 4 or 8 ohms 
Peerless DTIOHFC 8 ohms 
Peerless KO40MRF 8 ohms 
Peerless MT225HFC 8 ohms 
Richard Allan CA12 12" bass 
Richard Allen HP8B 
Richard Allan LP8B 
Richard Allan DT20 
Richard Allan CN8280 
Richard Allan CN820 
Richard Allan Super disco 60W 12" 
Richard Allen CG15 15" bass 
Richard Allen Super Disco 10'50 watt 
Richard Allen Super Disco 8' 50 watt 
Radford MD9 
Radford MI36 dome mid range 
Radford TD 3 
Radford Crossover network 
8025 Mk 11 

STC 4001G 
Tannoy 10" HPD 
Tannoy 12" HPD 
Tannoy 15" HPD 
Wharfedale Super 10 RS/DD 8 ohms 
Castle 8 RS /DD 

£22.50 
£39.00 
£1600 
£4.0S 

£8400 
198.00 

£120.00 
41536 
4518 
18.25 
£8.75 
L78S 

£15.08 
1208 
£S30 
£4.05 

£3060 
£32.85 
£48.60 
£7.25 
£6.26 
£9.28 

SPEAKER KITS 
Baker Major Module S, 8 or 15 ohms each 
Goodmans DIN 20 4 or 8 ohms each 
Goodmans Mezzo Twin Klt pair 
Helme XLK 20 pair 
Helme XLK 30 pair 
Helme XLK 35 pair 
Helme XLK 40 pair 
Helme XLK 50 pair 
KEF kit 1 pair 
KEF kit Ill each 
Peerless 20 -2 each 
Peerless 30.2 each 
Peerless 20 -3 each 
Peerless 50-4 each 
Peerless 1060 pair 
Peerless 1070 each 
Peerless 1120 each 

£2.95 
£19.80 
£11.93 
18.33 
£6.08 

£16.20 
£3.15 

£16.85 
427-45 
L13.25 
£12SS 
£10.60 
£12.50 
L7.25 

413.00 
£22.00 
£5.00 

£6750 
£73.75 
£88.15 
E1ß50 
£628 

£13.28 
413.28 
£42.47 
£13.50 
£17.10 
421.60 
01-50 
£50.40 
£44.10 
439.30 
L1S70 
£21.95 
£23.90 
436.45 
£50.40 
£41.40 
£45.00 

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 Allan RA82L Kit 
Fane Mode One Mk2 
Wharfedale Linton II kit 
Wharfedale Glendale 3XP kit 
Wharfedale Dovedale Ill kit 

each £13.48 
each £20.25 
each £25.18 
each £29.25 
pair £37.80 
pair £59.40 
pair £65.70 

each £10.35 
pair £20.81 
pair £47.70 
pair £59.40 

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 dur 
Hi -Fi Discount Price List. 
THIS MONTHS SPECIALS! Pioneer 
PL12D £43.00, Pioneer PL15R £53.00, 
Pioneer 8X434 £9895, Rotel RX202 
£80.00, Videotone Minimax Il £39.00. 

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 7.5.76) 

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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A S. P. LTD 
(DEPT. PW5), SIMMONDS ROAD, WINCHEAP 
CANTERBURY, KENT Tel: (0227) 52436 

TRANSFORMERS ä "` 
CASED TRANSFORMERS 
Housed in smart resin coated steel 

asee with 3 core power cable and 
outlet socket, fused primary winding. 
Isolation types are fitted with 3 -pin 
outlet sockets and are available with 
110 volt or 240 volt output (please 
state). Auto types are fitted with 2 -pin 
fiat style sockets up to 500V,A. 3 -pin 
sockets from 750 to 3000VA. See 
Auto Isolation Sections for prices. 
Plugs extra. 

SAFETY ISOLATING See catalogue for full range. 
Prim. 120/240V. Sec. 120/240V. Centre Tap with screen. 

PRICE 
PRICE PLUGS PRICE 

VA REF CASED 2 Pin -I -Earth OPEN POST 
(Watts), NO. £ £ £ £ 

60 149 948 088 5.02 072 
200 151 1987 998 9.07 0.97 
250 152 1447 098 1081 148 

AUTO TRANSFORMERS 
See catalogue for full range. PRICE 

PRICE PLUGS PRICE 
VA REF. CASED 2 & 3 pin OPEN 

(Watts) NO. £ £ £ 
1500 93 24.87 0.95 2013 

POST 

O/A 

MINIATURE& EQUIPMENT 
Primary 240V with screen. See catalogue for full range. 

VOLTS MILLIAMPS REF. PRICE POST 
Sec. 1 Sec. 2 See. 1 See. 2 NO. £ £ 

3.0.3 - 200 - 238 1.75 0.34 
0.6 0 -6 500 500 234 1.75 0.34 
0.6 0.6 1000 1000 212 933 0.46 
9.0 -9 - 100 13 175 0.34 
0.9 0 -9 330 330 235 1.75 0.34 

12 & 24 VOLTS 
Primacy 200 -240 Volts. See catalogue for full range. 

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

2 1 71 984 0-61 
4 2 18 917 0.62 
6 3 70 4.82 0.72 
8 4 108 5.85 0-85 

30 VOLTS 
Primary 200/240V 
Secondary 12, 15, 20, 24, 30v 

AMPS 
0.5 
1 
2 
3 
4 

6 
8 

10 

REF. 
N0. 
112 

79 
3 

20 
21 
51 

117 
88 
89 

PRICE 

2.17 
2.74 
'4.32 
5.05 
5.98 
7.05 
7.88 

10-31 
1087 

POST 

0.61 
0-66 
0.72 
0.85 
0.85 
0.95 
0.97 
1.18 
1.18 

50 VOLTS 
Primary 200/240V 
Secondary 19, 25, 33, 40, 20V 

REF. PRICE POST 
AMPS NO. £ £ 

0.5 102 ' 2.83 0.61 
1 103 3.87 0.76 
2 104 5.57 0.85 
3 105 8.89 0.85 
4 106 8.35 1.08 
6 107 13.56 1.18 
8 118 14.29 1.44 

10 119 18.58 1.86 

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

REF. PRICE POST 
AMPS NO. £ £ 

0.5 . 124 2-72 0.72 
1 126 4.08 0.72 
2 127 5405 0.85 
3 125 8.30 0.97 
4 123 9.05 1.18 
b 40 10-78 1-18 
6 120 13.00 1.36 
8 121 18.48 O/A 

10 122 2189 O/A 
12 189 19-24 O/A 

BRIDGE RECTIFIERS 
One Amp Price Four amp Price 
50 P.I. V. 0.25 100P.I.V. 0.80 

100P.I.V. 030 200P.I.V. 005 
200P.I.V. 0-35 405P.I.V. 0.85 
6002.I.V. 0.40 600P.I.V. 0.80 
Two Amp Price Six Amp Price 
50P.LV. 0-40 5021.V. 0.70 

100P.I.V. 0-45 100P.I.V. 0.75 
200P.I.V. 0.50 200P.I.V. 0.90 
400P.I.V. 0.55 400P.I.V. 0.95 
Add 121"ó VAT on all prices. 
Post lop. 

SPECIAL OFFER 
2 KVA ISOLATORS 
Fully Impregnated & screened 
2 Primary windings 110V each 
2 Secondary windings 115V 
each (2 matching trans- 
formers) 229-50 plus carriage 
VAT 8 %. 

NEW! 2" and 4" VAT 
PANEL METERS 8% 0 

4" 
Size: 110mm wide X 
82mm high x 43mm deep 

I.R. 
Movement Ohms 
0 -50 micro A 1400 
0 -100 micro A 730 
0 -500 micro A 200 
0 -1 mA 200 
0 -5 mA 200 
0 -10 mA 6 
0 -50 mA 0.5 
0 -100 mA 0.5 
0 -500 mA 0.5 
0 -1 Amp 0.5 
0 -2 Amp 0.5 
0 -25 Volt 15K 
0 -50 Volt 50K 
0 -300 Volt 300K 
"S" meter 200 

2" 
Size: 60mm wide x 45mm 
high x 40mm deep. 

I.R. 
Movement Ohms 
0 -5 micro A 1250 
0 -100 micro A 580 
0 -500 micro A 170 
0 -1 mA 170 
0 -5 mA 170 
0 -10 mA 6 
0 -50 mA 0.5 
0 -100 mA 0.5 
0 -500 mA 0.5 
0 -1 Amp 0.5 
0 -2 Amp 0.5 
0 -25 Volt 15K 
0 -50 Volt 50K 
0 -300 volt 300K 
"S" meter 170 

Vu meters are complete with detectors. Modern wide 
view. Price 2" 23.30 Poet 10p. Price 4" 2410 Post 20p. 
VAT 121 %. Lamps 25p per set. Plus 8% VAT. 

FOR 

MULTI- 
METERS, 
INSTRU- 
MENTS, 
RESIST- 
ORS, 
NEONS, 
TOOLS, 
POWER 
SUP- 
PLIES, 
etc. 
Send for 
Cata- 
logue. 

NEW CATALOGUE 2Sp NEW CATALOGUE 25p 

H.A.C. SHORT-WAVE 
KITS 

WORLD -WIDE RECEPTION 

Famous for over 33 years for Short -Wave Equip- 
ment of quality. "II.A.C." were the Original 
suppliers of Short -Wave Receiver Kits for the 
amateur constructor. Over 10,000 satisfied 
customers- including Technical Colleges, Hos- 
pitals, Public Schools, R.A.F., Army, Hams, etc. 

1978 "DX" RECEIVER 
Complete kit --Price 26.00 (incl. p. & p. & V.A.T.). 
Customer writes: "I think the performance is 
astonishing for such an inexpensive and foolproof 
kit. I would wholeheartedly recommend this kit 
to anyone, however inexperienced, as an antidote 
to TV -itis, and as an entry into a fascinating 
hobby ". 
This kit is ready to assemble and contains all 
genuine short -wave components, drilled chassie, 
valve, accessories and full instructions. Full range 
of other S.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." SHORT -WAVE PRODUCTS 
P.O. BOX No. 16, EAST GRINSTEAD, 

SUSSEX RHI9 359.1 
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4- STATION INTERCOM 

` 
it Solve your 

£17 25 
tion problems with this 

4- Station Transistor Intercom system (1 master and 
3 Subs), in robust plastic cabinets for desk or wall 
mounting. Call /talk /listen from Master to Subs and 
Subs to Master. Ideally suitable for Business, Sur- 
gery, Schools, Hospitals and Office. Operates 
on one 9V battery. On /off switch. Volume control 
Complete with 3 connecting wires each 66ft. and 
other accessories. P. & P. 75p. 

MAINS INTERCOM NEW MODEL 
No batteries -no wires. Just plug in the mains 
for instant two -way, loud and clear communication. 
On o8 switch and volume control. Price £81.24 
per pair P. & P. 75p. 

NEW ! AMERICAN TYPE CRADLE 

TELEPHONE AMPLIFIER 

LY 

12.95 
VAT £1.04 

Latest transistorised Telephone Amplifier with 
detached plug -in speaker. Placing the receiver on 
to the cradle activates a switch for immediate 
two -way conversation without holding the handset. 
Many people can listen at a time. Increase efficiency 
in office, shop, workshop. Perfect for "conference" 
calla: leaves the user's hands free to make notes, 
consult files. No long waiting, saves time with 
long -distance calls. On /Off switch, volume. Direct 
tape recording model at £13.85 + VAT £1.12 
P. & P. 70p, 10 -day price refund guarantee. 

WEST LONDON DIRECT SUPPLIES (MS) 
189 KENSINGTON HIGH STREET, LONDON, WS 

ALARM 
CLOCK MODULES 
Require only switches 
and transformer for 
operation. 12 hour, 4 
digit 0.5" readout plus 
either clock -radio type or 
tone -type alarm outputs. 

MA1001 F or MA1002F- 
Clock -radio £7.97 

MA1001 H or MA1002H 
Tone Alarm £7.97 

Suitable Vero case 
6" x 34" x 21" £2-95 

+ 25p post & pack. 

Send SAE for data and 
catalogue. 

I3YIÎJEJDU 
68 Ebberns Road, VAT: All prices 
Hemel Hempstead, exclude VAT (8 %) 
Herts HP3 9QRA P /P: ISp 

TEL: 0442 62757 
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E L ECTRÖ A 
the good components service 
In relatively few years, Electrovalue has risen to a position 
of pre- eminence as mail -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. 2 is up -dated on prices, 
etc. 144 pages. New Items. Opto- electronics. Diagrams of com- 
ponents, applications. I.C. circuits, etc. Post free 40p, including 
voucher for 40p for spending on order over £5 list value. 

DISCOUNTS 
On all C.W.O. mall orders, esce t for soma Items marked NETT. 
rJ 0/ on orders list value n 0/ on orders list value 

o £10 or more o £15 or more 

FREE POST & PACKING 
On all C.W.O. mail orders In U.K. over £2 list value. If under, 
add 16p handling charge. 

PRICE STABILIZATION POLICY 
Prices are held and then reviewed over minimum. periods 01 
8 months -Next price review due July 1st 1976. 

QUALITY GUARANTEE 
On everything in our Catalogue -No manufacturer's reject*. 
seconde or sub -standard merchandise. 

ELECTRO ALUE LTD 
All communications to Dept. 7 :1 26, ST. JUDES ROAD, ENGLEFIELD 
GREEN, EGHAM, SURREY 7'W20 OHB. Telephone Egham 3603, Telex 
284475. Shop hours 9-5.30 daily, 9-1 pm Sats. 
NORTHERN BRANCH: W0, Bornage Lane, Surnage, Manchester 
M79 /NA. Telephone (O61) 432 4945. Shop hours Daily 9 -5.30 pm; 9 -fpm Sets, 

FND500 Jumbo 0.5" CC Red LED display £1'02 

ADVANCED CLOCK KIT 
Complete kit Including attractive slim case for 6 digit alarm clock with bleep 
alarm, snooze, high brightness driving of Jumbo LED displays, automatic 
intensity control -with optional add -ons of touch switch snooze control 
and crystal control /battery back -up. £28.80 

P.E. CAR CLOCK with Journey Timer 
6 digit clock for use In any car with 12V battery, with an. independent Journey 
timer incorporated. Bright Jumbo LED display comes on with Ignition - 
automatic intensity control. Complete kit of all parts needed Including 
case, PCB's and all components. Full instructions. £3950 

Easy to Build E.E. DIGITAL CLOCK (Jan. Issue). Kit of all components, 
including case etc., for this attractive clock with 12mm green display. Full 
Instructions. £1570 
50 Hz Xtal Tlmebase Kit for clocks (incl. advanced kit above). £6.28 

CMOS ICS 
RCA MOT 
ONLY 
CD4000 0.18 
CD4001 0.10 
CD4002 0.18 
CD4006 1.02 
CD4007 0.18 
C04008 0 °83 
CD4009 0°48 
CD4010 0.48 
CO4011 0.18 
CD4012 0.18 
CD4013 0-48 
CD4014 0-87 
CD4015 0.87 
CD4016 0.48. 
CD40170.87 
C04015 0°87 
CD4019 0.48 
CD4020 0-97 
CD4021 0.87 
CD4022 0.83 
CD4023 0.18 
CD4024 067 
CD4025 0.18 
CD4026 1-50 
CD4027 0.48 
CD6028 0°78 

CD4029 0.99 
CD4030 0.48 
CD4031 1.92 
CD4032 0°92 
CD4033 1-21 
CD4034 1.65 
CD4035 1.02 
CD4036 223 
CD4037 0.83 
CD4038 0°93 
CD4039 2-23 
CD4040 0.92 
CD4041 0-73 
CD4042 0.73 
CD4043 0-87 
CD4044 5.81 
CD4045 1.22 
CD40461.16 
CD4047 0°78 
CD4048 0.48 
CD4049 048 
CD4050 0.48 
CD4051 0.81 
CD4052 0.81 
CD4053 0.81 
CD4054 1.01 
CD4055 1.14 
CD4056 1.14 
CD405721.56 

CD4059 4.77 
CD4060 0.97 
CD406118.92 
CD4062 7.77 
CD4063 0.95 
CD4066 0.61 
CD4067 3.12 
CD4068 0.20 
CD4069 0.20 
C04070 0.48 
CD4071 020 
CD4072 0ß0 
CD4073 0.20 
CD4075 0.20 
CD4076 1.34 
CD4077 0-48 
CD4078 0.20 
CD4081 020 
C04052 0ß0 
CD4085 0.62 
CD4086 0.62 
CD4089 1.34 
C04003 089 
CD4094 1-62 
CD4095 0.91 
CD4096 0.91 
CD4097 3.12 
CD4099 1.59 
CD4502 1.07 

CD4510 1.18 
CD4511 136 
CD4514 2.72 
CD4515 2.72 
CD4516 1.18 
CD4518 1°08 
CD4520 1-08- 
CD4527 1.37 
CD4532 1.25 
CD4555 0.78 
C04556 0.78 
MC14528 1.01 
MC14534 6.04 
MC14553 4.07 
MC14566 121 
MCM14552 

8 :05 
Clock Chips 
MK50253 5°60 
MM5314 4.44 
AY51224 3.50 
Áy51202 2.89 
MK50250 5.00 

CMOS 
Books 
No VAT or 
P 5 P 
MCMOS 2.77 

Displays 
FND500 1.02 
MANSM 0.48 
TIL321 130 
T11_322 120 
XAN652 175 
XAN654 175 
5LT01 5.80 

Flat Cable 
20WAY 1M 

1-09 
10M for 8-SO 
10WAY 1M 

0.60 
10M fer 4.60 

IC So diet 
Pins 
100 0.50 
1000 4-00 
3000 1050 

Verocases 
751410J 2.64 
751411D 2.94 
751412K 4.00 
uA78L12WC 

0.60 
ADD. VAT at 8%, (Higher rate does not apply to any of above). 
25p P & P on all orders -Despatch is by 15 t Class Post. 
Price list and data sent FREE with an order. or on request (an SAE helps). 
Official orders welcomed (written or phoned)- Untvs, Polys, Govt, Cos, etc. 
Export orders : no VAT, add 35p (Europe) £1 (overseas) for Airmail p 5 P. 
(No Export outside Europe for databooks and transformers). 

SINTEL, 53n Aston Street, Oxford. Tel: 0865 49791 
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"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 
leant 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 after 
the course you can go pn 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 

To: ALDERMASTON .COLLEGE CPW I9 
DEPT. CPW 19, READING RG7 4PF 

Also at our London Advisory Office, 4 Fore Street 
Avenue, Moorgate, London, E¢2Y8EJTel: 0f- 628 7727 
yes, T'd iRe to know more about your course. Please send 
me free details -plus your big, 76-Page book that tells 
about all your courses. r''l' Name 

Address 

POST CODE T 

IÌ 

IBIET 
HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 
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'SPECIALIST' 
RANGE 
5 Models for 
5 purposes 
Illuse. 
Model 
DISCO 
60 

All have 
ROBUST 
CAST 
ALUMINIUM 
CHASSIS and 
EXTRA HIGH 
POWER COILS. 

OUTSTANDING 
QUALITY 

FOR THE DISCRIMINATING. 
PROFESSIONAL MUSICIAN 

Available in 8 or 15$¿ Imp. 
2 Year full Guarantee 

*12" DISCO 60 Rec. Price 
Linen cone surround £25.95 Extra Large TWEETER 

12" GUITAR 60L £24.75 
12" GUITAR 60B 

For use in multiples 
for Bass Guitar 
12" PA60 £24 %5 General Purpose 

All above 60w R.M.S. 

15" BASS 70 70W 
£37.75 For all Bass Instruments 

*Single unit in handsome 
Vynide & Vynair £45.00 covered Cabinet 
Twin units in cabinet £7500 

£24.95 

FANE CRESCENDO COLOSSUS 
18" DIAM. 
4" POLE 
Total Flux 366,000 
For front or rear 
mounting 

Rec price inc. VAT 

199.95 

And our 
POP' 

RANGE 
and reliable 'Budget Speakers' f 
`POP' 15 12" 15w £6.99 
'POP' 33T 12" 33w £11.98 `POP' 60 15" 60w £23.95 
'POP' 50/2 12" 50w £I4.99 `POP' 70 15" 70w £25.95 
'POP' 55/2 12" 60w £20.95 'POP' 100 18' 100w (39.95 

Above are Rec. Prices inc. V.A.T. Guarantee is for 2 years. 

Please send SAE 
with all enquiries 

Distributors (Wholesale & Retail Trade) 
LINEAR PRODUCTS LTD., 

Electron Works, Armley, Leeds. 
Manufacturers enquiries to: FANE ACOUSTICS LTD., 

286 Bradford Road, Batley, Yorks. 

Weight 31.1 lb 
Bass Resonance 23 Hz 
Range 22 Hz -3.2 kHz 

ELITE RANGE 
CRESCENDO 12A 

12L 
12 BASS 

ALL 100 Watt R.M.S. 
CRESCENDO 15 

15 BASS 
18A 
18 BASS 

COLOSSUS 
Rec. Prices from 

£49.30 VAT 

HIGH 
FREQUENCY 

HORN UNITS 
MODEL 910 Mk II 
Rating 50 
watts with 
recommended 
filter. Rec. Price n 

£17.75 
MODEL 920 Mk II 
significantly increased 
sensitivity. Rating with 
recommended filter 100 watts .L'4A , A5 

(as illust) Rec. Price ô6 .7 a7 

HPXI HIGH POWER CROSS -OVER UNIT 
Suitable for above Horn Units Rec. Price £2.70 

Prices shown correct at May 7, 1976 

PRECISION PETITE LTD. 
119A HIGH STREET, TEDDINGTON, MIDDX. TEL. 01 -977 0878 

Now with the 

NEW MK. II DRILL 
10,000 r.p.m., 120 cmg. 

"MORE 
POWER- 

MORE 
TORQUE" 

12v. - 14v. DC 

DRILL ONLY £8.00 
(P.P. 35p) 

STAND £3.76 
(P.P. 35p) 
Incl. VAT 

(Together 50p P.P.) 

SAE for illustrated 
leaflet and order form 

212 

Please send 10'; 12 
15p stamp addressed envelope 

CROFTON don't just sell kits, we offer you a technical 
back up service to ensure your success 

The following is a selection of some of the more popular kits 

* Mullard CCTV Camera * PE CCTV Camera * 'Mistral' Digital Clock Kit £12.50 
incl. VAT. p. & p. 50p. Made up 
£1800 incl. VAT. p. & p. 50p * Electronic Ignition * Sound Operated Flash * PW Tele- Tennis Game * UHF Modulator * Bench Power Supply * Wobbulator * All ETI Top Projects * Many of the Elektor Projects 

NOTE PC. Bs for most published projects available to order 

CROFTON ELECTRONICS LTD 
Dept. B, 35 Grosvenor Road, Twickenham, 

Middx. Tele. 01 -891 1923 
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SUPERSOUND 13 HI -FI MONO I HARVERSONIC MAINS OPERATED SOLIDI HARVERSONIC SUPERSOUND 
IO + IO STEREO AMPLIFIER KIT AMPLIFIER A superb solid state audio ampli- 

fier. Brand new components 
throughout. 5 silicon tran- 

t C 

r 

III 1I'é .tors plus 2 power output 
transistors Push-pull. 

Ful ve rectification. 

ohms. Frequency re- 

Output 
pron. 

13 
watts nmpto 8 

I1 

spouse 12Hz 30KHz ± 
3db. Fully integrated 

pre -amplifier stage with 
separate Volume. Bass boost 

and Treble cut controls. Suitable 
for 8 -15 ohm speakers. Input for 

ceramic or crystal cartridge. Sensitivity 
approx. 40mV for full output. Supplied ready built and 
tested, with knobs, escutcheon panel, input and output 
plugs. Overall size 3" high x 6" wide x 71" deep. AC 
200/250V. PRICE 213.75. P. & P. 86p. 

DE LUXE STEREO AMPLIFIER 
A.C. mains 
200-240 v. 
U s i n g 
heavy duty 
fully isola- 
ted mains 
transform - 
er with full 
wave recti- fication 
giving ade- 
q u a t e 

smoothing with negligible hum. 
Valve line up:- 2 x ECL86 Triode Pentodes. 1 x EZ80 
as rectifier. Two dual potentiometers are provided for 
bass and treble control, giving bass and treble boost and 
cut. A dual volume control is used. Balance of the left and 
right hand channels can be adjusted by means of a sepa- 
rate 'Balance' control fitted at the rear of the chassis. 
Input sensitivity is approximately 300m /v for full peak 
output of 4 watts per channel (8 watts mono), into 3 ohm 
speakers. Full negative feedback in a carefully calculated 
circuit, allows high volume levels to be used with negligible 
distortion. Supplied complete with knobs, chassis size 
11 "w x 4 "d4 Overall height including valves 6 ". Ready 
built & tested to a high standard. £1240. P. &P. 95p. 

ALL -PURPOSE POWER SUPPLY UNIT 2001240v. A.C. 
Input. Four switched fully smoothed D.C. outputs giving 
6v. and 75v. and 9v. and 12v. at 1 amp on load. 
Fitted insulated output terminals and pilot lamp indicator. 
Hammer finish metal case overall size 6" x 35" x 25 ". 

tReady e 
built and PRICE £5.75 P. & P. 85p. 

VYNAIR & REXINE SPEAKERS & CABINET FABRICS 
app. 64 in. wide. Our price 21.50 yd. length. P. & P. 95p 
per yd. (min. 1 yd.). S.A.E. for samples. 

HARVERSON'S SUPER MONO AMPLIFIER 
A super quality gram amplifier using a double wound fully 
Isolated main. transformer, rectifier and ECL82 triode 
pentode valve as audio amplifier and power output 
stage. Impedance 3 ohms. Output approx. 3.5 watts. 
Volume and tone controls. Chassie size only lin. wide 
x Sin. deep x Bin. high overall. AC mains 200/200v. 
Supplied absolutely Brand New completely wired and 
tested with good quality output transformer. £5.00 P. & P. 86p BARGAIN PRICE 

BRAND NEW MULTI -RATIO MAINS TRANSFOR- 
MERS. Giving. 13 alternatives. Primary: 0- 210 -240v. 
Secondary combination. 0- 6- 10- 15- 20- 26- 30- 36- 40 -60v. 
half wave at 1 amp. or 10 -0 -10, 20 -0 -20, 30- 0 -30v. at 
2 amps full wave. Size Sin. long x 351m wide x Sin, deep. 
Price 22.90 P. & P. 76p. 
MAINS TRANSFORMER. For power supplies. 
Prl. 200/240v. Sec. 9 -0 -9 at 600 nnA. 21.60. P. & P. Sbp. 
Prl. 200/240v. Sec. 12 -0 -12 at 1 amp. 2115. P. et P. 65p. 
Pri. 200/240v. Sec. 10 -0-10 at 2 amp. 42.35. P. & P. 70p, 

GENERAL PURPOSE HIGH STABILITY 
TRANSISTOR PRE -AMPLIFIER 

For P.U. Tape, Mike, Guitar, etc. and suitable for 
use with valve or transistor equipment. 9.18v. 
battery ,or from H.T. line 200/300v, Frequency 
response 16Hz- 26KHz. Gain 26dB. Solid encap- 
sulation size 15" x 15" x f ". Brand new complete 
with instructions. Price £1.60. P. & P. 15p. 

STEREO- DECODER 
SIZE 2" x 3" x 5" ready built. Pre - 
aligned and tested. Sens. 20 -660 mV 
for 9 -16V neg. earth operation. g a Can 
be 

tuner. 
almost any c nli VHF radio 

or tuner. Stereo beacon light can be 
fitted If required. Full details and 
instruction. (inclusive of hints and 
tips) supplied. 26.62 plus 20p. P. & P. 
Stereo beacon light if required 40p 
extra. 

QUALITY RECORD PLAYER AMPLIFIER MK. II 
A top quality record player amplifier employing heavy 
duty double wound mains transformer, RCC83, EL84, 
and rectifier. Separate Bass, Treble and Volume controls. 
Complete with output transformer matched for 8 ohm 
speaker. Size lin. wide x 81n. deep se Oin. high. Ready 
built and tested. PRICE 22 20, P. & P. 90p. 
ALSO AVAILABLE mounted on board with output 
transformer and speaker. PRICE 27.80, P. & P. £1. 

STATE STEREO FM TUNER 

Enjoy fabulous stereo radio at this 
low introductory price! 

Designed and styled to match our 10 + -10 amplifier but 
will suit any other standard etereo amplifier. The design 
incorporates the very latest circuitry techniques with high - 
grain, low noise IF stages. Automatic frequency control to 

lock on station and prevent drift. IC stereo decoder 
for maximum stereo separation. L.E.D. for stereo beacon 
indicator. Nominal output of tuner 100mV. Approximate 
size 125" wide x 8" deep by 25" high. Supplied ready 
built, fully tested and fully guaranteed. A/C Maine 
200/240V (not available In kit form). - 

SPECIAL OFFER 422-50+ 41-20 p. & p. 

LATEST ACOS áP81 /ISO mono compatible cartridge with 
t/o stylus for LP /EP /78. Universal mounting bracket. 
21.60 P. & P. 18p. 

CERAMIC STEREO CARTRIDGE. Universal Mounting 
brackets and turnover stylus. 70mV per channel output. 
ONLY 21.90 + 18p P. and P. 

SONOTONE STAIN COMPATIBLE STEREO CARTRIDGE 
T/O stylus Diamond Stereo LP and Sapphire 78. 
ONLY 12.30 P. & P. 10p. Also available fitted with twin 
Diamond T/O stylus for Stereo LP. 22.88, P. Sr P. 18p. 

LATEST CRYSTAL T/O STEREO / COMPATIBLE 
CARTRIDGE for EP/LP /Stereo /78. 21.80 P. & P. 18y. 
LATEST T/0 MONO COMPATIBLE CARTRIDGE for 
playing EP /LP /78 mono or stereo records on mono 
equipment. Only 21.68, P. & P. 18p. 

SPECIAL OFFER 
Solid State Stereo Amplifier Chassis. Brand New, £7.50. 
Send S.A.E. for full details. 

SPECIAL OFFERS 
Mollard LP1159 R.F. -I.F. Double Tuned Amplifier 
Module for nominal 470 KHz. Size approx. 2t" x 15" X 
I" 7.6 Volt + earth. Brand new pre -aligned. Full speci- 
fication and connection detailé supplied. £2.26. P. & P. 12p 

Pye VHF /FM Tuner Head 
covering 88 -108 M /HZ. 10.7 
M /Hz I.F. output. 7.8 Volt+ 
earth. Supplied pre -aligned, 
with full circuit diagram. 
Connection details supplied. 
Beautifully made with 
precision- geared FM gang 
and 323Pí -- 323Pf A.M. 
Tuning gang] only 83-15 + 
P. & P. 35p. 

A really first -class Hi -Fi Stereo Amplifier IC it. 'Uses 14 
transistors including Silicon Transistors in the first five 
stages on each channel resulting in even lower noise, 
level with improved sensitivity. Integrated pre -amp with 
Bass, Treble and two Volume Controls. Suitable for nee 
with Ceramic or Crystal cartridges. Very simple to 
modify to suit magnetic cartridge -instructions included. 
Output stage for any speakers from 8 to 15 ohms. Compact 
design, all parts supplied including drilled metalwork 
high quality ready drilled printed circuit board with 
component identification Clearly marked, smart brushed 
anodised aluminium front panel with snatching knobs, 
wire, solder, nuts, bolts-no extras to buy. Simple step 
by step instructions enable any constructor to build an 
amplifier to be proud of. Brief specification; Power 
output: 14 watts r.m.s. per channel Into 5 ohms. Fre- 
quency response ±3dB 12- 30,000 Hz Sensitivity: 
better than 80mV into IMO. Full power bandwidth: 
±3dB 12. 16,000 Hz. Base boost approx. to t 12dB. 
Treble cut approx. to -18dB. Negative feedback 18d11. 
over main amp. Power requirements 35v. at 1.0 amp. 
Overall Size 12 "w. x 8 "d. x 2t "h. 
Fully detailed 7 page construction manual and parts 
list free with kit or send 26p plus large S.A.E. 
AMPLIFIER KIT 21360 P. & P. 55p 
(Magnetic Input components 33p extra) 
POWER PACK KIT .. .. 84.85 P. & P. 86p 
CABINET .. .. .. £485 P. & P. 76p 

SPECIAL OFFER -only 42210 if all 3 items 
ordered at one time including p. & p. 

Full after sales service 
Also available ready built and tested 829 -25. P. & P. 21. 

Note: The above amplifier is suitable for feeding two mono 
sources into inputs (e.g. mike, radio, fain record decks,_ste. 
ono will then provide mixing and fading facilities for med- 
ium pone ed Hi -Fi Discotheque use, ere. 

PRECISION MADE 
Push Button Switch bank. 8 Bottom giving 16 S/P C/O 
interlocked switches plus 1 Cancel Button Plus 3 d/p c /o. 
Overall size 6" x 25" x 1 ". Supplied complete with 
chrome finished switch buttons. 2 for 81.50 + 10p P & E. 

HI -FI LOUDSPEAKER SYSTEM MK I I 
Beautifully made, simulated teak finish enclosure 
with atttactive slatted front. Size 165" high x lot" 
wide x 9" deep (approx.). Fitted with E.M.I. 
Ceramic Magnet 13" x 8" bass unit, H.F. tweeter 
unit and crossover. AVAILABLE IN NOMINAL 
4 Ohm, 8 Ohm or 18 Ohm impedance (state which). 
OUR PRICE £12.00 each Carr.81.60. 
Cabinet Available Separately 27.26, Carr. 81.20. 
Also available in 8 ohm. with EMI 13 ". x 8" bass 
speaker with paraeltic tweeter 21225, Carr. £160. 

LOUDSPEAKER BARGAINS 
Sin. 3 ohrn £1.45, P. & P. 36p. 7 x 41n. 8 ohm 21.89, P. & P 
48p. 10 x bin. 3 or 16 ohm £S -50, P. & P. 76p. E.M.I 
8 x Sin. 8 ohm with high flux magnet 82.08, P. & P. 50p 
E.M.I. tweeter. Approx. 35 ". Available 3 or 8 or 16 ohms 
8200 + 26p, P. & P. 

"POLY PLANAR" WAFER -TYPE, WIDE RANGE 
ELECTRO -DYNAMIC SPEAKER 
Size 115" x 1445" x 1{-" deep. Weight 19oz. Power 
handling 20W r.m.s. (40W peak). Impedance 8 ohm only. 
Response 4S11z- 2OkHz. Can be mounted on ceilings, 
walls, doors, under tables, etc., and used with or without 
baffle. Send B.A.E. for full details. 
Only £7.25 each + io. & p. (one 60p, two 80p). 
Now also available 8 ". - 8 ohm 10 watts, 20 
watt peak 40 Hz- 20,000 Hz. Overall depth 1". Ideal for 
Hi -Fi or for use in cars £490 + p. & p. (one 35p, two 66p). 

3 -VALVE AUDIO 
AMPLIFIER HAM MK II 
Designed for Hi -Fi reproduc- 
tion of records. A.C. Mains 
operation. Ready built on 
plated heavy gauge metal 
chassis, size 75 "w. x 4 "d. x 
45 "h. Incorporates ECC89, 
EL84, EZ80 valves. Heavy 
duty, double wound mains 
transformer and output trans- 
former matched for 3 ohm 

speaker. Separate volume control and now with Improved 
wide range tone controls giving baos and treble lift and 
cut. Negative feedback line. Output 45 watts. Front 
panel can be detached and leads extended for remote 
mounting of controls. Complete with knobs, valves, etc., 
wired and tested for only 27.80. P. & P. 85p. 

ESL "FOUR" AMPLIFIER KIT. Similar in appearance 
to HA34 above but employs entirely different and 
advanced circuitry. Complete net of parte, etc £7.00 
P. & P. 86p. 

10/14 WATT HI FI 
AMPLIFIER KIT 
A stylishly finished 
monaural amplifier 
with an output of 
14 watts from 2 
EL84. in push -pull. 
Super reproduction 
of both music and 
speech, with negli- 
gible hum. Separate 
inputs for mike and 
g am lis recorde 
and announcements 
to follow each other. 
Fully shrouded section wound output transformer to 
match 3 -15Iì speaker and 2 Independent volume controls, 
and separate base and treble controls are provided 
giving good lift and cut. Valve line -up 2EL84e, ECC68, 
EF86 and EZ80 rectifier. Simple instruction booklet 
25p + SAE (Free with parts)' All parte sold separately. 
ONLY £11.25 P. & P. £1.26. Also available ready built 
and tested £15-20 P. & P. £1'20. 

SPECIAL OFFER Limited number of the latest NOR 
C141RI Auto /Manual changer de -luxe. lightweight 
tubular arm, cue -ing lever bias compensator £12.80 + 
£1 -10 p. & p. i 

Prices include VAT at Current Rate 1 

open .9.30 Monday to HARVERSON SURPLUS CO. LTD. Friday. 9.30 -5 Saturday 
Closed Wednesday. 

B prices and specifications correct (Dept. P.W.) 170 HIGH ST., MERTON, LONDON, S.W.19 Tel.: 01 -540 3985 
A 
at time el press and subject to I 

A few minutes from South Wimbledon Tube Station. 

alteration without notice. SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES 

(Please write clearly) 

PLEASE NOTE: P. & P. CHARGES 
QUOTED APPLY TO U.K. ONLY. 
P. & P. ON OVERSEAS ORDERS 
CHARGED EXTRA. 
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EDILHJrnrnIEr5"'" 
[TRANSISTORSE- 

Type Price 
AC117K *0.30 
AC126 *0.16 
AC126 *0.14 
AC127 *0.11 
AC128 *0.11 
AC128K *0.26 
AC141 *0-19 
AC141K *0.90 
AC142 *0.19 
AC142K *0.26 
AC153K *0.24 
AC176 *0.11 
AC176K *0.26 
AC180 *0.20 
AC180K *0.30 
AC181 *0.20 
AC181K *0.30 
AC187 *0.17 
AC187K *0.23 
AC188 *019 
AC188K *023 
AD140 *049 
A0142 *0.55 
AD143 *0.49 
AD149 *0.45 
AD150 *0.65 
AD161 *0.36 
AD162 *0.36 

A(a9162(MP) 
*0.69 

AF114 *0-22 
AF115 *022 
AF116 *0.22 
AF117 *0.22 
AF118 *0.32 
AF124 *048 
AF125 *0.28 
AF126 0ß6 
AF127 *026 
AF139 *0.31 

Type 
AF178 
AF179 
AF780 
AF181 
AF786 
AF239 
AL102 
AL103 
BC107 
BC108 
8C109 
BC113 
BC114 
BC115 
BC116 
BC117 
BC718 
BC119 
BC120 
BC137 
BC139 
BC140 
BC141 
BC142 
BC143 
BC745 
BC147 
BC148 
BC149 
BCISO 
BC151 
BC152 
B C153 
B C154 
BC487 
BC158 
BC159 
BC160 
BC161 
BC167 
BC168 

Price 
*0.51 
*0.51 
*0.51 
*0.51 
*0.51 
*0.38 
*0.75 
*0.75 
*0.08 
*0.08 
008 
0.10 
0.16 
0.16 
0-16 
0.19 
0.09 

*0.31 
*0.81 
0.16 

*0-41 
*0.31 
*0.31 
*0.31 
*0.31 
0.46 
0.09 
0.09 
0.09 
0.19 
Oß0 
0.10 
0.29 
040 
0.11 
0.11 
0.11 

*0.48 
*0.51 
0.10 
0.10 

BRAND NEW FULLY GUARANTEED 
Type 
BC169 
BC169C 
BC170 
BC171 
BCT72 
BC173 
BC174 
BC175 
BC177 
BC178 
BC179 
BC180 
BCi81 
BC182 
BC182L 
BC183 
BC183L 
BC184 
BC184L 
BC186 
BC187 
BC207 
BC208 
BC209 
BC212 
BC212L 
8C213 
BC213L 
BC214 
BC214L 
BC225 
$C2ÈQ 
BC251 
BC301 
8C302 
BC303 
8C304 
BC327 
BC328 
BC337. 
BC338 

Price 
0.10 
0.10 
0-09 
009 
0.09 
0-09 
0.1S 

*9.22 
*0.16 
*0.16 
*0.16 
*0.25 
0.25 
000 
009 
0.09 
0-09 
0.09 
0.09 

*0.29 
*0.29 
ë1/ 
0.11 
0.12 
0.10 
016 
0.10 
9.10 
0-10 
010 
026 
0.36 
0.10 

*028 
*0.25 
"0.31 
*0.37 
I)12 
0.12 
0.12 
0-12 

Type 
BC440 
BC460 
130115 
BD116 
80121 
BO123 
BD124 
BD131 
80132 
50133 
BD135 
BD736 
130137 
BD138 
BD139 
80140 
150155 
130175 
80176 
130177 
80178 
BD179 
BD780 
BD185 
80146 
Bb187 
80188 
BDt80 
130190 
BD195 
BD196 
50197 
BD198 
130199 
80200 
130205 
BD206 
130207 

BDÓ 
BF115 

Price 
*0.31 
*0.37 
*0.63 
*0.01 
*0.61 
*0.67 
*0.70 
*0.36 
*0.40 
*0.67 

O-N 
0.41 
0.46 
0.51 
0.80 
0.61 

*0.81 
*9.61 
*0.61 
*9.67 
*0.67 
*0.71 
*0.71 
*0.67 
*0.67 
*0.71 
*0.71 
*0.77 
*0.77 
*8.87 
0.87 

*0.92 
*0.92 
*0.99 
*0.98 
*0.81 
*0.81 
*0.98 
*0.98 
*1.02 
*0 15 

Type 
F117 
F118 
F119 

F153 
F154 
F155 
F156 
F157 

F159 
F173 
F176 
F179 
F180 
F181 
F194 
F195 

F197 
F198 
F199 
F257 
F258 
F259 
F262 

F270 
F271 
F272 
F273 
F274 
FX29 
FX84 
FX85 
FX88 
FX87 
FX88 

FY5i 
FY52 

Price 
0.46 

*0.71 
*0.71 
0.96 
0.46 
0.46 

*0.71 
*0.49 
"0.56 
0.56 
0.61 

*0.15 
0.36 

*0.31 
*0.31 
*0.31 
0.10 
0.10 
0.92 
0.12 
0.12 
0.12 

*0.26 
*0.38 
*9.46 
0.56 
0.56 

*0.36 
*0.31 
*0.81 
0.36 
0.36 

*9.25 
0.19 

*0.25 
*Oß2 
*Oß2 
F0ß2 
*0.13 
"0.13 
*013 

Type Price 
BFY53 *0.13 
BSY19 *0.16 
BSX20 *0.16 
BSY25 *0.16 
BSY26 *0.16 
BSY27 *0.16 
BSY28 *0-16 
BSY29 *0d6 
BSY38 *0.19 
BSY39 *0-19 
BSY40 *029 
BSY41 *0'29 
BSY95 *0.13 
BSY95A *0.13 
BU705 *1.00 
MJE521 *0.56 
MJE2955 *0 88 
MJE3055 *0.57 
MJ E3440 *0.51 
MPF102 *028 
MPF104 *0.28 
MPF105 *0.28 
0C19 *0.36 
0C20 *080 
0C22 *0.47 
OC23 *0.49 
0C24 *0.57 
0C25 *0.39 
OC28 *038 
0C28 *0.60 
0C29 *060 
0C35 *045 
0C36 .0.51 
0C41 0.20 
0C42 *0.25 
0C44 *0.16 
OC45 *0.13 
OC70 *0.10 
0071 *0.10 
0072 *0.15 
0074 *0-15 

Type Price 
0075 0.16 
0076 *0.16 
0077 *0.26 
OC81 *0.16 
00810 0.16 
0082 *0.16 
0082D *0.16 
0083 *0.20 
0C139 *0.20 
0C140 *0ß3 
OC169 *0.26 
0C170 "0ß6 
0C171 *0.26 
OC200 *0.26 
0C201 *0.29 
OC202 *0.29 
0C203 *0.26 
0C204 *Oß6 
0C205 *0.38 
OCP71 *0.44 
ORP12/ 
NSL4931 *0.48 
ORP60 *0H 
ORP61 *0.41 
T1P29 *0.40 
T1P30 *0.15 
TIP31A *0.52 
TIP32A *0.60 
TIP41A *8.65 
TIP42A *0.72 
TIS43 *025 
UT46 *0.20 
ZTX107 0.07 
ZTX108 0.07 
ZTX109 0-07 
ZTX300 0-07 
ZTX500 0.09 
201696 *0.10 
2N697 *0.11 
214698 *0.20 
2N699 *0-36 

UNTESTED PAKS 
Pak No. Description Price 
U 1 120 Glass Sub -min. General purpose Germ. diodes 0.80 
U 4 30 Germanium transistors like OC81, AC128 0,80 
U 5 BO200mA Sub -min silicon diodes '0.60 
U11 20 PNP Sil, planar trans. TO-5 like 2141132, 2N2904 0.60 
U15 20 NPN Sil. planar trans. TO -5 like 214696, 254697 0.00 
1119 20 Silicon NPN transistors like BC100 - *0.60 
U25 30 Fast switching silicon diodes like 114914 Micro -Min. 0.60 
U29 101 Amp SCR's TO -5 can. up to 600 CRS /25 -600 *21.20 
U32 25 Zener diodes 400mW 00 -7 case 3-18 volts mixed 0.60 
U36 20 Silicon planar NPN transistors TO-5 BFY50/51/52 *0.130 
U45 7 3A SCR. T066 up to 600 PIV £1.20 
U46 20 Unljunction transistors similar to TIS43 0.60 
U48 9 NPN Sil. Power transistors like2N3055 F£1ß0 
Code No's mentioned above are given as a guide to the type of device 
In the Pak. The devices themselves are normally unmarked. 

Type 
BAt00 
BA116 
BA126 
BA143 
BA154 
BA156 
BAi73 

DIODES 
Price 
*0.10 

0.21 
*0.22 
0.15 
*0.12 
'0.14 
'0íS 

Type Price 
88104 .0.15 
BY100 0.16 
BY126 '0.15 
BY127 "0.16 
BY128 *0.16 
BY164 "6.51 
BYX3830'0-43 

Type Price 
°A10 0-14 
0A47 '0.07 
0A70 *0.07 
0A79 '0.07 
0A81 *0.07 
0A85 "0.09 
OA90 '0.07 

Type 
0A91 
0A95 
0A200 
OA202 
1N914 
1N916 
1N4148 

Price 
0.97 

*0.07 
*0.07 
*0.07 
'0.06 
"0.06 
00.06 

THYRISTORS 
PIV 0-6A 0.8A 1A 3A 5A 5A 7A 10A 16A 30A * 018 TO92 T05 T066 T066 T064 TO48 T048 T048 T048 
10 
20 
30 
50 

100 
150 
200 
400 
600 
800 

0.13 
*0-15 
"0.19 

'0.15 
'013 
'022 

*0.22 "0-28 '0.20 *0-25 *0.36 
*0.25 '0.30 '0ß5 *925 *0.49 
*0.31 '0.38 
*098 *0.44 *0-25-'0.30 *0-50 - - '0.30 '0.39 '0.55 - - '039 '048 *0.69 - - '0-58 '0,65 "041 

PIV 
50 

100 
200 
400 
600 
800 

1000 
1200 

214 

*0.36 "0.48 *0.51 *0.54 *116 
*0.48 *0.51 '057 *0-58 *1.43 

*0-50 "0.57 '0-62 "0.62 "163 
*0.57 '0.62 '0-71 '0-77 9-79 
'0.69 '0.78 '0.89 *0-90 - 
'0.81 *0-92 *1 ß2 '1.39 '4.07 

Type Price 
214700 0.08 
2N706A *0.09 
2N708 *0.11 
2N914 *0.15 
2M918 *0.18 
2N1131 *0.18 
2141132 0.18 
2541302 *0.15 
2141303 *0.15 
2141304 *0.19 
2N1305 *0.18 
2141306 *0.21 
2N1307 *0.21 
2N1308 *0 ß4 
2141309 *0.24 
2N1613 "0.16 
2141711 *0.16 
2012147 *0.73 
2142148 *0.59 
2N2218 *0.19 
2N2218A *0.19 
2142219 *0.18 
2N2219A *0.19 
2142220 *0.22 
2142221 *0.18 
2142222 *0.18 
2N2368 *0.18 
2N2369 *0.12 
2N2389A .0.12 

Type Price 
2N2646 *0.34 
2N2904 *0.14 
2N2904A *0.18 
2542905 *0.18 
2N2905A *0.18 
2542906 *012 
2N2906A *0.14 
2142907 0.15 
2N2907A *0.16 
2N2923 0.15 
2N2924 0.15 
2N2925 - 0.15 
2N2926G 0.09 
2N2926Y 0.09 
21429260 0.08 
2N2926R 0.07 
2N292615 0.07 
2143053 *0.15 
2143054 *9.40 
2143055 *0.40 
2N3402 *0.21 
2N3403 *9.21 
2N3404 *0ß9 
2143405 *0.43 
2143014 *0.69 
2143615 *0.76 
2143616 *0.76 
2143646 0.09 
2N3702 0.09 

Type 
2143703 
2143704 
2143705 
2143708 
2143707 
2143708 
2143709 
2143710 
2N3711 
2N3819 
2143820 
2N3823 
2143903 
2N3904 
2M3905 
2N3906 
2144287 
2144288 
2144289 
2144200 
2144291 
2144292 
2N4293 
2145172 
2N5457 
2145458 
2N5459 
40361 
40362 

Price 
0.09 
0.06 
0.08 
0.08 
0.08 
0.08 
0.08 
0.09 
0.09 

*9.14 
*0.40 
*0.16 
0.12 
0.12 
0.14 
0.14 
0.18 
0.18 
0.18 
0.18 
0.18 
0'18 
0.19 
0.1.2 

"0.28 
*0.28 
*0.28 
*0.30 
*0.35 

VAT- CHAT 
Please add 8% to prices marked`. 
Remainder. add 124 %. Do not -add 
V.A.T. to prices marked j. 

SIL.G.P DIODES 
300mW 400 PIV (min) SUB -MIN FULLY TESTED 

Ideal for Organ builders 
30 for 50p. 100 for £t 50. 500 for £5, 1,000 for-29. 

TRIACS 

SILICON RECTIFIERS 
300mA 
(DO 7) 

750mA 
(SO 16) 

0-05 0.00 IN4001 
0.05 0.07 IN4002 
0.06 0.09 IN4003 
0.07 0.14 IN4004 
0.08 0.16 IN4005 
0.11 0.18 IN4006 
0-13 0.28 IN4007 - " 32 

2 Amp 
6 Amp 

10 Amp 

Case 
TO5 
TO66 
T048 

100V 
0.31 

'0-51 
'0.71 

00V 
0-51 

*0.61 
"0.92 

400V 
0.71 

'0-77 
'1 12 

tiP300 
115 WATT SILICON Toa METAL CASE 
Vcbo 100V. Viceo 60V, IC 15A, Fife, 20 -100 suitable 
replacement for 2N3055, BDY11 or BDY20 

1 -24 25 -99 100+ 
"50p '48p '48p 

GP Switching Trans 
TO18 SIM. TO 2N706í8 BSY27 /28/95A 
All usable devices. No open and shorts. ALSO 
AVAILABLE IN PNP similar to 2N2906, BCY70. 
20 for .50p. 50 for "21. 100 for *21 80. 500 for *£8, 
1,000 for "214. 
When ordering please state NPN or PNP 

WORLD SCOOP!! 
JUMBO SEMICONDUCTOR PAK 
Transistors -Germ. and Silicon. 
Rectifiers -Diodes. Triacs- Thyristors- I.C.'s and 
Zeners. ALL NEW AND CODED. 
Approx. 100 pieces only '1.85p. 

ZENER DIODES 
FULL RANGE IN STOCK, 2 -33 Volts 

400mW. 8p -1 -5W 17p 10W .30p 

1 Amp 1.5 Amp 3 Amp 10 Amp 30 Amp 
Plastic (SO 10) (SO 10) (SO 10) (TO 48) 
0.05 0-07 0.14 9.19" 056' 
0.06 0.09 0.16 0.21' 0.69* 
0.07 0.12 0.20 0.23* 0.93' 
0.08 0.14 0.28 0.35* 125' 
0.09. 0.18 0.33 0.42' 1.78* 
0.10 0.18 0.35 0.51* 1.94* 
0.11 0.23 0.44 0.60" 2.31" 

0-28 0.54 0.69* 2.88' 

HANDBOOKS 
TRANSISTOR DATA BOOK 
DTE 1 227 Pages.packed with Information 
on European Transistors. Full specifica- 
tion Including outlines. 

Price £2.95 each 
TRANSISTOR EQUIVALENT BOOK 
BPE 75 256 Pages of cross references and 
equivalents for European, American and 
Japanese Transistors. This is the most 
comprehensive equivalents book on the 
market today and has an introduction in 13 
languages. Price T22.64 each 
DIODE EQUIVALENT BOOK 
DE 74 144 Pages of cross references and 
equivalents for European, American and 
Japanese diodes, Zeners, Thyristors, 
Triacs, Diacs and L.E.D.'s. 

Price }21.98 each 
THE WORLD'S BROADCASTING 
STATIONS 
WBS 75 An up to the minute guide for 
those interested in DX -leg. Contains all 
the world's broadcasters on SW, MW and 
LW, as well as European FM /TV stations. 

Price 123.56 each 
TTL DATA BOOK 
DIC 75 Now complete Data book of 74 
series TTL (7400 -74132), Covering 13 main 
manufacturers In the U.S.A. and Europe, 
this book gives full data as well as equiva- 
lents. . Pdcet£3-74 each 
A full range of technical books available 
on request. 

Pep 
Postage and Packing add 25p 

unless otherwise shown. 
Add extra for airmail. £1 

minimum order. 
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COfl?ONENTS 
ALUMINIUM BOXES 
N. Length Width Height Price 
BAI 5 #" e 2 }" x If" *0.45 
BA2 4" x 4" x I "' *0.45 
BA3 4" x 2 1" x I f" *0.45 
BA4 5f-" x 4" e 11" *0.54 
BA5 4" x 2 1" x 2" *0.45 
BA6 3" 2" x I" *0.39 
BA7 7" x 5" x 21" *0.79 
BA8 8" e 6" x 3" *61.02 
BA9 6" e 4" x 2" *0.65 
(Each complete with ;'deep 1 id and 
screws). PLEASE ADD 20p POSTAGE 
AND PACKING FOR EACH BOX. 

COMPONENTS 
CARBON RESISTOR PAKS 
These Poks contain a ronge of Carbon 
Resistors, assorted into the following 
groups: 
RI 50 Mixed 100 ohms-820 ohms 

I /8th W. 0.60 
R2 50 Mixed 1K ohms -8.2K ohms 

I /8th W. 0.60 
R3 50 Mixed 10K ohms -82K ohms 

I /8th W. 060 
R4 50 Mixed 100K ohms -820K ohms 

1 /8th W. 0.60 
R5 30 Mixed 100 ohms -820 ohms 

} W. 060 
R6 30 Mixed IK ohms -82K ohms 

} W. 0.60 
R7 30 Mixed 10K ohms -82K ohms 

# W. 0.60 
R8 30 Mixed I00K ohms -820K ohms 

} W. 0.60 
THESE ARE UNREPEATABLE 

PRICES 

REPAN CO CHOKES & COILS 
RF Chokes CHI 2.5mN 0.27 

CH3 7.5mH 0.29 
CH5 1 -5mH 0-26 
CH2 5-OmH 0.28 
CH4 IOmH 0.31 

COILS DRXI Crystal set 0.29 DRR2 
Dual range 0.42 

CARBON POTENTIOMETERS 
Log and Lin 
4.7K, IOK, 22K, 47K, IOOK, 220K, 
470K, I M, 2M. 
VCI Single Less Switch 0.20 
VC2 Single D.P. Switch 0,40 
VC3 Tandem Less Switch 0-60 
VC4 I K Less Switch 0.20 
VC5 IOOK Log anti -Log 0-60 

HORIZONTAL CARBON 
PRESETS 
0.1 Watt 0.09 each 
100, 220, 470, IK, 2-2K, 4-7K, IOK, 
22K, 47K, IOOK, 220K, 470K,. IM, 2M 
4.7M. 

REPANCO TRANSFORMERS 
240V. Primary. Secondary voltages 
available from selected tappings 4V, 
7V, 8V, 10V, 40V, 50V and 25V -0 -25V. 
Type Amps Price p & p 
MT /50/1 f 63.00 0.45 
MT /50/1 I £4.00 0.48 
MT /50/2 2 £5.00 0.60 

COIL FORMERS & CORES 
NORMAN f" Cores & Formers 0.07 
8" Cores & Formers 0-09 

VEROBOARDS 
VBI containing approx. 50 sq. ins. 

various sizes all 0 I matrix *0.60 
VB2 containing approx. 50 sq. ins. 

various sizes all 0.15 matrix *0.60 

CABLES 
CABLES ' Per Metre 
CPI Single lapped screen 0.08 
CP2 Twin Common Screen *0- I I 
CP3 Stereo Screened *0.12 
CP4 Four Core Common Screen 

*0.21 
CPS Four Core Individually screened 

00.28 
CP6 Microphone Fully Braided 

Cable 0.11 
CP7 Three Core Mains Cable *0- l I 
CP8 Twin Oval Mains Cable *0.08 
CP9 Speaker Cable *0.06 
CP10 Low Loss Co -Axial *0.14 

C280 
CAPACITOR PAK 
Containing 75 of the C280 range of 
capacitors assorted in values ranging 
from OI uF to 2.2uF. Complete with 
identification chart. 

Add 8% VAT to all prices 
marked ** 

Remainder add 25 %. 

PLEASE NOTE THE `/AT ABOVE DIRECTIONS 

COMPONENT PAKS 
Pak 
No. 
CI 

Qty. Description Price 
200 Resistors, mixed values 

approx. count by weight 
0.60 

C2 150 Capacitors, mixed values 
approx. count by weight 

0.60 
C4 75 I /8th width Resistors, 

mixed preferred values 
0.60 

C5 5 Pieces assorted Ferrite 
Rods 0.60 

C7 I Pak Wire 50 metres 
assorted colours *0.60 

C8 10 Reed Switches *0.60 
C9 3 Micro Switches *0.60 
C10 15 Assorted Pots & -Pre -Sets 

0.60 
Cl2 30 Paper Condensers pre- 

ferred types, mixed values 
0.60 

C13 20 Electrolycics Trans. types 
0-60 

C14 I Pack assorted Hardware - 
Nuts, Bolts, Grommets, 
etc. 00 .60 

C16 20 Assorted Tag Strips and 
Panels 0.60 

C19 2 Relays 6 -24V Operating 060 
C20 Sheets Copper Laminate approx. 

200 sq. ins. *0.60 
Please add 20p post and packing on 
all component packs, plus a further 
lop on pack nos. CI, C2, C19 and C20. 

AVDEL BOND 
SOLVE THOSE STICKY 
PROBLEMS 
with 

CYANOCRYLATE C2 
ADHESIVE 

The wonder bond which works in 
seconds bond plastic, rubber, tran- 
sistors, components permanently, 
'mmediately! 

OUR PRICE ONLY 69p 
for 2gm phial 

AUDIO LEADS 
5221 5 pin DIN plug to 4 phono plugs 

length ISm LI-08 
5222 5 pin DIN plug to 5 pin DIN 

socket length I .Sm 68p 
5237 5 pin DIN plug to 5 pin DIN plug 

mirror image length I .5m L1 .20 
5238 2 pin DIN plug to 2 pin DIN 

socket length Sm 68p 
5270 2 pin DIN plug to 2 pin DIN 

socket length 10m 80p 
5271 5 pin DIN plug to 2 phono plugs 

connected to pins 3 & 5 length 
I -5m 70p 

5275 5 pin DIN plug to 2 phono 
sockets connected to pins 
3 & 5 length 23cm 68p 

5318 5 pin DIN socket to 2 phono 
plugs connected to pins 3 & 5 
length 23cm 68p 

5404 Coiled stereo headphones exten- 
sion cord extends to 7m LI -40 

5217 3 pin DIN plug to 3 pin DIN 
plug length 1.5m 80p 

5219 5 pin DIN plug to 5 pin DIN 
plug length 1.5m 80p 

5474 3.5mm Jack to 3-5mm Jack 
length I .5m 68p 

S600 S pin DIN plug to 3.5mm Jack 
connected to pins 3 & 5 length 
1.5m 80p 

S700 5 pin DIN plug to 3.5 Jack 
connected to pins I & 4 length 
I -5m 80p 

SWITCHES 
FANTASTIC 

ST 
IV VALUE DP/DT o Toggle 0 28 

SP /ST Toggle 022 IP.O. BOX 6, WARE, HERTS 

Postage and Packing 
add 25p unless other- 
wise shown. Add extra 
for airmail. Minimum 

order £1.00. 

BIB ACCESSORIES 
REF 'D' 2 Hi -Fi Cable & Flex Tidy 

*34p 
REF 'J' Tape Head Cleaning Kit 72p 
REF 'P' Hi -Fi Cleaner *30p 
Model 9 Wire Stripper °El .00 
REF 23 k" Tape Editing Kit *El -80 
REF 24 f" Cassette Ed'ng Kit *El 84 
REF 29A Salvage Cassette *44p 
REF 32A Stylus Balance LI -28 
REF 33 Splicing Tape *38p 
REF 36A. Record & Stylus Cleaning 

Kit *32p 
REF 41 8 Track Cartridge Head 

Cleaner' 88p ' 

Model 42 Groov -Kleen *£I -84 
REF 42/5 Roller & Brush for REF 42 & 

2000 *24p 
REF 43 Record Care Kit *£2.76 
REF 45 Auto Changer Groov -Kleen 

98p 
REF 46 Spirit Level *72p 
REF 48 Record Dust -Off *26p 
RE2 52A Cassette Tray 54p 
REF 53 Hi -Fi Stereo Test Cassette 

42-40 
REF 56 Hi -FiH ints &Tips Book *48p 
Model 60 Groov -Kleen . *E1 -72 
REF 60 /S Replacement Brush Velvet 

Pad and Base Sticker for 
Model 60 *249 

REF 62 Cassette Head Cleaner 

REF 71 
(Liquid) 
Record 'Dust Off' (Displays 
of *66p 

REF 71A Record 'Dust Off' (Bubble 
Pack) 70p 

REF 75 lndexa Record *El -50 
REF 76 Stylus Cleaner 0369 
REF 78 Cassette Fast Hand Winder 

*98p 
REF 83 Cassette Title & Container 

Labels (20 & 10) 0369 

DYNAMIC MIKES 
TYPE 81223. 200 ohms impedance. 

Complete with stand, on /off switch 
and 2.5mm and 3.5mm plugs. 
Suitable for cassette tape recorders. 

PRICE £I -67 

ANTEX Equipment 
SOLDERING IRONS 
X25. 25 watt *42.95 
Model G. 18 watt *43.25 
CCN 240. 15 watt *43.25 
SKI. Soldering Kit *44.60 

BITS 
02 for model CN240 3/32' 
04 for model CN240 -h^ 
06 for model CN240 k" 
100 for model CCN240 3/32" 
101 for model CCN240 f" 
102 for model CCN240 f" 
020 for model G240 3/32' 
021 for model G2401" 
022 for model G240 3/16" 

50 for model X25 3/32" 
51 for model X25 5" 
52 for model X25 3/16" 

*42p 
*46p 
"46p 
* 46 
46p 

*46p 
046p 
*46p 
*46p 
046p 
*46p 
*46p 

ELEMENTS 
Model ECN 240 
Model EG 240 
Model ECCN 240 
Model EX25 

*L1.25 
*El 60 
'LI .60 
*E1 .40 

SOLDERING IRON STAND 
ST3 Suitable for all models 04125 
Antex heat shunt *12p 

PLUGS & SOCKETS 
PLUGS Price 
PSI D.I.N. 2 Pin (Speaker) 0.10 
P52 D.I.N. 3 Pin 0.10 
P53 D.I.N. 4 Pin - 0.14 
PS4 D.I.N. 5 Pin 180° 0.15 

D.I.N. 5 Pin 240° 0.15 
D.LN. 6 Pin 016 
D.I.N. 7 Pin 0.17 
Jack 2.5mm Screened 0.17 
Jack 3 -5mm Plastic 0.11 
Jack 3.5mm Screened ' 0.17 
jack f" Plastic 0.14 
Jack f" Screened 0-20 
Jack Stereo Screened 0.33 
Phono 0.09 
Car Aerial 0.14 
Co -Axial 0.14 

PS5 
P56 
PS7 
P58 
PS9 
P510 
PSI 
PSI2 
PSI3 
PSI4 
P515 
P516 

INLINE SOCKETS 
P521 D.I.N. 2 Pin (Speaker) 
PS22 
PS23 
PS24 
P525 
PS26 
PS27 
PS28 
PS29 
PS30 
PS31 
PS32 
P533 

D.I.N. 5 Pin 180° 
D.I.N. 5 Pin 240° 
Jack 2.5mm Plastic 
Jack 3 .5mm Plastic 
Jack k" Plastic 
Jack }" Screened 
Jack Stereo Plastic 
lack Stereo Screened 
Phono Screened 
Car Aerial 
Co -Axial 

0.13 
0.19 
0.14 
0.19 
0.15 
0.15 
0.28 
0.32 
0.28 
0.35 
0.17 
0.20 
0.20 

SOCKETS 
PS35 D.I.N. 2 Pin (Speaker) 
P536 D.I.N. 3 Pin 
PS37 D,I.N. 5 Pin 180° 
PS38 D.1.N. 5 Pin 240° 
P539 lack 2.5mm Switched 
P540 Jack 3 -5mm Switched 

41 ack 
PS42 Jack Stereo cSwitched 
PS43 Phono Single 
PS44 Phono Double 
PS46 Co -Axial Surface 
PS47 Co -Axial Flush 

0.07 
0.09 
0.09 
0.10 
0.11 0II 
0.19 
0.28 
0.07 
0.09 
0.09 
0.19 

INSTRUMENT CASES 
In 2 sections, Vinyl covered top in 
Black or Blue, sides and bezel 
No. Length Width Height Price 
BVI 8" x 51" x 2" *61.25 
BV2 I1" x 6" x 3" *E4-62 
BV3 6" x 45" x I}" 0-92 
BV4 9" x 5}" x 2 #" LI .39 
20p P & P Per Box. Please state 
colour. 

RECORD CASES 
7 in. E.P. 185" x 7" x 8" 

(50 records) *42.48 
12 in. L.P. 135" x 7f" x 121" 

(50 records) *43.30 

CASSETTE CASES 
Holds 15. 10" x 3 1" x 5 ". Lock and 

handle *LI.50 
8 -Track CARTRIDGE CASES 
Holds 14. 13" x 5" x 6 ". Lock and 

handle 62.20 
Holds 24. 121" x 8" x 55 ". Lock and 

handle *63.20e 
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One flew over the 
Citizen's band 

THERE is a decidedly bad odour in the air. It is 
interpreted by some semi -knowing nostrils as 
"Citizen's Band" (CB) and it is growing markedly 

stronger in the UK. However, a little thought reveals 
that this evil aroma emanates not from the idea of a 
Citizen's Band, but from the approach being made 
in implementing it. 

Let us be realistic; there will be a Citizen's Band in 
the UK. The problems include when, where and how? 
Which frequencies are to be involved, what power 
allowed, the cost, types of emission, what equipment? 
Interference considerations also give cause for 
concern. This has reached very serious proportions 
in both Germany and the USA. 

What about overcrowding? If one takes a crude 
rule of thumb by comparing the USA with the UK, 
somewhat alarming figures result. In America there 
are approximately 10,000,000 (ten million) CB users 
and some 250,000 to 270,000 fully licensed Amateurs 
or Hams. Thus the ratio of CB users to Amateurs 
is 40:1. If that same ratio were projected for the UK, 
it would mean 800,000 CB users all packed into a 
0.25MHz bandwidth. The situation would become a 
radio frequency madhouse -unless we act and plan 
now. 

Other problems are even more serious and could 
affect British workers, people not even interested 
in CB. 

Think; when a CB opens in the UK there will be a 
huge demand for low- priced walkie talkie type 
equipment. Imagine the sheer volume of sets 
required. Now think of all the individual components 
needed to manufacture those sets. Good, this means 
more work for Britain in producing the goods, more 
work more jobs, right? 

Wrong! The Japanese for one have already proved 
themselves masters in the areas of marketing this 
type of equipment and the design and manufacture 
of it in large volume. Thus a CB in the UK could offer . 

big business to overseas manufacturers, no increase 
in employment for Britain, but a big increase in our 
import bills. 

Before you say it couldn't happen, consider the 
colour television tube dumping allegations made 
against the Japanese. If these do not convince you, 
go talk to the ex- workers who used to work in the 
Thorn factory which used to produce colour TV 
tubes, or people who used to work at the Pilkington 
factory which used to produce colour TV tubes. 

Citizen's Band will come. Will we learn from the 
mistakes of other countries or will we, through lack 
of sensible preparation, blunder in and make exactly 
the same mistakes all over again? 

The Government has lent weight to compulsory 
membership of a Trades Union so a principle has 
been established -we have a precedent as the legal 
profession would say. Why not compulsory 
membership of the Radio Society of Great Britain 
(RSGB).before any kind of licence is issued? 

Why the RSGB? Because here, Government 
would have a fully organised, fully qualified, tailor 
made watch -dog and one which genuinely has the 
interests of both ether and Amateur at heart. It is the 
only organisation which is so admirably equipped to 
handle the situation. 

Making would -be CB operators become members 
would at least ensure that they were under the 
guidance and influence of a responsible and 
experienced organisation. The Society could steer 
these operatives along the lines of sensible band 
useage and behaviour, perhaps through its literature, 
and by encouraging them to attend meetings of 
their local Amateur radio clubs where expert advice 
on virtually any radio /electrical /electronic subject or 
topic can invariably be found. 

Let a proper committee be set up now which 
includes the RSGB. Priorities should be (a) the 
frequencies involved and (b) the minimal speci- 
fications for equipment. 

There should also be very stiff penalties for pirate 
stations but, more importantly, there should be even 
stiffer penalties for any person or shop which sells 
CB transmission equipment to another party which 
does not produce a valid licence at the time of 
purchase (try getting a road fund disc without the 
necessary documentation). 

Further, all equipment should, by law, have a unique 
letter /number combination so that it, like a car 
registration number and log book, can enable the 
owner /vendor to be found. 

This leader article is not aimed at popularising the 
RSGB nor at "knocking" Government departments. 
It is aimed at putting a critical spotlight on a situation 
which could fester into bedlam, and it has made 
positive suggestions. Bureaucracy has no excuse, 
it is now well aware of the dangers. 

Citizen's Band is coming. Let us make sound 
preparations now and let the Government of the day 
and its relative departments recognise that they have 
a clear duty to plan the event properly. Isn't that why 
we voted these people into Parliament -or have I 

got democracy all wrong? 

LIONEL E. HOWES- Editor 
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Bi -Pak Competition 

MR. M. S. BLUNT, 3 Wood- 
bury Street, Tooting Lon- 
don SW17 9RP, accepts 

the 1st prize of a 22in colour tele- 
vision from Mr. Roger Powell of 
Bi -Pak Semiconductors. 

Other winners in the competi- 
tion held in Bi -Pak's adverts 
were: 2nd Prize (Legionaire 
Stereo Amplifier, Deck and 
E.M.I. Speakers) : Mr. William 
J. B. Atrill, 97 Sandringham Road, 
Barking, Essex, IGl l 9AF. 3rd 
Prize (Black and White Portable 
TV) : Mr. I. A. Barton, 31 Linton 
Road, Loose, Maidstone, Kent, 
ME15 OAG. 4th Prize (Electronic 
Calculator) : Mr. R. Attwood, 
Dept. Electrical Engineering, Im- 
perial College, London, S.W.7. 

Forty -nine consolation prizes of 
Electronic Slide Rules have also 
been sent and Bi -Pak Semiconduc- 
tors wish to thank all participants. 
If you were unlucky this time, 
perhaps it will be your turn next 
year! Watch for the date. 

A full list of winners is avail- 
able on request from : Bi -Pak 
Semiconductors, P.O. Box 6, Ware. 

Eciton lightin' 
CHROMASONJC ELEC- 

TRONICS have signed their 
first franchise agreement 

for the supply of Xciton Opto- 
Electronic products. In addition 
to the items already stocked 
Chromasonic can now supply 
Xciton 0.3 in. and 0.6 in. High 
Brightness LED displays in red, 
green and yellow. Chromasonic 
Electronics, 56 Fortis Road, Lon- 
don, N10 3NH. 
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Official recommenda- 
tion for DECS 

THE DEC solderless bread- 
boards and Super Solder 
Boards have now been offi- 

cially recommended for teach- 
ing electronics in Britain's 5,000 
schools. 

Designed and manufactured 
by P.B. Electronics (Scotland) 
Limited, the system facilitates 
the easy design, testing and pro- 
duction of prototype and custom 
PCBs without the use of chemi- 
cals. 

Response to the official recom- 
mendation has been almost imme- 
diate. P.B. Electronics is currently 
marketing a complete CSE elec- 
tronics educational system com- 
prising all five text books, six 
S -DECs, six Super Solder Boards 
plus discrete components for only 
£25. 

Peter Brownlie, managing direc- 
tor of P.B. Electronics said, "With 
5,000 schools in the UK as poten- 
tial buyers the growth for DECs 
and SSBs in this area is obvious 
but it doesn't stop there. We are 
currently discussing similar accep- 

tance and recommendation in 
other countries. The ultimate 
growth for these products in the 
education markets alone is enor- 
mous." 

Officially recommended for the 
CSE electronics course by the 
National Centre for Schools Tech- 
nology, it is virtually certain that 
DEC /SSB approval will include 
it in the GCE electronics course 
slated for next year. Further in- 
formation on DECs, etc., can be 
obtained from P.B. Electronics 
(Scotland) Limited, (Dept. P.W.), 
57 High Street, Saffron Walden, 
Essex (s.a.e. appreciated). 

Barclay Electronics 
DUE to an error in the 

Barclay Electronics advert 
on page 255 of this issue, 

calculator prices were quoted 
wrongly. The Casio FX20 should 
be priced at £15.65 and the 
Rockwell 63R should be priced 
at £25.60. Further information 
may be obtained from Barclay 
Electronics (Dept. PW) 1115 
Finchley Road, Temple Fortune, 
London, N.W.1. 

Goldring move 
GOLDRING announce the 

move of their Sales and 
Technical Service Depart- 

ment to new premises at: Anglian 
Lane, Bury St. Edmunds, Suffolk, 
1P32 6SS. Tel. (0284) 64011 (8 
lines). Ttix. 817110. 

All correspondence concerning 
Sales and Service of Goldring/ 
Lenco Record Playing Equipment 
must now be made to the above 
address. 

BBC Radio Bristol 
SINCE Friday, 19 March, Radio 

Bristol's mf service on 
1546kHz (194 metres) has 

been transmitted from a new 
site at Mangotsfield and the old 
transmitter at Clevedon has 
closed down. 

The vhf service is not affected 
by this change. 

Welsh Convention 
THE 1976 Welsh Amateur 

Radio Convention will be 
held on Sunday, 26th Sep- 

tember, 1976, at its usual venue, 
Oakdale Community College, 
BIackwood in Gwent, South Wales. 

Last year's attendance clearly 
established the Convention as the 
major amateur radio event in 
Wales. This year's programme 
will enable visitors to attend both 
the technical lectures and film/ 
slide shows. Further gen from : 
R. B. Davies, GW3KYA, 16 Van- 
couver Drive, Penmain, Black- 
wood, Gwent, NP2 OUQ. 
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VERTICAL AERIALS 

FOR 144MHz 
F. CJUDD G26CX 

M OBILE and repeater station operation on the 
2 metre (144-146MHz) and 70 centimetre 
(430L440MHz) bands has brought about 

increasing use of vertically polarised transmitting 
aerials with omnidirectional radiation at low angles. 
Such aerials range from simple quarter -wavelength 
pull -out rods used on hand -held portable trans- 
ceivers to multiple half -wave element colinear sys- 
tems which provide a worthwhile gain over a single 
half -wave dipole. Probably the most popular aerial 
in use is the so- called "5/8 wavelength" vertical and 
for fixed station operation this usually consists of 
the aerial mounted above a system of metal radials 
which form an "artificial earth" or "ground plane ". 
This aerial is also used extensively for mobile opera- 
tion in which case it is mounted on the roof, or some 
part of the car body, which acts as the ground plane. 

90° 80° 70° 60° 50° 40° 

30° 

20° 

10° 

I W2011 

Fig. f : Theoretical radiation pattern in the vertical plane for a quarter - 
wave vertical aerial near to earth. 

The quarter -wave vertical 
A vertical aerial, a quarter -wavelength long, has 

a relatively low impedance feed point at the end 
nearest earth. Such an aerial radiates equally well 
in all horizontal directions and, assuming a perfectly 
conducting earth, the vertical radiation angle is 
quite low, as in Fig. 1. However, at VHF such an 
aerial would be at a considerable disadvantage 
because at ground level and even with perfectly 
conducting earth beneath it, the radiated signal . 

would be quickly absorbed by surrounding structures, 
buildings and walls, etc. In any case real earth is 
far from being a perfect conductor so a considerable 
loss in radiated power would also occur. The only 
answer is is provide an artificial earth of high con- 
ductivity material beneath the aerial, to reduce . 

otherwise high ground losses. This still permits the 
aerial to radiate at a low vertical angle when the 
whole system can be elevated. Attenuation by sur- 
rounding structures is largely overcome and the 
horizon raised and the useful working distance 
increased. 
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Much the same reasoning applies to the. 12A aerial. 
It has a relatively low impedance feed point at its 
centre and when operated vertically at ground level, 
the radiation is also at a low angle, assuming per- 
fectly conducting earth. The problem of high attenua- 
tion of the radiated signal, due to surrounding struc- 
tures and ground losses, still remains. However, if 
this aerial is elevated to several wavelengths above 
ground it behaves as a "free space" aerial. Ground 
losses are eliminated, attenuation due to nearby 
buildings, etc., is reduced and, again, the higher the 
aerial the, greater the working range. 

These two useful basic aerials are capable of 
providing the all -important low -angle radiation 
equally in all directions. The simple quarter -wave 
ground plane can, however, be modified to provide 
increased radiation whilst the effectively "free space" 
dipole can be used in a configuration popularly 
known as a " colinear" aerial to provide a worthwhile 
degree of gain over a single element. 

Vmax 

Loading 
coil 

Imax 

Approx.1270m (50m) 
at 145MHz 

Im 

Coax 
feed 

50f1 

Radials each 
about ?/4 

1W2021 

Fig. 2: Basic configuration of a vertical aerial five- eighths of wave- 
length long. 
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The "ix" ground plane 
Called a "58 wavelength" aerial because this is 

approximately its physical length, electrically it is 
34ì but as the current and voltage distribution along 
the aerial shows, Fig. 2, the first section is electrically 
a 14X because of the loading coil. The aerial requires 
a ground plane for efficient operation and the feed 
point impedance is about 50Sí. Construction is not 
difficult and both the aerial and its radial section 
can be made from thin copper or aluminium tubing, 
or stiff wire such as welding rod, or even from wire 
coathangers straightened out. The rib frame of an 
old umbrella also makes a very efficient folding 
ground plane as will be shown later! The loading 
coil consists of 4 turns of 16 SWG wire 19mm 
(0.75ín) diameter on a paxolin or PTFE former. The 
top portion of the aerial is made adjustable to 
achieve resonance. An outline of the construction 
is given in Fig. 3. 

(x) 
Sliding section 
to provide -e 
± 75mm (3in.) 
on 1.270m 
(50in.) 

Coil see 
fig.4 

1.270m(50in.) 

(x) 

(50 
axial 
lé 

1 
To Tx 

2 

i M ast 
l_J 

Metal plate about 
150mm (6in.) dia. 
(or square) 
(copper brass or 
heavy tinplate) 

I W2031 

Fig. 3: A practical method of constructing the aerial of Fig. 2. 

There should be absolutely no need to trim the 
50f2 feed line, however long this might be as with 
the radiator properly . adjusted for resonance the 
standing wave ratio' (SWR) should be not more than 
r to 1.1 or 1.2. With 10W going into the aerial 
it should be possible to light fully a 6W fluorescent 
tube (240V) as used for cabinet lights, etc., at the 
voltage points marked "X" in Fig. 3. 

A method of constructing the loading coil is given 
in Fig. 4. The radials should be not less than about 
510mm (20ín) long and whilst four are essential, six 
should be used for preference. The base mounting 
plate may be copper, brass or tinplate, thick enough 
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Aerial rod 
lock screw 

Metal plate 
(see text) 

d 
/Brass 

bush 

Former 19mm 
(0.75ín.) dia. 

Not less 
than 510mm 

Radials 

01111W 
to plate 

# # 
Coil 4 turns 16SWG. 

space turns 5mm 
Base fixing 

screw 

Cable clamp 

Brass bush 

1 W2041 

Fig. 4: Details of the loading coil and radial assembly. 

to support the radials which are bolted or soldered 
to it. Do not bend the radials down to achieve low 
SWR. If this cannot be obtained by adjusting the 
radiator to resonance, as described, there may be 
another reason such as wrong feeder impedance or 
a mismatch at the transmitter end, etc. Adjustment 
for resonance can be carried out with the aerial 
at a low height but clear of other conductors. If it is 
to be used outdoors make sure that water cannot 
enter the open end of the coaxial feeder where it 
joins the coil and where the screening braid ends. 
Seal with Sealastic or similar non -conducting sealer. 
The coil can be covered with PVC tape and the 
whole aerial, including the taped coil, may be given 
a coat of polyurethane varnish for protection against 
the weather. 

This aerial is also suitable for mobile operation 
using the car body as the ground plane. Centre roof- 
top mounting is best and the loading coil is insulated 
from the car metal work as with the ground plane 
version. The coaxial feed is the same except that the 
screening braid is connected to the car metalwork as 
close to the loading coil as possible. 

Colinear aerial 
This aerial is also omnidirectional, can be made 

to provide a useful degree of gain over a dipole 
and is not too difficult to construct. There is now 
a number of commercially made colinears available 
for 2 metre operation but the claims made for gain 
should be viewed with some suspicion. Specifications 
often quote "10db gain" which is meaningless unless 
a reference level is given but which may be related, 
as are other seemingly high gain figures, to that 
obtained from a quarter -wave aerial, the efficiency 
of which is much lower than that of a dipole. The 
standard 0dB reference aerial for gain measure- 
ments is the dipole in free space. 

A simple colinear array consists of two (half - 
wave) dipoles made to radiate `in phase' so the 
total radiated power is about 1.5 times that of a 
single dipole, i.e., the power gain is about 2dB, 
Fig. 5. More elements can be used to achieve higher 
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vmax t 

Closed stub 

1W2051 

Fig. 5: above, simple colinear vertical aerial with voltage and current 
distribution shown. Fig. 6: below, is the radiation pattern of the aerial 

in the vertical plane. 

90° 80° 70° 60° 50° 

PT4WWWJ 
-s.t */ 

40° 

30° 

20° 

io° 

Insulating material may be PVC wastepipe which 
is very strong and best for heavy tubular elements. 
Paxolin or PTFE tubing can be used for light- weight 
elements or a "plumbing" job with copper water 
pipe for the elements and stubs using appropriate 
fittings to join them together. The writer has built 
quite a number of colinears using all the materials 
mentioned but successful construction depends 
largely an the ingenious use of readily available 
materials. 

Outer (screens) 
soldered together 

Balun loop 
660mm 

(26 i n.) long 

1W2071 

0° Fig. 7: above, A balun being used to match the unbalanced coaxila 
feeder to the balanced stub on the aerial. 
Fig. 8: below, the colinear may be expanded to three or four half wave 
elements as shown here. 

W206í 

gain and with the conventional close -spaced element 
system this will be about 3.2dB from a three - 
element system and about 4.3dB from a four- element 
system. More than four elements are rarely used 
as the increase in gain is not worthwhile. Gain 
could be increased by spacing the elements wider 
apart. For example, with a spacing of about 0.4i. a 
gain of more than 3dB can be obtained with only 
two elements, but then it becomes very difficult to 
achieye a suitable feed match and phasing with 5052 
or 7552 cable. (Note: gain figures quoted in this 
article are with reference to that of a dipole as OdB.) 
The close spaced element system is better from the 
constructional and feed point of view. 

The vertical angle of radiation from a two element 
colinear is shown in Fig. 6 but like all VHF vertical 
aerials it needs to be high, the higher the better. 

Construction 
The whole aerial must be well insulated from 

the mast or other support, because the ends of the 
elements are at high RF potential which means that 
insulation between elements must also be good. The 
elements and matching stubs can be made from 
large diameter copper wire but this would require 
extra insulating support. Copper, brass or aluminium 
tubing is better and more or less self -supporting. 
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Feeding and matching 
The radiating elements are "in phase ", connected 

by means of quarter -wave stubs and the whole sys- 
tem can be fed at a suitable point on one of the 
stubs. Coaxial cable provides an unbalanced feed 
but by using a balun as shown in Fig. 7 an im- 
pedance step -up of about 4 to 1 can be obtained to 
about 200 ohms, as well as a balanced connection. 
Providing the elements are resonant and the stubs 
properly constructed, good matching and low SWR 
can be obtained by finding the right tapping points 
along the stub for the feeder /balun connection. The 
configurations for two, three and four element co- 
linears are shown in Fig. 8. 

Practical colinears 
One colinear used by the writer is shown in Fig. 9 

and is a "plumbing" job as the elements and stub 
are made from copper water pipe joined with appro- 
priate fittings. Note that a blow -lamp is needed to 
soft- solder the fittings. The aerial is self -supporting 
and can be mounted on the top of a metal mast as 
shown by means of a "T" junction let into the lower 
leg of the stub and coupled to a section of PVC 
waste pipe. Suitable couplers for this can be obtained 
from builders merchants. 

Elbows 

1m 
(39.5in.) 

Elements copper 
water pipe with 
fittings to match 

480mm 
(19in.) 

Approx.150mm (6in.) 

75nim(3in.) 

T' 
junction 

Reducer 
fitting 

Balun loop 
see fig 7 

50 ohm co -axial 

PVC waste pipe 

X feed tapping points 

1W2091 

Fig. 9: Use of copper water pipe and fittings in constructing a colinear 
aerial. 

All dimensions are given in Fig. 9 and details for 
the balun feed will be found in Fig. 7. Adjust the 
tapping points (X) for maximum radiation (field 
strength meter, power meter, neon or fluorescent 
tube at voltage points, etc.) and low SWR which 

i 
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9mm (3 /8in.) --' 
tubing 

2Y4 stubs 
480mm(19in.) 
coiled round 

Each element 
1m(39.5in.) 

16mm (5 /a in.) tubing 

38mm spacing(1.5in.) 

Balun feed (see fig 7) 

25mm (1 in.) tubing 

PVC pipe 

1W2101 

Fig. 10: A four element co mear can be built as shown here, with 
shorted stubs between elements. 

should not be greater than 1 to 1-2. Adjustment can 
also be made on a steady signal by adjusting for 
maximum signal meter reading. 

The colinearr shown in Fig. 10 is a four -element 
version, also in use, made from copper tubing, sec- 
tions of waste pipe and stiff wire for the stubs. The 
feeder line may require some support to prevent 
drag on the stub and the upper and lower stubs 
can be coiled up to about 150mm (bin) diameter to 
reduce windage. All the elements are lm (39.5in) 
long. Again the only adjustment is for maximum 
radiation and low SWR by finding the correct tap- 
ping points (X) for the balun feed. 

The umbrella ground plane 
As mentioned earlier, an old umbrella frame, 

shorn of its cover, makes an excellent 2 metre ground 
plane. The ribs will need to be soldered together 
(old coaxial outer braid), as electrical contact be- 
tween them is rather poor. Using the 5$À radiator 
and loading coil as described in Figs. 3 and 4, the 
umbrella ground plane makes a useful portable 
aerial particularly if the radiator is made detachable 
when the ground plane can be folded up. For port- 
able use, all that is required is a light sectional mast. 
The arrangement used by the writer is shown in 
Fig. 11 and with a 4m (12ft) mast in clear surround - 
ings quite long distances have been covered includ- 
ing continental DX with tropospheric lift. 
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Umbrella 
frame 

Fig. 11: An old umbrella 
frame can be easily adapted 
to form a portable ground 
plane for a vertical aerial. 

1 w211 1 

Conclusion 
The aerials described can be adapted for the 70cm 

band with proportional dimensions but, as with all 
aerials at UHF /VHF, siting is important. They should 
be well clear of other metal structures such as 
water pipes, guttering, metal roofs, etc. and mounted 
as high as possible. When using a new aerial don't 
rely on the report of the first contact made as one 
may get an S9+ or an Si depending upon the path 
over which the signal travels. Make lots of contacts 
and plot the signal reports on a map with distance 
circles from your QTH drawn in. The signal path 
can introduce some peculiar effects on transmission 
and reception and even a small change in operating 
conditions can bring an S9+ signal down to zero, 
or vice versa. 

Please mention 

PRACTICAL WIRELESS 
when replying to 
advertisements 
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TELEUISIOrl 

N THE 
Y ISSUE 

OPTOCOUPLED AUDIO EXTRACTOR 
Taking an audio signal from a mains - powered TV 
set for hi -fi or recording purposes presents safety 
problems due to the Set's live chassis. There is a 
new, simple method: using an optoelectronic 
coupler to provide the required isolation. Full 
constructional details of a simple unit using one 
of these devices will be given. 
THORN 1500 CHASSIS 
Probably more of these sets than any others have 
been produced during the eight year and still 
continuing production run. John Law provides a 
detailed guide to stock faults, 
PATCHING PCBs 
Printed board burn -ups due to component over- 
heating are a common problem. The most reliable 
repair method consists of inserting a new board 
patch. E. Trundle describes how to go about this. 
MORE ABOUT TV ICs 
Since we last surveyed the TV IC scene three 
years ago many new devices have come into use 
and a number of interesting ones using some 
novel techniques are about to appear. So its time 
to review the position again. 
TELEFUNKEN 111 CHASSIS 
The solid -state 110' colour chassis has been 
available in the UK for several years; stock faults 
are now known and standard servicing procedures 
have become established. These will be described 
along with the workings of some of the less usual 
circuits. Part 1 deals with the power supplies. 
SOLID -STATE FIELD OSCILLATORS 
Most solid -state chassis use a silicon controlled 
switch (SCS) or its discrete component counter- 
part the complementary .relaxation oscillator to 
initiate discharge of the field, charging capacitor. 
The operation of these circuits will be thoroughly 
explored. 

PLUS ALL THE REGULAR FEATURES 

T4,:.,.:..:., 
(Name of Newsagent) 

Please reserve /deliver the JULY issue of TELEVISION 
(40p), and continue every month until further notice. 

NAME ... 

ADDRESS 
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Daum 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 

SEMI -CONDUCTOR DEVICES 

RECTIFIERS 

IN 4001 - 5p ea.) 
IN 4002 - 6p ea.) + s 

IN 4003 - 6pea.) 

1.0A bridge (400V) - 

1.6A " (200V) - 

1.6A " (800V) - 

2.0A " (200V) - 

2.0A " (600V) - 

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 

Sim. to nom. charge 
eúusi dry cell capacity cur. (mA) 

HP7 0.5Ah 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 

`INTERNATIONAL 25' 
Build yourself a 
BIG SOUND amp 
ata budget price 4. 

As featured 
in ' ET I' 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 

'SAMOS' CASES 

32p + H 

48p + H 
70p + H 
72p + H 
90p + H 

TRANSISTORS 
BC 107 - 12p s 

BC 108 - 11p s 

BC 109 - 12p s 

BEY 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 
BC 237B 
BC 238C 
BC 239C 
ZTX 107 
ZTX 108 
ZTX 109 
ZTX 300 
ZTX 500 
NUE 340 
TIP 31A 
TIP 32A 
2N 3819 
3N 141 
CS 715 
(Similar to 
2N 3819) 
BF 180 
BRY39 
BOOKS (z) 

61p 
- 11p 
- 10p 
- 12p 
- 10p 

- 9p 
- 12p 
- 13p 
- 14p 

- 62p 
- 36p 
- 40p 
- 32p 
- 65p 
- 18p 

H 
H 

H 

H 

H 

H 
H 

H 

H 
H 

H 
H 

H 

- 40p s 

- 72p s 

MULLARD MODULES 

LP 1173 - 

LP 1184/2 - 

LP 1185 
LP 1186 
LP 1400 

£6.10+ H 
£6.58 + H 

£4.50 + H 

£&32+ H 
£5.15+ H 

I.C: s 

T05 Reg - £1 
MVR 5 -£1.55 

.10 
s 

s 

- £1.55 s MVR 12 
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 

±15VD.I.L. - £2.82 s 

TBA 231 - £1.75 H 
TBA 800 £1.20 H 
TBA 810S - £1.31 H 

'MA 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) - £1.10 H 
HA 1156 - £1.60 H 

(similar to 
MC1310P) 

ORP12 
8A Triac 
ZN 1034E 

- 72p s 

-£1.18 s 

.£4.70 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 50W x 50H x 100D 
S2 100W x 50H x 100D 
S3 150W x 50H x 100D 
S4 50W x 75H x 125D 
S5 100W x 75H x 125D 
S6 150W x 75H x 125D 
S7 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% 

CONDITIONS OF SALE 
Ail prices are ex -VAT 
H affixed with s add a% 
If affixed with H add 72 /a% 
Z.. Zen. rated 
Package e, posting free 

for orders over £3.00 
Overseas orders add 25% 
Cash with order. Cheques /Postal 
Orders to Doram Electronics Limited, 
P.O. Box TM, Leeds, L512 2UF 
Small order handling charge of 40p 
for orders under £3.00 

144 MHz Converters 

N.0, C: 24MHzHz £15.25 +H 
R Z *111 70cm - 432 MHz Converters 

Jer 144 -146 MHz £18 -25+ H 
28 -30 MHz £18-25 + H 

144 MHz Dual Output Pre -Amp 
£9.25 + H 
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ALL 
AVAILABLE 
EX -STOCK 

432 MHz Varactor Tripler 
£17.65 + H 

M252AA Rhythm Generator 
£7.99 + H 
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© n E Q u ri O © Q 
DIGITAL : CLOCKS : KITS : CALCULATORS .-l. - 11111111111111. - - 

"ALPHA ": 4 GREEN 5" HIGH DIGITS 
Alarm 

Alpha Module (excl. case) Kit 13.00 
Alpha Module (excl. case) Built 14.00 
Alpha complete: Perspex Case Kit 15 50 
Alpha Clock: Perspex Case Built 21.50 -M 

Std. 
10.00 
1100 
12.50 
17.50 - - - 

ALARM 
Tilt Snooze AM /PM Mains failure ind. 
Auto -Control Brightness by Photocell 

"DELTA ": 4 RED 5" HIGH LEDs 

Delta Module (excl. case) Kit 
Delta Module (excl. case) Built 
Delta complete: Perspex Case Kit 
Delta Clock: Perspex Case Built 
Delta complete: Teak Case Kit 
Delta Clock: Teak Case Built 

Alarm Std. 
11.50 9.00 
12.00 9.50 
15.00 12.00 
21.00 17.00 
15.70 12.70 
21-70 11-70 - - - ,99i9.. - 

Perspex Case Colours: Black, White, Red, Green, Blue, Orange 
Built Modules and Clocks: state 12 or 24 hour (Delta 12hr only). 
Complete Clocks: 2 Year Guarantee . 1.. I- - - 
"NOVUS" CALCULATORS 

650 Mathbox ....£5.40 850 Mathbox £6.75 
4510 Mathematician .. £16.20 6020 Statistician £21.60 

Module e 

£9.00 
INCLUDING VAT, P. AND P. 

SATISFACTION GUARANTEED 

Modern 2 Part Case 
Drilled P.C.B. 
4 Digit Display 0-5 inch high 
All components included 
Even Mains lead included 
Full instructions 
Assembly Drawing 
Circuit Diagram 

You supply only mains plug 
and standard tools - Easy! 

C.W.O. PULSE ELECTRONICS (PW13), 202 Shefford Road, Clifton, Shefford, Beds. SAE complete range 
TELEPHONE: HETCHIN (0482) 914477 

®_ Q13 13® tI ID Q Q© 

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 and 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" 4lbs Caps /Resistors /Transistors /Diodes 

ALL ABOVE ITEMS PLUS 12g% VAT - 

£3700 

£12-go 
£2-75 
£440 
£150 
£050 
£035 
£2.50 
£0.00 
£090 
£020 
£035 
£4.00 

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 -voll 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- 150kohm 
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 ua. 4k" x 3r. 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 for same 
Ferric Chloride for etching 

ALL ABOVE ITEMS PLUS 8% VAT - 

£4.90 
£390 

£17.50 
£3.90 

£1450 
£350 
£1r40 
£0.50 
£100 
£125 
£130 
£0.30 
£040 

G. F. MILWARD, 369 Alum Rock Road, 
Tel. 021 -327 2339 Birmingham as 3DR. 

POSTAbát 9etow £10 50p 
(Woe £10 Fetes 
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New Release ! 
PLAIN P.A.K. STRIP 

(Patents applied for) 

Make your own p/c boards 
without etching 

6" x 4" sheet 
39p incl. 

VAT and 
postage 

Use with 
types A and B 
as previously 
advertised 

PLAIN P.A.K. STRIP is a very thin copper- coated P/C 
board with a self- adhesive backing. Cut any shape you want 
with scissors and just stick down. Butt solders perfectly. 
Use on plain drilled matrix board and you can prick holes in 
it with a pin. 

TIP OF THE MONTH. How to turn a plastic box into 
a screened box -line it with PLAIN P.A.K. STRIP. 

PRINT -A -KIT ELECTRONIC SUPPLIES 
408 SHARROW VALE ROAD, SHEFFIELD Sil 82P 
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SOLAR CELL COSTS 
Japanese interest and capability 

in electronics is now well known. 
A quick look at what these Easterners 
are up to proves very interesting. 
Toshiba, for example, has issued a 
statement which is truly staggering; 
they intend to cut the cost of solar 
cells by 99 (ninety nine) per cent! The 
company has discovered a new 
method of producing the silicon 
cells. Instead of making each one 
separately, the silicon material is 
pulled in a long strip from a melt. 
Aptly described as the Sunshine 
Project it appears to be showing 
great promise as a method of fabrica- 
tion. To date, ribbons of solar cell 
have been pulled which are about 
300 ,um thick and some 30mm wide. 
The longest "pull" so far is 800mm. 

ELECTRONIC 
ENGRAVING 

Elsewhere in Japan the mighty 
Matsushita has been concentrating 
its efforts in another direction; 
electronic engraving. One application 
is in identity cards or credit cards, 
etc. The image is picked up by a 
vidicon camera and then fed into a 
memory. This can then be held 
and /or fed to an engraving head. 
This takes the form of a stylus which 
cuts into the "card ". The latter is a 
black (or dark) surfaced plastic which 
has a lighter colour immediately 
beneath it. The stylus pricks into 
the surface of the card exposing the 
lighter areas. The greater the signal 
from the memory the further the stylus 
bites irtto the plastic and so the 
whiter that part of the ,image 
becomes. Some 32 degrees of tone 
are possible and the engraver 
operates at a resolution of 5 lines/ 
millimetres. 

Securitywise it appears very useful 
since the photograph cannot be 
removed nor another inserted in its 
place. Also, since the plastic isn't 
laminated, it isn't possible for would - 
be baddies to erase magnetic stripes 
by heating the cards until the 
temperature is above the curie point 
of the material. Already two chains 
of petrol stations are using the 
system. 

ON RECENT DEVELOPMENTS 

32" COLOUR TELLY 
Our last port of call in Japan is 

the Sony Corporation which just 
launched a 32in. colour television 
set. Neck of the tube is 36.5mm in 
diameter and it has a deflection 
angle of 114 °. Perhaps big is 
beautiful? 

SPECIAL TUBE 
Speaking of displays reminds me 

of the new high -resolution crt unit 
which has a spot diameter of one 
fifth of a millimetre. Resolution is 
193,354 separate picture elements 
on its 8 x 10cm screen face and it is 
aimed at rather specialised markets 
such as nuclear and X -ray scanning, 
etc. 

SUN POWER 
Earlier I talked about Toshiba 

making solar cells in ribbon form. 
In the United States an American 
company has opted for a different 
idea. It intends to market a hand- 
held unit which will collect and 
convert solar energy. One market 
option is to use the units to power 
calculators and portable radio 
receivers. A special technique is 
employed which enables the company 
to claim that it's units only need 30% 
the number of silicon cells required 
by more conventional approaches. 
Not available here and no further 
information as yet, but it looks 
promising. 

GOT IT TAPED! 
Know what happens when you 

speed up a tape recorder? The voice 
goes higher and higher as the speed 
increases and, of course, more 
words per minute are transmitted. 
One enterprising company has 
launched what it calls a "Pitch 
Control microcomputer ". Using this 
device enables the speed of speech 
to be altered without altering it's 
pitch. Using a digital technique it 
samples the speech from a tape 
running at normal speed but it does 
this sampling at a rate of 16kHz. The 

tape speed is controlled by the user 
who can slow it down or speed it up. 
But as it slows (or speeds up) so 
the sampling rate slows or increases 
accordingly in step with the tape. 

In many analog methods of 
attempting to do this a problem is 
encountered; the splice noises and 
other pops are noticeable. In this 
digital approach a special intelligent 
splicing algorithm is employed. The 
voice input is sampled and digitized, 
and this data is then stored in a RAM 
(random access memory). The data 
entering the memory is, of course, 
always a function of the tape speed 
but when it comes out of the RAM 
it always does so at the basic centre 
frequency of 16kHz which thus 
ensures that the pitch remains 
unchanged. 

C.B. FOR U.K.? 
Shortwave listeners and others 

who have tuned into the American 
27MHz Citizens Band will know that 
it makes for hours of fascinating 
listening although sometimes it can 
be baffling. A storm is brewing in 
the US over this band and it will be 
interesting to see just how it is all 
resolved. To operate on the Citizens 
Band in the US is comparatively 
simple and it has an avid collection 
of users. It has been estimated that 
in the US alone there are some 
10 million Citizen Band enthusiasts - 
all transmitting at one time or another. 
Now this does tend to make the band 
just a tiny bit crowded and, as some 
tyros point out, ten million Citizen 
Band users are packed into 250kHz 
while only 250,000 Hams are allowed 
to use some 42MHz of r.f. space all 
the way up to 450MHz. The problem 
is compounded because many feel 
that expansion around 27MHz is not 
the answer and are eagerly looking 
to other frequencies. Trouble is that 
there just isn't any area in the r.f. 

CONTINUED ON NEXT PAGE 
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MORE 

Z 
spectrum from 27MHz right up to 
1GHz that is free and the only way a 
slice would be available would be by 
taking it away from other users. 
Would it be too dramatic a thing to 
suggest that Hams should be very 
vigilant indeed -it could be their 
pieces of the ether which are taken 
or even worse, shared with 10 
million CB users -and that's only in 
the US! 

A 'HOLY' BUSINESS 
Just to keep a sense of proportion 

when you think of small things, how 
about an American company which 
"drills" a 0.001in. hole in a metal cap. 
The hole is then electro- polished to 
smooth out irregularities around it's 
diameter. Then, it is electroplated 
with gold to prevent corrosion 
closing it up. The plating reduces 

ON RECENT DEVELOPMENTS 

the size of the hole to something 
like 0.00001 in. in diameter. The 
object of the exercise is to test 
hermetically sealed packages for 
leakage and with the hole and press- 
ures involved, the leakage rate is 
something of the order of 10-8 atmo- 
sphere cubic centimeters /second. I 

understand that the method works 
very well on the whole. 

MINI RELAY 
For the builder of miniature things, 

a tiny relay from the US will doubtless 
be of interest. Measuring only 
0.64in2 by 0.4in deep, its contacts 
are capable of switching 2A at 28V 
d.c. Contact resistance is given as 
less than 50 milliohms and the 2 pole 
double throw unit I saw was rated to 
keep going for over 100,000 opera- 
tions. 

CHIP 'C's' 
The last item is really a kind of 

rehash. Chip capacitors called Vee 
Cals were launched and were novel 
in that along their sides they had a 
series of adjustment points. By 
rubbing a pencil and forming a 
conducting bridge between two of 
these points, the capacitance of the 
otherwise "fixed" capacitor could be 
altered. The company has now 
altered the range of values and also 
brought out the adjustment points 
so that they lie on the top face of 
the chip thus permitting easier 
adjustment. Nominal capacitance 
values range from 1 to 55pF and the 
capacitors measure only 0.12 x 
0.1 x 0.03in. 

LAST MONTH 
In the item 1k CQ's the final para- 

graph should have been included 
under "Creditable ". 

RSGB 
RADIO COMMUNICATION EXHIBITION 

Alexandra Palace July 30/31st 
and August 1st 1976 

Alexandra Palace is situated in the Muswel l Hill area of North London -easily reached along the North Circular road (A) and easily 
accessible from Al, A10, All, A41, Ml, M3, M4 etc. London 
transport bus services 29, 41, 102, 123, 134, 212, 221 and 244 are within easy walking distance and bus No. W3 connects with the London Underground service at Wood Green on the Piccadilly line and Finsbury Park; served by both Piccadilly 
and Victoria lines. The buildings and mast are easily seen from the east and south of London and form a visible landmark. 

Talk -in Talk -in facilities will be provided on 2 -80 -160 metres. 
Family interest There are many facilities provided free which members 

of the family not interested in the exhibition may use: - 
18 -hole pitch and putt golf course, boating lake, park trail, 
ski slope, children's playground, open -air roller skating rink (bring your own skates), rose garden (open through exhibition). 

Catering Buffets and bars provided -open all exhibition hours. 
Open Friday 1000 hours to 2000 hours -official opening 1200 

Saturday 1000 hours to 2000 hours 
Sunday 1000 hours to 1600 hours 

Charges Parking free 
Entrance to exhibition: Adults 40p 

Children 20p 

Opening ceremony will be performed by Lord Wallace of Cosiany, 
next years RSGB President, at 1200 hours on Friday 30th July. 

Coaches Adequate free parking. 

BBC Ceefax demonstrations. 

Disabled Facilities exist for wheel chairs. 
Caravans will be permitted on the race -course car park, but are not to 

be used for living in. 

Creche will be provided for children, supervised by full qualified staff. 
Raffle A portable TV to be won every dayt 

Additional attraction It is hoped that a local radio station will be 
broadcasting direct from the exhibition. 

International Night There will be a reception at 6pm on Friday evening 
for our overseas visitors, for which 75p will be charged. 

RADIO SOCIETY OF GREAT BRITAIN 
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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. 

Practical Wireless, July 1976 
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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 
FREE GIFT! 

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 
ELECTRONIC PRACTICE 

Practical Wireless, July 1976 

I 

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. 

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. 

3 
q} Jr : 

-700 -1 

, . =:::: 
,2 3s{ 

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 for agree 
coloUr brochure and full details of enrolment. ------------ ---- --- -- -- -- -- -i Brochure without obligation to: 

BRITISH NATIONAL RADIO 
& ELECTRONICS SCHOOL, Dept WH76 
P.O. Box 156, Jersey, Channel Islands. 

NAMÉ 

ADDRESS 

(Block caps please) I =mum =I NE mensuoloalam ME EN III ammemnravinammioulosill 
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VAT INCLUSIVE PRICES 
Add 20p P & P -No other extras 

TTLs by TEXAS 
7400 13p 7484 
74H00 20p 7485 
7401 15p 7486 
7402 15p 7489 
7403 17p 7490 
7404 17p 7491 
74H04 22p 7492 
7405 17p 7493 
7406 41p 7494 
7407 39p 7495 
7408 17p 7496 
7409 22p 7497 
7410 15p 74100 
74H10 20p 74107 
7411 24p 74118 
7412 25p 74121 
7413 34p 74122 
7414 65p 74123 
7416 32p 74126 
7417 32p 74132 
7420 15p 74136 
7421 43p 74141 
7422 19p 74145 
7423 36p 74148 
7425 33p 74150 
7427 40p 74151 
7428 39p 74153 
7430 15p 74154 
7432 28p 74155 
7437 28p 74156 
7440 15p 74160 
7441 70p 74161 
7442 64p 74162 
7443 116p 74163 
7444 116p 74164 
7445 81p 74166 
7446 75p 74174 
7447 75p 74175 
7448 75p 74176 
7450 16p 74177 
7451 17p 74180 
7453 17p 74181 
7454 18p 74182 
7460 16p 74185 
7470 29p 74190 
7472 27p 74191 
7473 32p 74192 
7474 32p 74193 
7475 40p 74194 
7476 32p 74195 
7480 54p 74196 
7481 103p 74197 
7482 75p 74198 
7483 85p 74199 

103p 
130p 
32p 

2915 
36p 
81p 
489 
43p 
81p 
70p 
845 

291p 
116p 

32p 
90p 
32p 
52p 
73p 
75p 
75p 
81p 
70p 

75p 
173p 
135p 

77p 
92p 

164p 
82p 
82p 

107p 
107p 
107p 
107p 
130p 
136p 
131 p 
92p 

131p 
108p 
108p 
322p 
89p 

146p 
155p 
156p 
130p 
130p 
116p 

83p 
99p 

108p 
214p 
197p 

Fully branded devices from 
RCA, TEXAS, MOTOROLA, 
MULLARD, etc. 

TRAN- BC184 14p BFR39 37p 
SISTORS BC187 32p BFR40 37p 
AC125 18p BC212 14p BFR79 37p 
AC126 13p BC213 12p BFR80 37p 
AC127 - 13p BC214 17p 89088 37p 
AC128 12p 8C337 24p BFX30 32p 
AC176 12p BC478 32p BFX84 28p 
AC187 14p BCY70 20p BFX85 27p 
AC188 14p BCY71 24p BFX86 28p 
AD149 46p BD123 108p BFX87 22p 
AD161 39p BD124 70p BFX88 26p 
AD162 39p BD131 39p BFY50 17p 
AF114 18p 80132 43p BFY51 16p 
AF115 18p BD135 54p BFY52 17p 
AF116 18p BD736 55p BRY39 39p 
AF117 18p BD139 79p BSX19 18p 
AF139 40p BD140 87p BSX20 18p 
AF239 55p BF115 24p 611105 175p 
BC107 10p BF167 25p BU108 3129 
BC108B 10p BF170 25p MJE340 49p 
BC109C 11p BF173 27p MJ2955 95p 
BC147 9p BF177 28p MJE2955107p 
BC148 9p BF178 30p MJE3055 709 
BC149 10p BF179 35p MPSA06 37p 
BC157 11p BF180 35p MPSA12 62p 
BC158 13p BF181 35p MPSUO6 78p 
BC159 13p BF182 35p MPSU56 98p 
BC169C 15p BF184 24p OC28 70p 
BC171 12p BF185 24p 0C35 70p 
BC172 11p BF194 13p 0C41 19p 
BC173 13p BF195 11p 0C42 19p 
BC177 20p BF796 17p 0C45 19p 
BC178 17p BF197 19p 0071 25p 
BC179 20p BF200 40p TIP29A 50p 
BC182 12p BF257 34p TIP29C 62p 
BC183 12p BF258 39p TIP30A 60p 

OP. AMPS 
301 A 
536T 
709 
710 
747 
747 
748 
776 
1458 
3130 
3900 

Ext. Comp. 8 pin OIL 
FET Op. Amp TO 99 
Ext. Comp. 8/14 pin DIL 
Dill. Comp. 14 pin DIL 
Int. Comp. 8/14 pin DIL 
Dual 741 14 pin DIL 
Ext. Comp. 8 pin DIL 
Prog. Op. Amp TO 99 
Dual Op. Amp. 8 pin DIL 
CMOS /Bipolar Mosfet 
Quad. Op. Amp. 14 pin DIL 

40p 
300p 

30p 
45p 
25p 
76p 
40p 

153p 
75p 

108p 
60p 

C -MOS ICs 
4000 18p 
4001 lop 
4002 18p 
4006 104p 
4007 18p 
4009 67p 
4011 18p 
4012 19p 
4013 55p 
4016 54p 
4017 123p 
4018 247p 
4019 50p 
4020 270p 
4022 180p 
4023 19p 
4024 125p 
4025 195 
4026 200p 
4027 81p 
4028 152p 
4029 189p 

4030 59p 
4042 150p 
4043 218p 
4046 150p 
4047 130p 
4049 68p 
4050 50p 
4054 2109 
4055, 210p 
4056 Y45p 
4060 250p 
4069 40p 
4071 29p 
4072 29p 
4081 19p 
4082 29p 
4510 142p 
4511 200p 
4516 140p 
4518 108p 
4528 130p 

LOW PROFILE OIL 
SOCKETS BY TEXAS 
8 pin 13p, 14 pin 14p, 
16 pin 15p, 24 pin 50p 
INSULATORS: Mica + 2 
Bushes for TO3 or TO66 5p 
VOLTAGE 
REGULATORS 
FIXED- Plastic 3 Terminals 

1 Amp Positive 
5V 7805 150p 

12V 7812 150p 
15V 7815 150p 
18V ' 7818 150p 
24V 7824 150p 
1 Amp Negative 

5V 7905 215p 
12V 7912 215p 
15V 7915 2155 
18V 7918 215p 
24V 7924 215p 
LM309K (T03) 5V 1 amp 150p 
TBA625B (T05) 99p 
DUAL VOLTAGE 
REGULATOR 
1468 ± 15V 100 mA 

14 pin DIL 324p 
Adjustable by resistors 
from ± 8V min to ± 20V max 
VARIABLE VOLTAGE 
REGULATOR 
723 2V to 37V 150 mA 

14 Pin DIL 45p 

MAIL ORDER 
ONLY - PROMPT . 

DESPATCH 
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LINEAR I.Cs. 
CA 3028A Diff. Cascade Amp. To 99 112p 
CA 3046 5 Transistor Array 14 pin DIL 55p 
CA 3048 Quad. Low Noise Amp. 

16 pin DIL 250p 
CA 3053 DiO.-Cascade Amp. TO5 /DIL 60p 
CA 3089E FM IF System 16 pin DIL 250p 
CA 3090AQ FM Stereo Decoder QIL 500p 
ICL8038BC VCO Fun.ken 14 pin DIL 600p 
ICL8038CC VCO Fun.ken 14 pin DIL 340p 
LM380N 2W Audio Amp 14 pin DIL 115p 
LM381N Stereo Pre Amp 14 pin DIL 200p 
M252 Rhythm Ken 16 pin DIL 850n 
MC1310 FM Stereo Decoder 14 pin DIL 220p 
MC1495 Multipher 14 pin DIL 3700 
MC1496 Bal. Mod /Demod 14 DIL 108p 
MFC40008 ' -W Audio Amplifier PCB 75p 
MFC6040 Electronic Attenuator PCB 130p 
NE555V Timer 8 pin DIL 40p 

Dual 55514 pin DIL 108p 
NE561B PLL with AM Demod 

16 n 
NE562B PLL with DVCO 16 pin DIL 3509 
NE565 PLL 14 pin OIL 200p 
NE566V PLL Function Gen 8 pin OIL 165p 
NE567V PLL Tone Decoder 8 pin DIL 200p 
2567 Dual 567 16 pin DIL 400p 
SN72733 Video Amplifier 14 pin DIL 150p 
SN76013N Audio Pwr Amp with int HS 175p 
SN76023N Audio Pwr Amp with 1st HS 175p 
TAA661B FM IF Amp Lim /Detector GIL 150p 
TBA641B Audio Amp QIL 300p 
TBA800 5W Audio Amp QIL 112p 
TBA810 7W Audio Amp QIL 125p 
TBA820 2W Audio Amp QIL 100p 
TDA2020 20W Audio Amp QIL 405p 
XR2240 Prog Timer /Counterl6 pin DIL 400p 
ZN414 TRF Radio Receiver TO18 140p 
Basic data sheet on above ICs at 10p each+ 

S.A.E. 

TIP30C 72p 
TIP31A 56p 
TIP31C 68p 
TIP32A 63p 
TIP32C 85p 
TIP33A 97p 
TIP33C 120p 
TIP34A 124p 
TIP34C 160p 
TIP35A 243p 
TIP35C 290p 
TIP36A 297p 
TIP36C 360p 
TIP41A 70p 
TIP41C 84p 
TIP42A 76p 
TIP42C 96p 
TIP2955 76p 
ZTX108 11p 
ZTX300 16p 
ZTX500 19p 
ZTX504 60p 
2N697 149 
2N698 32p 
2N706 13p 
2N708 19p 
2N918 43p 
2N930 19p 
2N1131 19p 
2N1132 19p 
2N1304 36p', 
2141305 36p 
2N1306 r 40p 
2N1307 40p 
2N1613 22p 
2N1711 22p 
2N1893 32p 
2N2219 22p 
2N2222 22p 
2N2369 15p 
2N2484 32p 
2N2904 22p 
2N2905 22p 
2N2906 22p 
2N2926RB 9p 
2N29260G 11 p 
2N3053 19p 
2N3054 43p 
2N3055 54p 
2N3439 72p 
2N3442 151p 
2N3702 14p 
2N3703 14p 
2N3704 14p 
2N3705 14p 
2N3706 12p 
2N3708 11p 
2N3709 11p 
2N3707 14p 
2N3773 240p 
2143866 90p 
2N3904 22p 
2N3905 22p 
2N3906 22p 
2N4058 19p 
2N4060 19p 
2N4123 22p 
2N4124 22p 
2N4125 22p 
2N4126 22p 
2N4269 24p 
2N4371 142p 
2N4348 173p 
2N4401 34p 
2N4403 34p 
2N5089 34p 
2N5401 62p 
40360 43p 
40361 41p 
40362 43p 
40410 59p 
40409 59p 
40411 243p 

40594 
40595 
FETs 
BF244 45p 
MPF102 37p 
MPF103 37p 
MPF104 37p 
MPF105 37p 
2N3819 27p 
2N3820 50p 
2N3823 54p 
2N5457 37p 
2N5458 37p 
2N5459 37p 
3N128 81p 
3N140 92p 
3N141 81p 
40603 63p 
40673 54p 
UJTS 
TIS43 34p 
012160 9Sp 
2N2646 38p 
2N4871 37p 
PUJT 
2N6027 60p 
DIODES 
SIGNAL 
OA47 9p 
OA70 10p 
OA81 10p 
OA85 11p 
0A90 7p 
0A91 9p 
OA95 9p 
OA200 8p 
OA202 10p 
1N914 4p 
1N916 11p 
1N4148 4p 
RECTIFIER 
BY100 31p 
BY126 15p 
BY127 15p 
1N4001 6p 
1N4002 6p 
1N4004 7p 
1N4005 7p 
1N4007 8p 
ZENER 
2.7 to 33V 
400mW 11p 

I W 22p 
TUNNEL 
AEY11 75p 
VA RICA P 
BB105 33p 
NOISE 
Z5J 140p 
BRIDGE 
RECTIFIERS 
1A 50V 25p 
1A 100V 27p 
1A400V 28p 
W04 28p 
2A 50V 40p 
2A 100V 48p 
2A 400V 56p. 
4A 100y 75p 
6A 50V 72p 
6A 100V 75p 
TRIACS 
Amp Volts 
3 400 130p 
6 400 162p 
6 500 194p 

10 400 200p 
10 500 270p 
40430 108p 
40669 105p 
DIAC 
BR100 27p 

81p 
925 

OPTO- ELECTRONICS 
PHOTO- LEDs 
TRANSISTORS TIL209 Red 15p 
OCP70 33p TIL211 Green 32p 
OCP71 120p TIL32 Infrared 81p 
2N5777 43p 
LDRs 0.2" 
ORP12 60p Red 17p 
ORP60 75p Green 29p 
ORP61 75p Yellow 32P 
SEVEN SEGMENT DISPLAYS 
3015F Minitron 0.3" 130p 
DL704 Corn. Cathode 0.3" 160p 
OL707 Corn. Anode 0.3" 160p 
DL747 Com. Anode '0.6" 250p OPTO- ISOLATORS 
Phototransistor TIL112 (IL 12) 6 Pin DIL 151p 
Photodarlington ILCA55 6 Pin DIL 270p DRIVERS 
75491 Quad Segment Driver 14 Pin Oil 78p 
75492 Hex Digit Driver 14 Pin OIL 97p 

Govt., Colleges, 
etc. orders 
accepted 

SCR THYRISTORS 
1A 50V TO5 
lA 100V TO5 
lA 400V TO5 
3A 100V STUD 
3A 400V STUD 
7A 400V TO5 + HS 
7A 400V TO5 + HS 
8A 50V Plastic 
12A 400V Plastic 
16A 100V Plastic 
16A 400V Plastic 
16A 600V Plastic 
BT106 150p 2N3525 
C706D 705 2N4444 
MCR101 27p 2N5064 

43p 
45p 
50p 
53p 
81p 
87p 
97p 

142p 
473p 
1739 
195p 
238p 
104p 
200p 
43p 

RHYTHM GENERATOR 
Semiconductor Kit for above 
-" PW Project. Includes all 
I.Cs., Trs., Diodes and DIL 
sockets £1401 inc. VAT and 
P & P. 

TECHNOMATIC LTD. 
54 SANDHURST ROAD, LONDON, NW9 
Tel. 01- 204 -4333 

GIRO NO. 331 7056. Access and 
Barclaycard accepted. 

C.W.O. only.. Terms of business as 
in our Catalogue. 

Export Order enquiries welcome 
(£5 min.) 

Official Orders accepted from Educa- 
tional and Government Departments. 
ALL PRICES include VAT & P & P 

E. á O.E. SHOP HOURS 9- 12.30, 1.30 -5.00 5 days. 
CLOSED WEDNESDAY. 

1976 ISSUE 66 PAGES-3 000 ITEMS 
FULLY ILLUSTRATED 
`205 CREDIT 

VOUCHERS 
ALL NEW STOCK 

`SATISFACTION 
GUARANTEED 

'DISCOUNTS 
NEW PRICE LIST 

For Cat..4a- S.A,E, 
Boxes - Cases - 

Kits PC 
Materials - Tools - 

Resistors - Test 
Meters - Capacitors - 

Hardware Semi- 
conductors - Books - 

Pots - Coils - Audio 
Accessories - Screws - 

Connectors - Audio - 
Modules Veroboard - 

Transformers - Knobs - 
Calculators - Audio Leads - 

Batteries S dec Storage 
Units - Heatslnks, etc., etc. 

SPECIAL CAPACITOR KITS 
C280 Kit -PC Mounting polyester 250V 5 of each 
value: 01)1, 0.022, 0.047, 0.1, 0.22AF, 2 Of 0.47, tuF, £1.998 net 
C296 Kit -Tubular polyester, 400V, 5 of each value 
0.01, 0.022, 0.047, 0.1, 0.22uF, 2 of 0.47AF, £2.67 
net. 

RHYTHM GENERATOR FULL KIT AVAILABLE SAE FOR LIST 

SPECIAL RESISTOR KITS (CARBON FILM 
5 %1 (Prices Include post & packing) 10E12 -W o 
=, W KIT: 10 of each E12 value, 22 ohms-1M, a tots 
of 570 £5.29 net. 25E42 +1A1 or =W KIT: 25 of each 
612 value, 22ohms -IM, a total of 1425£12.64 net 

B. H. COMPONENT FACTORS LTD. 
MULTIMETER U4323 

22 Ranges plus AF/IF Oscillator 20,0000 /Volt. 
Vdc -05 -1000V in 7 ranges 
Vac- 2.5 -1000V in 6 ranges 
Idc- 0.05 -500mA in 5 ranges 
Resistance- 50 -1M0 in 4 
ranges. 
Accuracy -5% of F.S.D. 
OSCILLATOR -1 KHz and 
465KHz (A.M.) at approx. 1 Volt. 
Size -160 x 97 x 40mm. 
Supplied complete with carrying 
case, test leads and battery. 
PRICE £9.95 net P. & P. 75p U4323 

MULTIMETER 04324 
34 Ranges. High sensitivity. 20,0000 /Volt. Vdc- 0'6 -1200V in 9 ranges. 
Vac- 3-900V in 8 ranges. 
Idc- 0'06 -3A in 6 ranges. 
lac-0.3-3A in 5 ranges. 
Resistance- 250 -5MR in 5 ranges. 
Accuracy -dc and R -2=% of F.S.D. 

ac and db -4% of F.S.D. 
Size -167 z 98 z 63mm. 
Supplied complete with storage case, 
test leads, spare diode and battery. 
PRICE £1172 net P. & P. 75p. U4324 

MULTIMETER 04341 
27 Ranges plus Transistor Tester. 16,7000 /Volt. Vdc- 0.3 -900V in 8 ranges. 
Vac- 1.5 -750V in 6 ranges. 
Idc-006 -600mA in 5 ranges. 
tac- 0B-300reA in 4 ranges. 
Resistance- 2K0 -2M0 in 
4 ranges. Accuracy- dc -21% 
ac-4% of F.S.D. 
jfe -10 350 in 2 ranges. 
Size -115 z 215 x 90mm. 
Complete with carrying 
case, test leads, and battery. 
PRICE £12.10 net P. & P. 75p U4341 

MULTIMETER U4313 
33 ranges. Knife edge with mirror scale. 
20,0000 /Volt, High accuracy, mVdc -75mV. Vdc- 1.5 -605V in 9 ranges. 
Vac-1 .5-600V In 9 ranges. 
Idc- 60-120 microamps in 2. 
1dc- 0.6 -1500mA in 6 ranges. 
lac- 0.6- 1500mA in 6 ranges. 
Resistance-1K 0-1M R in 4 ranges. 
db scale -10 to + 12db. 
Accuracy -do -1= %, ac-2¡%. 
Size -115 z 215 x 80mm, 
Complete with carrying case. 
test leads and battery. 
PRICE £16.09 net. P. & P. 75p. U4313 
(P.W.), LEIGHTON ELECTRONICS CENTRE 
59 North Street, Leighton Buzzard, LU7 7EG. 

\`Tel.: Leighton Buzzard 2316 (Std. Code 05253) ' 
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preamplifier 
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OLLOWING the publication of the PW Stereo 
F'1 Disco System in the December 1975 and 

January /February 1976 issues of PW some 
correspondence was received commenting on the 
lack of bass when using some of the recommended 
ceramic pick -up cartridges. It was therefore decided 
to design a simple stereo equalisation preamplifier 
to cater for two turntables. 

Since the amplifier response is linear, within the 
usual audio limits, and most disc recordings follow 
the standard Radio Industries Association of 
America (RIAA) curve, it follows that if a pick -up 
cartridge is used which has an output that is pro- 

Input 

R1-4* 
1M 

R17-20 
15k 

R13-16 
15k 

C5-8 
10uF 

C1-4* 
47pF 

+30V 

C9-12 
10uF 

Output 
C13 -16 

1ouF 

*See table 
R9-12 
68k 

R21-24 

BC184 

O 0 

o 

e 

0V 

I W221 I 

Fig. 1: The circuit of one of the four preamplifiers required for the 
two turntable stereo system. 

portional to the velocity of the recording then the 
result will be attenuated low frequencies and accen- 
tuated high frequencies. 

In the case of magnetic pick -up cartridges the 
RIAA correction is usually incorporated in the pre- 
amplifier circuitry. In the case of the PW Disco 
System any such correction would be most un- 
desirable as it would affect all the mixer inputs. 
The use of a magnetic pick -up cartridge would also 
bring hum problems. 

THE CIRCUIT 
The matching unit comprises four separate pre- 

amplifiers, one of which is shown in Fig. 1, and calls 
for an equalising circuit which has a frequency 
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response that takes into consideration the disc re- 
cording characteristic, the deficiencies of the pick -up 
cartridge used, and the amplifier loading. Resistor 
Rl and capacitor Cl provide correction but since 
the value of these components will vary with the 
make of cartridge a table is given for the more 
popular types of cartridge in use. Where no infor- 
mation is available experiments with values of Rl 
and Cl should provide satisfactory results. 

As well as correcting the loss incurred by the 
matching procedure the preamplifiers will provide 
some extra gain for the low output type of cartridge, 
such as the Sonotone 9TAHC. 

* components list 

Resistors 
R1-4 1 MO* R13-16 75kS2 

R5-8 47701iS2 R17-20 15kS2 

R9-12 68kS2 R21-24 27052 
All 3W 5% carbon fiim * see text and tab 

Capacitors 
C1-4 : 47pF* miniature ceramic (plag 
C5-8 10µF 30V minimum WV 
C9-12 10µF 30V 
C13-16 101.iF 30V 

Miscellaneous 
Tr 1-4, BC184 or similar ow-noise NPN. Printed 
circuit board (Readers PCB Service, see ads). 
Screened connecting wire 

The component list above is for all four preamplifiers. if any other 
form of BC184 is used check leadout connections against those shown. 

CONSTRUCTION 
The printed circuit board is shown full size in 

Fig. 2 together with the layout of the components 
on the board. The prototype board is mounted on 
the rear right of the Disco control panel, next to 
the pick -up inputs. The turntable screened leads 

CARTRIDGE R1-4 C1-4 

Sonotone 9TAHC 
Goidring CS90 
Acos ceramic 
BSR ceramic 

1 Mí2 
100kS2 
680kf2 
1 2m£2 

47pF 
150pF 
100pF 
None 
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C5 
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Fig. 2: The PCB is shown here full size for the four preamplifiers, together with the 
component layout. 

are disconnected from the mixer 
inputs and connected to the cor- 
responding inputs on the match- 
ing unit. The screen of each 
pick -up lead is connected to the 
respective centre pin of each 
input, as indicated on the PCB. 

The output of each pre- 
amplifier is connected to the 
respective mixer input in a 
similar manner, using short 
lengths of screened lead en- 
suring that the screens of these 
are connected to BOTH the 
matching unit and the mixer's 
copper plane. This also provides 
the negative side of the supply 
voltage. The supply for the unit 
is obtained from the 30V posi- 
tive stabilised supply which 
feeds the main preamplifier 
board in the Disco. 

MONO OPERATION 
The matching unit may also be 

used for a mono pick -up but it 
must be appreciated that a 
stereo cartridge connected for 
mono will require slightly dif- 
ferent values for the resistor Rl 
and capacitor Cl, which will 
have to be found by trial and 
error. On mono only two of the 
matching amplifiers need be 
wired up on the printed circuit 
board. 

TECHNICROSS 
No.14 

2 3 4 5 

7 

10 

11 12 13 

14 15 17 18 

19 21 
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ACROSS 
1 Signal success with this cleaner type? (3 -4, "6) 
7 Lace used in 14 Down? (7) 
9 Oscillator badly installed? (3) 

10 Little senior citizen starts O.A. Peru (3) 
11 Onions and rice but no ham in it (7) 
13 Soothe media about one subject (5) 
14 His receiver is in the loft (5) 
16 He arranges aerial exhibitions (7) 
19 Army power unit on 2 Down? (3) 
20 Drop of spirit around tone -nut? (3) 
22 A case of over -charging? (7) 
23 Hear them as substitutes for letters (8, 5) 

DOWN 
1 Undistorted in real modulation? (6) 
2 Radio sisters at the spa? (6) 
3 Power unit with split infusion (4) 
4 There's no interfering with this! (8) 
5 Do tire of adapting such valves . (6) 
6 ... and smoothing over such voltage problems? 

(6) 
8 Thousands of burn -outs! (9) 

12 It's opened up at full power (8) 
14 Addiction to the relay system? (4 -2) 
15 It gets woolly reception from Spain (6) 
17 Linked with the 007 programme? (6) 
18 Fiddlers in the radio business? (6) 
21 C.I.D.'s distortion is a record? (4) 

FOR AMUSEMENT ONLY 
ANSWERS NEXT MONTH 
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a!/ea2`/t, 

Unjust comment? 
I have just bought a Sinclair 

Oxford 300 calculator, and con- 
sider your comments in the 
"Special Product Report" on this 
calculator, completely unjustified. 

First, I would not describe 
the case as "dull" but rather 
plain; it is functional rather than 
"flashy ", and the on /off switch is, 
contrary to your opinion, perfectly 
acceptable. I find it exceptionally 
good for hand -held operation; and 
no worse than most, for desk -top 
use. 

I would therefore like to con- 
gratulate Sinclair for producing 
an extremely able calculator at a 
very modest price, and in my 
opinion stands up very well when 
compared with more expensive 
models.-Sean Kelly (Notting- 
ham) 

Speedy valve 
After fruitless weeks searching 

my local dealers in Eastbourne 
for a 6BR7 valve, and obtaining 
comments like "No sir, never 
heard of that before ", or "you 
won't get one of those these 
days ", I wrote to RST Valve Co. 

I posted the order on the 15th 
March and got my valve on the 
17th March. As you can imagine 
I was amazed at this type of 
service. Thank you RST and PW. 
Brian Ward (Eastbourne) 

Save it! 
When using the PW Tuner Cas- 

sette in a tape machine with a 
remote control facility, it is 
possible to save on batteries by 
simply plugging in the micro- 
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phone and moving the mic. 
switch to OFF. This switch is 
usually wired as a pause control, 
and turns off the power to the 
motor only, leaving the electronics 
supplied with power. This is for 
setting -up " purposes, such as 
obtaining a correct recording 
level, 

An alternative to this, if the 
microphone has no ON /OFF 
switch, or to obviate the need for 
carrying the microphone, is to 
insert a suitably wired spare plug 
in the `remote' or possibly the 
`mic' socket depending upon the 
type of connection used. The 
problem of dents in the pinch 
wheel, is eliminated by a small 
stiff strip in the tuner cassette, 
which occupies the same position 
as the tape would in a normal 
cassette. This prevents the 
capstan coming into contact with 
the wheel whilst not running. - 
Peter Rostgaard (Broxbourn) 

Good work, Robin! 
The Geography teacher at 

Codsall Comprehensive School 
wanted to build the PW Music 
Box electronic organ for his 
children and, knowing my en- 
thusiasm for electronics, asked 
me to help him, although I am 
at another school. We only 
worked for about an hour a week 
but managed to finish it and to 
tune it with the aid of a piano. 
Another teacher, Mr. Simkin has 
a commercial version of the 
organ but prefers ours to his own! 
The Headmaster Mr. Bates, and 
teachers Messrs Price, Mincher 
and Mansell were all impressed 
with a demonstration so all I 
can say is that it is a very good 
design. 

I hope that you can publish 
my letter. -Robin Bayley (Kings- 
wood School, Allrighton, near 
Wolverhampton) 

What? No rumba 
The Rhythm Generator project 

featured in May '76 PW un- 
doubtedly created great interest 
among constructors who are 
musically inclined and tribute 
must be paid to the skill of SGS - 
ATES in designing the M252 de- 
vice which is the basis of the 
project. Musical readers may at 

the same time share my curiosity 
why given a capability of 15 
rhythms, SGS -ATES elected to in- 
clude the rarely used Jazz . Waltz 
and Shuffle at the expense of the 
much more common Rumba. 

This is perhaps even more 
puzzling when one observes that 
the companion device M253 
(which provides for 12 rhythms) 
actually includes the Rumba but 
excludes not only the Jazz Waltz, 
Mambo and Bajon --but also the 
ubiquitous Foxtrot. 

Unless there is an electronic 
explanation -and I can think of 
none -one is tempted to conclude 
that SGS -ATES know a great deal 
more about IC technology than 
they do about contemporary 
dance rhythms! D G Daverson 
(Brentwood) 

Wake -up PW 
I understand from your com- 

pany that you have cancelled 
your subscription service. Could 
this possibly be true? If so, this 
must surely mean one more nail 
in the proverbial coffin of yet 
another well established, and, I 
gather, profitable magazine. 

I know many people, including 
myself, who took PW by subscrip- 
tion who will now think twice 
about taking PW on a regular 
basis, especially as recent price 
increases have pushed the price 
out of all proportion. True, its a 
good magazine, but when you 
have to go out of your way to 
obtain a copy, its Iogical that 
you'll only do it if there is some- 
thing published that really cap- 
tures the imagination. 

This action possibly affects 
your foreign readers even more 
so than your UK readers. They 
have no way of obtaining a copy, 
except by subscription. 

How many readers can you 
afford to lose by such moves? 
Another point that I would like 
to grouse about is the subject of 
back editions of PW. Many times 
since taking PW, I have been told 
of an interesting project that was 
published in months gone by. I 
would gladly pay the cover price 
plus a little extra to get my hands 
on that particular issue. But can 
I? -not on your life! 

So come on PW, wake -up, and 
lets have a bit of good old - 
fashioned service for your faithful 
readers. -T. MeCahill (Barrow -in- 
Furness). 
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PRODUITM 
LINES colin riches 

ANTEX ALARMS 

Antex (the soldering iron people) 
have launched what is believed to be 
the first D.I.Y. burglar alarm kit which 
complies with the BS 4737 Standards. 

The picture shows the control box 
of the battery- operated version 
(model Al B). The kit comprises the 
control box with instructions, bin. 
(15cm) alarm bell, heat sensor, exit/ 
entry switch, 6 magnetic contacts, 30 
metres twin and 15 metres 4-core 
cable, 100 cable clips, screws, 
rawlplugs, terminal block. Price is 
£50 plus 25% VAT and batteries. 

A mains /battery version is also 
available for £74. 

The control box is a strong steel 
box of pleasing appearance. It houses 
the electronic circuit necessary to 
ensure reliable operation and to 
reduce the chances of false alarms 
to a minimum. Magnetically operated 
switches are fitted to doors and 
windows where an intruder is likely 
to attempt gaining access to the 
property. These switches are con- 
nected to the control box by "double 
pole wire ". The control box is fitted 
with a key- operated ON /OFF switch. 
When the key switch is set to the ON 
position, any of the door or window 
switches being opened will cause the 
alarm to sound. Closing the door or 
window again will not stop the alarm 
sounding. Cutting either or both of 
the double pole wires or shorting 
them together will also cause the 
alarm to sound. The only way to stop 
the bell ringing under any of these 
conditions is to turn the ON /OFF key 
switch on the control box to the OFF 
position. 

Further information from Antex 
Electronics Limited (Dept. P.W.), May- 
flower House, Plymouth, Devon. Tele- 
phone: 0752 67377/8. 

TRIMMING POTS 
Lemo (UK) have announced a range 
of mini linear and exponential trimming 
potentiometers: the Siegert cermet 
TPO C range. Measuring 4 by 5 by 
2.6mm, they are ideal for p.c.b. and 
hybrid circuit work. Values offered are 
from 4705 to 1 MS2 (exponential), or 
l005 to 1MO (linear), at a power 
rating of 150mW at 70 °C. 

The exponential effect is achieved 
by joining two tracks of differing 
characteristics, at a point between 
125° and 165° of function angle. 
Total angle of travel is about 260 °. 
Résistance tolerance is ± 30 %. 
Siegert say that the potentiometers 
comply with DIN 41 450 when used as 
trimmer resistors. 

Applications suggested for these 
micro potentiometers include car and 
pocket radios, paging devices, corn- 
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puters, hearing aids, calculators, 
electronic watches and defence 
circuitry. Further gen from: Lemo 
(UK) Ltd., (Dept. P.W.) 6 South Street, 
Worthing, Sussex BN11 3AE. Tele- 
phone: 0903 204651. 

CABLE METER 

Electronic Services & Products 
Limited announce.a new instrument 
for accurately determining the length 
of coaxial cables and the location of 
open faults. 

Its circuit incorporates ICs; it is 
completely portable and its small 
size makes it an ideal piece of test 
equipment for Service Engineers, 
TV Service Departments and En- 
gineers concerned with the location 
of open faults. 

Measurement is made by connect- 
ing the cable to the instrument and 
reading the length directly in metres 
off a linear scale. Lengths of coax 
from less than 10cm up to 100metres 
of either 5052 or 7552 cable can be 
accurately measured simply by select- 
ing one of the four ranges. 

Power is provided by a 9V PP3 
battery or similar type and a LED 
battery monitor is incorporated which 
does not light when the battery 
voltage drops below a certain value 
thus preventing a false reading being 
made. 

Price of the instrument is £45.00 
inclusive of batteries. For further 
details contact: E & L (Dept P.W.) 
Cross Lane, Braunston, Nr. Daventry, 
Northants. Telephone Rugby 890672. 

TRANSFORMERS GALORE 
S. G. Wright Ltd. of Burnley inform us 
that as transformer suppliers .their 
boast is that they have a transformer 
for almost every application required 
in P.W. projects. In fact, they have 
their own winding equipment and 
will wind to readers' specs. at very 
keen prices. 

If you send them a stamped, 
addressed envelope, they will - be 
pleased to forward a free copy of 
their catalogue /price list. S. G. 
Wright's Ltd., (Dept. P.W.) Bishop 
House Works, Rylands Street, Burnley, 
Lancs. Tel: 26934. 
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TAPE -SLIDE SYNCHRONISER 
Square M Electronix inform us that 
they market a "Mark III" tape -slide 
synchroniser for £20 plus 90p for 
postage and packing. 

It is designed for use with auto- 
matic slide projectors and reel -to- 
reel or cassette stereo tape recorders. 
The 1kHz pulse signal duration is 
pre -timed to make it suitable for use 
with any automatic projector. Con- 
necting leads are suitably terminated 
to suit standard DIN configurations. 

In order to achieve the maximum 
economic use of a cassette tape, the 
recording of the pulse is on the left- 
hand channel and the commentary 
or music on the right -hand channel. 
This facility enables the use of 
cassettes in both directions (side 1 

and side 2). This selection of tracks 
offers greater flexibility with .com- 
mercially available cassette re- 
corders. At the same time, however, 
the possibility of the recorded 1kHz 
pulse interaction between channels 
is minimised. Due to the track alloca- 
tion for cassettes, the LH channels 
are well separated when the record- 
ing is made on side 1 and side 2. 

Although the selection of tracks is 
not compatible with the Philips sys- 
tem, which restricts the cassette to 
unidirectional use requiring a special 
record -replay tapehead, the Square - 
M Electronix method offers bi- 
directional use of either cassette or 
reel -to -reel recording and reproduc- 
tion facilities of any commercial unit. 

By special request, the wiring of 
the pulse record and replay DIN 
socket can be made in accordance 
with CET'S, USPEC 2 or IEC pro- 
posals for international pulse stan- 
dardisation. 

Further information on this very 
interesting piece of equipment may 
be obtained by sending a stamped, 
addressed envelope to Square M 
Electronix (Dept. P.W.) 34 Rippleside, 
Portishead, Bristol, BS20 9NB. Tele- 
phone: 0272 844595. 

STEREO 
TASE DECK or 
CASSETTE 

RECORDER. 

PYE PORTABLE 
Pye Ltd. have launched a new 
portable receiver called the 1650. 
It has a power output in excess of 
1 watt, has four wavebands, long, 
medium, VHF and a 49 metres 
shortwave band. There is also a 
push -button wave change together 
with a slider volume control. 

An internal ferrite rod aerial is 
provided for long and medium wave- 
bands, while for shortwave or VHF 
listening there is an external hinged 
telescopic aerial. 

The 1650 can be mains or battery 
operated, each set being supplied 
with a detachable mains lead. Should 
battery operation be preferred the 
power source is four standard 1.5 

volt batteries. There is a separate 
on /off switch which allows, controls 
to be pre -set and a two position tone 
control -high and low. Should the 
use of an earphone be required 
there is an earpiece socket suitable 
for 3mm plug. 

Housed in a scratch resistant black 
Abstrene cabinet with silver carrying 
handle, the 1650 is equally suitable 
in the home or in a 'knock about' 
situation. It measures 267mm x 
153mm x 60mm, and the recom- 
mended retail price is £37.50. 

BURGESS SOLDERING IRON 

Burgess Power Tools Limited have 
introduced a new Soldering Iron and 
a complete soldering kit. Both are 
available through tool stores and 
DIY shops. 

The Model 25 Powerline 25 watt 
Electric Soldering Iron is balanced 
to allow it to be laid on the bench, or 
worktable without the soldering tip 
resting on the working surface. It 
has a long -life copper /cobalt tip 
which is easily exchangeable, 6ft. 
(1.9m) of cable, and is guaranteed 
for twelve months. Recommended 
retail price is £3.25 plus 8% VAT. 

The Powerline soldering iron is 
also contained in the Model 25K kit 
which also includes a supply of 
resin -cored solder, a heat dissipator, 
a locating and positioning probe, 
tweezers, and an interchangeable 
2.30mm (3/32in) cobalt /copper tip 
for intricate work. This kit is also 
guaranteed for twelve months and 
full working instructions are included 
with both models. The cost of the 
Model 25K is £4.50 (r.r.p.) + 8% 
VAT. Burgess Power Tools Limited, 
(Dept. PW), Sapcote, Leics. LE9 6JW. 
Tel: 045.527.2292. 

The diagram above shows how the synchro- 
niser is connected to an automatic projector 
and stereo recorder. The photograph shows 
the unit together with a typical recorder and 
projector. 
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GOING BACK. 

50 

Zpnatron info. 
THIS month, I wonder if 

readers could help me a 
little. I am searching for 

information on the Dynatron com- 
pany together with photographs 
of some of their earlier receivers. 
1 hope to compile a "Going Back" 
on this firm some time in the 
future and any help would be 
mightily appreciated! 

Vintage meeting 
REMEMBER from time to 

time we mention Tudor 
Rees' vintage wireless em- 

porium? Well, if any readers are 
interested, Tudor is holding a 
meeting on July 4th at 64 Broad 
Street, Staple Hill, Bristol BS16 
5NL. Anyone interested in vintage 
radio is cordially invited to attend 
and take along a piece of vintage 
gear or a component to show 
around and have a general chin - 
wag about the "good old days ". 
I'm afraid it's rather short notice 
but Tudor's on the phone if any- 
one wants to get in touch (Bristol 
565472). Should be well -worth 
attending! Whilst on the point, 
Tudor tells me that his 1976 full 
catalogue is ready. Apart from 
equipment for sale, the catalogue 
includes some photographs of 
early gear, period adverts (my 
favourite) and technical tips. 
Price is 50p post paid or for our 
colleagues across the pond, $2 
airmail, post paid. 

í[Iíam Vetere 
SIR William Preece, F.R.S. was 

without doubt one of the 
country's most outstanding 

engineers at the end of the 
Victorian era. He influenced the 
course of Victorian telecommuni- 
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cations development in the United 
Kingdom more than any other 
man. As Preece grew to manhood 
(he was born three years before 
Victoria came to the throne) 
electricity began to be utilised for 
signalling and silver plating. With 
the discovery of more about the 
qualities of electricity, physicists 
had to amend their hypotheses. 
That process of revising theories 
was bound up in the Victorian 
way of life. It is therefore rather 
apt that a record of Preece's life 
should be published in the year 
that marks Alexander Graham 
Bell's invention of the telephone. 

The record comes in the form 
of a book entitled "Sir William 
Preece, F.R.S., Victorian Engineer 
Extraordinary ". Author is E. C. 
Baker and there is an introduc- 
tion written by Professor J. H. H. 
Merriman of the Post Office. 

Preece said once of Marconi, at 
a Royal Institution lecture in 
1897, "He has not discovered any 

Sir William Preece, F.R.S. 

new rays. His receiver is based 
on Branly's coherer. Columbus did 
not invent the egg, but he showed 
how to make it stand on its end. 
Marcóni has produced from 
known means a new electric eye 
more delicate than any known 
electrical instrument, and a new 
system of telegraphy that will 
reach into places hitherto in- 
accessible ..." 

This book has been written with 
great charm and erudition. It is 
a volume which will be welcomed 
by all those interested, or engaged 
in, all fields of telecommunication. 
As today's prices go, you get 
very good value for £6.50 with 
this book. Publishers are: Hutch- 
inson & Co. Ltd., 3 Fitzroy 
Square, London, W.1. 

Vintage (C! 
BOOKS FOR DISPOSAL 
Would sell or swap the following 
for an SX28 or AR88, condition 
unimportant so long as it's com- 
plete. Wireless Telegraphy and 
Telephony by W. H. Eccles 
(c1915). Newnes Everyman's 
Wireless Book by F. J. Camm 
(c1937). Newnes Chronicle Wire- 
less Constructors Encyclopaedia 
by F. J. Camm (c1938). The Book 
of Practical Radio by J. Scott - 
Taggart (c1933). The Elementary 
Principles of Wireless Telegraphy 
by R. D. Bangay (c1918). 
Admiralty Handbook of Wireless 
Telegraphy (c1925) and R.S.G.B. 
Handbook and Supplement 
2nd. Edition (c1941). -R. W. 
Sharp, 77 Cloche Way, Upper 
Stratton, Swindon, Wiltshire. 

WANTED 
Valves VY2 and VCL11 for pre- 
war German Peoples Set. I have 
crystal sets for exchange. H. H. 
Journeaux, 7 Blair Avenue, Park - 
stone., Poole, Dorset. Tel. Park - 
stone 748072. 

. Any gen on Admiralty Pattern 
M361 receiver, serial number 
5708. It has 4 valves -two HF 
stages, either SG or HF pentodes. 
Detector is an SP2 with a PM22A 
as output. Tuning ranges : 235 - 
100kHz, 510- 215kHz, 1080- 460kHz, 
2250 - 1000kHz, 4500 - 2000kHz. 
When tuned to the last range, a 
6th range can be obtained by 
moving a plug on each of the 3 
coils from a socket marked "out" 
to "in ", when the range changes 
to 8500- 3500kHz. Dr. H. S. Brod- 
ribb, 8 Brittany Road, St. 
Leonards -on -Sea, TN38 ORA. 
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write your own N 
messages on 
the tv screen ! 
Pw 'asbuiId' 
VIDEO-WRITER 

NEVI MONTH'S 
PRACTICAL 
WIRELESS 

The Video- Writer resembles 
a typewriter but it displays 
the text directly on the 
screen of a domestic TV set 
or a video monitor. 
A page of text, which is alpha- 
numeric with a wide range of 
punctuation, comprises 16 
lines of 32 characters. Hold 
one page in memory while 
composing the second ! 
USE IT for DISPLAYING IN- 
FORMATION - ADVERTISI NG- 
SCORING for darts, bowls etc. - silent PAGING in hotels, 
clubs, libraries - electronic 
SCRABBLE. 

BOAT OWNERS! 
DON'T BE A SLAVE TO 

YOUR ECHO SOUNDER 

FIT THIS SIMPLE 

AUDIO 

DEPTH 

ALARM 

Oaoeelble 
OWER SUPPLY 

for Cars 
Practical Wireless, July 

ON SALE IN JULY 
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R3 
10k 
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BCE 

CBE 

-CID-- D. U. T. 

T. U.T. Q 

Parameters 
hFE Direct Current Gain. 
hie Dynamic Current Gain 
Icss Collector Current Flowing With Base Short 

Circuit To Emitter. 
Collector Current Flowing With Base Open 
Circuit. 
Drain /Source Slope Resistance At .Zero 
Gate Voltage. 
Gate Voltage Of FET's, 
Drain Saturation Of FET's." 

. !CEO 

rdoN 

VG 
IDS5 

VRi 
10k 

Ian HICKMAN 

VERY useful adjunct to any electronic labora- 
tory, home or professional, is a versatile 
transistor tester, especially if it will also test 

diodes, zeners, FETs, light -emitting diodes etc. In 
the nature of things, a transistor tester comes in 
for intermittent use, rather than the longer periods 
of " use typical for signal generators, level meters 
and test instruments generally. Thus, if power 
transistors are excluded, a transistor tester can be 
conveniently designed to run from internal batteries. 
The freedom from a mains lead greatly enhances 
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Part 1 

the instrument's utility and the maximum collector 
current of 30mA does, in fact, allow most power 
transistors to be tested satisfactorily, as will be ex- 
plained later. At the other end of the range, the 
instrument allows transistors to be tested for h55 
at collector currents dawn to a micro -amp or less, 
whilst leakage currents of a few nanoamps are in- 
dicated on the 500µA FSD meter. 

When an earlier version of this transistor tester 
was designed, the provision of direct reading scales 

4 

1 o-r 

R39 
82k 

06 
BZY88C6V8 

05 
LED 

ír 1ÖUF 

zzk 

for hFE at given collector currents was considered 
and rejected, as it was felt that defined values of 
base current in conjunction with a meter scaled in 
collector current were more convenient (the method 
of use is dealt with later) and the arrangement has 
been retained in the present design. However, the 
design still permits the measurement of h55 at a 
given collector current if required. Also rejected 
was the inclusion of facilities for measuring life 
since circuits depending on a transistor having a par - 
ticular value of this parameter should be avoided 
wherever possible. 

The result is a notably simple design, without 
the plethora of switching usually employed to cope 
with measurements on both NPN and PNP types, 
and which also tests J FETS, MOS FETS (enhance- 
ment and depletion types), diodes and zeners etc. 

CIRCUIT DETAILS 
As mentioned above, to measure the hFE of a 

transistor the instrument injects a defined base 
current and displays the collector current. Referring 
to Fig. L, assume that the NPN /PNP selector 
switch S4 has been set to NPN and an NPN tran- 
sistor has been connected to the correct "transistor 
under test" TUT terminals. In this position, transis- 
tors Tr2, Tr5 and Tr6 are not used and the emitter 
of Trl is at a voltage with respect to the lower end 
of R3, determined by the setting of VR1. When the 
latter is set to the scale indication denoting h55 X 1, 

this is 10.5V. The odd 0.5V is a compromise allow- 
ance for the Vbe of the transistor under test, be it 
silicon or germanium, and hence there is 10.0V 
across the base current resistor chain. The resistance 
in circuit, selected by the BASE CURRENT switch 
Si, may be set at 3.2K (Rl+R2) in position 11 
to 100MSZ in position 2. Thus the base current can 
be set in 10 steps from 3.16mA down to 0.1µA. At 
the lower currents, the Vbe of Trl tends to fall some- 

Rat 
Fig. 1. Circuit diagram including Inter-component wiring on the P.C.B. 

3 8,2 For clarity most of the functions performed by switches and variable 
resistors have not been shown. Note, suitable cut -outs for the meter 
scale and the D.U.T. /T.U.T. panel are incorporated in the heading. 
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* components list 

Resistors 
R1 2.2k0 1 % 
82 1k0 
83 10kS2 

R4 6$k0 1% 
R5 22k521% 
86 68kS2 I % 
R7 220k0 1% 
R8 680k0 1 % 
89 22M21% 0 
R10 68M52 
811 22MS2 
R12 68MS2 
R13 8200 
814 330 
815 220 
R16 680k52 1 % 
R17 220k0 1 % 
R18 6$k12 1% 
R19 22k52 1 % 
R20 6Ski2 1% 
R21 2 ßk0 1% 
R22 68052 1% 
R23 22052 1% 
R24 68521 % 

R25 2201 °a 
826 6 801 % 
R27A" 6 80 t% 
R2713# 6-80 6-S°1% 
R27C* 470 1% 
828 200ki2 
R29 1 2MS2 
R30 2000 
R31 1ki! 
R32 8200 
833 82052 
R34 1 k52 
R35 1 k52 

R36 4 7kS2 
R37 8.2k0 
R38 33ki2 
R39 82kî2 
R40 3300 
R41 8252 
R42 100kb2 
R43 22k52 
8.44 2 2k0 

These three in 
parallel equal 3-20 

All resistors are 5% 1W carbon film unless other- 
wise stated. TR5 Metal Oxide resistors in 2% 
tolerance range are usually nearer 1 % and could 
be used instead of 1% as specified without ap- 
preciable loss of accuracy. 

Variable resistors 
VR1 10kO Panel Mounting 
VR2 100k0 Skeleton Vertical 
VR3 10kO Panel Mounting 
VR4 4-7k0 Skeleton Vertical 

Semiconductors 
Tri BC108 
Tr2 BC213 
Tr3 BFX88 
Tr4 BC108 
Tr5 BC213 
Tr6 BFY50 
Tr7 BC108 
Tr8 BC213 
Tr9 BFX88 
Tr10 BC108 
Tr11 0C140 

IC1 CA3130 

DI 1N916 
D2 1N916 
D3 1N916 
D4 1N916 
D5 Any LED 
D6 BZY88C6V8 

Capacitors 
Cl 0-047,c <F Ceramic 
C2 0047uF Ceramic 
C3 10,11F 15V min 
C4 0.047jLF Ceramic 
C5 10,uF 25V min 
Cfi 150pF 
C7 0.022rtF Ceramic 

Switches 
SI 1 Pole, 12 Way, Rotary. 
S2 2 Pole, 2 Way, Biased Toggle, Miniature 
S3 1 Pole, 12 Way, Rotary. 
54 4 Pole, 3 Way, Rotary. 

Miscellaneous 
Meter, 5001 /A FSD Watford Electronics, type 123. 
Batteries, 2 off type PP7, i off type PP3, Connectors 
to suit. Case, 10f" x 7f" x 3f ", Watford Electronics 
type W.E.1. Knobs, 4 off to suit switches and 
variable resistors. P.C.B., Readers PCB Services 
Ltd., see advert. Ferrite beads, 2 off 3116" x 

Veroboard 2" x10 approx., 0.15" Matrix. 
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what, resulting in more than 10V being applied 
across the S1 resistor chain. By drawing a 1mA 
standing current, R3 reduces this effect. 

Alternatively, the base of the TUT can be earthed 
(via S2a and position 1 of Si) to measure the short 
circuit collector current IcEs or left open circuit 
(position 12 of Si) to measure the open circuit cal - 
lector current Ioro. 

The base stopper resistor R15 and the anti - 
parasitic ferrite beads on the base and collector 
leads ensure that when the TUT is a very high 
frequency type it does not oscillate. 

The collector current passes through a current 
shunt selected by the COLLECTOR CURRENT 
RANGE switch S3. The voltage drop across the 
shunt is always 100m:V at full scale, thus a 3.251 
shunt is used for the 30mA range (position 1 of 
S3) and 1Mit (total) for the 100nA range (position 
12 of S3). As resistors are only readily available 
down to 4.7f1, the p.c. layout allows for three resis- 
tors in parallel, see Fig. 5. Two resistors of 6.81E 
and one of 470 provide the right value. 

Note that the meter is so scaled that imA (FSD) 
on the 0 -1mA range corresponds to 3.15mA on the 
"0 -3mA" range, which is actually calibrated up to 
3.2mA. This is important as will appear in the 
section on using the instrument. 

The drop across the selected part of the collector 
current shunt, applied to the operational amplifier 
ICI via the remaining shunts plus R28, is equivalent 
to a voltage source applied through a 1.2MSt total. 
Since R29 is also i 2M11 the amplifier produces 
100mV at the junction of R29 and R30 at FSD. Thus 
R30 defines the current through the meter. After 
passing through the current shunt the collector 
current is absorbed by the augmented emitter fol- 
lower Tr4 and Tr3. This stage sets the collector 
voltage of the TUT, as determined by the setting 
of the COLLECTOR VOLTAGE control VR3. 

When testing a PNP transistor, S4b and S4c invert 
the polarity applied to the TUT and also to VR1 
and VR3. Thus the base current and collector volt- 
age are now provided by Tr2, Tr5 and Tr6, but the 
scale calibration of the hFE MULTIPLIER control 
VR1 and COLLECTOR VOLTAGE control VR3 still 
apply. The direction of collector current flow 
through the current shunt is reversed but this is 
of no consequence as the meter is in a bridge recti- 
fier circuit. This arrangement results in less wiring 
and a neater layout compared to reversing the meter 
with extra poles on S4 and also simplifies testing 
of diodes for both forward and reverse current. 

The meter amplifier is powered by a single 9V 
battery type PP3 and a stabiliser is not provided. 
The offset voltage of IC1 is adjusted by VR2 and, 
after initial setting to give zero reading on the 
meter, no further adjustment is required over a 
long period. An offset of either polarity will, of 
course, cause the meter to read due to the bridge 
rectifier action. To ensure meter protection the 
maximum overload current is limited to about four 
times full scale by R31 and the rd. of the output 
stage of ICJ. 

The TUT circuit is powered by 2 PP7 batteries, 
via a current limited stabiliser. This is so arranged 
that a 12V output can be obtained with only a few 
hundred millivolts drop across the regulator tran- 
sistor Tr9, permitting the batteries to be used al- 
most down to 1V per cell. On an intermittent use 
basis, the batteries would therefore provide many 
hours' use at 30mA drain and, of course, even longer 
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in practice, as not all transistors will be tested at 
this current. 

In addition to the negative feedback loop Tr7, 
Tr8 and Tr9 comprising the voltage stabiliser, a 
second loop consisting of Tr10, Tr8 and Tr9 limits 
the short circuit output current to approximately 
60mA. Provided extended short circuits are avoided 
(and these are expensive in terms of batteries any- 
way) heatsinks are not necessary on Tr9, Tr3 or Tr6. 
The change -over from constant voltage to constant 
current mode is quite sharp, and no sagging of the 
stabiliser output voltage occurs up to the 30mA 
FSD of the highest TUT collector current range. 

Light emitting diode D5 provides an indication 
of excessive current drawn by the TUT, for example 
if 3mA base current is applied to a high gain tran- 
sistor or if a transistor is wrongly connected etc. 

The accuracy of the instrument is controlled to 
a large extent by the tolerance of the resistors 
associated with SI and S3. Over the range of resis- 
tance for which they are available, Electrosil Tr5 
2% metal oxide resistors may be used. Over 90% 
of these resistors are, in practice, within 1% of 
their marked value. 

CONSTRUCTION 
Except for resistors R4-R12, mounted on Si, R16 

R26, mounted on S3, R13, mounted between VR1 
and S2a, R14, R15 and capacitor C7, mounted on the 
DUT /TUT panel, all components were mounted on 
a printed circuit board. 

The instrument was constructed in a case with a 
sloping front panel, type WE1, obtainable from 
Watford Electronics. This is 1058in wide X 718in 

deep X 312in high, but any case of similar size would 
be suitable. Fig. 3 shows the front panel drillings 
for the above case. The compartment for the two 
PP7 batteries was made by Aralditing wood blocks 
inside the case, as shown in the photograph. To 
achieve a "Professional" finish the box and front 
panel were spray painted after drilling. 

Hallow pins from an old multiway socket were 
used to form the connector panel, which is shown 
in Fig. 2. The diode connector pins were vee slotted 
to grip a D07 or similar miniature package. The 
printed circuit panel was mounted on the terminals 
of the meter and a 16SWG support of tinned copper 
wire was soldered on the opposite end of the board 
and to the body of S4. The meter is a 5001.tA move- 
ment, type T23 from Watford Electronics. 

Fig. 4 shows the printed circuit layout, viewed 
from the copper side. It can be transferred to the 

o ® ® o 
® ® ® 
® 

o ® ® o 

I W2231 

Fig. 2. Terminal board for transistors and diodes showing a suitable 
stripboard size and track cutting. 

Fig. 3. Front panel marking and drilling detail for the case listed. 

Hole sizes 

A -10mm (3/8"). B -To suit 52 
C -To suit LED D -To suit meter 
E -Group to suit connector panel 

(see text and fig 2). 

40mm 
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board blank by placing it over the board with a 
piece of carbon paper in between and then going 
over the p.c. tracks firmly with an HB pencil. Pro- 
vided the copper has been well cleaned beforehand, 
the carbon paper will mark the copper clearly 
enough to be easily visible in an oblique light. For 
cleaning the copper, a piece of well-used "Scotch" 
green kitchen scouring loth, used wet, is ideal. 
(When new it is a little too scratchy!) The tracks 
should next be marked in with a suitable ferric 
chloride resist using one of the fibre pens available 
for this purpose. The author used a brushing cellu- 
lose as sold for touching -up car paintwork. The p.c. 
pads were all marked in first, by applying a blob 
of the paint with a fine brush. Practice on an odd 
piece of copper clad board soon shows the right 
amount to apply; the paint will then spread out into 
a neat circle. Finally the shaded areas were filled 
in, using a paint brush. These areas not only reduce 
the supply rail impedance, they save a fair amount 
of ferric chloride! 

After etching, which takes about half an hour, 
wash the board well. If cellulose paint has been 
used, it can be removed with "Polystrippa" paint 

Fig. 4. Printed wiring pattern designed for minimum etch. This pattern Photo of reverse of front panel, with P.C.B. removed, showing main 
component positions. is full size and may be traced directly onto single sided ciad board. 
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Photo of the author's board. (Compare with Fig. 5.). Note the short 
component leads. 

S3/1 

S4a/1,3 

Battery-ve 
(9V) 

S /12 

S1/11 

S4b/1,S4c/3 

VR1 slider 

S4c/ pole 

.41 
S4b/3,S4c/1 

VR2 

stripper. Wash the board well again and dry. It is 
best to drill the board and assemble all the com- 
ponents and pins straight away. The track side of 
the board can then be lightly varnished to prevent 
the copper tarnishing a purely aesthetic point this. 
If available, "Letracote" spray is suitable, hair spray 
might even do at a pinch! 

Having completed the p.c. board, assemble the 
controls, the meter and the test socket to the drilled 
front panel. Wire up as per the circuit diagram, 
noting that in Fig. 1 the arrows on the switch wipers 
indicate clockwise direction of rotation viewed 
from the front. The holder for the 9V PPP3 battery 
powering the meter circuit is simply a strip of tin- 
plate cut to size and stuck to the front panel with 
Araldite. Assemble the p.c. board to the meter and 
connect the pins to the front panel controls and 
battery leads as appropriate. 

Part 2, to be published in our August issue, will 
describe the calibration and operation of the 
equipment. 

Fig. 5. Component side of the board with component locations 
identified. The track pattern is shown to eliminate the possibility of 

wrong insertion. 

AD3 , D1N,1,.. ---- l 
. . C 

R37 

IAMOt921 

VR3 slider 

S4d /pole 

D5 LED 
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The Black Watch kit 
£14.95! 

* Practical -easily built by 
anyone in an evening's 
straightforward assembly. 

* Complete -right down to 
strap and batteries. 

*Guaranteed. A correctly - 
assembled watch is 
guaranteed for a year. It 
works as soon as you put the 
batteries in. On a built watch 
we guarantee an accuracy 
within a second a day -but 
building it yourself you maybe 
able to adjust the trimmer to 
achieve an accuracy within a 
second a week. 

The Black Watch by Sinclair is unique. 
Controlled by a quartz crystal, and 
powered by two hearing aid 
batteries, it uses bright red LEDs to 
show hours and minutes, and 
minutes and seconds. And it's 
styled in the cool prestige Sinclair 
fashion: no knobs, no buttons, 
no flash. 
The Black Watch kit is unique, too. 
It's rational - Sinclair have 
reduced the separate 
components to just four -and 
it's simple: anybody who can 

use a soldering iron can assemble 
a Black Watch without difficulty. 

From opening the kit to wearing the 
watch is a couple of hours' work. 

Touch and tell 
Press here for hours and minutes... here for minutes and seconds. 

i! 
Batteries easily replaced at home. 

ïl'i!11I 

The specialist features of the Black Watch 
Large, bright, red display -easily read 
at night. Touch -and -see case- 
no unprofessional buttons. 

Smooth, chunky, matt-black case, 
with black strap. (Black stainless - 
steel bracelet available as extra - 
see order form.) 

Runs on two hearing -aid batteries 
(supplied). Easily re -set using special 
button -no expensive jeweller's 
service. 
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The Black Watch -using the unique 
Sinclair- designed state -of- the -art IC. 
The chip... 
The heart of the Black Watch is a 
unique IC designed by Sinclair and 
custom -built for them using 
state -of- the -art technology - 
integrated injection logic. 

This chip of silicon measures only 
3 mm x 3 mm and contains over 
2000 transistors.The circuit includes 

a) reference oscillator 
b) divider chain 
c) decoder circuits 
d) display inhibit circuits 
e) display driving circuits. 

The chip is totally designed and 
manufactured in the UK, and is 
the first design to incorporate 
all circuitry for a digital 
watch on a single chip. 

...and how it works 
A crystal -controlled reference is used 
to drive a chain of 15 binary dividers 
which reduce the frequency from 
32,768 Hz to 1 Hz.This accurate 
signal is then counted into units of 
seconds, minutes, and hours, and on 
request the stored information is 
processed by the decoders and 
display drivers to feed the four 
7- segment LED displays. When the 
display is not in operation, special 
power- saving circuits on the chip 
reduce current consumption to only 
a few microamps. 

LED display 

Trimmer 

Batteries 

Take advantage of this 
no- risks, money -back 
offer today! 
The Sinclair Black Watch is fully 
guaranteed. Return your kit in original 
condition within 10 days and we'll 
refund your money without question. 
All parts are tested and checked 
before despatch -and correctly - 
assembled watches are guaranteed 
for one year. Simply fill in the FREEPOST 
order form and post it- today! 
Price in kit form: £14.95 (inc. black 
strap, VAT, p & p). 
Price in built form: £24.95 (inc. black 
strap, VAT, p &p). 

Sinclair 
Sinclair Radionics Ltd, 
London Road, St Ives, 
Huntingdon, Cambs., PEW 4HJ. 
Tel: St ives (0480) 64646. 
Reg. no:699483 England. VAT Reg. no:213817088. 
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Complete kit 

£14.95! 
The kit contains 
1. printed circuit board 
2. unique Sinclair- designed IC 
3. encapsulated quartz crystal 
4. trimmer 
5. capacitor 
6. LED display 
7. 2 -part case with window in 

position 
8. batteries 
9. battery -clip 
10. black strap (black stainless- 

steel bracelet optional extra - 
see order form) 

11. full instructions for building 
and use. 

All the tools you need are a fine 
soldering iron and a pair of cutters. 
If you've any queries or problems in 
building, ring or write to Sinclair 
service department for help., 

Quartz crystal 

2000 -transistor silicon integrated circuit 

ro: Sinclair Radionics Ltd, FREEPOST, St Ives, Huntingdon, Cambs., PE17 4BR. 
Please send me 

(qty) Sinclair Black Watch 
kit(s) at £14.95 (inc. black 
strap, VAT, p &p). 

(qty) Sinclair Black Watch(es) 
built at £24.95 (inc. black 
strap, VAT, p&p). 

(qty) black stainless -steel 
bracelet(s) at £2.00 
(inc. VAT, p &p). 

Name (please print) 

Total 

I enclose cheque for £ 
made outto Sinclair Radionics Ltd 
and crossed. 

Please debit my *Barclaycard/Access/ 
American Express account number 

Address 

Signature PW/7 ' FREEPOST -no stamp required. * Delete as required 
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by BRIAN DANCE 

rNumber59 LM1808 IF AMPLIFIER /FM DET /AUDIO PACKAGE 

THE AVAILABILITY of modern integrated 
circuits specifically designed for radio applica- 
tions has enormously simplified the design of 

modern receivers. Nevertheless, we are still some 
way from the time at which a radio receiver can 
be made by connecting an IC to a tuning control, 
a volume control and a loudspeaker without the use 
of any other components. However, the recent 
release of the National Semiconductor LM1808 
device has moved us a step nearer to this ideal, since 
it contains an IF amplifier /limiter, FM detector, 
electronic volume control and a 2W audio power 
amplifier in a single package. 

Although the LM1808 has been primarily 
developed as a television sound system the IF 
amplifier circuit is very similar to that of the LM3065 
device (equivalent to the RCA CA3065 and the Fair- 
child 3065) which is intended for television sound 
IF use. These devices are rather similar to the 3075 
types intended for FM IF radio applications. The 
LM1808 has a better volume control circuit than the 
3065. 

In addition, the LM1808 contains an audio power 
amplifier similar to the well -known LM380N. This 
power amplifier can be used with simpler circuitry 
than is possible with many other types and it is 
fully protected against shorting of the output and 
against thermal overloads. 

CIRCUIT 
The LM1808 is a dual -in -line device with 18 pins; 

this unusual number of connections makes it rather 
difficult to obtain a ready made socket for the device. 
The connections are shown in Fig. i together with 
the internal circuitry in block form. 

A typical circuit for the use of the LM1808 is 
shown in Fig. 2. The IF input is fed to pin 13 via C5. 
Pin 12 is the other input of the differential 
amplifier; it is necessary to keep pins 12 and 13 at 
almost the same steady potential by means of a 
resistor R2. The input impedance is about 17k11, 
whilst an input of about 200µV is required to cause 
limiting of the input amplifier. The output of the 
amplifier is fed to the demodulator circuit, the tuned 
circuit connected to pins 9 and 10 forming part of 
the demodulator. The Toka tuned circuit type 
KACS- K -586HM has been found very suitable for 
use as a 10.7MHz tuned circuit in this application; 
it is available from Ambit International, 25 High St., 
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Power amp output 

Power amp V+ 

Hum rejection 

Heat sink { 

Power 
section 
earth 

Power amp.input 

IF V+ 

Volume control 

Demodulated output 

IF output 

Heat sink 

IF input 

RF bypass 

IF earth 

Detector input 

W195I 

Fig. 1: Top view of the pin connections for the LM1808 with the internal 
stages shown in block form. 

Brentwood, Essex, CM14 4RH. The Toko type 94AES 
30465N should also be suitable. 

The detector output is fed to the volume control 
circuit. " Variation of VR1 of Fig. 2 will provide a 
linear variation of the output over a very wide range, 
typically 75dB. When pin 7 is earthed, the residual 
feed- through signal at pin 1 does not exceed 15mV 
RMS. The connection to pin 7 controls the volume 
by its steady DC potential; no signal voltages are 
present across VR1. A long unscreened lead can 
therefore normally be used to connect VR1 to the 
LM1808, since any hum or noise picked up by this 
lead can be bypassed and will not appear at the out- 
put. The rejection of amplitude modulated signals, 
including car ignition noise, is over 40dB for inputs 
of lmV to 100mV RMS. 

POWER STAGE 
The audio output from pin 8 is fed via C7 to the 

input of the power amplifier at pin 16 where the 
input impedance is typically 200kí1. C6 is an optional 
capacitor which will provide about 38dB rejection 
of any hum on the power supply line; a smaller 
value of this capacitor will also provide a useful 
amount of hum rejection. 

Practical Wireless, July 1976 

www.americanradiohistory.com

www.americanradiohistory.com


1 

10k 
v 

i 

1C1 

C4 

TOlpF 

R1 
470 

C6 I 
5uF 
25V 

LM 1808 

C8 
250uF 
25V 

10 11 12 13 14 15 16 17 18 

C3 
0.01uF71 fr R2 

330 

7777 
moo C5 e C7 
T0.1uF 

FM IF 
input 

The components R3. and C9 across the loudspeaker 
are used to prevent a 5 to 10MHz oscillation from 
occurring; this oscillation can appear during the 
negative swing into a load which takes a fairly high 
current if these two components are omitted. The 
distortion at the output is of the order of 1.2 per 
cent at 2W output power. The voltage gain of the 
output stage is fixed at 50 times (34dB); this enables 
the simplest possible circuits to be used. 

POWER SUPPLY 
The power supply voltage is connected directly to 

the power amplifier at pin 2; if the capacitor C8 is 
further than about 8cm from pin 2, an additional 
0.11ÁF capacitor should be connected from pin 2 to 
earth to provide good decoupling at radio 
frequencies. The power supply to the IF section of 
the IC flows through Rl to pin 6; the internal 
regulator circuit in the LM1808 adjusts the pin 6 
voltage to between 10.5 and 12.5V. 

A 24V supply is shown in Fig. 2 (as suggested in 
the device data sheet), but a somewhat lower supply 
voltage may be used if RI is reduced to keep the 
current to pin 6 to a suitable value. However, the 
supply voltage must be considerably greater than the 
maximum value of the stabilised voltage at pin 6 
or the stabiliser circuit will not be able to function 
correctly. The absolute maximum permissible supply 
voltage is 30V. The current to pin 6 is 7 to 15mA, 
whilst the quiescent current to pin 1 is 2 to 20mA; 
obviously this latter current increases greatly when 
the device delivers power into a load. 

The input to the circuit of Fig. 2 may be con- 
veniently obtained by using a commercially manu- 
factured front -end unit and feeding the output 
through a 10.7MHz ceramic filter to a Fairchild 
µA753 amplifier, as described in Practical Wireless, 
October 1974. The output from the µA753 can be fed 
directly to CS of Fig. 2 or through a second ceramic 
filter to C5. However, any 10.7MHz input which is 
at a level greater than about 200µV may be fed 
to C5. 
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Fig. 2. Typkaicircuit providing' 
IF amplifier, FM detector and 
audio output stage. The circuit 
across pins 9 and 10 is tuned 
to 10.7MHz. The volume 
control Vitt may be some 
distance from the associated 
circuitry. 

In conclusion, it may be mentioned that the writer 
has also used the LM1808 to amplify the signal from 
an ultrasonic transducer; the power amplifier in the 
LM1808 was used to close a large relay when the 
ultrasonic waves . fell on the transducer. However, 
this is another story! 

This device is now available from: D.T.V. Group 
Ltd., 126 Hamilton Road, West Norwood, London, 
S.E.27. at £1.86 inc VAT, post and packing. Pw 

EQUIPMENT WANTED 
..active filter unit Sinclair Project 60-R. W. Sheppard, 

48 Grindstone Crescent, Knaphill, Woking, Surrey. 
:.a TAA960 integrated circuit (Mullard). -G. Singh, 250 St. 
Pauls Road, Highbury Corner, London, N.1. 

..stereo tuner (250mV output) for use with PW (Jan/Feb, 
1973) 10W + 10W amplifier. -F. Southworth, 58 Sheephill 
Lane, New Longton, Preston, PR4 4YN. 

.. Perdio transistor receivers 'Caralux' or 'Town & Country' 
for spares. -W. Pearce, 32 Wathen Road, Dorking, Surrey. 
.. FL5OB transmitter in good condition. All offers; acknowl- 
edged.-R. J. Wallace, 26 Broadheath Drive, Chislehurst, 
Kent. 

ISSUES FOR DISPOSAL 
..Oct 1968, Aug 1968, May and June 1967, Jan 1968 to 

Mar 1969 inclusive, Television. Would like to swop for 
Television July and Aug 1974 and Wireless World Sept and 
Oct 1971. -E. T. Robins, 1 Old Kingston Road, Worcester 
Park, Surrey, KT4 7QH. 

..volumes PW/TV issues (bound) to be disposed of in 
1 lot. SAE for details. -N. Stevens, 48 Eversley Avenue, 
Barnehurst, Kent. 

.. Practical Electronics Aug 1970 to Jan 1975. -M. V. 
Pedersen, 19 Belgrave Street, Brighton, BN2 2NS. 
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AUDIO ON WHEELS 
By Vivian Capel 
Published by Newnes -Butterworths, 
Borough Green, Sevenoaks, Kent, TN15 8PH 
199 pages 22.5cros X 14cros 
Price £6 

Afair amount to pay for a book of this size, but worth 
every penny or `P'. Audio on Wheels covers all 
aspects of 'in -car entertainment', detailing how to 

choose and install mobile audio equipment. Basic principles 
of radio and tape recording are given and the book also 
explains how to set -up complete systems. Many types of 
radio, cassette and cartridge players are discussed - 
including of course, stereo and 4- channel systems. 

The book caters for the radio engineer, motor mechanic 
and DIY man. For readers with little or no knowledge of 
audio, Part 1 outlines the basic principles of receivers and 
sound recording. Part 2 deals with practical applications 
and covers such things as: power supplies, speakers, car 
aerials, car radios, stereo and multi speaker systems, 
cassette players, cartridge players, motor control circuits, 
disc systems, installation, interference suppression, mobile 
public address, setting up a workshop and repairs and 
maintenance. 

FOUNDATIONS OF WIRELESS AND ELECTRONICS 
(9th Edition) 
by M. G. Scroggie , 

Published by Newnes Technical Books, Butterworths, 
Borough Green, Sevenoaks, Kent, TN15 8PH 
521 pages 21.5cros x 13.5cros 
Price £3.75 

SINCE this book was first published in 1936, over ; million 
copies have been sold. This new edition, like the 
previous ones, covers the whole basic theory starting 

with a sound exposition of the elementary principles needed 
in all branches of radio and electronics. No previous 
technical knowledge is assumed and the author has only 
used maths where he deems it absolutely essential. The 
first chapters are not greatly changed from previous editions 
but those that follow, on applications, were almost 
completely re- written in the 8th edition to take in more gen 
on semiconductors. In this 9th edition, more attention has 
been given to ICs and printed circuits and information on 
ceramic filters, SSB radio and photoelectric devices is 
included. 

Without a doubt, this book is really excellent value and 
the following contents list gives some idea of what you get 
for your money: General View of a System, Electricity and 
Circuits, Capacitance, Inductance, Alternating Currents, 
Capacitance in AC Circuits, The Triode at Work, Transistor 
Equivalent Circuits, The Working Point, Oscillation, Radio 
Senders, Inductance in AC Circuits, The Tuned Circuit, 
Diodes, Triodes, Transmission Lines, Radiation and Aerials, 
Detection, Low Frequency Amplification, Selectivity and 
Tuning, The Superhet Receiver, HF Amplification, CRTs, 
TV and Radar, Electronic Waveform Generators and 
Switches, Computers, Power Supplies, Appendix. 
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ELECTRONIC COMPONENTS (A Newnes 
Constructors Guide) 
by M. A. Colwell 
Published by Butterworth & Co. (Publishers) Ltd., 
88 Kingsway, London WC2B 6AB. 
104 pages 21.5cros x 13.5cros 
Price £1.80 

USEFUL hints that one acquires through experience of 
handling components are provided and the book sets 
out to tell the reader -in somewhat verbose terms- 

what components look like, what they do and where they 
could be employed. 

PRINTED CIRCUIT ASSEMBLY 
(A Newnes Constructors Guide) 
By M. J. Hughes & M. A. Colwell 
Published by Butterworth & Co. (Publishers) Ltd., 
88 Kingsway, London WC2B 6AB. 
88 pages 21.5cros x 13.5cros 
Price £1.80 

CHAPTERS are headed, "How and Why PCB's are 
Used," "Board Materials and their Characteristics ", 
"Planning a Printed Circuit Layout ", "Processing 

Techniques ", "Component Assembly ", "'Manufacturing 
Techniques" and "Alternative Proprietary Boards ". 

The book guides the reader through the stages of trans- 
lating circuit diagrams into PCB layouts. Image transference, 
etching, milling, and trimming methods are described. 

TRANSISTOR ELECTRONIC ORGANS FOR THE 
AMATEUR (3rd Revised Edition) 
by Alan Douglas and S. Astley 
Published by Pitman Publishing Limited, 
39 Parker Street, London WC2B 5PB. 
119 pages 14.5cros x 22.5cros 
Price £4.25 

THE construction of inexpensive compact electronic 
organs is now well within the capabilities of the home 
constructor as our readers will know. ICs are used In 

some of the designs in this book but readily -available 
transistors are employed in the majority of circuits. 

A point of interest is that a design for a Leslie -type 
rotating curtain speaker is included -a useful design and 
one for which we on P.W. often have enquiries. Once again, 
this is an expensive book but one which, will appeal to the 
home- constructor organ enthusiast for it contains some 
useful little circuits for experimentation. 

ELECTRONICS AND THE PHOTOGRAPHER 
by T. D. Towers, MBE, MA, B.Sc., C.Eng., MIERE 
Published by Focal Press Limited, 
31 Fitzroy Square, London, W.1. 
316 pages 22.5cros x 14.5cros 
Price £6.50 

This book describes in detail the electronic content of 
photographic equipment. It sets out to serve all those 
interested in electronics or camera mechanisms. Using 

a minimum of technical jargon, the text sets out precisely all 
the areas of photography where electricity is used. Its 
explanation of electronic fundamentals forms the basis from 
which non -technical readers can approach subsequent 
chapters. The discussion is extended to include separate 
exposure meters and their calculators. In the area of lighting, 
the author covers the functioning of electronic flash -guns 
and 'computerised' flash units. Photographic processing is 
covered and the book describes automatic timing, darkroom 
equipment, print exposure and process control systems 
(B & W and colour). The author finishes the book by looking 
into the "future ", and covers automatic focusing, and micro- 
circuit technology which can compress the works of a 
camera 'computer' into a pin -head sized chip of silicon. 
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DIGITAL PpRT2 

FREQUENCY 
METER 
T. J. JOHNSON 

THEE function of S5 is not so obvious and can be 

1 explained as follows: When Sob is in the posi- 
tion shown, the store pulse is allowed to pass 

through. When the switch is put in the opposite 
position, the condition presented to the inverters 
is logic `1', the store pulse thus effectively cut off. 
This means the actual condition presented to the 
stores is again `1'. The stores thus follow the data 
at their inputs. This is useful when in the time 
mode, since the counting may actually be seen. The . 
second part of the switch S5a applies a logic `0' to 
the reset lines, thus preventing the counters from 
being reset, and forming a useful hold facility. The 
second function of the switch is to produce a low - 
to-high transition which is used to reset the counter 

when first switched on and when in the time mode. 
This is achieved by placing the switch in one posi- 
tion and then the other, fairly rapidly. 

COUNTER /STORE /DECODER / 
DISPLAY 

The four counters IC11 to IC14, Fig. 8, receive the 
incoming signal from the Gate, IC10. The reset 
terminals of each IC are connected together and 
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Detailed photograph of the 
Dorans PCB's, specifically de- 
signed for use with the 7- 
segment filament tubes. All 
boards are identical except for 
connections to the 'decimal 
point' contact on boards 3 and 
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Fig. 8: Diagram of the remainder of the circuit. This should be used in conjunction with Fig. 7 part 1. IC's 11 to 22 are all housed on the filament 
tube PCB's. 
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taken to the collector of Tr6. Four four -bit latches 
are used as the store, these are IC's 15 to 18. The 
store command signal comes from Tr4 in the pulse 
generator, via SSb and the inverters in IC8. The 
inverters are required to present a pulse of correct 
positive going shape to enable the stores. One 
inverter per IC is used, so as not to load the pulse 
generator too greatly. 

Four decoders IC19 to IC22 type 7447's are used 
in the present design, since the displays chosen 
require these types. Alternatively, the 74141 IC may 
be used to drive cold cathode tubes although since 
a vast amount of modification is required to the 
circuit and PCB's this was not considered a viable 
proposition. (There is no reason however, why the 
type of display could not be changed. For example 
LED's may be used with no change in the circuit. 
However, an alternative method of mounting . the 
LED's must be found.) The displays used in this 
design, are the Doram 7 segment indicators. These 
are incandescent types, working off a supply of 5V, 
and are ideally suited to the present application. 

CONTROL LOGIC 
As was explained earlier the signal needs to be 

applied to the counter for a certain gate time, this 
is achieved by using the gate IC10. It is possible 
to apply the gate times direct to the gate, but unreli- 
able operation would result. Instead the gate is 
controlled by a signal from FF2 16C9, this has the 

advantage of isolating the signal and the gate times 
(this may also be referred to, as the Clock pulse). 

It is obvious that if the counters are not reset 
after each count, the frequency being measured will 
add to itself each time and cause an incorrect count. 
There are various methods of achieving this reset 
condition, and luckily the counters require a positive 
going pulse at either of their reset terminals. One 
method is to use a free running multivibrator to 
produce such a pulse, at the same time it may be 
used to display the count for a certain time, thus 
having a certain display time. Also in this design, a 
complication is added with the inclusion of the 7475 
stores in order to achieve a stable display. 

We now have to produce two separate pulses, one 
to reset the counters, and the other to enable the 
stores. The second pulse is needed to allow data 
at the `D' inputs to be transferred to the `Q' outputs 
of 1C15 to IC18, this is accomplished when the Clock 
is high (7475 operation condition). It follows then, 
that if the clock inputs are low then no further data 
can arrive at the decoders to be displayed, thus for 
a steady signal the numbers displayed would be the 
same. 

PULSE GENERATOR 
The important point to notice, is that the stores 

must be enabled before the counters are reset, since 
if the counters are reset first, the stores will pass this 
data to the decoders, and the resultant display would 
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Overall plan view photograph 
of the ()FM. Nate the general 
component layout and inter - 
hoard wiring. 
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be zero. We now need to produce two positive 
going pulses, in sequence, after the clock pulse has 
finished. The actual circuit for performing this func- 
tion comprises Tr3 to Tr6, Fig. 8. This circuit con- 
figuration is that of differentiators, the action of 
which is basically as follows: Normally, the input to 
the junction of R12 & C16 is high, therefore the 
capacitor is fully charged. When this goes low the 
base of Tr3 is taken negative by the charge on the 
capacitor, thereby switching Tr3 off. The capacitor 
now discharges through R13 at a time approximately 
equal to 0.7CR at which time. Tr3 will switch on, 
causing a similar action to take place at Tr4. This 
in turn will be followed by Tr5 and Tr6. Four 
differentiators are used, instead of the more obvious 
two, in order that the circuits have time to `settle 
down' before the next pulse. 

The pulse generated by Tr4 is used to enable the 
stores and is applied to pin 11 IC8e. The output 
of this is then routed to pins 1, 3, 5, 9, IC8, and then 
to their respective stores 1C15 to IC18. The pulse 
from Tr6 is connected to the counter reset terminals, 
and to the clock input of FF1 (IC9). 

INHIBIT AND RESET 
The two flip flops FF1 and FF2 in IC9, Fig. 8, 

complete the remainder of the control logic and 
operate as follows: 

With the J & K inputs of FF1 at 'V & `0' respectively, 
the outputs, are Q Low and Q High. This sets FF2 
with Q Low and Q High, thus the gate IC10 is 
closed, preventing the signal reaching the counters. 

When the reset pulse from Tr6 arrives at the 
clock input of FF1, the Q and Q outputs change 
state, ie to `1' & `0'. This presets FF2 to also change 
it's outputs state on the next clock pulse. When the 
clock pulse does arrive at the input of FF2, the 
outputs Q & Q change state to `1' & `0' respectively. 
The Q output thus opens the gate, and the signal 
is allowed through to the counters. At the end of 
the clock pulse the outputs of FF2 revert back to 
their original state, due to the connection between 
the Q output of FF2 and the clear of FF1. The 
transition from `1' to `0' of the Q output of FF2 
starts the pulse generator as described. 

It may be seen that the capacitor C16 in the 
pulse generator is being charged up while counting, 
and commences to discharge at the end. In fact, the 
reset /store sequence is almost instantaneous, after 
the end of the clock pulse. This means that the 
reset /store sequence is completed before the arrival 
of the next clock pulse, and is thus ready to count 
once again. It may also be shown that, there is no 
display time as such, since the Stores provide a con- 
tinuous display. There is however a sampling time 
which is directly related to the interval between 
clock pulses. In practice this works out to a sampling 
time of 1 second when used with a 1 second gate 
time. Thus for successive shorter gate times the 
sampling time also decreases. 

CONSTRUCTION 
The case for the counter is made from 6mm ply- 

wood and measures 255 X 203X 117mm, covering is 
with Fablon or similar material and varnished to 
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Fig. 9: Suggested dimensions for the plywood cabinet and front panel. 
The 125mm square batons may have to be fled in places to allow 

clearance for certain components. 

give a shine to the instrument. Cabinet dimensions, 
together with instructions for front panel drilling 
are shown in Fig. 9. The lettering may be applied 
using Letraset or similar and, as in the case of the 
prototype covered with transparent Fablon. The lay- 
out of the components in the case is shown, in 
Fig. 10. 

Construction of the various boards should not be 

Al d'mensions.in mm 
Diameter of fixing holes to suit components 

57 

1W2271 

Fig. 10: Most of the components are screwed to the base board, and 
the above illustration gives suggested drilling dimensions. 
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a problem, if the layouts shown in Figs. 11 and 12 
are followed. Construction of the display boards are 
simplified by the use of ready made PCB's. The 
display boards should be joined together using 

1'1 

12.5 12!5 

+ 
12.5 .. 

Display 
boards 

Fixing 
nuts 

6 BA studing 

t 
51 

6 BA clearance 

4: 

Remove copper 
track to allow 
clearance for nuts 

7 segment 
filament tubes All dimensions in mm. W2281 

Fig. 13: Connect all four display boards together with a length of 6BA 
studding. Don't forget to remove any copper track that might short 

to the studding. 

lengths of 6BA studding, as shown in Fig. 13. 
The mounting bracket for the regulator and fuse 

holder is made from aluminium, and shown in 
Fig. 14. 

25 

1 
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13 
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dotted line 

IAM04B61 
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2r 5 

80 

57 
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13 

Fig. 14: Aluminium bracket for mounting the voltage regulator MVR1 
and fuse holder. The fuse was omitted in Fig. 6 and should be connected 

between mains live and S1. 

TESTING 
It is preferable that the power supply be tested 

first, since the remaining circuits require to be set 
up using the power supply. Testing of the power 
supply should present no problems, since all that is 
required, is to ensure the correct voltages are 
obtained. 

The display boards should be tested in turn by 
connecting each to the power supply, and connecting 
the reset line to 0V. The store line shouldn't be 
connected, and a 1Hz square wave of approx 5V 
should be applied to the input. The display should 
advance one digit per second. This should be done 

to each display, any faults being cleared before 
construction commences. 

It may at this point be worth trying to find the 
board with the highest operating frequency, and 
using this in the first position. This may be done 
by applying a continually higher frequency to all 
the boards (all the boards must be connected in 
series) and noting when the display ceases. Using 
this method the fastest display board can be used 
thus extending the operating frequency of the 
counter. This is because the first board must operate 
at the maximum frequency of 30MHz. Thus the first 
board divides by 10 presenting a frequency of 3MHz 
to the second, well within the capability of the IC's. 

The input stage is the next to be tested and 
involves applying a variety of frequencies and ampli- 
tudes to ensure that ICI converts the waveform into 
a good square wave. The effectiveness of the input 
protection may also be tested, but be careful! 

The crystal clock and dividers can now be tested, 
it is advisable to check each divider IC before 
inserting it into the circuit since a `dud' can upset 
the entire clock generator. It will be noticed that no 
adjustment is provided for the crystal oscillator, 
since the crystal itself is very accurate. The timer 
control is tested to ensure that only a single pulse 
is generated when the input is earthed. It is recom- 
mended that a micro-switch be used to eliminate 
the contact bounce associated with normal press 
type switches. The remainder of the circuit, ie the 
control logic can only be tested when the other units 
are fully connected. 

After construction is completed a final check 
should be made in the case of any shorts etc, and 
power applied. If all is well, the instrument can then 
be tested to ensure correct operation, after which 
the counter is ready for use. 

FAULT FINDING 
With a complicated circuit such as this, the 

possibility of a `dud' IC is not uncommon, it is there- 
fore important that the IC be eliminated as faulty, 
as far as possible. The removal of an IC from a 
circuit board, can, more often than not, cause other 
damage. The use of IC sockets can eliminate this, 
but due to the expense, were not used in the 
prototype. 

KiNDLY NOTE! 
Rhythm Generator, June 1976 

It has been brought to our attention that 
pins one and two of IC5 (PCB3, Fig. 11) 
were connected together. This is incorrect, 
pin one should be bent clear and not 
soldered. 
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A fit of nostalgia was sparked 
off by a find whilst browsing through 
secondhand books one Sunday 
afternoon in a market town in 
rural Hampshire. Rural Hampshire 
being peopled by honest folk, 
there are racks of books outside the 
shop under a covered forecourt, 
even a notice saying "OAP's Take 
One Free ". There I came across a 
copy, in excellent condition, of ",A 
Manual of Modern Radio ", by J. 
Scott -Taggart. As Point Contact is 
not yet quite old enough to benefit 
from that notice, I duly put the 
price marked inside the front 
cover -30p- through the slot by the 
door and that evening walked 
through the covers of the book into 
a long -lost Arcadia, full of differ- 
ential reaction condensers (reduces 
the effect of hand capacity), basket 
weave coils and of course egg - 
shaped insulators. 

But don't get the idea that Point 
Contact is a boring old man who 
lives entirely in the past. As a 
practising chartered engineer I am 
also involved with the latest tech- 
niques of information transmission, 
both line and wireless (sorry, 
radio!). And like any good engineer, 
I like to know what is going on in 
other fields of engineering. Some 
of the developments are fascinating 
-take Optical Computing, for in- 
stance, I had always assumed that 
if a photograph was taken out of 

Threatened with dire consequences. 
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by POINT CONTACT 
focus, the fine detail was irretriev- 
ably lost; certainly putting the 
negative in the enlarger equally out 
of focus in the other direction won't 
help! Nevertheless, the way the 
blurring on the negative takes place 
is uniquely determined by the lens 
and the degree of out -of- focus. 
Imagine the blurred negative from 
an out of focus picture of a point of 
light on a black background. If we 
could process the information on 
the negative through a system with 
a transfer function equivalent to 
the inverse of the "point spreading 
function" of the out of focus lens, 
the negative could be made to yield 
a print showing the original point. 

Exactly this has in fact been done, 
using holographic techniques, for 
real photographs full of detail. A 
minor snag is that certain "spatial 
frequencies" (number of lines -per- 
mm on the negative) depending on 
the original lens and degree of out 
of focus are missing from the 
"sharpened" picture. On normal 
subjects this is not noticeable any 
more than a narrow bandstop filter 
causing. a 'hole' in the audio spec - 
trum, on ordinary programme mater- 
ial like a full orchestra. There are 
numerous other applications of the 
technique, which is called "optical 
computing" because the holo- 
graphic system is in fact processing 
vast amounts of information in 
parallel in real time. 

Of course, not everyone is in- 
terested in science and technology; 
take Mrs. Point Contact for example 
-although I was surprised to find 
that even she can (usually) tell the 
difference between a resistor and a 
capacitor. And the little Point 
Contacts don't really show any 
interest in electronics at all, per- 
haps because they have been 
threatened with dire consequences 
if they graunch anything in my 
"laboratory ". t am fortunate enough 

'to have a corner of the spare bed- 
room for my work bench; well, 

Clearing up when we have visitors. 

most of the space room, actually, 
so a certain amount of clearing up 
is called for when we have visitors. 
How much depends on the visitor. 

In the 20's, for most people, 
components were very expensive, 
but ready -made sets just prohibi- 
tive. Later on, as volume production 
of all -mains sets got under way, 
prices came down considerably 
and just before the war I bought a 
Cossor 365 Superheterodyne Re- 
ceiver for the princely sum of 
£7.19.6. Of course, in real terms, 
that was equivalent to the present 
day price of a good television set, 
and as a receiver it had a remarkably 
good performance. "Excellent bass 
radiation and good crisp treble" 
was the verdict of the Wireless & 
Electrical Trader. In practice this 
meant- 6dB per octave top cut from 
about middle C upwards, aided 
beyond a Kc or two by heavy RF 
filtering at the detector and °High 
Q' IF transformers. Nevertheless, 
it did have a tuned RF stage and 
Long, Medium and Short Wave- 
bands and with a long aerial and 
a following wind would pick up 
plenty of American and the odd Aus- 
tralian station. Years later, when 
servicing it, I found out the hard 
way that whilst the top cap of the 
RF pentode was grid 1, that on the 
pentode in the IF stage was anode! 
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EDITORIAL ANNOUNCEMENT 

[To:_ READERS PCB SERVICES LTD, PO BOX 11, WORKSOP, NOTES 

PRACTICAL 
WIRELESS 

VICE fOR READERS 
All boards, except SRBP, are glassfibre, drilled and roller- tinned 

U 

© IPC Magazines Ltd. 

Please supply PCB /s as indicated by tick /s in box /es 

Issue Project Ref Price P/P 

Mar 75 Electronic Organ AM0315 
(set of two) A M0318 

7 56 + 25 

Sep 75 Electronic Clock DN0795 
(set of three) DN0796 }2.40 + 15 

DN0797 
Dec 75 Radio -Pickup Link DN0792 0.98 + 12 

Dec 75 Random Number Selector DN0793A 0.98 + 12 

Dec 75 Sound -To -Light Display DN0798 1-15 -l- 12 

Dec 75 12V PA System DN2/JM 0.98 + 12 

Dec 75 Disco System, Amplifier 
(2 required) each AM0421 3-40 -l- 18 

Dec 75 Disco System, Light Modulator AM0423 2.70 -1- 18 

Jan 76 Music Box SRBP DN1/JM 2.25 + 18 

glassfibre DN1/JM 3.00 + 18 

Jan 76 Emergency Light Unit AM0419 350 + 18 

Mar 76 CMOS Crystal Calibrator AM0438 1.19 + 12 

Apr 76 DF Receiver 
(set of two) 

DN4/JM11.92 + 15 DN5/JM ff 
Apr 76 Wobbulator AM0443 1.08 °I- 12 

Apr 76 Auto. Slide Synchroniser AM0441 2.33 -1- 15 

Jul 76 Transistor Tester A002 2-08 + 15 

Jul 76 Disco Preamplifier A003 0.65 + 12 

E 

Post and packing is for one board or set of boards. Prices include VAT 
Remittances with overseas orders must be sufficient to cover despatch 
by sea or air mail as required. ACCESS welcome. Send card number only. 

I enclose Postal Order /Cheque No for £ made. 
payable to READERS PCB SERVICES LTD. 

NAME 

ADDRESS 

Post Code 

Any correspondence concerning this service must be addressed to READERS 

I 

1 

PCB SERVICES and not to the Editorial offices. 
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barda t t t TECHNOLOGICAL t PRECISION PRODUCTS 

DECIMO 
VATMAN- 
SCIENTIFIC 
Large green display, 
8- digits. 2 exponents, 
4 trig log functions 
10 =99. 
Radian degrees. 
Exchange. 
Memory, TT, 
Reciprocal, X$ etc. 
Single Function 
keyboard. 20 hr 
battery life. £25.50 
MINI -VATMAN -Similar to above but 
slimmer. Green display 8- digits. % key. 

£884 
MINI -VATMAN M -As above but with 
% and full -function memory. £10.70 
VATMAN -8 digit. % 
key. Green display. 
£8.84 
SUPER-VATMAN- 
Similar to above 
but with full - 
function memory, 
X9 Reciprical. 
71- . £11.58 

ELECTRONICS 
ROCKWELL 

63R- 
8- digit, 2 exponent. 
10 99. Memory. 
2 -level parenthisis. 
All trig and 
log functions. 
Degree radian. 
Factorial. 
Reciprocal. 
IT . s1 etc. 
Rechargeable. 

(R) £23.95 
Including recharger. 
61R -Green display. 8- digits. All trig 
and log functions. £20.42 
44RD. 9- digits or 5 digit & 2 Exp. Green 
display. Store. Otherwise similar to 
63 -R less factorial. £17.55 
64RD. 12 -digit or 8 -digit + 2 Exp. 
Additional to 44RD. Polar Rec co- 
ordinates. Degree Rad or Grad. 

£22.20 
8R- Soecial purchase. 8- digits. % key. 

Only £8.11 

29R- Special purchase. 
8- digits. % key. Full - 

function memory. 

£10.15 
24RD -Green display. 8- digit. 

£12.75 

r f- 

B 

SINCLAIR 
NEW SCIENTIFIC 
Only ;" x 2" x -Fr. 
Yet has 8- digits or 
5 + 2 exponents. 
Using the NEW 
chip, it has full 
algebraic logic 
and many more 
functions. Al- 
gebraic logic is 
constant on 
all four arith- 
metic functions. 
FUNCTIONS: 
C & CE key 
sin cos 
tan - aresin 
arccos and tan reciprocal E to 
the X natural log antllog 
nemory+ memory- memory 
exchange memory cancel 
EE exponent change ONLY 
notation PLUS a £l3.5ó degree radian switch. 
OXFORD 300- £ló25 Larger version of above. 

CAMBRIDGE- £7-45 
CAMBRIDGE MEMORY - £999 
OXFORD 150- 

CBM 
4148R- 10- digits, 2 
exponents. Full log and 
trig functions. X9, 
Reciprocal,TT, X root 
of Y. Polar rect- 
angular co- ordinates. 
2 -store memory. 
Rechargeable. Mean 
and Standard 
deviation. 
(R) £30.22 
Including 
recharger. 
4190R -10 digit, 2 exp. eu pea pros. 
scientific, statistical and (R) £41.61 metric conversions. 
SR1800- Similar to the 4148R. Green 
display. Battery operated. £22.68 
796D- 8- digits, % and store. £627 
997R- Rechargeable % and full memory. 

(R) £11.58 
including charger. 

7919D -Full trig and logs, 8 -digit ór 
5 + 2 exponents. Reciprocal. IT, Y , 
memory. 
£1288 
ADD 8 %VAT TO ALL PRICES+ 

55p p &p 

£8.32 

24K- Stainless- 
steel Slimline. 
Green display. 
Beautiful 
leatherette wallet 
to hold pen, 
note -pad and 
credit cards 
(all included). 
Full memory. 

Click- buttons. 
Rechargeable. 
Including recharger 

NOVUS 
4520 --8- digit, 2 expon- 
ent. 10 =99. RPN Logic 
Full trig and log func- 
tions. 4 Roll stack. 
Memory. Memory 

V , 

Rechargeable 
(R) £21.20 
Including recharger 
4525- Rechargeable. 
Programmable 
version of 4520. 

(R) £42.50 
Including recharger 
4510 --8- digits. 3 level stack. All trig and 
log functions. -V . TT. Reciprocal. 
Memory etc. £13.80 
4515- 100 -step programmable version. 

(R) £35.10 
8020 -Financier. 

- £16.65 
6025- Rechargeable. Financier 100 -step 
programmable. (R) £42.50 

Including recharger 
6030- Statistician. £16.50 
6035 -100 -step programmable Statisti- 
cian. Rechargeable. (R) £42.50 

Including recharger 

TEXAS 
SR50A- 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 
SRSIA -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) £46.26 

Including recharger 
NEW SR52. Card Programmable. 20 
Memories, 224 Prog Steps £231 48 
PLUS FREE Manual on any one of the 
following: 1. Statistics. 2. Electrical 
Engineering. 3. Mathematics. 4. Finance. 
NEW SR56 100 step prog. 10 digit, 2 
Exp. 10 Inde. memories all log, trig & 
statistical functions. (R) £74.25 
T1200 -8- digit. % key. £8.29 

0,4itat Waist t W!atc> k 
T'EXELAR THE SUPERB 

10- FUNCTION 
PULSTRONIC 

Shows date and month 
in correct order! Single 

button control. Display 
visible in pitch dark. firs, 

Mine, Secs, Date, Date + 
Month in Letters, Day of 
Week in Letters, Self - 
adjusting calendar, Auto 
hold and fade -out, A.M. setting indicator. P.M. 

setting Indicator. Undoubt- 
ably one of the most sophis- 
ticated watches available at 

this unbeatable price! Styled 
In finest solid Stainless- steel, 
satin finished with polished 

bevelled edges. Complete with 
adjustable matching stainless - 
steel bracelet AND a FREE 

presentation box. 
LIMITED SUPPLIES AT 
Inc. batteries, ONLY £34.62 

(R) £20.35 

CASIO 
FX -20 -Full trig and log 
functions. 8 -digit 
mantissa or 6 -digit 
mantissa and 2 -digit 
exponents. 1039 to 
10 -39. Bright green 
display. Full sin, 
cos, tan, inverse 
sin, inverse cos, 
inverse tan. Log X 
and Ina, ex, xY, 
V , Reciprocal 
Degree Radian 
conversion. 
Memory and 
exponent key. 
ONLY 
£15.65 
PX -15-As above but larger and in 
eluding a larger display, xx key. IT key. 
Reciprocal key. ONLY £19.35 
FX- 101 -De Luxe model with similar 
functions to the FX -15 but 8- digits + 2 
exponent 10 +9e to 10 -B9. 

OUR PRICE £23.95 
8R- Memory. % key. £8.32 
POCKET 8s -% key. £7.39 
POCKET MINI- MEMORY -°% key. 
Bright green display. £925 

A 
3 Functions. STRAP 

Inc. batteries. Shows hours 
mina. & secs. 

Single button operation. Limited 
supplies at this low, low price. 
ONLY £13.75. Gold finish £14.75 

DECIMO DIGITAL CLOCK /RADIO 
£32.95 OUR PRICE LARGE DIGITAL READOUT incl. VAT plus Ef p &p 

ALL ITEMS CARRY A 
FULL YEARS GUARANTEE 
B.S.I. approved mains adaptor available 
for ail non -rechargeable calculations. 

ONLY £250 
(R) =Free recharger. . 
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If 

This is the most unique clock /radio in the 
country today having a soft li" 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 

a 
the 'Drowse' 

u 
Automatic 

d's-n' 
Sun of h ethe radio's on 

ORDER FORM ' !, i 
PHONE CALLS AND PERSONAL CALLERS WELCOME MONS to THURS BETWEEN 2 & 5 p.m. 01- 4584755. SUNDAYS 10a.m.to 1 p.m. To: BARCLAY ELECTRONICS Dept. 7PW, 
1115 FINCHLEY ROAD, TEMPLE FORTUNE. LONDON N.W.11 

Please send me 

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

value £ including 55p to cover P &P 

NAME 

ADDRESS 

arda 
255 

www.americanradiohistory.com

www.americanradiohistory.com


Texan Amplifier 
as featured by 

PRACTICAL WIRELESS 

SOLE U.K. DISTRIBUTORS - HENRY'S 

eimWextoreeeere* 
KIT PRICE INC, VAT +£1A plop 
Built and tested £42.00 inc. VAT +£1 00 p &p. 

Build the Texan stereo amplifier,theeyoe camber 
doubly proud 1 For a start, you'll own a superb home 
entertainment unit. And have had all the pleasure of 
doing it yourself, with the Henry's kit. 
Look at the Texan specification 
Incorporating fully integrated stereo preamp and power amp, 
with 6 I C's,10 transistors, 6 rectifiers and zener diodes. Plus 
stabilisied, protected circuitry, glass fib pcb; Gardeners 
low -field low -line mains transformer; all facilities and 
controls. Slim design, chassis 14' " x 6" x 2" 000011.20 watts 
per channel R MS, less than 0.1 %distortion at l kHz. 

TEXAN FM 
TUNER KIT .50 

inc. VAT+ 50p pbp 

Built and tested £28.50 inc. VAT 
+50p p&p. 
Build the matching Texan stereo tuner! 
Features advanced varicap 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 u V 
aerial sensitivity. 500 mV output 
(adjustable). Tuning range 87 -102 
MHz. Mains powered. 
THE NATURAL FOLLOW -ON 

Henry's latest 
ELECTRONICS 

TALOGUE 

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

VIDEO PORT 
f!V 

An up- to -the- 
m,nute game. 
Plugs into 
Switch on. 

your TV aerial socket. 
Choose your 

you're e 

or hole -in- game - football, tennis 
gafe, For 

the -wall' Absolutely 
T. Mains ou your children. And your Dowered. List Price £42.50 HENRY'S PRICE 

£25.00 
inc.VAT +50p p &p 

*OVER 10,000 
ALREADY SOLD 
*IDEAL GIFT 

For this latest edition, we have 
made hundreds of changes and 
additions. Features now include: 

* over 5000 items- * over 200 pages 
many new * easy -to -use, complete 

* free 50p voucher inside alphabetical index 
very supe * section index 

* virtually everything * everything at 
needed by amateurs competitive prices 
and professionals 

FREE to Educational Establishments when +20p 
ordered on official headed notepaper corr./ pack 

NEAIRY's 
LONDON W2: 404/6 Edgware Road. Tel: 01 -402 8381 
LONDON W1: 231 Tottenham .Ct Rd. ¡ Tel: 01-636 6681 

*NOTTINGHAM: 94/96 Upper Parliament St, Tel: (0602) 40403 
*READING, BERKS: 130/131 Friar Street. Tel: (0734) 583230 
*HARROW: 190 /4 Station Road. Tel: 01 -863 7788 
*CROYDON: 110 North End. 

Tel: 01 -681 3310 

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

4 
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NEW STORE 

Please Note' Mail Order Customers 

VAT DOWN SATOVERPA MENTSTANY 

TRANSFORMERS 
MAINS SAFETY ISOLATING Primary 240V. Sec. 120V or 240V. 

Please state which type you require. 
All types are screened and Centre tapped to earth, 

V.A. 
(watts) 

OPEN 
TYPE P. & P. 

CASED 
TYPE 

SOCKETS 
5 amp 15 amp 

CARR- 
IAGE 

PLUGS 
FOR 

CASED 
TYPE 

complete 
£ p £ net 

50 3.98 62 
100 4.53 70 
200 7.26 80 
250 8.80 1.10 
350 10.59 118 
500 12.18 1.34 23.25 1 - O.A. 1.20 
750 16.65 - O.A. 3080 1 - O.A. 1.20 

1000 26.00 O.A. 37.77 2 - O.A. 2.40 
1500 29.85 O.A. 44.30 3 O.A. 3.60 
2000 . 35.00 O.A. 5185 1 1 O.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, and 
are fitted with covered outlet sockets. Housed In steel cases 
with carrying handles and 3ft of 3 core cable. 

12V or 24V MINIATURE TRANSFORMERS 
Primary 240V Primary voltage 240V 
Please state which voltage 

AMPS PRICE P & P 
Sec. volts mA PRICE P &P 

12V 24V £ p 3-0-3 200 1-37 25 5 -25. 1.30 26 
5 1.58 45 0 _6 x 2 IA 1-80 45 

2 1 2.05 45 
0-9 x 2 330 1.34 26 

4 2 2.52 62 0-9 x 2 500 1.83 45 
6 3 3.76 62 0-9 x2 lA 2.60 52 
8 4 4.30 85 0-15 x 2 200 1.30 25 

10 5 4.67 85 0-20 x 2 300 1.72 52 12 6 4.93 98 
16 8 6.35 1.20 0-20 x 2 1A 3.08 72 
20 10 927 1.20 0-15 -27 x 2 1A 3.86 72 

QUANTITY 1 to 24 off Basic Price 250 to 499 off 15% off 
DISCOUNTS 25 to 49 off 20% off Price 500 to 999 off 20% off 

50 to 99 off 5% off Price 1,000 to 1,999 off 25% off 
100 to 249 off 10% off Price 2,000 and over 30% off 

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, Rylands St., 
BURNLEY, Lancs. BB101RG Tel. 26934 

C J CJL LTD. P.O. BOX 34,CANT ERBURY,CT11YT 
ALL PRICES INCLUDE P&P AND V.A.T. 

ANTEX SOLDERING IRONS 
(with slide on & off bits) 
15W 'C miniature irons £2.70 

3/3271/873/16 "bits -each £0.45 
'C' Elements £1.30 
16W 'G' miniature irons £3.15 
3/32'1/873/16 "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 
2500' X25' Low leakage irons £2.70 

3/32'1/873/16 "bits -each £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 £0.85 
HAND DRILLS Leytool precision, 
compact ,5/16" chuck £3.99 
AERIALS Extend 15 -120cm £1.50 
CASSETTE ' Head Demagnetisers' 
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's £3.99 
SIGNAL INJECTOR -Audio through 
video signais,self contained £4.25 
STEREO HEADPHONES en £4.85 
SPEAKERS -75mm die. en £1.00 

DIGITAL CLOCK KITS 
using N.S.C. Module 12/24 hr. 
12/24 hr. Alarm 
STEREO HEADPHONES: -8 OHMS 
with Stereo /Mono switch 
without switch 
TELEPHONE AMPLIFIER: - 
STEREO 4 CHANNEL MIXER: - 
2 L.H. Channel 2 R.H. Channel 
REGULATED POWER SUPPLY: - 
O/P 6, 7.5, 9, 12, Volts D.C. Max. I amp 
PRINTED CIRCUIT KIT: - 
Contains everything to produce printed circuits 
RESISTORS:- 
4, watt 5% Ip each, 555 Timer -38p; BC 107)819 -9p. each 

C.W.O. VAT included 25p P & P. Send 20p for-lists or enquiries. 

CLEVELAND SUPPLIES (PW) 
P.O. BOX 20, REDCAR, CLEVELAND. 

£14.70 
£15.70 

£10.35 
£8.25 

£10.95 

£12.25 

£18.25 

£245 
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by Eric Dowdeswell G4AR 
IHAVE had an interesting letter from J. Watson 

of Bolton in which he says he has written to the 
RSGB to propose that they run a course for 

beginners, in Radiocommunication, which would 
complement the Guide to Amateur Radio and the 
Radio Amateur's Examination Manual. Personally 
speaking I would have thought that the Guide 
would have been enough but, as JW says, once into 
ones fifties and things get a bit more difficult! JW 
would like to learn just enough to pass the RAE but 
in the event one could hardly avoid learning quite 
a lot more. Not much point in just acquiring a lot 
of isolated facts even though that could be enough 
to pass the examination which, in all conscience, 
could harly be simpler! JW did try a night school 
class at a technical college but found the hour or 
so a week a waste of time and very protracted. Un 
fortunately, JW still awaits a reply to his suggestion, 
written on March 4th. 

Paul Turner (Bishops Stortford) found 15m a 
good and improving band during the month, as did 
several other correspondents. Only to be expected 
with the summer coming on, I suppose. Paul's main 
problem is the seemingly eternal QRM from the 
timebases of local colour TV sets but with the rise 
in the usable frequencies as we get further into the 
year this trouble ought to tend to diminish, being 
worse on the LF bands. Paul also noted an improve- 
ment in the 20m band especially in the afternoons 
when central and south African stations were promi- 
nent. 

Stege Cottis G15294/A8961 (Harrogate) queried a 
station signing /P /4U which would appear to be an 
amateur with one of the UN forces, such as those 
on the Golan Heights, although the 4U prefix is 
generally used by stations in Geneva, under the 
aegis of the ITU. Steve also noted 4J6A operating in 
a contest which turned out to be a UG6 station! To 
forestall any enquiries Steve's "call" G15294 is an 
identification issued on joining the International 
Short Wave League. I am glad to know that Steve 
has now made an audio oscillator so as to get on 
with the task of learning Morse. Don't try to do it 
all by yourself Steve, try and find an experienced 
op to assist or you will get into some bad habits! 

Neil Whiteside (Hitchin) sent in a brief log for 
20m but has in fact been mainly listening on the 2m 

Practical Wireless, July 1976 

band but reports that nothing has happened there 
recently to be worthy of mention. On 70cros Neil 
has a Microwave Modules converter fed from two 
6- element yagis with matching harness. He is look- 
ing forward to the operation of the 70cros Bedford 
repeater GB3BD which has been carrying out QRP 
tests apparently. Paul Flatman (Ipswich) decided 
to fix his HRO after all and as he says "when it is 
working properly it is really pulling them in" on 
an "old bit of bent wire" as he puts it. Paul is 
another to comment on the up and coming 15m 
band. On 40m he caught YV40W /P /7 on SSB. Could 
this be a new country in the offing? QTH said to be 
Margarita Island. 

Another Paul, of the Barker clan (Sunderland) 
always sends in two log sheets, one for SSB and the 
other for SSTV in which mode he got PY4AP for a 
new country. Paul is wondering if an article on 
SSTV would be of interest in the magazine. I think 
it would so he is being duly encouraged by me! 1 

am sure a lot of people would take up SSTV if they 
could only get some practical advice to put them 
on the right track. As well as studying for the RAE 
Robin Bayley (Nr. Wolverhampton) has managed- 
to complete a converter for 2m and to put in some 
listening time in the HF bands with his ex -RAF 
R1475 and long wire aerial. 

L. Thompson (Reading) mentions the very much 
improved results obtained when his 350ft long wire 
at 35ft up had to. be bent back to form a vee when 
the old elm at the far end had to come down. "Could 
this be some sort of beam "? he asks. It is, more or 
less, but if he feeds it with open feeder at the apex 
and uses an ATU he will have a very effective beam 
indeed and usable on all the HF bands. Seems it has 
around 200ft per side now. I know a lot of Iicensed 
chaps who'd be glad to get that sort of aerial up in 
their gardens! 

Alan Doherty (Portrush, Co. Antrim) didn't find 
the bands particularly good and apologises for the 
poor log covering 20, 40 and 80m SSB. Don't know 
if his move to the spare bedroom, out of everybody's 
way, has got anything to do with it! Still has his 
PR40 /FR400SDX set -up and 120ft of wire. Being 
only 100 yards from the sea he bemoans the fate of 
some of his aerials due to the Atlantic gales, but 
adds "I wouldn't change it for the world ". He also 
comments on the lack of activity by yours truly on 
the bands. My head is duly bowed in shame! How- 
ever I do have a rig which I am endeavouring to get 
on to the 80m band as soon as possible. It was a 
commercial rig with four switched crystal channels 
but by the time I have finished with it it ought to 
qualify for the appellation "home-brew"! 

Stan Hunt (Wigan) BRS36555 finally dragged 
himself away from his studies to write to us for the 
first time. Thank you Stan but don't let amateur 
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ON 
J AIR E 

radio deter you until you have passed everything 
you have to pass. There will be plenty of time later. 
He has a Trio 9R59DS with a dipole for 40m which 
is also very effective on 15m. This is in the loft but 
he hopes to get a 14AVQ vertical up on a pole in 
the garden very shortly. Stan surprised me by asking 
how he can send cards through the Bureau. Pre- 
suming you mean the RSGB Bureau, Stan. I should 
have thought you would have been supplied with all 
the relevant info on this when you "joined up "! 
Briefly, all outgoing cards are sent to, Arthur Milne 
G2MI, long time manager of he. Society's QSL 
Bureau but incoming cards are received by means 
of SAE's, from your own Sub- Manager whose QTH 
you can find by reading RadCom or contacting 
RSGB HQ. 

From Bernard Hughes in Worcester comes a nice 
log courtesy of his FR500SDX plus 20m dipole and 
66ft of wire on other bands. Having a few days off 
work he took the chance to look at 20m in the 
afternoons and was pleasantly surprised to find 
plenty of VK's coming through. Martin Chapple 
(Leamington Spa) A9090 gets best results on all 
bands when he connects half his 20m dipole with 
his 100ft wire. If you look at the total length of all 
the wire in use OM you will probably find a multiple 
of 66ft somewhere! Like 132ft ?. A half wave on 
80m and excellent on all the higher frequency bands. 
Martin also queries the lack of G4AR on the air but 
I hope my notes above will explain all. 

M. P. Bennett BRS 36644 just sent a log but, 
looking at the excellence of the entries, obviously 
had no time to write a letter! Back to Steve Cottis 
who was very impressed with the course on short 
wave propagation obtainable from Radio Nederland, 
PO Box 222, Hilversum, Holland, free of charge. 
Meant for the broadcast band boys but very useful 
still when they advance to the amateur bands! 
9K2DT was so pleased with his report from Steve 
that he not only returned the IRC's but put seven 
stamps on the envelope including a set of five 
featuring birds. Feathered ones, naturally, which 
incidentally, is my second hobby when I have the 

time! Wonder if 9K2DT should read 9J2DT? 
Phew! Who said everyone is on holiday now and 

that I wouldn't get any reports! Seem to be more 
than ever! Following on from my remarks on Tim 
Charles A8927 last month he was kind enough to 
telephone me to say he is now G4EZA and, as we 
both remarked together, that's not too bad on CW! 
Tim was one of the few who regularly sent in logs 
of stations heard on CW, and now he's lost to us, 
boo -hoo! SOS -will Paul Cowburn who wrote me a 
long letter please let me have his QTH? I have an 
envelope here with an answer and some goodies but 
no address to which to send it. Unfortunately I can't 
find a previous letter from you, Paul. 

Log extracts 
P. Turner:- 15m ZS6U 9G1JX CX5BF 2m ONSUN 

PAOYZ (via aurora) 
S. Cottis:- 80m A2CJP CT3AB JHOBQU VP2KF 

YBOABV ZB2CJ 20m CR9AJ JR1UHM (Guam Is) 
KG6JBX HL9TX TU2GA VS6D0 VR8A 7P8AC 15m 
CT3BK JA4JUU UKOAAC 

N. Whiteside:- 20m CPSDT HP1XMU KV4AB 
VPSMA 

P. Flatman:- 40m YV4OW/P/7 20m HR3JJR 
VQ9DF (Mahé Is) YBOABV ZS4BP 5N2NAS 9V1NR 
15m EL2FW JA3MPT PZ9AB VS6D0 ZD8RD 
ZP5WU 

P. Barker:- SSTV 20m CT1JI HA5KFZ IOFZW 
K4QPR OE1HNW PY4AP 9K2D0 20m AD7ZJD/AG6 
(Guam Is) CT7BC KG6JBX TJ1AF 

R. Bayley:- 80m FPRDH 40m EA6DA VP8AA 
20m A2CG0 KH6PP 

A. Doherty:- 80m PY7HS ZE6JL 40m 5T5AR 
6W8DY 20m AL7CSX(KL7) FGOGE TG9HW 
VP2LCG YJ8DE 

S. Hunt:- 80m ZB2CJ 20m FG7AN HR6SWA 
(Swan Is) VE8NS 8P6CG 15m 5T5ZR 9J2GJ 

B. Hughes:- 20m DUIDBT KG6JBX TJ1AF 
YBOACG 3D6BD 5R8BL 9M6MA 

M. Chapple:- 80m EA8CR ZL3FA 40m VK2AVA 
20m VP8HZ 9X5SP 

M. Bennett:- 80m AP2AD 20m A35AM 
(JA1XFB) HM2JM KG6AA TR8JCV VK2PA/LH 
(Lord Howe Is) 8R7X 15m FYOPHI TI2WX 

P. Cowburn:- 80m HKOCOP KZ5HP ZL1JC 
3B4AJ 40m CE3BGL VK5PV 20m HIBAB KV4IJ 
VP2KF 5N2NAS 

SHORT WAVE BROADCASTS 
by Derek Bell 

OR 

what to do with an egg insulator! John Curtis 
of Beaminster in Dorset, after reading the 
recent comments in this column on the prob- 

lems of securing aerials to trees, passes along a tip 
first used by him in the '20s. This involves fastening 
a length of stout rope to the tree sufficient to clear 
the tree branches, on the end of which is fastened a 
pulley wheel with the aerial wire running through it. 
From the pulley wheel the aerial runs to a bucket 
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or similar container filled with something heavy to 
keep the aerial wire taut. 

Pulley wheels can be expensive, so why not sub- 
stitute an egg insulator? This, as its name suggests, 
is in the shape of an egg and is.made of a ceramic 
substance for good insulation. Through it are two 
holes at right angles to each other so one hole can 
take the securing line while the other has the wire 
running free through it. This then runs down to the 
ground and is held taught by a suitable weight. 
The cost is mainly for the eggs, one for the tree end 
and one for the building end. Thin one is secured to an 
appropriate point by another lashing with the aerial 
running through or tied off to it, if you prefer the 
lead-in away from the house wall. 

David Birch of Trowbridge has another sort of 
aerial, this is a Yagi coupled to a Wien Multi-Five 
set and was enough to pull the following goodies: 

Radio Australia on 9570 at 0745 
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As you know, I'm fairly well in with the Managing Director 
of Home Radio Components Ltd. He was deep in thought 
when I called on him the other day. "Cooking up some- 
thing new ?" I said. "Yes" he replied "I'm thinking of 
giving a piece of Veroboard to everybody who buys one 
of our catalogues, but I'm wondering if the idea is a bit 
gimmicky." "Certainly not" I assured him "Several 
electronic magazines have done it before and I'm sure 
lots of customers appreciate it ". Encouraged, he went on 
"I thought that if I offered 4 projects for which the board 
could be used it would make it even more useful and 
interesting ". That set the ball rolling, and with the co- 
operation of Vero Electronics Ltd. and of Mr. Fred Bennett, 
Editor of Practical Electronics' he is now able to make 
this unique offer ... to every purchaser of a Home Radio 

Components Catalogue will be sent a piece of Vero - 
board and four projects for using it. The offer lasts for 
one month from the publication date of this journal. If you 
have not already got a current Home Radio Components 
Catalogue here is a wonderful opportunity to correct the 
omission (no constructor should be without one) and at 
the same time to win a useful piece of material and four 
interesting projects -a Touch Switch, a Thermometer, a 
Waa Waa Unit and a Light Operated Switch. The catalogue 
costs only 99p (including 34p for packing and postage) and 
it includes vouchers to the value of 30 pence if used as 
directed. This is too good to miss -send the coupon 
below with your cheque or P.O. for 99 pence. Why delay? 
Do it today! 

Today's finest Components 

65pplus 34p POST & PACKING 
The price of 99p applies 
only to customers in the 
U.K. and to BFPO Addresses 

I 

I 

I 

I 

Please write your Name and Address in block capitals 

NAME 

ADDRESS 

HOME RADIO (Components) LTD., Dept. PW, 
234 -240 London Road, Mitcham, Surrey CR4 3HD i 

(Regn. No. 
London 912966)i 

HOME RADIO (Components) ITD , Dept. PW, 234-240 London Road, Mttcham,CR4 3H0. Phone 01- 648 8422 
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PA 110 (AS ILLUSTRATED) 110W 42 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: £19.50. BUILT: £24.50. TRANS- 
FORMER £9.90. 

PA 50. 50W an WITH 45V 2A DC PSU 150 WATT 
OUTPUT TRANSISTORS AND 5 DIODE PROTEC- 
TION CIRCUIT. FUSES AND CAPS ON PSU. BUILT: 
£795. PSU CARD BUILT: £5.95. TRANSFORMER: 
£4.95. 

IC 2/4 INPUT MICROCHIP PRE -AMP TO SUIT EITHER AMP 
UNIT. FACTORY SET AT 14 MV 50k S2 LINEAR ADJUSTABLE TO 
3MV 47k S2 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. £9.95. (SCREEN PRINTED AND DRILLED). PACKAGE DEAL PA110 £64.95, 
PA50 £49.95 INC. CHASSIS , CAB. 

A COMPLETE RANGE OF DISCO MIXERS POWER 
AMPS & ELECTRONIC MODULES 

DISTRIBUTED BY MAIL ONLY. WRITE TO:- 
PARBOLD ELECTRONICS, 17 CHORLEY ROAD, 
HILLDALE, PARBOLD, WN8 7AN LANCS. 
ALL PRICES INCLUDE VAT POST AND PACKING 

CHUNKY ;" 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: £19.50. 
TEAK CABS: 7" x 4" £3.90, 8" x 5" £4,90, 8" £5.90, 10" £7.90, 12" £8.90,12" -F TW £9.90. 
BLACK CABS: 1 x 12" £1290, 2 x 12" £1690, 1 x 15" £19.90, 15" BIN £36.90, 4 x 12" TALL £24.90. 111 

INVERTORS ORION STEREO ASTRO IGNITION 
AMPLIFIER 

II 

II 

tá«ß 

+ Ü 
ßu.1. rn;; - .. 

240v -50Hz from your 12v car battery 20 -- 20 Watts r.m.s. into 8 ohm load. Distortion ASTRO IGNITION SYSTEM 
4s watttt £475 300 watt (12v) -£33 08 

less than 0.01% 100Hz- 10kHz. Frequency Complete kit of parts for this proven 
VI 75watt- £1203 500 watt (24y)- £4818 response 1dB 20 Hz to 20kHz. Hum level and tested system £10.45inc.VAT 

150 watt-521.27 IKw(50v)- £12700 virtually nil with volume full on. Ready built with only two connec- ® 
300 watt (24v)- £2645 1.5 Kw (110y)- £14080 

tions to alter £13.75 inc. VAT. All above invertors are in kit form but may be This Is a power amplifier of superb quality 
for use5ePr cellist sent enalreceipt of sea eY incorporating the very latest design features. 

Thousands have used this system 
Prices include p. and p. Professional hi -fi enthusiasts have classed it both home and abroad. Consider 

Ill P.W. AUTOMATIC EMERGENCY as fantastic and real value for money. The 
these advantages -more power, 

suPPLY CCT incorporates a low flux transformer and 
faster acceleration, fuel economy, 

battery charger. 
In 

event 
eof r with built in inputs uts for disc, tape, tuner, etc, excellent cold starting, smoother 

switches over automatically 
fromr 

battery 
p p 

' running, no contact breaker burn- 

appeared no Dec. ne2rPopefation. cc. 
as Complete kit of parts including slim line ing. Also because of the high 

parts (excluding meter) £24.50 plus£1.70p.p. bookend case, silk screened front panel and energy spark the fuel mixture can 

® FLUORESCENT LIGHT INVERTER KIT knobs £47.30 inc. VAT and p. & p. be made weaker giving further 
in watt-12v- Fluorescent light, suitable for economy and fewer plug problems. 

tents, caravans, houses, boats and secondary The bookend case, I.C's and semiconductors, Fitting time when built 5 minutes lighting for factories, hotels, Sc. P.C. board, Transformer, etc. may be 12 " -8 watt £3.90 + 35p P. á p. Built up Y approx. Please state whether 
£4.90 + 35p a. á P. purchased separately if desired. Send S.A.E. positive or negative earth. 
21"-13 watt 
£5.80 + 52p p4 

& + 52p p. á p. Built up for further information. 
TRADE and EXPORT ENQUIRIES 

IN TRANSFORMERS AND COILS INSTRUMENT CASES WELCOMED ON ALL PRODUCTS 
Both high volume and small order capacity Bookend Amplifier and attractive styled Instrument ASTRO ELECTRONICS u available. Cases available. Send S. and A. envelope for S Special offer. Miniature mains transformer P prCHES k Road, West Park 
12- 042v -6v. A. 85p + 10p p. á P. Price List. CHESTERFIELD. 31475 I 
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Radio Kuwait on 11940 at 1745 
HCJB Quito on 9760 at 0800 

a sure sign that summer is on its way when Kuwait 
is heard after tea. Can anyone tell us if the pop 
show is still going on this slot? 

A Joystick package is used by Lawrence Bennet, 
tagged on the front of his Trio 9R59DS. There 
have been varying claims made for this system and 
it seems that there is some justification for them 
since Lawrence logged the following: 

AIR Delhi on 3255 at 1730 
Radio Chad on 4904 at 1910 
Ghana National service on 4915 at 1915 
Ghana Commercial service on 4980 at 1920 
Radio Mauretania on 4850 at 1930 
Benin 'Voix de Revolution' on 4870 at 2015 
Radio Togo on 5047 at 2055 

Recently in this column there appeared a comment 
by Ian Walker on the fact that Radio Peace and 
Progress was popping up at an odd spot on the dial 
of his rig. This and other remarks on this station 
so moved Alan Potter of Bristol that he provided a 
long screed on the mathematics of intermediate 
frequencies to prove that this signal was a spurious 
one. In words of one syllable and numbers under 
ten, that my poor enfeebled brain can cope with, 
Alan proved that many receivers have an IF of 450- 
470kHz and thus the indicated freq was, in fact, 
spurious. Were it to be put through the mathemati- 
cal mill it would show one of Radio P &Ps true fre- 
quencies. Working the proper way round Alan shows 
that if one takes the true freq, it is possible to calcu- 
late the probable freqs that spurii will inhabit. 

Radio Pakistan, Alan tells us, are asking listeners 
in the UK to report to them on the quality of the 
evening signal on 7375 and 9465 between 1915 and 
2145, so if you care to co- operate the address is: 
82a Satellite Town, Rawalpindi, Pakistan. For the 
benefit of Radio Pakistan I have a report that 7375 
is usually a good signal while 9465 is drowned in 
QRM. 

I also have in front of me the scheds for "Peace 
and Progress" up to October of this year. This, 
although sent to the UK, only deals with, the Asian 
portion of our globe and is in Chinese and English, 
is shown in "metres" only and the air time is from 
0800 to 1600 with gaps into which the Chinese broad- 
casts are inserted. 

The Principality of Wales comes next in station 
news with John Higginbotham's letter passing on the 
tip that dear old Radio Nederland is starting to 
include propagation predictions in its "DX Jukebox" 
show. This seems to me to be one of the best ways 
of getting up -to -date information and I would like 
to see more propagation spots in DX shows. While 
on the subject of Radio Nederland it is with sadness 
that I pass on the news that they announced during 
March, the death of Eddy Startz at the age of 
seventy- seven. Many long -time DXers will remember 
Eddy who created the Happy Station shows and 
who was associated with them for over forty years. 
While he had retired it was not in Eddy's make -up 
to sit back and vegetate, and only four or so years 
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ago he was travelling the world lecturing and writ- 
ing his memoirs. I suggest that any gathering of 
DXers should lift a glass to Eddy's memory. 

From Les Waldron, in Stoke -on- Trent, comes a 
plea for information on a set that he rescued from 
a junk yard and thinks is an ex- Service rig. The set 
has four bands from 1.4 to 20MHz and has on the 
back a plate stating "Vancouver Radio Labs Inc ". 
So, if you can help, contact Les at 60 Cathanne Road, 
Chell Heath, Stoke -on- Trent. 

Our final word this month is once more on aerials. 
J. Watson from Bolton enquires about an aerial for 
a loft that he saw ages ago. The thing about this 
set -up was that it was in the form of a square. This 
form of aerial is perhaps not very common but one 
advantage is that the sides can be formed to the 
length desired. Maximum directivity is generally at 
right angles to the line of a wire thus by forming 
a square one can achieve equal input from all points 
of the compass. A downlead of low impedance coax 
from the centre of the wire can be fed out through 
the eaves and down the wall and back in through 
the shack window. The wire of course should be 
suspended from the roof joists with insulators. With 
that I will declare the innings closed and wish you 
best 73s. 

MEDIUM WAVE DX 
by CHARLES MOLLOY 

EADER J. M. Kracinski reports from New- 
castle-on-Tyne with an interesting log of DX 
from south east Europe and the Middle East. 

He uses a Philips lORL59D transistor portable with 
internal aerial and in spite of the limitations of this 
type of receiver for DXing he picked -up Bucharest 
on 603kHz (after Lyons had signed off) the BBC 
Eastern Mediterranean Relay in Cyprus on 638kHz 
and 1322kHz; Belgrade on 683kHz; Baghdad on 
760kHz; the Voice of America relay at Kavalla in 
Greece on 791kHz; Dyakabir, Turkey on 1061kHz 
and Sofia, Bulgaria on 1223kHz. He also asks about 
a Middle East station on 200kHz on the long waves, 
behind Radio 2. This is Ankara in Turkey which has 
been on this channel since early last year when it 
moved from 181kHz. 

The internal aerial in a transistor portable is 
directional. Maximum pick -up is at right angles to 
the ferrite rod or slab and there are two nulls, 
directions of minimum pick -up, along the length of 
the rod. These nulls enable the DXer to reduce or 
even eliminate interference simply by rotating the 
receiver. A ferrite rod aerial could be connected to 
a communications receiver. but DXers have 
developed the medium wave loop, which is based 
on the frame aerial used in the early days of radio. 
The directional properties of a loop together with 
the sensitivity and selectivity of a communications 
receiver provide the DXer with a powerful tool with 
which to explore the medium waves. 

A medium wave loop has similar properties to a 
ferrite rod aerial; it is directional and tunable, but 
on account of its greater size its pick -up is much 
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ON THE 
AIR 

greater. The type of loop in use by many DXers 
consists of a main winding of seven turns of plastic - 
covered wire of about 22SWG wound in the shape of 
a square of 40in. side. A one turn coupling winding 
is wound parallel to and centrally on the main 
winding. The two windings are supported by a frame 
made out of two pieces of lin, square wood which 
are joined at right angles to make a shape like the 
letter X. The turns are supported by four paxolin 
spacers fitted to the ends of the. arms. These spacers 
have saw cuts 14in. apart along one edge to keep 
the windings in place. 

The main winding is connected across a 500pF 
variable capacitor which is mounted at the centre 
of the loop and is used to tune the loop. The 
coupling winding goes to a small terminal block 
mounted on the loop from which a length of twin 
feeder (or twin lighting flex) is taken to the aerial 
and earth terminals of the receiver. The loop is 
'mounted on a stand in such a way that it can be 
rotated around its vertical axis. When using a loop, 
tune -in a station on the receiver, peak -up the signal 
with the loop tuning control and then rotate the loop 
for minimum interference. 

J. Watson (Bolton) and M. J. Watson (Enfield) 
are constructing loops. So is F. T. Shortridge of 
Llandudno who remarks that he had better results 
on the medium waves in the 1930s when using a 
"straight" set than he has now with his ÁR88. 
Interference (QRM) was a lot less in the '30s hence 
the need for a loop! Some DXers claim that a loop 
gives a "cleaner" signal than a longwire. The 
reduction in overloading and cross modulation would 
no doubt give this impression. An improvement in 
signal- tanoise ratio is nearly always obtained with 
a loop while, in summer, atmospherics caused by 
thunderstorms in the southern hemisphere can be 
considerably reduced when the DXer is listening 
towards the west or the east. 

Glyn Morgan (Tredegar, Gwent) who has been 
using an Astrad VEF17 portable temporarily for his 
DXing has at last succeeded in repairing his HÁ230 
communications receiver. The middle wafer of the 
wavechange switch had developed a "short" on the 
rotary section. The coil unit had to be stripped, the 
wafer removed and the carbon scraped away and 
filled -in with Araldite! A truly remarkable repair 
by a determined DXer. Glyn used to be a service 
engineer before an illness deprived him of the full 
use of his hands, and forced him into early retire- 
ment. Since the repair he has logged the BBC 
Eastern Relay on Masirah Island, Oman on 1421kHz 
and Algiers on 1421kHz (with Saarbrucken, which is 
on the same channel, off the air). Glyn uses a 40ft 
long wire, fastened to a tree in the garden but a 
loop is now under construction! 

News of another repair comes from Harold 
Emblem of Mirfield in Yorkshire. His Eddystone 730 
developed a high noise level and poor sensitivity 
which was cured when the frequency changer valve, 
which had worked loose, was pressed fully into its 
holder. It is always worth while keeping a spare of 
each type of valve in the receiver so that one can 
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be replaced should a fault develop. With his 
receiver back in service again Harold pulled in All - 
India Radio at Lucknow on 760kHz and Radio 
Pakistan in Hyderabad on 1010kHz, both stations 
being heard after 0130 GMT. 

Broadcasting in Spain is complex. Radio Nacional 
Espana, which is state owned, operates a number of 
high power regional outlets, many of which can be 
heard easily by the listener in the UK. Local radio, 
too, is well established. Chains of low power com- 
mercial stations operate across the country under 
the cailsign prefixes EAJ, EAK, ECS and EFE each 
belonging to a different network. Over a hundred 
are on 1106kHz, 1133kHz, 1385kHz, 1394kHz, 
1412kHz, 1430kHz, 1475kHz, 1520kHz and 1570kHz. 
Picking out these stations can be a real chal- 
lenge to the DXer as well as being a source of 
interest. Listen at midnight when many sign off, 
usually with a full identification. These locals are 
good verifiers if an International Reply Coupon is 
enclosed with the report. Many will send the listener 
a QSL card, pennant or picture postcard of the 
locality. Listen on 1133kHz for Radio Juventud 
Muria (EFJ19) and La Voz de Malaga (EFJ56); on 
1385kHz for Radio Centro Madrid (ECS11); on 
1394kHz for Radio Popular Vigo (EAK33) and RP. 
Santander (EAK78); on 1412kHz for Radio Tarrasa 
(EA325) and on 1570kHz. for La Voz de Alicants 
(EFE8). A full list of Spanish locals is contained in 
the World Radio TV Handbook 1976, obtainable now 
for £4.50 from Argus Books Ltd, Station Road, 
King's Langley, Herts. 

BROADCAST BANDS 
Short Wave reports by the 15th of the month 
to Derek Bell c/o Practical Wireless, Fleetway 
House, Farringdon Street, London, EC4A 4AD. 
Medium Wave Logs to Charles Molloy, 132 Segars 

Southport, PR8 3JG. 

AMATEUR BANDS 
Logs covering any Amateur bands in bandi -_ 

alphabetical order by the 25th of the month to 
Eric Dowdeswell G4AR, Silver Firs, Leatherhead 
Road, Ashtead, Surrey,'KT21 2TW. 

IMIN MIMI MN NOE =MI IMO III= IMO 11101 

SUBSCRIPTIONS 
"PRACTICAL WIRELESS " - "TELEVISION" 

We are still receiving letters, requesting sub- 
scriptions to Practical Wireless and Televison 

magazines. For those readers who are not aware, 

we regret that our magazines can no longer be 

supplied on direct subscription by IPC Limited 
due to escalating costs. 

This action is very much regretted, but it should 
not mean that any reader is deprived of his /her 

regular copies of Practical Wire less or Television. 

Readers should order direct from their local 

newsagents. Any readers outside the UK who 
have difficulty in locating a supplier should write 
to the Editor, PRACTICAL WIRELESS, FLEET - 

WAY HOUSE, FARRINGDON STREET, LONDON 
EC4A 4AD, ENGLAND. 

411111111111 MINI MI Mil _=I 
I 
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T.T.L. 74 I.C's. Prices include Postage and V.A.T. plus BIG QUANTITY DISCOUNTS 
7400 
7401 
7402 
7403 
7404 
7405 
7406 
7407 
7408 
7409 
7410 
7411 
7412 

12p 7413 
120 
12p 
12p 
12p 
12p 
35p 
35P 7425 

15p 
7426 

13p 7427 

30p 7432 25p 7454 
7414 60p 7437 25p 7480 
7416 30p 7438 25p 7470 
7417 30p 7440 15p 7472 
7420 15p 7441 65p 7473 
7422 20p 7442 65p 7474 

25p 7445 80p 7475 
25p 7446 85p 7476 
25p 7447AN 75p 7403 

7448 70p 
24' 7450 15p 7485 
40p 7451 15p 7486 
15p 17453 15p 7489 

20p 7428 
20p 7430 

15p 
15p 
30p 
25p 
30p 
309 
30p 
30p 
85p 

t00p 
309 

250p 

7490 
7491 
7492 
7493 
7495 
7496 
74100 
74104 
74105 
74107 
74109 
74118 
74120 

35p 74121 
75p 74122 
45p 74123 
40p 74125 
BOp 74126 
70p 74130 
959 74131 

Wp 
74132 

309 
SIM 
90p 
90p 

74135 
74136 
74137 
74138 

25p 
40p 
60p 
50p 
50p 

130p 
1009 
65p 

100p 
80p 

100p 
125p 

74139 
74141 
74142 
74143 
74144 
74145 
74147 
74148 
74150 
74151 
74153 
74154 
74155 

100p 
60p 

270p 
270p 
2709 
75p 

2309 
160p 
120p 
65p 
65p 

120p 
70p 

74156 
74157 
74160 
74161 
74162 
74163 
74164 
74165 
74166 
74167 
74170 
74173 

70p 
70p 
90p 
90p 
90p 
90p 

125p 
125p 
125p 
325p 
200p 
150p 

74174 
74175 
74176 
74177 
74176 
74179 
74180 
74181 
74182 
74184 
74185 
74188 

SPECIAL OFFER ALL 22 I.C.'s FOR P.W. DIGITAL FREQUENCY 
FOR £7.50 

POPULAR BRANDED TRANSISTORS 

100p 
75p 

100p 
100p 
140p 
140p 
100p 
200p 
75p 

150p 
150p 
350p 

74189 
74190 
74191 

74102 
74193 
74194 
74195 
74196 
74107 
74198 
74199 

350p 
140p 
140p 
120p 
120p 
100p 
7Sp 

100p 
100p 
185p 
1850 

COUNTER 

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. 1N4148 10 for 30p, 100 for £1.50 
1 Amp Diodes IN4001, IN4002, IN4003 4p each 30 for £1.00 

IN4004, IN4005, IN4006 6p each, 30 for £1 -50 
Zener Diodes BZY88, 400MW 3V to 33V 7p each, 100 for £6.00 

TRANSISTORS, etc. 
AC128 
AC176 
ADt49 
ADIOS 
AD162 

12p 
12p 
45p 
35p 
35p 

MTCHN PR AF117 
80p BC107 

AF114 18P ' BC10B 
AF115 18p BC709 
AF116 18p 

I BC147 

Bc148 
BC149 

1ÿp I BC157 

9p i BC159 
9p BC169 
7p BC182 

NEW LOW PRICE 
741 OP Amps 

ANY QUANTITY 20p each 
555 TIMERS 

ANY QUANTITY 35p each 
7p BC182L 12p BC212L 12p I BCY72 16p BF180 30p BFX85 25p 12N3702 12p 7p BC783 10p , BC547 12p BD124 70p BF182 30p BFX87 25p 2N3704 12p 7p BC783L lip BC548 12p 80131 35p BF183 309 BRY39 35p 1N914 3p 7p BC184 lip BC549 12p BD132 35p BF200 30p BRY56 35p BY100 15p 

12p BC184L 12p BCY70 16p BD135 50p BF244 16p BSX20 16p 
I BY126 10p lip BC212 129 BCY71 16p BD137 40p BFX84 25p 2113055 50p BY127 12p 

PLEASE NOTE THAT ALL PRICES INCLUDE POSTAGE AND V.A.T. AT 8 OR 12% AS APPROPRIATE 
MAIL ORDER ONLY 

XEROZA RADIO 
1, EAST STREET, BISHOPS TAWTON, BARNSTAPLE, DEVON 

U% S 

SHOWN 
DEDCT 

HERE10. OFFER 

FROM THE 

CLOSES 

PRICE 

JULY 31st 1976 m c,vo E1 

LINEAR ICs 
CA3089E 1.94 
KB4402 1.94 
TDA1200 1.94 
HA1137W 2.20 
CA3090AQ 3.75 
MC1310P 2.20 
KB4400 2.20 
CA3053 0.40 
CA3089E 1.50 
LM 1496 1.02 

MC1350P 0.70 
SN 76660 N 0.75 
TBA120AS 1.00 
TBA651 1.81 
uA720PC 1.40 
uA753 0.99 
TDA440 1.75 

LM380 1.00 
LM381N 1.81 
LM3900 0.68* 
MC3401 0.68* 
uA741 0.40* 
TBA810AS 1.09 
TCA940E 1.80 
TDA2020 2.99 

7805KC 
7805UC 
78L12 
78M12 
TDA1412 
7812 
7815 

78M20 
78M24 
uA723 
NE550 

LS8038 
NE555 
NE 560 
NE561 
NE562 
NE565 
NE566 
NE567 
MVAM2 
BA102 
BA121 
MV104 
MEM615 
MEM616 
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 
ZTX107n 
ZTX108n 
ZTX109n 
ZTX212p 
ZTX213p 
ZTX214p 
ZTX413n 
ZTX551 p 
ZTX451 n 

BF224n 

BD515n 
BD516p 
BD165n 
BD166p 
BD535n 
BD536p 
BD609n 
BD610p 
BD377n 
BD378p 
1N4001 
1N4004 
1N4148 
0A91 
DL704 
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 

Modules, tuners 
5600 Varicap Mosfet 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 -3 2.50 
7700 'Off -air UHF TV sound receiver Varicap 

tuned, with inlerstation 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 built -in stereo decoder. 
Varicap tuned. 24.00 

8319 Dual Mosfet tunerhead as used in 7252. 12.00 
2020k TDA2020 stereo amplifier kit. 7.85 
20201-IS Heatsink for one TDA2020 (only with IC). 0.75 
8001k 55kHz 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. 

0.08 7020k 10uV FM IF system with muting, agc, 
0.95* main tuning voltage AFC system. 
1 25 *. 92310k Comprehensive 1310 decoder, with 

notch filters and 5x gain. 

£12.50 

£4.50 

£5.35 
General Terms: CWO please, official bodies and companies please note min. invoice a IT1 ' PP for CWO orders 22p per onot clu and Eire) customers 
include sufficient for postage. VAT ís not included, and must be added at 12%x %, but t where items are marked *only add 8 %. In stock orders despatched within 48 hours. 

INTERNATIONAL 25 High Street, Brentwood, Essex. Tel: !0277) 216029, Telex: 995194. 
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ow C 
Now the VISCOUNT /V 
30 xr30 stereo Amp ®ßM 

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 x 30 is similar to the 
complete system offered 
below, but of course with the 
bigger output. 

£24.75 
+f1.50 p&p 

BSR DECKS WITH PLINTHS AT j FANTASTIC REDUCTION 
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. 

KEASY:BUILD 
THE NEW`COMPAC 

IT 
AKER 

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 1+v 50 power handling 7, watts, impedance 8 ohms nominal, magnet LL .7 
size 2a" approx., with 11" parasitic tweeter. PAIR INCLUSIVE 

+ p &p f1.70 

INCORPORATING A GARRARD DECK% 
Garrard 3 speed Deck automatic, manual 
facilities together with stereo cartridge and 
cueing device. 
Stereo 21, easy ta assemble audio system kit. No soldering required. 
The unit is finished in SimiTeak :. 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 B00mV 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 earpiecesto give optimum performance f5.25 1 £23.00 

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''x 8 woofer, 3a"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"x 11"x 9k approx. Comparable built units (EMI LE3) sold elsewhere 
for over £45 pair. 

£19.80 pair complete p 
Complete with crossover 
Components and circuit 

+ £5.20 p &p diagram. 

EMI 350 KIT 
System consists of a 13" x 8" 
approx. woofer with a 3" tweeter, 

£6,55 +£1.20 p & 
crossover components and circuit 

p. 
diagram. Frequency response: 20 Hz 

Complete with crossover to 20 KHz. Power handling 15 watts 
Components and circuit RMS into 8 ohms. (Peak 30 watts.) 
diagram 

VISCOUNT IV 
STEREO AMP 
COMPLETE 20 x 20 SYSTEMS 

SYSTEM lb £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: t. Magnetic P.U. -3 millivolts at 47 K ohms (R.I.A.A.); 2. Crystal/ 
ceramic P.U. - 50 millivolts 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 
ratio: better than -50 dB on all inputs. Tone control range: Bass ±15 dB at 50 Hz; Complete System 

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

Approx size: 15s "x3 "x10'MP6D type deck with magnetic cartridge, de luxe plinth and £6500 cover. Two Duo Type 118 matched speakers- Enclosure size 113%".13%"x 7 %" approx. in . 
veneer teak. Drive unit 10" with 21" tweeter. 12 watts handling 24 watts peak. + £6.50 p &p. 

SYSTEM2 £80e00 
Viscount IV amplifier (As System la) 
MP6o type deck (As System 1 al 
'Two Duo Type lil matched speakers - Enclosure size approx. 27" x 13" 
x 11k'. 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,D0 +£7.60 p & p. 

Ox 
YST 

PRICES: SYSTEM la PRICES: SYSTEM 2 

Viscount IV Viscount IV 

amplifier £24.75 +£1.90 p &p. amplifier £24.75 +£1.90p &p. 
2 Duo Type ltb 2 Duo Type 111 

speakers £27.00 +f8.50 p e P. speakers £41.40 +07.50 p & p. 

MHO type deck with Mag. cartridge MPeO type deck with Mag. cartridge 
de luxe plinth de luxe plinth 
and cover £19.80 +0.30 p & p. and cover £19.80 +£3.30 p 5 p. 

Total if purchased Total if purchased 
separately: £71.55 separately: £95.95 
Available complete for only: £65.00 Available complete for only £80.00 

- 
+f6.50p &p. +£7.60 p &p 

Scotland P & P Surcharge 
System la £1.75 System 2 £3.50 
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PUSH BUTTON CAR RADIO KIT- THE TOURIST Ti 

IF YOU CAN SOLDER 

CORRECTLY ON A PRINTED CIRCUIT 

YOU CAN BUILD THIS KIT CORRECTLOARD 

STEREO CASSETTE 
TAPE 0ECK KIT 
Kit comprises of ready built cassette tape 
transport mechanism. Featuring pause 
control, solenoid assisted auto -stop, 
3 digit tape counter, belt- driven balanced 
fly wheel, DC motor with electronic speed 
control, ready built and mounted record/ 
replay PC hoard, 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 imput 
mike -65dB.10KO. DIN -47dB. 100KS2.Track 
system 2 channel stereo record play -back.Tape 
speed. 4.8CM/SEC. Frequency response 50 -1200 Hz signal 
to noise ratio -42dB.Recording system AC Bias. Erasing 
system AC erase. Bias frequency 57 KHz. Size of mechanism 
8" x 5 "x 31/2" approx: unit 

ge 
This is an advanced kit 

easy to mount into your cabinet 
not suitable for those 

3 "required to clear 
without electrical 

base of mechanism 
knowledge and those ap pron. 0 

unable to solder. 

NOW YOU CAN BUILD YOUR OWN 
PUSH BUTTON CAR RADIO! 
This construction 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 must have the ability to solder on 
a printed circuit board. 

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 farstation selection, illuminated tuning 
scale covering full, medium and long wave bands. 
Size chassis 7" wide, 2" high and 4;" deep approx. 
Speaker including baffle and fixing strip 
f1 .80+45p. p&p. Car Aerial A 

L} Recommended - fully retractable 
f1.45 +40p. p &p. +E1.05 p &p. J 

035 MONO 
AMPLIFIER 

An ideal general purpose 35 watt mono amplifier with full 
mixing 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 /off. 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 1 & DISC 2: 30 my 
(into 120k RIM). Treble Filter Switch: 12 db@ 10 KHz. Tape: 
100 my (into 120k Flat). Bass Booster Switch +18 db@ 80 Hz. 
Mic: 2 my (equiliseä for dynamic). 

60 Hz. Bass Control: ±15 
Bass Booster Switch+20 db@ t`5 .00 

db@ 60 Hz, L 
Treble Control: ±12 db@ 10 KHz. +07.40 p &p 

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

CARTRIDGE PLAYER 
Compatible with Vand iscount 

the St 
IV 

ereo 

syste21, 

Unisound module 
m, 

Technical specification Mains input, 
240V, Output sensitivity 1 25mV, 

Yours 
for only 

£12. ISO +f1.70p &p. 

SPECIAL OFFER 

BUILD YOUR OWN STEREO AMPLIFIER 

As above but complete with build 
yourself Unisound Amplifier Kit 
(see opposite Panel) + 2 'Comae&t' 
easy to build £ 24.5iß kits (ses 
x+Pposite Pase) + p & p 02.00 

For the man who wants to design his own stereo - here's 
your chance to start, with Unisound - pre -amp, power 
amplifier and control panel. No soldering - just simply 
screw together. 4 watts per channel into 8 ohms. Inputs: 
120mV (for ceramic cartridge). The heart of Unisound is 
high efficiency I.C. monolithic power chips which ensure 
very low distortion over the audio speCtrum.240v. AC only. 

£8.00 £1.05 p 8 P. 

Also available with the 'Compact' (see opposite page) easy build speaker kit f14504 f2p &p 

INCORPORATES: Pm -Amp with full mixing facilities, including switched input 

PORTABLE DISCO CONSOLE 
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. 

All prices include VAT' at current rates 
Mail order to Acton. Terms C.W.O. All enquiries 

stampe U ddr 
envelops. Goods not despatched 

DO NOT SEND CARD 

Just write your order giving 
your credit card number 

All items subject to availability. 
Prices correct at est May 1976. and 

subject to change without notice, 

III Minimum order on ACCESSIBARCLAYCABD -f11. 

TECHNICAL SPECIFICATION: 
Pre -amp - Output - 200mV. 
Auxiliary inputs - 20DmV and 
750mV into 1 meg. Mic input - 6mV 
into 100K. 240 volt operation. 
Turntables capacity - 7 ", 10" ar 
t 2" records. Rumble, wow and Nutter 
Rumble Better than -35dB. Waw 
Better than 0.2 %. Flutter Better than 
0.06% ( Gaumont kalee meter). 
Finish - Satin black mainplate with 
black turntable was inlaid with 
brushed aluminium trim. Tonearm and 
controls in black and' brushed 
aluminium. 

Console size - 
Unit Closed -17 }" x 131" x B}"lapp.) 

Unit Open -351 "x137' "x44" (app.) 
This disco console is ideally matched 
for the Reliant IV and Disco 50 or any 
other quality amplifier. 
The unit is fit fished in black PVC with 
contrasting simulated teak edging, 
diamond spun control knobs with 
matching control panel. 

Yours for only 

£49.00 +f6.50 ®SI 

21C HIGH STREET, ACTON, LONDON W36NG 
323 EDGWARE ROAD, LONDON W2 
Personal Shoppers EDGWARE RD: 9 a.m: 5.30p.m. Half day Thurs 
ACTON: 9.30ó.m, -5p.m. Closed all day Wed. 
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e TRANSFORMERS 
ALL EX- STOCK -SAME DAY DESPATCH 

MAINS 
ISOLATING 
PRI. 120/240V 
SEC. 120/240 
CENTRE 'TAP WITH 
SCREEN 
Ref. VA 

(Watts) E 
07e 20 3.97 
49 60 5.84 
50 1 6.67 
51 2ÓÓ 10.43 
52 250 12-67 
53 350 14.99 
54 500 17.21 
55 750 23691 
56 1000 33 -019 
57 1500 37.681 
58 2000 41.031 
59 3000 66.401 

e115V or 240V Sec. 
only. 

30 VOLT RANGE 
Prim. 200 -240V 
Sec. 0- 12- 15- 20- 24-30V 
Ref. Amps £ 
112 0.5 2-58 
79 I.0 3-38 

3 2.0 4.85 
20 3-0 5.99 
21 4.0 6.92 
SI 5.0 8-32 

117 6.0 9.33 
88 8.0 12.38 
89 10.0 12.71 

60 VOLT RANGE 
Prim. 100 -240V 
Sec. 0- 24- 30- 40- 48 -60V 
Ref Amps E 
124 0.5 3-46 
126 I.0 4-75 
127 2.0 6.67 
125 3.0 -9.58 
123 4-0 II -45 
40 5-0 12.41 

120 6-0 14.56 
121 8.0 17 -Olt 
122 10.0 20.951 
N.89 12.0 21.879 

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

12y 
Amps 

£ 
III 0.5 0.25 I.97 
213 1.0 0.5 2.64 

71 2 I 2.80 
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 19.081 

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

P&P 
VA Ref. £ 

350 243 5-77 
0 247 13.33 

1000 250 28.41t 
2000 252 47.65t 

INO HIDDEN EXTRAS- .Prices include VAT and P & P. EXCEPT 

t WHERE CARRIAGE WILL BE ACCORDING TO WEIGHT & DISTANCE -BRS. 
Wide rangeofAudio accessories, semiconductors, Panel Meters& Multi-Meters 

SWITCHES CALLERS WELCOME (MON. -FRI.) 
SPST TOGGLE 3 FOR 0-97 OR SEND STAMP FOR LISTS. 
DPDT TOGGLE 3 FOR 1.18 

SO VOLT RANGE 
Prim. 200 -240V 
Sec. 0.19- 25.33- 40 -50V 
Ref. 
No. Amps E 
102 0.5 3.46 
103 I.0 4.61 
104 2.0 6.26 
105 3.0 7.63 
106 4.0 9.83 
107 6.0 15.08 
118 8.0 
119 10.0 19-t 

DPDT SLIDE 6 FOR 0.971 COMPONENT PAKS ANTEX SOLDERING IRONS 200 Mixed value resistors (count by weight) 
15W £340 I8W £3.19 23W 1 150 Mixed value capacitors (count by weight) 
£2.92 SOLDERING IRON KIT 1 30 Mixed value precision resistors ' ;w 2% 
£4.48 STAND FOR ABOVE 

1 

15 Assorted pots & pre -sets 
£1.49 - 110 Reed switches 
MAGNETIC TO CERAMIC 1 3 Micro Switches 
CARTRIDGE Assorted tag strips 
OPERATING VOLTAGE 20 -45V PLEASE STATE PAK REQUIRED 
ONLY £3.17. 870 PER PACK. 

SCREENED MINIATURES 
Ref mA -.Volts t 
238 200 3-0-3 1.98 
212 IA, IA 0-6,0-6 271 

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 . IA, IA 0.0.9, 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 1A, IA 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 
5112 500 12,15,20,24,30 268 

HIGH QUALITY MODULES 
3 Watt RMS AMPLIFIER £2.78 
5 Watt RMS AMPLIFIER £3.17 

10 Watt RMS AMPLIFIER £3.51 
25 Watt RMS AMPLIFIER U63 
125W RMS AMPLIFIER E17.42 
PRE -AMP for 3 -5 -10W £7.50 
PRE -AMP for 3 -5 -25W £15.38 
POWER SUPPLIES 3 -5 -IOW Li -54 
POWER SUPPLIES 25W L3.57 
TRANSFORMER 3W 12.54 
TRANSFORMER 5 -10W 1299 
TRANSFORMER 25W 13.38 
BSR MINI -DECK 

AUTO TRANSFORMERS I BRIDGE RECTIFIERS 4 Speed Single -or Auto - 
Rpf 

VWattsAuto 
Taps 

E 
50V 2A 0.55 changer (chassis) Q-53 

BSR P128R 
113 ( 20 0 -115- 210 -240 2.44 

IOOV 2A 0-61 Single and Auto (Chassis) £19.06 
64 75 4-07 100V 6A 0.95 GARRARD SP25 IV (" ) (20.13 

4 150 0 -115- 200 -220 -240 5.45 200V IA .0 .55 NEW STEREO 30 
66 300 7 -SI '200V .2A 0.67 Complete Stereo Chassis inc.: 
67 500 11 46 400V 2A 0'72 7í7w RMS, Amp, Pre -amp, 
84 1000 17.25 400V 4A 0.69 Power Supply, Front Panel, 
93 1500 20.541 600V 2A 0.78 Knobs (only needs Mains Trans.). 
95 2000 27.449 1000V 2A 0.89 Stereo 30 £18.67. Mains Trans 
73 3000 39-461 500V IOA(PM 7A6) 2-70 £3.15. Teak veneered cab. £4.51. 

AUDIO KIT 25W 
2} -25W Amplifiers 
I i Pre -Amp. 
I -} -Power supply 
I -/-Transformer 
I -+ -Front Panel 
1 -{ -Kit of parts to include on- 
off switch, neon ind. Stereo 
headphone socket. Plus In- 
structions book £32.07. 

TEAK AUDIO KIT 25W 
Teak veneered cabinet 
16;:+111:-+ 3;4 aluminium 
chassis, heat sink and front 
panel brackets plus back panel 
and sockets etc. £1100 

CARTRIDGES 
Magnetic Sonotone 100 E5.31 
Ceramic E.E.I.CS 2000 £2.67 

CASED AUTO TRANSFORMERS TEST METERS STEREO FM TUNER fitted with Phase -lock Loop 
240V mains lead input & USA 2 pin' AVO 8 MK5 E61.17 
outlets. AVO 72 126.78 4 P re' ' el stations supply 20 -35V. 90mA Max. £2271 

20VA £4.33 Ref I13W AVO MM5 E23.40 
I50VA £7.80 Ref 4W AVO TT 169 £27.26 
SOOVA £13.37 Ref 67W AVO Cases and 

1000VA £19.861 Ref 84W Accessories. 
2000VA .131.01t Ref 95W POWER UNIT 
ON SITE "TOOL ISOLATORS CCI2 -05 Output Switched 

240 to 110V 500VAto2KVA 3- 4.5- 6- 7.5 -9 -12V 
(to BS3535) Send for details ' at 500mA. £5.03. 

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

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

B. BAMBER ELECTRONIC CSDept PE, 5 STATION ROAD, LITTLEPORT, CAMBS., CB61QE 
S Telephone: ELY (0353) 860185 (2 lines) Tuesday to Saturday 

ADD 8% VAT UNLESS 
FREE WELLER 25W (SP25) SOLDERING IRON 
(worth £3.24 Inc. VAT) with all orders over t20 
Welted period only. Send now. 

HEAVY DUTY RELAYS, 24V d.c. operated 
will work on 18V) 3 heavy duty make contacts 

(around 10A rating) + 4 change over contacts 
i break Contact. New, complete with 

mounting bracket (Ideal for switching HT on 
Lineara.) Many uses for this high quality 
unit. £1.50 each. 
Good Quality Pressure Guages, 2 };n dia. 
flange mounting. 3 models avail. O-60 Ib /sq.in, 
0-100 lb sq. in, 0-200 lb /sq. in, state which LI-25 
each. 
2N3055 type Transistors, O.K., but unmarked, 
5 for £1. 

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. 1 metre 
coil 30p pack. Large reel (approx. 12 metres) 
£2.75, 

MIXED COMPONENT PACKS, containing resis- 
tors, capacitors, switches, pots, etc. All new 
(random sample bag revealed approx. 700 
items), t2 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 50p. 

SMALL MAINS SUPPRESSORS (small chokes, 
ideal for radio, HI -FI inputs, etc.) approx. fin x 
1+ in, 3 for 50p. 
PERSPEX TUNER PANELS (for FM Band 2 

tuners) marked 88 -108 MHz and Channels 0-70, 
Clear numbers, rest blacked out. smart modern 
appearance. size approx. 8+in x 1fin. 2 for 35p. 
Multiturn Pots, 10 turn, /in spindle (ex- equip), 
following values available, 2kohm, 5kohm. 
400ko , el each. 
Lead suppressors (10kohm) for mobile plug 
leads. 4 for 50p. 
1mA Meters. 2 in square, plastic fronts (these 
have a paper scale stuck over the original marked 
0-1mA which is easily peeled off and an internal 
18K resistor which is easily removed). E1'75 
each or 2 for M. 
R/S Midget 3 pole 4 way, rotary switches. 
40p each. 

OTHERWISE STATED 
HIGH QUALITY SPEAKERS, 8 +in x 6in elliptical, 
only 2in deep. inverse magnet, 4 ohms. rated up 
to 10W, £1.50 each,or 2 for £2.75 (qty. discount 

a I bl 120% VAT, 

TV PLUGS AND SOCKETS 
TV Plugs (metal type), 5 for Ste. 
TV Sockets (metal type), 4 for 50p. 
TV Line Connectors (back -to -back sockets). 4 

for 50p. Please add 14% VAT. 

PLUGS AND SOCKETS 
N -Type Plugs 50 ohm, 60p each, 3 for £1.50. 
N -Type Sockets (4 -hole Chassis mounting. 50 
ohms (a small coax lead type), 50p each: 
PL259 Plugs (PTFE), brand new, packed with 
reducers, 65p or 5 for £3. 
S0239 Sockets (PTFE). brand new (4 -hole fixing 
type), 50p each or 5 for £2.25. 
25 -way ISEP Plugs and Sockets, 40p set If plug 

lskt). 
Plugs and sockets sold separately at 25p each. 
Bulgin Round Free Skts. 3 pin, for mains input 
on test equipment. etc., 25p each. 

Mobile Converters, 24V DC input 13.8V at 
approx 3.4A DC output, fully stabilised. £3.50 
each (ideal for running 12V car radio from 24V 
lorry battery). 
Pkts. of 2BA Nuts (the self- locking ones with 
the nylon insert) 100 for 50p. 

We now stock Splralux Tools for the electronic 
enthusiast. Screwdrivers, Nut Spanners, BA and 
Metric sizes, pop rivet guns, ate. S.A.E. for list. 

I.F. Cans, On Square, suitable for rewind. 6 
for Sop. + 121% VAT. 
Miniature earphones with min. jack plug, 2 for 
50p + 12 +% VAT. 

TWIN 1 -7. CANS, approx. 1in x fin x tin high, 
around 3.5-5MHz.: 2 separate transformers in 
1 can. internally screened, 5 for 50p + 12+% VAT. 

Dubilier Electrolytics, 50µF, 450V. 2 for 50p. 
Dubilier Electrolytics, 100µF, 275V, 2 for 50p. 
Plessey Electrolytics, 470pF, 63V, 3 for 50p. 
TCC Electrolytics, 1000µF, 30V, 3 for Bop. 
Plessey Electrolytics, 1000µF, 180V. 40p each 
(3 for £1l, 
Dubilier Electrolytics,. 5000µF, 35V, 50p each. 
Dubilier Electrolytics, 50000, 50V, 60p each. 

PLEASE ADD 8% VAT UNLESS OTHERWISE STATED 
Dubilier Electrolytic,. 50000F, 70V, 65p each. 
ITT Electrolytics. 6600µF, 25V, high grade, screw 
terminals, with mounting clips, 50p each 
Plessey Electrolytic,, 10,000µF at 83V, 75p each. 
PI y C thud ay Capaciten. 0-0 'duF at 12.5kV 
DC. Screw terminals. £l-50 each. 
PLEASE ADD 120% VAT TO ALL CAPACITORS 

A LARGE RANGE OF CAPACITORS AVAILABLE 
AT BARGAIN PRICES, S.A.E. FOR LIST. 

SPECIAL OFFER! 
MAINS TRANSFORMER, TYPE 14/4. 14V at 4A, 

£2.50. 
T03 transistor insulator sets. 10 for 50p. 

MINIATURE 2 PIN PLUGS AND SOCKETS 
(fit into fin hole, pins enclosed, with covers for 
chassis mounting. or can be used for In -line 
connectors). Bargain pack of 3 plugs + 3 sockets 
+ covers, 50p. 
PROGRAMMERS (magnetic devices). Contain 
9 microswitches (suitable for mains operation) 
with 9 rotating cams. all Individually adjustable, 
Ideal for switching disco lights, displays. etc., 
or industrial machine programming. (Need 
slow motion motor to drive cams, not supplied) 
9 switch version £1.50, or 15 switch version £2. 
HEAVY DUTY HEATSINK BLOCKS, undrilled, 
base area 2f in x 2in, with 6 fins, total height 
2'in 50p each. 
RUBBER MAGNETS fin square, with mounting 
hole, 20 for 30p. 
SPERRY 7- SEGMENT P.G.D. DISPLAYS, digit 
height 0.3in .red. with decimal pointe, 150V to 
200V (nominal í80V) operation. These are high- 
volt Industriel type and therefore brighter than 
normal displays. All brand new. AT THE 
BARGAIN PRICE OF 50p PER DIGIT. TYPE 332 
(two digits in one mount) £1 each, TYPE 333 
(three digits on one mount) C1.50. (Sorry, no 
single digit available.) Data Supplied. 

80X20 (VHF Osc/Mult), 3 for 50p. 
BC106 (metal can). 4 for 50p. 
PBC 108 (plastic BC108), 5 for 50p. 
0C200 Transistors. 6 for 50p. 
BFY51 Transistors, 4 for 60p. 
BCY72 Transistors, 4 for 50p. 
PNP audio type TO5 Transistors, 12 for 25p. 
BF152 (UHF amp /mixer), 3 for 50p. 
BÁ121 Varicap Diodes, 4 for 50p, 
1N914 diodes, 10 for 25p. 

1 +in polythene chassis mounting fuseholders, 
6 for 30p. 
Mullard Tubular ceramic trimmers, 1 -18pF, 
6 for SOp. 
I.C.'s, some coded, 14 DIL type. untested, 
mixed. 20 for 25p. 

DIECAST BOXES (epprox size in Inches) 
4.3 x2.3 x 1.2 85p 
4.8 x 2.3 x 1.5 95p 
4-8 x 3.8 x 1 E7.00 
4.8x3-0x2 E1.25 
6-8 x 4.8 x 2 E1-75 
4.8z3.8x3 £1.85 
6-8 x 4-8 x 4 £2 75 
8-6 x 5.8 x 2 £2.25 
10.6x6-8x2 £265 

Please add 8% VAT 

WELLER SOLDERING IRONS 
EXPERT. Built-in-spotlight Illuminates work 
Pistol grip with fingertip trigger. High efficiency 
Copper soldering tip. 
EXPERT SOLDER GUN, e680 + VAT . (54p) 
EXPERT SOLDER GUN KIT (spare bits case, 
etc.), £9.80 + VAT (78p) 
SPARE BITS, PAIR, 26p + VAT (2p) 
MARKSMAN SOLDERING IRONS 
SP15D 15W, F3 + VAT (2401 
SP25D 25W E3 + VAT (24p) 
SP25DK 25W + bits, etc. kit £385 + VAT (31p) 
SP400 40W £344 + VAT (28p) 
BENCH STAND with spring for Marksman Irons, 
£2.22 + VAT (18p) 
SPARE BITS 
MT8 for 15W, 48p + VAT (40)- 
MT4 for 25W, 38p + VAT (3p) 
MT10 for 40W. 42p + VAT (30) 
TCPI TEMPERATURE CONTROLLED IRON. 
Temperature controlled Iron 8 PSU, C20 + VAT 
(£1.60) 
SPARE TIPS 
Type CC single Rat, Type K double flat line tip. 

AYLL SPARES AVAILA BLEEI 
each + VAT (8p). 

MULTICORE SOLDER 
Size 5 Savblt 18 s.w.g. in alloy dispenser, 32p 

VAT (3p). 
Size C1SAV18 Savbit 18s.w.g., 56p + VAT (4p). 
Size 12 SAVBIT t8s.w.g. on plastic reel £180 
+ VAT (15p) 

Terms of Business: CASH WITH ORDER. MINIMUM ORDER £1. ALL PRICES INCLUDE POST & PACKING (UK ONLY). $AE 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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DRILL 
CONTROLLER 

Electronically changes 
speed from approxi- 

mately 10 revs- to 
maximum. Full power at 

all speeds by finger -tip control. 
Kit includes all parts, case, 

everything' and full instructions. 
£250 plus 45p post and VAT 

Made up model £1.25 extra. 

PERMEABILITY TUNERS 
M.W. two stage ideal for 
use with ZN414 or similar 
circuit. Price 15p each+ 
post and VAT 15p. 

MAINS TRANSISTOR PACK 
Designed to operate transistor sets and amplifiers. 
Adjustable output 6v., 9v., 12 volts for up to 
500mA (class B working). Takes the place of any 
of the following batteries: PP1, PP3, PP4, PP6, 
PP7, PP9 and others. Kit comprises: main 
transformer rectifier, smoothing and load resistor, 
condensers and instructions. Real snip at only 
£1.50. VAT & postage 60p. 

NUMICATOR TUBES 
For digital instruments, counters, 
timers, clocks, etc. Hi -vac KNIT 
Price £1.25 each, 20p Post and VAT. 

DC HIGH CURRENT PANEL 
METERS 
35" wound wide angle 240 move- 
ment meters, flush mounting 
fitted with external shunts, made 
by Crompton Parkinson, brand 
new, still in maker's cartons. 
These are a real bargain at £530 
each. Reasonable quantities 
available in the following ranges 0-15 amps, 
0.20 amps, 0 -30 amps, 0 -40 amps, Post and 
VAT 80p each. 

WINDSCREEN 
WIPER 
CONTROL 
Vary speed of your 
wiper to suit conditions. 
All parts and instructions 
to make. $275 plus 60p 
post and VAT. 

LIGHT PIPE 
A mains operated travelling light array 24ft. long it 
uses 130 miniature bulbs which flash in sequences to 
make bands of light move along the tube -The tube 
can be draped around a particular item or set and 
cannot fail to attract attention -complete kit consists 
of -24ft. of translucent tubing -140 miniature bulbs - 
8 yards multicore cable -motorised switch -tape for 
quick connections and full wiring instructions, £15.00 
for the complete kit. Post and V.A.T. paid. 

HONEYWELL PROGRAMMER 
This is a drum timing device, the drum being 
calibrated to equal divisions for switch - 
setting purposes with trips which are 
infinitely adjustable for position. They 
are also arranged to allow 2 operations 
per switch per rotation. There are 15 
changeover micro switches each of 
10 amp type operated by the trips, 
thus 15 circuits may be changed per 
revolution. give motor is mains 
operated 5 revs per min. Some of the many uses of this timer are Machinery 
control- Boiler firing. Dispensing and Vending machines. Display lighting 
animated and signs. Signalling, etc. Price from makers probably over £20 each. 
Special snip price £990. E1.00 Post and VAT. Don't miss this terrific bargain. 

BREAK -DOWN UNIT 
Contains hundreds of useful parts some of 
which are as follows -66 silicon diodes equiva- 
lent 0,491, 68 resistors, mostly 4 watt 5% 
covering a wide range of values 4 x '1 mid 
400v condensera, 15 x -01 mid 100v con- 
densers, 2 RF chokes 8 x B9 valve holders, 1 
x 4H choke, 1 x 115v transformer, 1 boxed unit 
containing 4 delay lines also tag panels, trim- 
mer condensers, suppressors, etc., on a useful 
chassis sized approx 9" e 5" x 7 ". Only 75p 
(the 66 diodes would oust at least 10 times this 
amount). This is a snip not to be missed. Post 
and VAT 75p. 

SOUND TO LIGHT UNIT 
Add colour or white light to 
your amplifier. Will operate 
1, 2 or 3 lamps (maximum 
450w) Unit in box all ready 
to work. £795 plus 95p 
VAT and postage. 

SPIT MOTOR 
200.250V Induction motor, 
driving a Carter gearbox with 
a 1 }" output drive shaft 
running at 5 revs p.m for 
roasting chickens, also for 
driving models- windmills, 
coloured disc lighting effects. 
etc. $2.50 plus 50p post and 
VAT. 

THIS MONTH'S SNIP 

POWER SUPPLY MADE BY BUSH RADIO 
A PP3 /PP9 battery illiminator in casing with input and output leads. 
Original price over MM. 
Offered as this months snip 09.99. Poet and VAT paid. 

MULLARD UNILEX 
A mains operated 4 + 4 stereo system. 
Rated one of the finest performers in the 
stereo field this would make a wonderful 
gift for almost anyone 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 
mouth we 

offer 
the system complete at 

only £1.4.00 including VAT and postage. 

HIGH POWERED TRANSFORMER 
Rated at 250 Watts, upright mounting varnish impregnated. Its primary is for 
230/240 volts 50 cycles, it has four secondaries each 10v very high current 
windings. Just a few of the circuits it can power are: 10 -0 -10v at up to 12 amps; 
20.O.20v at up to 6 amps ; single 10v at 25 amps ; single 20v at 12} amps; single 
30v at 9 amps; single 40v at 6.5 amps. This can be used for charging or for 
amplifiers, etc., there being an earth screen between primary and secondaries. 
A transformer like this today would cost at least £15 from the makers; however, 
we are making a special offer at £250 + 28p post £1 + 8p each. Grab some 
while you can, our stock may not last long. 

TWIN OUTPUT POWER PACKS 
These have two separately R.C. smoothed outputs 
to can operate two battery radios on a stereo amp 
without cross modulation (they will of course 
operate one radio- tape -cassette -calculator in fact any 
battery appliance and will save their cost in a few 
months). 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 
40v, 6v, 70v, 9v, 12v or 24v. 
Price 5295. Post and VAT included. 

i 

OVEN THERMOSTAT 
Made by the -famous Diamond N 
Company, this has a sensor joined 
by a capillary to a variable control 
and when fitted with a knob is ideal 
for many ovens or processes, 50p 
each + post and VAT 15p. 

MAINS TRANSFORMERS 
All standard 230 -250 volt primaries $ 

v 
2 4v 

1 
amp (special) 

1'85 
P 

8.3v 2 amp 1/5 
6.3v 3 amp 1.75 
9v 1 amp 95 
9v 3.5 amp 2.50 

1.50 
12v 1 ampp 100 
6.5v- 0.6.5v 1 amp 1.50 
18v 1 amp 130 
24v 2 amp 2.25 
24v 3 amp 3.80 
12.0.12v 50mA 1.20 
6.0 -6v 50mA 1.20 
8.0.8v + amp 1.50 
25.0.25v 2 amp 3.50 
25v 1t amp 1.95 
40v tapped 10 20 30 250 watts 3.50 
50v 2 amp & 6.3v 1 amp 4.50 
60v 5 amp & 5v 1 amp 7.50 
27v 8 amp 4.50 
30v 37 amp 52.00 
80v tapped 75v & 70v 4 amp 5.50 
230v -60mA & 6.3v 1.5 amp 1.75 
275.0.275v at 90mA & 604v 3 amp 2.25 
MIT Transformer 5000v 

23mA (Intermittent) 5.80 
Charger Transformers 
6v and 12v 2 amp 1.50 
6v and 12v 3 amp 225 
6v and 12v 5 amp 3.50 
Add 30p per £1 to cover postage and VAT 
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ONLY LI.50 FOR SEVEN 
ELECTRIC MOTORS 
7 powerful batt. motors as used in racing cars and 
power models. Output and types vary for use in 
hundreds of projects -Tools, toys, models, etc. All 
brand new . reversible and for 14 -12v batte. Wiring 
diag. inc. VAT + Post 40p. FREE plan for min. power 
station. 

EXTRACTOR FAN 
Cleans the air at the rate of 10,000 cubic ft. per hour 
Suitable for kitchens, bathrooms, factories, changing 
rooms, etc., it's so quiet it can hardly be heard. Com- 
pact, 50" casing with 55" fan blades. Kit comprises 
motor, Can blades, sheet steel casing, pull switch, 
mains connector and fixing brackets. $475 including 
post & VAT. 

Monthly list available free; send long stamped envelope. 

TERMS: Where order is under 25 please add 30p surcharge to offset packing 
expenses. 

J. BULL (ELECTRICAL) LTD. 
(Dept. P.W.), 103 TAMWORTH ROAD, 

CROYDON CRO IXX 

ITS FREE! 
Our monthly Advance Advertising 
Bargains List gives details of bargains 
arriving or just arrived -often bargains 
which sell out before our advertisement 
can appear -Its an interesting list and 
its free -just send S.A.E. Below are a 
few of the Bargains still available from 
previous lists. 
Stereo timing lights generally need a 50 mA 
bulb. We have these in plastic encapsulations 
suitable for panel mounting with output leads. 
Price 40p + 10p. Available in 6v or 12v. 
12v. Blower. Complete unit ready to install into 
car or caravan, etc., size approx. 3" diameter by 
5" long - made for services so good quality, quiet 
in operation - low current consumption. Price 
£2.00 + 16p. Post 40p + 4p. 
30 amp D.P. Changeover Switch. These are very 
heavy'duty in solid cast iron boxes sprayed silver 
and intended for switching from mains to emerg- 
ency supply or from one transformer or generator 
to another for maintenance. Hand -operated by 
lever on the side. Price 02.75 + 22p each plus 
carriage £1.50 + 120. £1.50. Note. These are 
ex- equipment. Ditto but 60 amp £3.75 + 30p. 
Carriage £2.00 + 16p. 
More Disco Switches. These are similar to the 
Honeywells, which we regularly stock, except that 
they are by a Swiss maker and not new but in good 
working order, covered by our normal ex- equip- 
ment guarantee. Two models available, 2 switch 
driven by mains- operated motor with gear box 
giving 20 rpm. Price £2 + 16p. Post 30p + 3p. 
Other is 12 changeover switch model driven by 
mains- operated motor of 15 rpm. Price 8250 + 
28p. Post 40p + 4p. 
Panel Meter 0 -1 mA, full vision flush mounting, 
Eagle. Regular price over £3. Our price $2 each 
plus 16p. Post 15p. 
Camping Lights. Two new 12v camping lights have 
arrived this week, all made up ready to join to 
your car battery. 2 models - 21" 13w. Price £3.75 
+ 305. Post 85p + 7p. And 12" 8w. Price £830 + 
24p. Post 75p + 6p. 
Tuner Cassette as described in March "Practical 
Wireless " - Please note we can supply the ferrite 
slab and the ZN 414 IC. Price for these two items 
£2.25 Including post and VAT. Copy of the circuit 
supplied on request. 
Burglar Alarms. More and more burglars seem to 
be thriving on the properties of people who cannot 
be bothered to install burglar alarms. We can 
offer the intruder alarm as described in "Everyday 
Electronics" September issue. This is a good 
circuit and not too expensive. Price is £883 
+ 81p. Post 40p + 10p. 
Thermally protected motor. American made 1" 
stack- This revs. at 2400 RPM, suitable for fan 
or similar application. Special feature is the trip 
which cuts off the mains should the motor over- 
heat. Prier £110 + 13p. Post 25p + 2p. 
Amplifier in case with speaker, marketed by 
British Relay. This is in good quality cabinet 
with back and elliptical speaker. The amplifier 
is the Newmarket PC 4 module, together with 
volume control, size 9k" x 6" x 35" deep, the 
amplifier can be powered by an internal 9v 
battery or from external mains source. Very 
useful amplifier for around the home or in the 
workshop for troubleshooting, or for testing out 
a quick lash up. Limited quantity of these, offered 
at bargain prices of £4 + £1. Post 40p + lop. 
Teak veneered double cabinet. We believe that 
this was made from one f the Leak systems, 
It is 25" x 4:1" high x 8" deep made of thick 
board with sound /vent holes and should be ideal 
to home amplifier and tuner, or amplifier and one 
speaker. Very high quality cabinet which would 
cost £4 or £2 to make today. Price £2 + 50p + 
80p + 20p. 
Disco Dimmers made by Ultra Electronics, this fs 
a variable controller which can be fitted behind 
a panel or into a standard switch box and it will 
control by 1250 watts along your similar non- 
inductive load. Very special price only £3 + 
24p + 30p + 3p. 
Disco Black Light Lamp 175 watts- 230/240v 
pear -shaped back outer glass which obscures all 
visible radiation but emits long wave ultra violet 
(black light). This lamp provides a convenient 
way of fluorescing a discotheque, club, dance hall, 
party . le, and being a direct plug in replacement of 
a tungsten lamp it is very convenient for tempor- 
ary wage anywhere. Price £6.50 + 50p. Post 50p 
+ 4p. 
Some more Relay bargains, Miniature plug -in 
type with perspex dust cover 700 ohm 12v DC 
working. 4 sets of gold- plated changeover contacts 
112 amps. Normally an expensive relay. Our 
price £1 + Sp. 
Mains Reisie 220/140v. AC operated with 10 amp 
changeover contacts, open type, one screw 
fixing 3 sets changeover contacts £1, + 8p each. 
Three Changeover perspes covered plug -in types 
£1.25 + lop each, bases for same 30p + 2p each. 
Available with following coil voltages 12 v AC. 
50v AC 230/240 AC. Also still available the most 
versatile type 600 relay which, having a double 
wound coil, is suitable for working off 0, 12 or 
24v- DC or mains through series resistor. This has 
multiple contacts and the price is 40p + 3p each. 
Sound Transducer balanced armature type, 
600 ohm imp. in capsule, size diameter 10" by I" 
thick. Useful in digital equipment or for audio 
monitoring, or as a microphone or speaker, good 
quantities available. Basic price 50p + 4p less 
our usual quality discounts. 
Special Instrument offer is a Russian made Galvo, 
very sensitive precision instrument, full scale 
deflection 7 -0 -7µA. This is a bench mounting 
instrument of extremely high sensitivity (31tA 
per division) size approx. 61" x 2t" x 2 ". 
Price £9.50 each + 78p. Post 50p + 4p. 
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DoIbyTM Noise Reducer Kit 

Trademark of Dolby Laboratories Inc. 
The latest addition to our exclusive range of matching high fidelity units. 
The Dolby Noise Reduction System is designed to reduce background noise on open reel or cassette tape recorders. Used in the signal path to and from the 
tape recorder, the unit will encode (Dolbylse) signals during recording, and, during playback, may be used to decode either your own encoded material, or 
commercially available Dolby encoded cassettes. 

Featuring: 
switching for both encoding (low -level h:f. compression) and decoding 
a switchable f.m. stereo multiplex and bias filter 
provision for decoding Dolby f.m. radio transmissions (as In USA) 
no equipment needed for alignment 
suitability for both open -reel and cassette tape machines 
check tape switch for encoded monitoring in three -head machines 

The kit includes: 
-complete set of components for stereo processor 
-regulated power supply components 
-board -mounted DIN sockets and push -button switches 
-fibreglass board designed for minimum wiring 
-solid mahogany cabinet, chassis, twin meters, front panel, knobs, mounting screws and nuts 

Calibration tapes are available for open -reel use and for cassette (specify which) PRICE £1.80 + VAT* 

PRICE: £34.40 + VAT 

'Wireless World' 
May, June, July '75 

Typical performance 
Noise reduction better than 9dB 

weighted 
Clipping level: 16.5dB above Dolby 

level (measured at 1% third har- 
monic content) 

Harmonic distortion 0.1% at Dolby 
level (typically 0.05% over most of 
band, rising to a maximum of 
0.12 %) 

Signal -to -noise ratio: 75dB (20Hz to 
20kHz, signal at Dolby level) at 
Monitor output 

Dynamic Range > 90dB 
30mV sensitivity 

S-2020TA STEREO TUNER 
ö SOLID MAHOGANY CABINET I 

A high -quality push- button FM 
Varicap Stereo Tuner with Interstation 
mute combined with a 20W r.m.s. per 
channel Stereo Amplifier. 

AMPLIFIER KIT PRICE: £49.95 + VAT 

Please add VAT at 121% unless marked thus * when 8% applies 
We guarantee full after sales technical and servicing facilities on all our kits 

INTEGREX LTD. 
P /ease send SAE for complete lists and specifications 
Portwood Industrial Estate, Church Gresley, 
Burton -on- Trent, Staffs DE11 9PT 
Tel. Burton -on -Trent (0283) 215432. Telex 377108 

THD <0.1 % @20W 
Tuner S/N 30dB 00 1 915V 

(mono) 
Toroidal Transformer 

Access 
Barclaycard 

BENTLEY AC O U STI C 
CORPORATIONLTD. 

7a GLOUCESTER ROAD, LITTLEHAMPTON, SUSSEX 
All prices inclusiva of V.A.T. at 121% Telephone 6743 

E0F82 50 
E0F86 10 

ECH21 00 
ECH35 180 
ECH42 80 
E0H81 86 
501183 50 
ECH84 -50 
ECL80 50 
ECL82 -40 
ECL83 O 
ECL84 70 
ECL85 .70 
ECL86 -45 
EF22 1-00 
EF40 85 
EF41 -75 
8842 90 
EF73 175 
EF80 -30 
EF83 195 
EF85 -40 
EF86 50 
EF89 35 
EF91 -50 
5E92 -50 
EF97 -90 
EF98 -90 
5E183 -40 
5E184 .40 
EF804 175 
EH90 -45 
EL32 -80 
ELM 1-00 
EL35 3-00 
5137 3-00 
EL41 -55 
EL81 70 
EL83 -70 
EL84 35 
EL86 -60 
EL95 -70 
EL360 1.80 
EL506 1-20 
EM80 -55 
E1/81 -80 
53183 80 
EM84 -45 
EM85 1-20 

EMM803 10 
E.50. 

EY81 -45 
EY83 -60 
EY84 1-20 
EY86/7 40 
EY88 55 
EY91 -50 
5240 -55 
EZ41 -55 
EZ80 35 
EZ81 35 
GY501 -85 
GZ32 .60 
G233 1.80 
G234 -75 
GZ37 120 
HABC80 80 
HL23DD 

-80 
HL41DD 

100 
HL42DD 

1-00 
B:N309 170 
HVR2 1.00 
HVR2A . 

1-00 
KT41 1-00 
KT66 3.00 
gT81 2-00 
KT88 576 
KTW61 

1-60 
KTW62 

1.50 
KTW63 

1.20 
MHLD6 

1-00 
P61 -80 
PABC80 -45 
PC86 65 
PC88 -86 
PC95 -70 
PC97 -40 
PC900 -40 
PCC84 -40 
PCC85 -50 

PCC89 b0 
PCC189 80 

PCF82 60 
PCF84 70 
PCF86, 80 
PCF200100 
PCF201100 
PCF801 5 
PCF802 55 
PCF806 -80 
PCH200 

1-00 
PCL82 -45 
PCL83 50 
PCL84 50 
PCL86 55 
PCL805 80 
PEN45 1.00 
PEN45DD 

1-00 
PEN46 .80 
PEN453DD 

2-00 
PENDD- 

4020 1-00 
PFL200 -70 
PL33 -50 
PL36 -80 
PL81 60 
PL81A 60 
PL82 -45 
PL83 -45 
FL84 -50 
PL504/500 

-85 
PL505 1-55 
PL508 1'00 
PL509 1-55 
PT4D 1-00 
P733/2 -50 
FY80 -50 
PY81 -40 
PY82 -40 
PY83 45 
PY88 -50 
PY500A 

110 
PY800 45 
PY801 46 

QQV03/10 
0 

200 
QS75/20100 

Q895/10 
1.00 

Q8150/15 
1.80 

QVO6/20 
3.50 

1119 -76 
TH233 1.00 
TP2620 1-00 
UABCSO -45 
UAF42 70 
UBC41 80 
UBC81 80 
UBF80 -60 
UBF89 60 
UBL21 2.00 
1.7092 -50 
UCC84 -90 
UCC86 -60 
UCF80 -80 
UCH21 2-00 
UCH42 80 
U0H81 60 
UCL82 -45 
UCL83 .85 
UF41 -70 
UF42 80 
UF80 ' -40 
UF85 .50 
UF89 -50 
UL41 -70 
UL84 50 
173180 .80 
17541 b0 
UYSS 50 
1710 B00 
U12/14 116 
1.719 4.00 
U25 80 
1.726 -85 
1733 175 
U36 1-75 
U45 1.20 
U81 -80 
U191 50 
U2b1 100 

U403 90 
U404 75 

U4020 76 
VP23 85 
VP41 0 
VR105 60 
V13111 1-00 
Vti120 1-00 
VU120A 

1.00 
VU133 1.00 
W107 -75 
W729 1-20 
X41 1.00 
X66 1-80 
Z759 5-85 
Transistors 
& Diodes 
1N4744 -18 
2N404 -21 
2N966 1 
2N1766 -58 
252147 99 
2182297 28 
252389 16 
21/3053 -35 
2N3121 2-90 
2N3703 -23 
2N3709 23 
AA119 -18 
AA120 -18 
AA129 -18 
AAZ13 21 
AC107 -18 
AC113 80 
AC126 -14 
AC327 -20 
AC128 -28 
AC132 -23 
AC154 0 
AC156 3 
AC157 30 
AC165 -30 
ACI66 -80 

AC176 84 
AC177 -32 - 

ACY18 28 
ACY19 28 
ACY20 .21 
ACY21 3 
ACY22 48 
ACY28 91 
AD140 -42 
AD149 -58 
AD161 -53 
AD162 -53 
AF114 -30 
AF115 -18 
AF117 , 28 
AF121 -35 
AF124 -30 
AF125 -20 
AF126 21 
AF180 -58 
AF186 -84 
BA315 1.8 
BA116 21 
BA129 -14 
BA130 -12 
BA153 18 
BC107 -14 
50108 -14 
B0109 -14 
0C113 30 
BC115 -18 
BC116 -30 
BC118 28 
BCY10 -53 
BCY12 18 
BCY33 -23 
BCY34 28 
BCY38 28 
8E158 -21 
8E159 $0 
8E163 88 
8E173 -44 
8F180 -35 
8F181 47 

BEY 50 98 
BFY51 .28 

BY100 -21 
BY114 91 
BY126 .18 
115127 -21 
BYZ10 -30 
BYZ11 -80 
BYZ12 -30 
BY213 -30 
FS211A 26 
F8Y41A 26 
OA9 .14 
0A47 12 
0A70 -18 
0A73 -18 
0A79 -11 
0A81 -11 
0A85 11 
OA90 44 
0A91 -11 
OA95 -11 
0044 12 
0C45 18 
0046 48 
0070 -14 
0071 -18 
0072 -13 
0074 -MI 
0075 -18 
0076 -18 
0077 32 
OC78 -18 
0078D -18 
0081 13 
008120 43 
0082 -13 
0082D 48 
0083 23 
0084 -E8 
0C123 18 
00169 10 
00172 41 
00200 -66 

OB2 -40 
OZ4 -55 
1A3 -80 
1A5GT -55 
1A7GT .80 
1B3GT -55 
1H5GT 80 
1L4 -25 
INSGT -75 
1R5 -50 
184 -40 
1174 -70 
11J5 85 
21321 -65 
2GK5 -75 
2%2 70 
3A4 -55 
3D6 -40 
3Q4 80 
3Q5GT -70 
384 -45 
3V4 -80 
4CB6 75 
5CG8 -75 
5R4GY 1.00 
5U4G 60 
5V4G -60 
5Y3GT -55 
5Z3 100 
5Z4G -55 
5Z40T -55 
6/30L2 -80 
6A8G 1-40 
6A07 -55 
6AG5 -35 
6AH6 -70 
6.415 75 
6AK5 -45 
BAKB -70 
6AM8A -70 
6AN8 -70 
6AQ5 50 
GARB -80 

1-00 
BATS 50 
6AU6 -40 
6AV6 -60 
6AW8A -90 
6A%4 75 
6B8G 35 

6BA6 -40 
6BC8 -90 
613E6 -40 
6B116 -70 
6816 -85 
6BK7A -95 
6BQ7A 80 
6BR7 1.00 
gg11g 1.25 
61387 1-70 
6BW6 1-00 
6BW7 -65 
6B26 80 
6114 -40 
6C5G -80 
606 46 
gC9 2-00 
60136A -50 
6CD6G 1.80 
6CG8A 80 
601,6 -75 
gCL8A .95 
6057 100 
gCUS -90 
6CW4 147 
6D3 -75 
61157 90 
6DT6A -85 
BEWB -85 
6E5 1-00 
6E1 -80 
6F6G 80 
6E13 -90 
61'14 90 
6F15 -75 
6F18 80 
6E23 0 
6E24 -80 
61'25 1.00 
6E28 -75 
6F32 -70 
6G60 -50 
6GH8A -80 
613-K5 -75 
6GU7 90 
611602 -30 
615GT -50 
618 -35 
6J7G -35 
61U8A -90 

6K7G 36 
eKBG -50 
6L1 2-50 
6L6GC -70 
6L7 -60 
6L18 -80 
6L19 2.00 
6LD20 80 
6N7GT -70 
6Q7G 50 
8Q7GT -50 
6Q7(M) -65 
6R7G -70 
6SA7 -55 
6SC7GT -75 
68G7 50 
68117 -55 
6817 80 
6SK7GT -55 
68Q7 -60 
6V6G -30 
6V6GT -55 
6X4 -45 
8%5GT -50 
7B6 -80 
7B7 '80 
7H7 -80 
7117 2-00 
7Y4 -80 
7Z4 -80 
9D7 -70 
1002 -70 
IODE7 -SO 
10F1 75 
10F9 86 
I0F18 85 
101,1)I1 75 
101.13 -80 
10P14 2-50 
12A6 -86 
12AC6 -80 
12AD6 80 
12AE6 -80 
12AT6 45 
12.4176 -50 
12AV6 -60 
12BA6 -50 
128E6 -55 
12B117 55 
12BY7 85 

12E1 8-50 
12J70T -70 
12K5 1.50 
12K7GT .50 
12K8 75 
12Q7GT -50 
128C7 50 
128G7 -55 
128117 -50 
12817 -80 
128Q7 80 
12E1117 75 
14137 -75 
1407 110 
19AQ5 65 
19G6 8.50 
20D1 70 
20F2 -85 
20L1 1.20 
20PI 1-00 
20P3 1.00 
20P4 1.00 
20P5 1.50 
25A6G -70 
25L6G -70 
25Y5G -80 
25Z4G 
25Z5 .75 
25Z6G -80 
28D7 2-00 
30A5 -75 
30C16 1-00 
30C17 1-00 
30018 100 
20E5 -75 
30FL1 11.0 
30FL2 1.10 
30FL13 70 
30E1.14 1-00 
30L15 -80 
20L17 75 
3oP4MR 

1-05 
30112 80 
301.19/ 

. 30P4 -90 
30PL1 -05 
30PL131E0 
301'1.14 1-80 
30PL15 0.90 

35A3 -80 
3505 85 
35D5 .90 
35L6GT -80 
35W4 -66 
3523 -80 
35Z4GT -70 
35Z5GT -SO 
42 150 
43 1.25 
5085 1.00 
5005 70 
500D6G 

1.20 
50EH5 -85 
50L611T 

1.00 
85A2 75 
85A3 -75 
90AG 8.00 
9001 -85 
90CG ESO 
150E2 1.00 
2158G 80 
807 140 
5702 1.20 
6763 L85 
6057 1-00 
6060 1-00 
6067 1-00 
7193 80 
9002 -55 
9006 45 
ACPEN190 
AC6PEN 

10 
AL60 120 
ARP3 -50 
ATP4 50 
AZ1 -50 
AZ31 -60 
AZ41 -50 
B36 -75 
BL63 8.00 
CL33 1-75 
CY1C 1-00 
CY31 -70 
DAF91 35 
DAF96 80 
DC90 -70 

DF91 -80 
DF96 80 
DK40 -70 
DK92 1-00 
DK96 -70 
DL96 65 
DM70 -80 
D71 1-75 
DY87/6 40 
DY802 45 
E80CC 2.50 
E80CF 6.00 
ESOF 2-20 
ES8CC 1.20 
E92C0 70 
E18OF 1-15 
E182CC 

3-00 
5188CC 

2.50 
51148 -50 
EA50 40 
EA76 1.80 
EABC80 -40 
EAC91 -50 
EAF42 -70 
EAF801 -75 
E834 .30 
51391 .20 
58041 -75 
EBC81 -45 
EBF80 40 
E8F83 48 
EBF89 -40 
EBL21 2-00 
EC86 '00 
E088 -90 
EC92 B5 
E0033 2.00 
E0035 2-00 
ECC40 1.00 
ECC81 -40 
ECC82 -40 
EC082 -40 
ECC84 35 
5CC85 45 
50086 155 
ECC88 -55 
ECG/89 SO 
ECC807140 

6IATOHED TRANSISTOR SETS:- 
LP15 (A0118. AC364. AC367. AA720) 61p 
per pack 1/0081D A 2/OC81, 50p. 
1/OC44 k 2/OC46, -60p. 1/00O2D a 
2/0082 66p. Bet of 3/0083 -76p. 

VALVES ALSO REQUIRED TO PURCHASE. LOOSE OR BOXED, BUT MUST BE NEW. OTTERS 
MADE BY RETURN. 
All goods are unused, tested and guaranteed. Despatch charges:-25p on all ordere below 110 in 
value. Orders over £10 post free. Orders despatched same day as received. Any parcel insured against 
damage in transit for 6p per parcel extra. Terms of business available on request. Many others in 
stock too numerous to list. Please enclose S.A.E. for reply to any correspondence. 
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RETURN OF POST MAIL-ORDER SERVICE 
JUST RELEASED BAKER DISCO SPEAKERS 

HIGH QUALITY- BRITISH MADE 
R.C.S. 100 watt VALVE AMPLIFIER 

Four inputs. Four way mixing, master volume, treble and 
bass controls. Suits all speakers. This professional quality 
amplifier chassis is suitable for all groups, disco, P.A., where 
high quality power is required. 5 speaker outputs. A/C mains 
operated. Slave output. Produced by demand for a quality 
valve amplifier. 
Suitable carrying cabinet £14. Price £85 cary. £250 

ANOTHER R.S.C. BARGAIN ! 
ELAC 9 + Sin. HI -FI SPEAKER TYPE S9RM 

This famous unit now available, 10 watts, 8 ohm. 

Price £325 Post 40P 

10in round E4.95. 

8" or 10" x 6" ELAC 
HI -FI SPEAKER 

Dual cone plasticised roll cur- 
round. Large ceramic magnet. 
50- 18,000 cps. Bass resonance 
55 cps. 8 ohm impedance. 
10 watts. £395 

TEAK VENEER HI -FI SPEAKER CABINETS 
MODEL "A ". 20 x 13 x 12ín. 

Post 
lOio. speaker. ot£ I I 25 95p 

MODEL "B ". 16 x 10 x 9in. 
For 13 x Sin. or £6.0c Post 
8 in. speaker 759 

MODEL "0". 80 x 20 x 121n. 
Reflex cabinet will accept 1 -12in. 
bass unit, 1 -Sin. mid range, 1 -3in. 
tweeter. Teak finish. Grooved 
front £2150 Ca£3 

LOUDSPEAKER CABINET 
WADDING 18tH. wide, 25p ft. 

GOODMANS CONE TWEETER 
84ín. diam. 18,000 C.P.S. 25 WATTS 812 £325 

BARGAIN 4 CHANNEL TRAN- 
SISTOR MONO MIXER. Add 
musical highlights and sound 
effects to recordings. Will mix 
Microphone, records, tape and 
tuner with separate controls into 
single output. 9 volt £5.20 battery operated. 
STEREO VERSION OF ABOVE £685. 

BARGAIN 3 WATT AMPLIFIER. 4 Transistor £3.95 
Posh -Pull Ready built with volume, treble and 
bass controls. 18 volt battery operated. Maine Supply £345. 

THE "INSTANT" BULK TAPE 
ERASER & HEAD DEMAGNETISER. 
suitable for cassettes, and all sizes of 
tape reels. A.C. mains 200/240V. 
Leaflet S.A.E. £3.95 Pest 

HEATING ELEMENTS THIN 
OFFERING 1001 USES for every type of heating and 
drying applications in the home, garage, groenhnnle, 
factory (available in manufacturing quantities). APProx. 
size 10l' x St x Ain. Operating voltage 200/250V. a.c. 
250 watts approx. Printed circuit element enclosed in 
asbestos fitted with connecting wires. Completely flexible 
providing safe Black heat. British -made for use in photo -. 
copiers and print drying equipment. 
Ideal for home handymen and experimenters. Suitable 
for Heating Pads, Food Warmers, Convector Heaters, etc. 
Must be clamped between two sheets of metal or asbestos, 
etc., to make efficient clothes dryers, towel rails -ideal for 
airing cupboards. Ideal for anti-frost device for the garage 
-preventing frozen radiators or acting as oil sump heater. 
Use in greenhouse for seed raising and plant protection. 
Invaluable aid for bird houses, incubators, etc., etc. Can 
be used in series for lower heat. Or in parallel for higher 
heat applications. 

ONLY 40p EACH (FOUR FOR £1.50) 
ALL POST PAID -Discounts for quantity. 

BAKER MAJOR 12" £10.35 
Post 60p 

30- 14,500 c /s, 124n. double 
cone, woofer and tweeter cone 
together with a BAKER 
ceramic magnet assembly 
having a flux density of 
14.000 gauss and a total flux 
of 145,000 Maxwells. Bass 
resonance 40 c/s rated 25 
watts. NOTE: 3 or 8 or 
15 ohms must be stated. 

Module kit, 30- 17,000 c/s 
with tweeter, crossover, baffle 
and instruction. £ 13 

Please state 3 or 8 or 15 ohms. Post 50p 

BAKER SPEAKERS "BIG SOUND" 
Robustly constructed to stand up to 
long periods of electronic power. 
As used by leading groupe. 
Base 

resonance 
response 30- 13,000 cps. 

Bass Us resonance Sei cps. 

GROUP "25" 
12in 30 watt 
3, 8 or 15 ohms. 

GROUP "35er 
12in 40 watt 
3, 8 or 1.5 ohms. 

IE895 
Post 50p 

>E I O50 
Poet 50p 

GROUP "50/12" f 1 4.50 
12ín 60 watt professional 
model. 8 ohms or 15 ohms. Post SOp 

GROUP "50/15" .t I 9.50 15in 76 watt 7 
8 or 15 ohms. 

MAJOR 50 WATT 
ALL PURPOSE 
TRANSISTOR 
AMPLIFIER 
All purpose transistorised. 
Ideal for Groups, Disco and P.A. 
4 inputs speech and music. 2 -way 
mixing. Output 8/15 ohm A.C. mains. 
Separate treble and bass controls. 
Guaranteed. Details S.A.E. 

Latest 100 watt Model as illustrated £68 

100 WATT DISCO AMPLIFIER CHASSIS 
MADE BY PENNINGS MUSICAL INSTRUMENTS 
4 speaker outputs, vol., treble, bass controls £52 
CAN BE USED AS 100WATT SLAVE 

QUALITY LOUDSPEAKER 
ENCLOSURE 
Teak veneered fin thick wood cabinet. 
Sise 184in x 181in x 84in. Weight 
231b. This cabinet features a wide 
mesh Silver Grill covering a separate 
compartment for mounting Tweeters 
or Mid -Range Horn. The fully sealed 
bass compartment is cut out for 
Otto Woofer. £7.50. Carr. 85p. Rosewood Version £8 "50 
Carr. 85p. Baffle could be cut for larger speaker. 

post 90p 

P.W. SOUND TO LIGHT DISPLAY 
Complete kit of parts with R.C.S. printed circuit. Three 
channels. 600 to 1,000 watt each. As featured in 
December Practical Wireless. Price - £ 1 2.50 Cabinet extra £3. 

8 inch PHILIPS LOUDSPEAKER 
4 ohm. 4 watt. ceramic magnet £1.95 

MAINS TRANSFORMERS 
6 VOLT 4 AMP. £1.00 

12 VOLT 800 MA. £1.00 
16 VOLT t AMP. £1.00 

20 VOLT 4 AMP. £1.75 1 AMP. 

8 AMP. £1.40 
750 MA, £1.30 
2 AMP. £2.00 
£2.00 SAMP. £2.20 

E.M I. TAPE MOTOR 
4 pole, 240 v. Size 34 x 2tin. 
1200 rpm. Spindle Ain. dia- 
meter. 120v version 75p. 

E.M.I. GRAM MOTOR 
240V a.o. 2,400 rpm 
2 -pole. Size 2/ x 24in. 

LI.85 
Post 45p 

LI.25 
Post 35p 

337 WHITEHORSE ROAD, RADIO COMPONENT SPECIALISTS 
Minimum post 30p. Components Lists 10p. Cash price includes VAT 

Practical Wireless, July 1976 

2 x 12" CABINETS 
for Disco or PA all fitted with carrying handles and comers 
Black finish, Other cabinets in stock. 

50 
WATT 
R.M.S. 

£43 

70 

WATT 
R.M.S. 

£46 

100 

WATT 
R.M.S. 

£55 

I x 15 "+1x12" IOO WATT CABIN ET 
Size 36" x 24" x 15" £6350. 
Ideal for Disco or PA work. 
High quality. 

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 resulting in full 
range reproduction with 
remarkable efficiency in the 
upper register. 
Basa Resonance 25cps 
FluxDeasity 16,500 gauss 
Useful response 20.17,000cpe 
8 or 15 ohms models., 

£ 15.50 89pt 

AUDITORIUM 
I2in. 35 watts 

A full range reproducer for 
high power, Electric Guitars, 
public address, multi -speaker 
systems, electric organe. 
Ideal for Hi -Fi and 
Discotheques. 
Bass Resonance 35cps 
Flux Density 15,000 gauss 
Useful response 25- 16,0000pm 
8 or 15 ohms models. 

f 15.50 sopa 

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 insteuments and the 
home Hi -Fi. 
Bass Resonance 35oPs 
Flux Density 15,000 gauss 
Useful response 20- 14,000cps 
8 or 15 ohms models. 

£ I950 Post 
90p 

Hi -Fi Enclosure Manual containing plane, designs; 
crossover data and cubic tables, O8p 

CROYDON 
Open 9 -6 Wed. 9 -I Sat. 9 -5 (Closed for lunch 1.15 -2.30) 

Access & Barclay cards welcome. Rail Bathurst. Tel. 01 -684 1665 
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VALVES 
A1065 1-25 
AR8 0.0 
ARP3 0.0 
ATP4 0.50 
B12H 3.0 
DAF98 0.0 
0F96 0.0 
DK96 0.75 
DL92 0.0 
DL98 0.70 
DY86/87 

0.45 
DY802 3.45 
E88CC/01 

1.30 
E780CC 

1.0 
El 82CC 

3.0 
EA50 0.40 
EABCO 

0.40 
EAF42 0.70 
E691 010 
E8C33 1.0 
EBC41 0.75 
EBF80 0.40 
EBF83 0.45 
EBF89 0.40 
EC52 0.40 
ECC81 0.45 
ECC82 0.35 
ECC83 0-35 
ECC84 0.35 
ECC85 0.45 
ECC86 1:25 
ECC88 0.55 
ECC189 

0-00 
ECF80 0.45 
ECF82 045 
ECF801 0.75 
ECF8042.0 
ECH42 0.85 
ECH81 0.40 
ECH84 0-0 

ECLO 0.0 
ECL82 0.40 
ECL83 0.75 
EC186 0 0 
EF36 0.55 
EF37A 1.10 
EF40 0.70 
EF41 0.75 
EF80 0.35 
EF83 1.25 
EF85 0.40 
EF86 0-40 
EF89 0.35 
EF91 0-0 
EF92 0.0 
EF95 0.45 
5E183 0.48 
EF184 0.40 
EFL200 0.75 
EL34 0.70 
EL35 0.70 
EL37 2-20 
EL41 0-80 
EL81 0.0 
51.84 0.35 
EL85 0.0 
51.86 0.0 
5L90 0-50 
EL91 1.0 
EL95 0.70 
EL504 0.0 
51.821 1.00 
EM31 070 
EMO 0.55 
EM84 0.40 
EM87 1.0 
EY51 0.45 
EY81 0.45 
EY86/87 

0.45 
EY88 0.0 
EZ40 0-70 
EZ41 0.75 
EZO 0.30 
EZ81 0.35 

GT1C 5.0 
Gß501 0.50 
GZ32, 0.65 
GZ34 0.0 
GZ37 1.0 
KT0 2.0 
KT88 3.05 
MH4 1-00 
MLB 8-75 
0A2 0-45 
OB2 0.45 
PABC80 

0.40 
PC86 0.65 
PC88 0.65 
PC97 0.55. 
PC90 0.55 
PCC84 0.45 
PCC89 0.0 
PCC789 

0.65 
PCF80 0.40 
PCF82 0-40 
PCF84 0.85 
PCF86 0.65 
PCF200 

0.90 
PCF201 

PCFO10 
0 

0 55 
PCFO2 

0.55 
PCF805 

110 
PCH200 

0.60 
PCL81 0-0 
PCL82 0-40 
PCL83 0.70 
PCL84 0.50 
PCL86 0.60 
PCL805/B5 

0.0 
PFL200 0-70 
PL38 0.60 
PL81 0.55 
PL82 00 
P1.83 0.0 
PL84 0.0 
PL504 0.65 

A lot of these valves are Imported and 
prices vary for each delivery, so we 
reserve the right to change prices 
for new stock when unavoidable. 

PL508 0.85 
P1.509 1.35 
PL802 1.05 
PY33 0.0 
PY80 0.0 
PY/81/800 

0-50 
PY82 0.45 
PY83 0.50 
PV88 0-0 
PY500 1.10 
PY801 0.55 
QQV03-10 

1.50 
QQV08- 

40A 0.00 
QV03-12 

1.80 
SC1/400 

SC1/600 
0 

5.50 
SP61 0.80 
IT21 6.0 

1125 1-00 
U26 00 
U27 10 
U191 0.75 
11801 0.0 
UABCO 

9.45 
UAF42 0-70 
UBC41 0.0 
UBFO 0.50 
UBF89 0.50 
UBL1 1.0 
UBL21 0-75 
UCC85 0-50 
UCF80 0.80 
UCH42 0.80 
UCH81 0.0 
UCL82 0.45 
UCL83 0.70 
UF41 0.70 
UF80 0-40 
UF85 0-50 
UF89 0-50 
UL41 0.70 

UL84 0.0 
ÚY41 0.50 
ÚY85 0.50 
VR105/30 

V R150/30015 
0.45 

X61M 1.0 
X66 0.75 
2800U 3.0 
ZO1 U 3.0 
Z900T 1.0 
1A3 0.55 
IL4 0.30 
IRS 0.0 
154 

. 

0.35 
145 0.35 
I 4 0-35 
IX2B 0.75 
2D21 0.0 
21(25 9.0 
3A4 0.0 
306 0-40 
354 0.50 

3V4 825 6AM6 0.0 
5B/254M I6AN8 0.70 

5. 
5B/255M 

0 

5B/258M 
.0 

5.50 
5R4GY 1.0 
51146 0.55 
5V4G 0-65 
5Y3GT 0.0 
5Z3 1.20 
5Z4G 0.0 
5Z4GT 0.65 
äA87 0.0 
8AC7 9.0 
6AH6 0.70 
6AK5 0.45 
6AK8 0.40 
6AL5 0.30 
6AL5W 

0.0 
6ÁM5 1.0 

6AQ5 0.55 
6A05W 

0.70 
6AS6 0.0 
BAS7G 1.0 
6AT6 0.0 
6AU6 0.40 
6AV6 0.50 
6AX4GT 

0.75 
6AX5GT 

1.0 
6B7 0.70 
6BA6 0.40 
613E6 0.40 
66666 1-00 
61346 0.75 
6B07A 0.0 
fiBR7 1.30 
6BW8 1.10 
6BW7 1.00 

6C4 

6C6B 
OCHS 
6CL6 
606 
6EA8 

ßF86 
8F12 

6F33 

41.40 
5.50 
0.56 
1.0 
0.75 
0.45 
0.75 
1'.10 
0.75 
S-0 
1.0 
3.50 

6H6 0.45 
6J4WA 

1.25 
645 0-65 
6J5GT 0.0 
6J6 0.35 
647 0.65 
6476 0-40 
6K6GT 0.00 
6K7 00 
6K7G 0.35 

6K8GT 6.55 
6L6M 1.0 
61.76 040 
OSA7 0.55 
6SC7 0.75 
6SG7 55 
6SJ7 0.0 
6SJ7GT 

0.35 
6SK7 0.0 
85L76T 

0.55 
6SN7GT 

0.55 
6507 00 
6VfiG7 0.0 
6X4 0.45 
6X5G 0.40 
6X5GT 055 
6Y66 0.85 
8Z4 0.65 
6-3012 0.0 

TRANSISTORS Please write or phone for current price of any 
of the transistors, diodes shown below. 

AAZ12- AF178 BC172 CRS3/40 0C29 0C206 2N4058 
BAV10 AF124 BC172A CRS25/025 0C35 ZR11 28401 

AC113 AF125 0C212A GET115 0C36 ZR21 2N4172 
AC126 AF126 BCY31 6E7'116 0C42 ZR22 2N5295 
AC127 AF127 BCY33 GEX66 0C44 2N456A 3N126 
AC128 AF139 ßCY72 NKT222 0C45 2N525 3N128 
AC176 AF778 BF115 NKT304 0070 28696 3N154 
ACY17 AF186 0F167 NKT404 0073 2N708 38159 
ACY18 AF239. BF173 0A5 0075 28918 SX754 
ACY19 AFZ12 BF185 0A47 0078 2N1305 2S303 
ACY20 ASY26 BFY51 0A70 00780 2N1307 112082 
ACY39 ASY27 BFY52 0A71 0081 2N1309 40235 
ACY40 ASY28 BSY27 0A73 0082 2N2062 40250 
A0149 13C107 BSY38 0A79 00820M 2N2411 40251 
AD161 BC108 BSY95A OA91 0083 282989 IN23A 
AD162 BC109 BY10 0A20 OC836- 2N3053 I6125 
ADZ11 BC113 BYZ16 0A202 0C139 2N3054 IN38A 
ADZ12 BC116 CRS1/20 OAZ200 OC140 2N3055 I843 
AF114 BC118 CRS1/30 0C22 0C170 2N3391 1870 
AF115 BC138 CRS3/10 0C25 0C172 2N3730 161677 
AF116 CRS3/20 0C28 0C200 2N3819 1N4148 
AF117 BC148A CR33/30 0C28 0C204 2614038 1N4785 

MINIMUM POSTAL ORDER £1. PERSONAL CALLERS WELCOME. 
MANY OTHERS IN STOCK lnr/ud Cathode Ray Tubes and Special. Vale s. U.K. 

UK Postage £1.82 20p- £243 30p, £3.85 40p. Over £5 free. 

£20 

VIDÈCON 

FM0 TUSE 
CO Type PP16411 

English Elec. 

TEST EQUIPMENT 
LARGE SELECTION 

PLUBICON TUBES 
Type XO 1071 Mullerd £10 

7B7 00 
7Y4 0.0 
9D2 0.0 
9D6 0.50 
11E2 0.00 
12A8 0.0 
12AT6 0.45 
12A17 0.45 
12AU7 0.35 
2AX7 0.35 
12BA6 0.50 
1213E6 0.55 
126H7 0.55 
12C8 0-60 
12E1 3.75 
12K5 1.0 
12K7GT 

0.55 
12K8GT 

075 
12Q7GT 

050 
12SA7GT 00 
12SG7 0.55 
12SJ7 0.0 
12Y4 0.40 
1457 1.0 
19AQ5 0.70 
1963 8.0 
1966 6.0 
19H5 15.00 
20P3 0.0 
20P4 1.10 
251.661 

0.70 
30C15 1.0 
30C17 1.10 
30F5 1.0 
30F1.1 110 
30F1.12 1.10 
301.15 1.00 
30L77 1.0 
30P12 10 
30P19 1-00 
30PL13 1.10 
30PL14 1-10 

Please add 
12f VAT 

THE VALVE WITH A 
GUARANTEE 

351.861 9003 0.70 
080 9004 0.40 

35W4 0.55 9006 0.40 
35Z4GT 

o7d 
5005 0.65 
50CD6G 

1.20 DG7-5 

75C1 0.76 067-322 
0 

76 0.75 
78 070 0613-25 

0 
80 0.75 19.00 
85A2 0-75 MW13-35 

8Ó5 1t-000 VCR139Á0 
807 0.75 010 
813 6.0 5FP7 6.0 
866A 1.0 88J 0.0 
931A 6.0 881. 9-00 
954 0-50 CV527 0-00 
956 0.0 
956 0.0 
957 0.50 
1629 0.70 CV2339 
2051 1.0 45.0 
5933 3.00 M503-22442 
057 0.00 0.0 
6060 0.70 K301 7.0 
6064 0.0 KRN2A 
6065 1-00 6-00 
6067 0.0 725A 25.0 
6080 2.0 TY4-500 
6146 3.35 30.00 
6146B 4.0 2J/192 
8020 5.0 140-00 
9001 0-40 2J/52A 
8002 . 0-55 75.0 

C.R. 
TUBES 

SPECIAL 
VALVES 

VALVES AND TRANSISTORS 
Telephone enquiries for valves, 
transistors, etc., retail 749 3934: 
trade and export 743 0899. 

COLOMOR (ELECTRONICS) LTD 
170 GOLDHAWK RD., LONDON W12 
Open 9- 12.30, 1.30 -5.30 P.m 
Closed Saturdays. 

ELECT 
ith 

Esc IGIT CL C 
or? Features 

SPECIAL OFFER 

£12.48 
+ 95 pence VAT 

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 

Size: 130mm x 90mm x 95mm; Weight: 10oz ; Power supply 110 VAC f 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. r- 
IF DIGITAL TIME IS NOT FOR YOU RETURN IT IN ORIGINAL CONDITION I Please send O electronic clocks as illustrated WITHIN 10 DAYS AND WE'LL REFUND YOUR MONEY WITHOUT 
QUESTION. .I I enclose cheque D 

I 

TIME .MICROELECTRONICS I Name 

as55pp &p 

BRIGHTON HILL PARADE, 
I I M 1 

BASINGSTOKE, HAMPSHIRE RG22 4EH Signature _ 

postal order D money order D £14.02 which 

T 
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ANNOUNCEMENT 

RHYTHM GENERATOR. 
SW1Np .c cocol 

.spvA 

F G TROC 
TAN 

4, I.MpMe4 
MARCH 

ALL COMPONENT 
PARTS ARE -- 
AVAILABLE 
SEPARATELY S.A.E. '- ï 
FOR LISTS, OR FOR .0 

ii 

PRICING. 
Tel. 0246-31475 _ ; :_ c 

FULL KIT: £39.90 +£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 

m . WHITINGTON MOOR, 
. CHESTERFIELD, ¡ 

wa ̀ s. DERBYSHIRE 
Tel:0246 -31475 r 

I W OFFER f.' SPECIAL 

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 

POST OR PHONE TODAY FOR FREE BOOKLET. 
at s 

al 

al 

al 
al 
al Ii,liuoili,ilOifi 

ICS To: 
School 

International Correspondence 
s 

Dept. No. 777V, Intertext House, LONDON 

SW8 4IJ or telephone 622 9911 
Subject of Interest. 

Name............................_................._...................... .......,......................, 

Address................................................................. ............................... 

Tel: 

Practical Wireless, July 1976 

CRESCENT RADIO LTD. 
164-166 HIGH ROAD, LONDON N22 6E1 

(also) 13 SOUTH MALL, EDMONTON, N.9 
MAIL ORDER DEPT. 

I ST. MICHAELS TERRACE, WOOD GREEN, 
LONDON N22 4S) Phone 888 -4474 

CLEAR PLASTIC PANEL METERS 
Size 59mmx46mmx35mm these meters require a 
98mm hole for mounting. 
MES =0 to 50 micro amp Full Scale 
ME7 =0 to 100 micro amp Full Scale 
MES =0 to 500 micro amp Full Seal. 
MES =0 to 1 m/a Full Scale 
ME10 =0 to 6 m/a Full Scale 
ME11 =0 to 10 m/a Full Scale 
ME12 =0 to 50 m/a Full Seale 
ME13 =0 to 100 m/a Full Scale 
ME14 =0 to 500 m/a Full Scale 
ME15 =0 to 1 amp Full Scale 
ME16 =0 to 50 volte 
ME17 =0 to 300 volte 

A.C. Full Scale 
ME18 = "S" Meter 
ME19 =VU" Meter 

BARGAIN PROJECT BOX. 
A plastic box with moulded 
extrusion rails for PC or 
Chassis panela with metal 
front plate fitted with four 
,crews (all supplied). 
An ideal box to give a small 
project a professional Knish 
SIZE (Internal) 81mm x 
51mm x 28mm. 
OUR PRICE. 
40p. +Se:, 

OUR PRICE ßB00 
+8% 

WAFER SWITCHES 
1 Pole 12 Way 
2 Pole 2 Way 
2 Pole 3 Way 
2 Pole 4 Way 
2 Pole 6 Way 
3 Pole 4 Way 
-4 Pole 3 Way 809 each +8% 

CRESCENT BUBBLE LIGHT SHOW 
This budget system compares very favourably with 
more sophisticated and higher priced models. 
Specification: 
Projector -150W convection cooled. At 30ft the 
projected image is 16ft. 
Motor -1 rev. per 2 min. 
Liquid Wheel -61n. diameter multi colour. 
Our Price £28 + 8% 

ANTEX 
SOLDERING 

IRONS &SPARES 
X25 25 watt £2.99 
X25 Spare Element 51.47 
X26 Spare Bits No. 50, 

61, 52 44p each 
C240/2 15 watt ßg.99 
0240/2 Spare Element 

111.80 
0240/2 Spare Bits No. 2, 

3, 6 32p eaob 
ST3. Soldering'Iron Stand 

suitable for all models 
81.10 

Plus 8% VAT 

POWER SUPPLY UNITS+ 
8% 

PP1 switched 3, 45, 6, 75, 
9 and 12 volts st 600 m /a, 
with on /off switch and 
pilot light. Size: 130mm x 
56mm x 75mm. 
ONLY 5440 
PP2 Switched 6-75 9 
volt Battery Eliminator. 
Approx. size, 29" x 210 x 35 ". 
Ideal for cassette recorders 
58.55 Fps Car converter. 
From 12v Pos. or Neg. to 
= 6 -79 -9 volt. Easy to 
fit and translator regulated 

58.90 

LOW VOLTAGE STEREO 
AMPLIFIER 
8 Transistor 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 25' x 75' 
P/C board. 
Ideal for domestic record 
players, etc. A Bargain at 
ß5 +125 % VAT. 

CABLELESS SOLDERING IRON WAHL. "ISO-TIP', * Completely Portable * Heats in 6 seconds _ * Solders up to 150 joints or more per charge . * Recharges automatically in its own stand * No AO leakage or induced current to damage 
delicate components. * Heats to 700 deg. F * Fine Tip for delicate and general purpose soldering * Only 8" long and weighs just 6 one. 

OUR PRICE 58.75 +8% (spare bits are available) 
FERRIC CHLORIDE 
Anhydrous ferric chloride in double sealed one pound 
poly packs. Our Price 85p +P /P +VAT Q 8% per lb. 

8 KILOWATTS PSYCHEDELIC 
LIGHT CONTROL UNIT 

Three Channel Bass, 
Middle, Treble, Each 
channel has its own 
sensitivity control. 
Just connect the in- 
put of this unit to 
the loudspeaker ter- 
minals of an amplifier and connect three 150V up to 
1000W lamps to the output terminals of the unit, and 
you produce a fascinating sound -light display. (All 

guaranteed.) £1850 plus 75p P. Sc P. +S% 

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 BOXES +8% 
Handy boxes for construction projects. Moulded 
extrusion rails for P.C. or chassis panels. Fitted with 
lmm front panels. 
1006 -105mm x 73mm x 45mm =55p 
1006 =150mm x 75mm x 47mm =72p - 

1007 =184mm x 124mm x 60mm =21-28 
1021 =106mm x 74mm x 46mm (sloping front)= 55p 

000DMANS CROSSOVER 
Bargain Price Crossovers manufactured by Goodmans 
for the Havant" Loudspeaker System. 3 way, S ohm. 
Al each -1- 115% VAT. 

LOW NOISE LOW PRICE CASSETTES +B% 
Good quality tape in well made screw type cassettes. 
Presented in single plastic cases. 
b60 =33p C90 -48p 0110 =80p 
10% Discount on ten or more cassettes of one typs 

P.C. ETCHING KIT 

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

Contents- Plastic etching 
dish. Sample copper clad 
board; Laminate Cutter; 
1 lb Ferric chloride; 
Large Plastic Spoon; Etch 
Resist Pen; Full Etching 
Instructions. 
Complete and Big Kit 
Value at 53.75p +6% 

LOUDSPEAKERS -I-129% 
2;" 8 ohm 80p 
25" 40 ohm 80p 
25" 89 ohm 60p 

5" 8 ohm ceramic £1.25 

10 -INCH 8 OHM DUAL CONE 
Manufactured by "ELAC" to a 
very high standard these loud- 
speakers are a real bargain 
SPEC:-Size =10" Dual Cone. 

Power =39) Watts 
Frequency = 40.12000Hz 

+125% Our Price =23-75p each 

U.K. CARRIAGE 50p UNLESS OTHERWISE STATED 
VAT -All prices are excluding VAT. Please add to each item the VAT rate indicated. 
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ALL PRICES 
INCLUDE 
V.A.T. 

PERSONAL CALLERS 
ARE WELCOME! 

all items subject to manufacturers 
increase and availability 

JOSTY 

High Quality 
Construction 
Kits. stocked 
at all branches 
Send 
rota 

fouet 

AMPLIFIERS P &P 95p ins .£1 
Sansui AU2200 £575 

AU4400 £8775 
Pioneer SA5300 £58.70 

RECORD DECKS P&P 85p Ins. 50p 

Garrard SP25 Mk. IV £20.70 
Garrard SP25 Mk. IV /G800 £3320 

Plinth & Cover 
BSR MP60 £15.30 
Connoisseur 801 Kit £1490 

802 Chassis /SAU2 £38.40 
SAU2 Pick -up Arm £18.03 
SCU1 Cartridge £8'70 

Pioneer PL12D £49.50 
Plinth-cover for Garrard or 

, £4.77 

SPEAKERS P &P 45p 
EMI 13" x 8 ", 3, 8 ohm plain £3.40 
8" x 5" C. Mag. 5 watt 8 

or 15 ohm £2.35 
8" x 5" Dualcone 8 ohm, 

10 watt £370 
Elac 6}" 8 ohm Dualcone £2.75 

8" 8 ohm Dualcone £3.05 
Baker Group 2512 ", 8 or 15 ohm £13.50 
Goodmans 8" x 5" 8 ohm £1.90 
Global 8 ohm 5 watt (pair) £6.95 
Richard Allan 12" 50 watt 

8 or 15 ohm £12.95 
Richard Allan 12" Dualcone £13.95 

WHARFEDALE 
SPEAKER BARGAINS 
P &P 85p ins. 50P 

Chevin (pair) 
Denton 2 (pair) 
Linton 3 (pal r) 
Linton 2 (kits) 

KIT FORM CABINETS 
Teak Veneer P &P 85p Ins. 50p 

12"x 8"x 4}"(8 x 5 or 7x 4 cutout) 
12 "x12 "x7} "(10 ",8x5,8 ", 6}' 

and 32") £4.75 
18 "x11 "x7 } "(8 "x3:"or13 x8) £5.94 
22" x14 "x7} "(12 "x3* "or13 x8)£7.18 
TWEETERS & CROSSOVERS 

P &P 25p 
Con 

Tweeter 
8 or 15 ohm, 

30 10 
Cone Tweeter 8 ohm, 3 watt £175 
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 & STYLII 
P &P 25p Cart. D.D. 

Acos GP91 /2,S. C or Styli( 
3SC (star. comp) £1.60 £1.20 
GP93/1 or 95/1 

GP94/1 

cryst 
r 

£2.00 £1.20 
96/1 

star. ceram. £2.00 £1.20 
GP101 cryst. comp. £1.00 - 
GP104 ster. ceram. £2.15 £1.20 

BSR X5M or H5X 
cryst. comp. £1.65 £1.20 

SX6M or SXBH 
cryst. ster. 

£2880 
£38.25 
£53.55 
£23.56 

£2.25 £1.20 

SCSM. star. ceram. £2.75 £1.20 
Sonotone 

9TAHC or 9TAHC G 
(Diem) £225 £1.20 

3509 star. coram. £2.25 £1.20 
Audio TecnIca AT55 £2.25 - 
Empire 999 REX £4.95 
Goldring 5850 £3.50 £1.75 

G800 £525 £175 
G800H £5.25 £1.75 
G800E £9.06 £3.50 

Shure Carts & Styli 
G 

11455E £7.03 £5.56 
M75ED Type 2 £6311 £9.30 
M75EJ Type 2 £10.96 £7.03 

MICROPHONES P &P 25p 
CM70 Planet stick metal, switch 

crystal £2.12 

D 1600Dynamic 
omni -dir. ball 

metal 
UD13050K 600 ohm, uni -dir, ball 

metal £8.50 
CONDENSER MIKE 600 ohm, 

uni -dir. £9.56 
Cassette STICK MIKE with R 

Control on /off switch (2.5 & 
3.5 mm) J/Ply) £150 

Cassette STICK MIKE with R/ 
Control (Philips Type) £1.93 

UD 147 £10.40 

BATTERY ELIMINATORS 
P &P 25p 

240v Input 6, 7.5 or 9 volt output £2.55 
13v d.c. input (specify output 

6, 7.5ór 9 d.c.) at 300mA £40 

CASSETTES P &P 25p 
Low 

Type noise Philips 
C60 37p 59p 

al 
C120 59p £1.18 

Memor- 
- ex 
81p 
£1.16 
£1.67 

CASSETTE CASES 
Cassette Head Cleaner 
BIB Stereo Test Cassette 
AMPEX Head Cleaner Demag 

£0.13 
£0.48 
£2.32 
£1.99 

TAPES P &P 259 
Stud. LP DP Cases 

5" 59p 70p £1.08 32p 
51" 70p 929 - 38p 
7" 92p £1.19 £1.99 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 
018 Speaker 
IC20 stereo amp. kit 
PZ20 Power kit 

P&P 25p 
£14.50 
£815 
£613 
£950 
£973 

£14.90 
£8.40 
£8.40 
£590 

Send 25p for complete catalogue. 

PLEASE BRING THIS ADVERTISE- 
MENT TO OBTAIN THE BENEFIT 

OF THESE SPECIAL PRICES 

EWMART ELECTRONICS 

Mail Order Dept 
Belmont St, Monton, 
Eccles, Manchester. 
Tel:061 -789 5268 

PW7 Manchester ' 

30 -32 Shudehill. tel 061.832 7710 
Leeds 
4 New Market St tel 0532 42708 
Liverpool 
f5 Whitechapel tel 051- 236 0738 

SENSOR 
Capacitor 

Discharge 

iW\ 

Disc 

IGNITION 
MAXIMUM PERFORMANCE 
MAXIMUM ECONOMY 
EASY COLD START 

SYSTEM 

Professional photoelectric ignition using L.E.D. light source and reflective disc. This 
machined aluminium disc gives a timing accuracy far superior to other methods and is 

simple to fit. Unit housed in diecast box 414" x 3W x 214." Price £18.80 (Kit £14.80) 
State car /model /measurement across cam lobes. 

SYSTEM li 
Contact breaker mode( as above less sensor. Price £12.80 Wit £10.80) M/C Twin unit 
Price £15.00. S.A.E. for descriptive leaflet - ALL UNITS IN STOCK. Mail orders to 
COI Electronic Systems Ltd, 275 Vale Road, Ash Vale, Aldershot, Hams. 

Demonstration /Callers to Hillside Motors, 292 Carsheiton (toed, Carshalton, Surrey. 
telephone 01- 642 9973. 

i 

VALVE BARGAINS AERIAL BOOSTERS 
We make three types of Aerial 

Any 544p, 10- £1.10, 50-£5. Your Boosters all for set top fitting, with 
choice from the following list: Co -ax Plugs and Sockets. 

E 
B71 -For Stereo and Standard 

ECH84, ECC82, ECL80, EF80, VHF Radio. 
EF183, EF184, PC86, PC88, PCF80, B12 -For the older VHF Tele- 
PCF802, PCL82, PCL84, PCL85, vision, please state BBC) and 

ITV Channels. 
PCL805, PCL86, PFL200, PL36, 845 -For mon. or colour this 
PL504, PY33, PY81, PY800, PY88, covers the complete UHF 

EH90, 30FLI, 30FL2, 30PL14, 6F28 
baBo. 

All Boosters are complete with 

Colour Valves '30p each PL508, to 
t ry and take only minutes 

fit 
PL509, PY500 /A. Price L360 each. 

POLYESTER CAPACITORS 250v /w 
Price 25p per pack of five: 010, 0220, 0470, 1µF, 22µF, 470. 

Prices include V.A.T. P. & P. under £1.15p, £1 to £3.20p above £3.30p. 
Overseas at cost. Money back guarantee on all orders. 

ELECTRONIC MAILORDER LTD., 
82 BRIDGE ST., RAMSBOTTOM, BURY, LANCS. Tel. Rams. 3035 

100s. TRANSFORMERS In stock. Send SAE and enquiry for quote. NEW TRANSFORMERS 25-0-251 amp £1.40 pp 30p/24 volt 2.5 amp £2.95 pp 80p/6.3v 600 MA t 6.3 volt 
6 amp + 230-0-230 260MA screened C core construction £432 pp £1 -20. Unregulated but smoothed and rectified power supplies In aluminium box 6" x 3}" x 24" pri 240v 

sec 0-6.3 IA 21v CT 21v CT 30v CT 1 A £3.95 each pp 75p. 0C35 -28p Inc pp/Triacs full spec 2N5574 15A-400V £1.30 Inc pp. 5 lb POTENTIOMETER PARCEL approx 25 

various types all new approx 70 pots In all £2.16p pp 68p (once only offer don't miss it). MOLLARD PL81 valves new boxed 75p each Inc pp. CROUZET MOTORS 50v, 110v, 

230v from 1-30rpm £2.75 each pp 20p. State volts and speed required. FERRITE ROD AERIALS 5 mixed sizes £1.00 pp 20p. FERRIC CHLORIDE 11b bag 54p pp 301'. Our new 

20Ib bargain parcel (Fantastic bargain) this may be the last one £5.00 inc. pp (No rubbish). So hurry and order now. HEAT RESIST SLEEVING various sizes 10 meters for 
£1 -00 pp sop. COMPUTER TAPE on spools } "£5.30 each pp 70p. New G.P.O. RELAY UNITS contain 20 PO type 3000 relays all modern gear not rubbish. £5.40 each pp 
£1.60. CAPACITORS RESISTORS over 800 Items all new components £0.70p pp 30p. COLVERN W/W pots various values in stock 32p each pp 20p. SWITCHES biased 
DP /CO 45p Inc pp S /Pole biased Mo Inc pp. Chassis new with 2 output transformers, caps, resistors, pots all low tolerance £1.00 each pp 70p. SPEAKERS Goodmans 6 "x 
4' ecliptical 4 watts £1.20 each pp 30p. METERS Taylor edgewise 50µA FSD £1.00 each pp 20p /TAIYO edgewise small 50µA- 0-50µA movement no numerials 1^ x} ̂ £1.00 
pp 20p. VIDEO TAPE once used 1 " only £3.50 each pp 70p. PYE 625 B/W 25" monitors tested working £35.00 each. Few only left, delivery by arrangement. RADYNE 10kw 

C90 induction heater. New oscillator valve unused since purchased £1,300 ono (SAE details). COUNTERS resettable 6 digit 120v only £3.75 pp 75p. 10113 mixed bag nuts, 

bolts odds /ends £1.00 pp 50p. 24V RELAYS 2 P /CO 60p, 3 P /C0 75p, 4 P /CO 95p pp 20p. ULTRASONIC GENERATORS by Elliott .25kva output 250vac these are new units 
and are offered at a fraction of original cost, and are brand new units price £150.00 each + V.A.T. + delivery. GRUNDIG DICTATING MACHINES new units untested 
but damaged at £5.40 each pp £1.00 its worth It Just for the parts. GEARED MOTOR UNITS new 12 volts operates 3 micro switches. Final drive approx 4 rpm. Very powerful 
all in a neat flip top box £2.16 ea. pp 70p. PAPER CAPS 20 800V DC 30p pp SOp. PCB etch resist ink 6f ozs £1 -30 pp 20p. 10 various PCB Panels £1.50 pp 40p. THYRIS- 
TORS BT119 Gold bonded 10A 4005 Up Inc pp. CAPACITORS 150 63V reyeraible, 18p pp 12p, PLASTIC STRIP CONNECTORS 5 amp 10 for £1.00 pp 2Op. LA7 POT 

CORES on panel (easy to dismantle) 60p inc pp. FANS 230v 3}" blade. Small motor £1.00 ea pp 30p. RESISTANCE WIRE STABILOHM 43/38 swg /21.550 per to 2.5 oz 

reel £1.75 pp 30p. Other various sizes in stock in small quantities. VEROBOARD 1 18" x 4j" £1.56 Inc pp. FLUORESCENT QUICK START BALLAST UNITS inc P/F 
correction capacitor leads, tubes, ends etc. Just fit 4' 40 watt tube to make It work only £1.75 ea. pp £1.00. THYRISTORS PLASTIC type C106B1 60p Inc pp. (SAE) for 
quantity discounts. (UK only). Ail overseas enquiries (SAE) for prices plus postal charges. 

INDUSTRIAL RF SERVICES 
692. 4284 51 Deptford Broadway London SE8 4PH. 

We buy and sell all types of surplus and new electronic equipment /components and machines. 
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FULL SPEC. LED'S 
Packs of 5 -inc clips & data 

:,n # . 
1.45" lens 16" lend 2" lens 

RED £076 5075 ßO'76 
GREEN 81.20 an 81.80 
YELLOW £1.80 81.20 £1.20. 
ORANGE £1.20 £1.20 £1.20 

ECONOMY QUALITY LED's 
MIXED BAGS ALL COLOURS OF ALL SIZES - 
IDEAL FOR EXPERIMENTS 

50 -25 
100 -29 

FULL SPEC LED 
SEVEN SEGMENT DISPLAYS 

0.8" COMMON ANODE 
L.H. DECIMAL 
RED, GREEN, YELLOW rl 
£1.39 ea inc data 1 t 

ECONOMY QUALITY 
0.3" COMMON ANODE -L.H. Dec. RED 73p ea. 

PLASTIC BOXES- 
COLOUR GREY 

ABS- Ribbed inside on 5nuu entree for 1.5mm 
PCB. Brass Corner inserts for securing top with 
3mm screws. 62mm x 112mm x 31mm 1-9 68p ea; 
10+ 48p; 120mm x 65mm x40mm 1 -9 88p ea; 
10+ 82p ea; 150mm x 80mm x 50mm 1-9 75p ea; 
10+ 71p ea. 

POLYSTYRENE -PLAIN INSIDE -TOP SECURED 
BY SELF TAPPING SCREWS 
61mm x 112mm x 31mm 1 -9 36p ea, 10+ 325 ea. 

SPECIAL OFFER 
SAMPLE PACK -4 BOXES -1 ea else £2.10 

P. 0 P. 25p per 81- minimum 25p. 

NEON INDICATORS 
150mm lead out wires 

TYPES AFT AC, 

Fit ömm hole and include spire clip for fixing 
RED, AMBER, CLEAR, OPAL -18p ea 
GREEN -O8p ea 

TYPE MP 

Fite 6.4mm hole -nut fixing 
RED, AMBER, CLEAR, OPAL -229 ea 

LAMPHOLDER DH 

Takes either LES (with adaptor pn oled) or 
MIDGET FLANGE BULBS. 
Fits 13mm hole -nut fixing 
RED, BLUE, GREEN, AMBER, CLEAR, OPAL, 
ORANGE 25p ea (bulbs not provided) 

FOR 
AREQUE T. ALL PRICES INCLUDE VAT 8% 

ORDERS UNDER £10 please add SOp P.P. ORDERS 
FOR BOXES P.P. 26p per £1 -Min. 269 to Max. £1.60 
TERMS C.W.O. 

MICHAEL WILLIAMS 
ELECTRONICS 
47 Vicarage Avenue, 
Cheadle Hulme, Cheshire SK8 7JP 

Practical Wireless, July 1976 

IN-T-E-R-L-O-G-K-1-N-G 
PLASTIC STORAGE DRAWERS 

"'-..o äl I "- II I J AMII t i lllj 

Bwunll fl 
II 

Newest, neatest 
system ever 
devised for storing small 
parts 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. 

S 
AIL 

AS SUPPLIED TO POST OFFICE, 

INDUSTRY & GOVERNMENT DEPTS. 

SINGLE UNITS (ID) (Sins x 2 1ins X 
2 }ins). 42.40 DOZEN. 
DOUBLE UNITS (2D) (Sins X 4/ins >o 

27ins). 44.20 DOZEN. 
TREBLE (30) 44.20 for 8. 
DOUBLE TREBLE 2 drawers, in one 
outer case (602), 15.90 for O. 

EXTRA LARGE SIZE (6D1) 45'40 for 8. 

PLUS QUANTITY DISCOUNTS! 
Orders over £20, less 5%. 
Orders over £60, less 71 %. 
PACKING /POSTAGE/CARRIAGE: Add 75p 
to all orders under 110. Orders Mend over, 
please add 10% carriage. 
QUOTATIONS FOR LARGER QUANTITIES 
Please add 0% V.A.T. to total remittance 

FLAIRLINE SUPPLIES. 
(Dept PW7) 

124 Cricklewood Broadway, London NW2 
Tel. 01-450 4844 

GREENWAY 
Radial Lead Polyesters I.T.W. *10% I00V D.C. 
-001 3p; 0022 3p; 0047 3p; 0063 3p; 
01 3p; 015 035p; 022 035p; 033 .04p; 
047 04p; 068 -O5p; I 055p; 15 06p; 
-22 -065p; 33 075p; 47 095p. *Radial 
Polycarbonate 630V D.C. 33 25p; 47 25p; 
68 30p; I mid. 400V 35p. *Axial Lead 
Polyesters 10% 200V D.C. I.T.W. 01 15p; 
-022 - 15p; -047 17p; I mfd 20p. *Dipped 
Tantalum Capacitors (Bead type) values; 1; 
I5; -22; 33; 47; I; I.5. 2.2; 3.3. 35V 10p 
each. 4.7. 6.8; IOmfd. 25V Ilp. 4.7 -10mfd 
10V IOp; Ì5; 22 I 6 12p; 33 I0V 12p; 47 6V; 
68 3V; 100 3V 14p. Ceramic Capacitors 5mm 
Radial 250V 5pf- I800pf & *Polystyrene 63V- 
160V lOpf. IS000pf. Axial, prices: 5 -390 
035 each; 470 -1000 -04; 1200 -1800 -045; 

2200 -4700 05; 4701 -10,000 06; 10,000- 
18,000 07p. *Electrolytic Capacitors (axial) 
1000 -40V 25p; 470 -16V 15p; 220 -25V. 12p; 
100 -25V 6p; 47 -25V Sp; 47 -10V Sp; 22-40V 5p; 
10-25V Sp; 4.7 63V 5p; 2.2 -63V Sp; Imfd 
63V 5p. *(radial) 2200 (Tag) 40V 50p each; 
1000 -16V 25p; 470 -25V 19p; 220 -25V 12p; 
100 -25V 6p; 47 -I6V 5p; 33 -I6V Sp; 10-16V 4p; 
Smfd I 6 4p; 4.7 I6V 4p. *Carbon Film 
Resistors + Watt RDI /3 5% (70 °c) 015p 
each -90p per 100. IR -I Meg (IM2 -IOM 10 %). 
Special pack 20 popular values quarter' watt- 
5 of each 909. Semiconductors BC107/8/9 09p; 
*BC147/8/910p; *BC157/8/99p BCY70/1/217p; 
BFY51 19p; SCR CI06D /2P4M -400V 50p each; 
TIP29A 47p; TIP3IA 57pp; TIP32A 67p; 
TIP3055 48p; BU208 E200. Integrated Cir- 
cuits 741 8 Pin Dil 27p ;, 723 (T099) 57p; 
LM309K (T03) 1.48p; NÉ555V 60p; NE556V 
I .12p; I/C Sockets (Gold) 8 /14/16 5p; (Tin) 

14p. Zener Diodes 400 MW 9p ; I Watt 
17p (standard voltages). Diodes 1N4148 O5p; 
BAXI6 -05p; Rectifiers IA IN4001 Sp; IN4002 
06p; 1N4003 07p; IN4004 08p; 3Amp 
3A05 (50V) lop; 3ÁI0 (100V) 11p. Terms 
C.W.O. V.A.T. (5) add 121 %, others 8 %. 
P & P 25p on all orders under £3. SPECIAL 
OFFER: *A.C. Capacitors 16mfd 500Á.C. El 50 
plus 42 p & p; Mains Torrodial Transformer 
20V 500M.A. El -90 plus 42 p & p. 

GREENWAY ELECTRONIC 
COMPONENTS 

(EAST GRINSTEAD) LTD. 
62 Maypole Road, Ashurst Wood 
East Grinstead, Sussex RH19 3RB 

Service: Tel Forest Row 3782 (STD 034 -282) 

Wire Wound Resistors. Our selection 
of mixed valves. 30 for £1 .40. 100 for 
£3.50. 
Audio Amplifier Module. Mullard 
LP1173. Output nominal 10 watt. 
Supply voltage +24vt. With data and 
circuit. £2.30. 
Varicap Control Selector. 4 way 
25K. £1-50. 6 way 14-5K. £2 00. 
Mains Droppers. 10 mixed values 
£1.00. 
Edgewise Level Meters. 200µA. Size 
1." overall 50p. 
15 Assorted Switches. Micro, push 
button, etc. £1-90. 
Tag Strips. 3 way to 7 way. 50 for 
£115. 
Chrome Plastic Knobs. 3 Types 4 off 
each with spring clip. £1 -25. 
Ferguson Stereogram Chassis. 
Model 3357. All transistor. Med /LW. 
FM. 3 watts per channel S /M. With 
connection data. Less tuning scale. 
£1800. P/P free. 
Ferguson Stereogram Chassis. 
MW. LW. FM. With tuning scale (5 +5 
watts sine wave) 15 ohms £2625. 
P/P free. 
Copper Clad Laminate. 8" x 7 " -3 
boards £1.00 + 8%. 
Ferric Chloride. llb 65p + 8 %. 
Crystals HC6U. (MHz) 12700; 12891 6; 
9455-55; 9530-55; 9087-5; 9456-25; 
52-01667; 52-02500; 37-7625; 5156667; 
52-03333; 9090-62; 9531 94; 953333, 
Sop each. 
Transfilter. 455KC. AM. 5 for £1 -00. 
Electrolytics. 32!32132µF, 325v. 2" x 

11" 35p; 80µF 150v 1," x 1" 20p; 
2000µF 30v, 21" x 1" 25p; 2000µF 35v 
3" x 1" 30p; 470µF 100v 3" x 11" 25p; 
2000 /2000µF 25v 2" x 11" 35p; 700µF 
200v 31" x 11" 30p; 16,'16µF 275v 11" x 1 " 

20p; 4500/900/900µF 30v 21" x 11 " -50p; 
2500)AF 40v 3" x 11" 40p; 470µF 25v 
11-" z 1" 15p; 4,000µF 25v 3" x 11" 40p; 
32µF 450v 11" x 1" 30p; 8µF 16.F 450v 
11" x 1" 30p; 1000µF 12v 11" x 1" 15p 
5000µF 50v 2" x 11" 50p; 150í200;200µF 
300v 3" x le" 50p; 16/16/16µF 350v 2" x 

1" 30p; 50 /50µF 500v 33" x 1" 50p; 
400µF 40v 11" x ;" 20p. 
Try our parcel of small capacitors 20 
m ixed valves £1.50 + post. 
Miniature Presets -Selection of vari- 
ous values 10 for 65p. 
Coil Formers. 50 mixed. £1-25. 
Slider Volume Controls. 1K Lin; 
100K Log; 1 Meg Log; 25K Lin; 25K Log; 
10K/100K Log; 100K /100K Log; 50K 
Log, 35p each. 
U.H.F. 625. Transistor push button 
tuner (NSF Telefunken), as used on 
Decca MS2400. Brand new and boxed. 
Circuit diagram supplied. £300. 
Thorn T.V. 1F. Chassis 950 Series 
(less valves) £1.60. 
Aluminium Chassis. 71" x 51" x 21" 
65p. 10" x 71" x 21" 75p. 11" x 71" x 21" 
85p. + 8%. 
Thorn TA /28. Slide synchroniser for 
4 track reel to reel recorders. 6 pin 
DIN socket models. £4.50. 
Please add 10% P /P. Unless stated 
free P /P. VAT 12 =, % to be added to 
total order unless stated 8 %. No 
goods despatched outside U.K. 
BSR Single Play Decks with Cue. 
Fitted stereo cartridge. P146 £1100. 
P153 £1200. 

SURPLECTRONICS 
216 LEAGRAVE ROAD, 

LUTON, LU3 IJD, BEDS. 

273 

www.americanradiohistory.com

www.americanradiohistory.com


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 able to PRACTICAL 
WIRELESS and CrOwed "Lloyds 
Bank Ltd." Treasury notes should 
always be sent registered post. 
Advertisements, together with re- 
mittance, should be sent to the 
GMG Classified Advertisement Man - 
ager, PRACTICAL WIRELESS IPC 
Magazines, Ltd., Room 2337, King's 
Reach Tower, Stamford Street, 
London SE1 9LS, for insertion in 
the next available issue. (01-261 
5846). 

Receivers and Components 
TRSACS (Plastic) TAG250 400V /10A 
67p (3+64p); Dicers 19p, 8 -pin ail ICs 
741 24p, 555 44p, Mini Mains Trans- 
formers 100mA 6 -0 -6V 85p, 12.0 -12V 
95p 2N30S5 36p, 300W Dimmer Kit 
£1.95. P &P 15p. Add, 8% VAT. T. K. 
Electronics, 106 Studley Grange Road, 
London W7.2LX. 

VALVES 
Radio -TV Industrial Transmitting 

2200 Types. 1930 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 Parada, 
Eut Wlttering, Sussex. West Wittering 2023 

BRAND NEW COMPONENTS BY 
RETURN. Electrolytics 16V, 25V, 50V 

47-5 
1.0 

, (50V -6p); 100-7p. (0V? 
8p), 220 -8p (50V -10p), 500 -11p.. (50V- 
16p} 1000/25V -18p. Subminiature 
bead -type tantalums, 0.1/35V, 0.22/ 
35V, 0.47/35V 10/3517 22/35V, 4.7/ 
25V -11p. 10 /25V, 22/16V, 47/6V, 100/ 
3V -12p. Mylar Film 100V 0.001, 
0.002, 0005 ---3p 0.01, 0.02- -312p. 
0.04, 0 05-4. Mullard C280 series 
miniature po yester vertical mounting 
E6 series 0 1- 0.1 -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 pf.-47 pf.- 
3p. 56 pf. -330 pf. -332 p. Plate 
ceramics 50V El2 series 22 pf.- 
2p. 
1000 

Polystyrene S 63V El2 series 010 pf.- 
1000 pf -3p. 1200 pf. -10000 pf. -4p. 
Miniature Highstab carbon film re- 
sistors 13W E12 series 5% (10% 
over 1Mí(2) 1(2- iOM(2 -1p. 1N4148 -3p. 
1N4002-5p. 1N4006 -7p. 1N4007 -8p. 
Postage 10p. Prices VAT inclusive. The 
C. R. Supply Co., 127, Chesterfield Rd., 
Sheffield. S8. 

ewe 

oe VINTAGE RADIO % 

° 1920 to 1950 16 

Receivers, valves, components, service data, 
historical research, books. magezines, repairs 
and restorations. A complete service for the 
collector and enthusiast of vintage radio. 

S.a.e. with enquiries and for monthly newsheet. 
Full 1978 catalogue, 50p post paid. 
TUDOR REES (Vintage Services), 64, Broad 
Street, Staple Hill, Bristol, BS78 -SNL. Tel. 
Bristol 505472. 

500 COMPONENTS. Resistors, coped' 
tors, diodes, transistors pots, coils, etc. 
Identified, formed leads, ail -out, and 
surplus. Good value at £.60. All indu - 
sive (U.K. postal rates only). CWO 
please to L. Penseney, PW Bankhead 
Farm, South Queensferry, West 
Lothian. 
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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. 

Precision Polycarbonate Capacitors 
All High Stability-extremely Low Leakage 

440v AC RANOZ 65V DC RANGE 
Value Dime - Pries Vslue(uF)f1% f2% f8% 
(AP) skin hum/slob 6oi -o2 9118 755 60p 

L D 0.22.0.47 41.88 7711 Sip 
0.1µF 27 12.7 689 0.68}rF 51.44 840 580 
0.151.(F 27 12.7 SOP 1.0µF £1.66 91p 60p 
0.22µF 88 16 880 1.6µF 51.74 01.50 8711 
0.2Sµ0' 83 16 925 2.2µF 41.98 4188 75p 
0.8314F 33 16 999 3.3µF 42.40 -21.80 09p 
0470F 33 19 51.10 4.7µF 02.82 41.88 11.93 
0.5µF 89 19 $1.16 8.8µF $8.48 52.32 $1.47 
0.88µ10 50.8 19 4186 18µF $4.98 48.82 14.01 1 -0µF 50.8 19 $1.87 
1.512F 50.8 20.4 41.84 16µF 47.14 04.78 14.80 
2.0µF 50.8 25.4 1115 221.5' $9.58 18.44 .03.99 
TANTALUM BEAD CAPACITORS -Value available: 
0.1, 3.22, 0.83, 0.47, 0.8 , 1.0, 2.2, 3.8, 4-7, 6.µF at 
15V/25V or. 35V; 18.0µF t 16V/20V or 25V; 22.0µF at 
-6V /l0V or 18V; 33.000.F at 6V or 10V; 47.0µ7 at 3V or 
6V; 100.0µF at 317, All at íßp each, 10 for 11.10, 50 
for $6, 100 for 49. 
TRANSISTORS a I.C.'s 
BC107 /8/9 Op BC212 /212L 90p 253055 500 
BC114 1ßD BC213/213L 110 OC71/2 59p 
11C147/8/9 lop B0214/214L 110 . 0071/2 20p 
BC153 1ßp 'B5194/5 18p 55555 Timer á1p. 
BC154/7/6/912p BFY50 /1/2 20p 741C 8 pin Diitsp 
BC182/182L iIy A5178 490 ZN414 11.15 
130183/183L lip A5214 88p 8N76018ND 
BC184/184L 18p 253702/4 lip 41.60 

18 for 88111i 
I5918LSp a 

for 4468, 14 DIODES-15914 
9Óp; 1844 fÿ, 11 for 500. 

28 for 41.00, 154148 5p, 6 for 27p, 12 for 48p; 154001 
Sip; 002 Op; 003 gip; 004 79; 005 lip; 006 Sp; 007 (1ip, 
LOW PRICE ZENER DIODES- 400mW, Tel. t5% at 
6mA. 3V; 3v3; 3V6; 4V7; 5v1; 5V6; 6172; OVO; 7176; 
8V2;9V1;10V; 11V; 12V; 18V; 13.5V; 15V; 16V; 18V; 
20V; 22V; 24V; 27V; 30V; 33áC All at 7p each, 5 for 38p, 
10 for 65p, 00 for 4319. SPECIAL OFFER: 100 Zenere 
(may be mixed) for 4400. 
RESISTORS -High Stability, low noise carbon film 5% 
-W at 40 °C, IW at 70 °C. 512 series only -from 2.00 to 
2.2M R. ALL at 1p each. Sp for 10 of any one value, 
709 for 100 of any one value. SPECIAL PACK; 10 of 
each value 22 f) to R234 (730 resistors) g6.. 
SILICON PLASTIC RECTIP05118 -1.5 amp, wire -ended 
D027: 100 P.I.V. 7p (4 for Sep); 400 P.I.V. Sp (4loe SOp). 
BRIDG 
000V 669. 

E RECTIFIERS -Ii amp: 200V 40p; 850V 45p; 

SUBMINIATURE VERTICAL PRE9E19 -0.1W only: 
All at Ss each; 50; 100; 220; 470; 680 ohm; 1k; 2k2: 

2M 
4k75; ; 8k8; 

5M. 
10k; 15k; 22k; 47k; 100k; 320k; 680k; 135; 

PLEASE AID 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 124 %. 
Send S.A.E. for additional stock lists. 

Wholesale price lists available to bona fide companies. 
MARCO TRADING (Dept, P4), 

The 01d School, Edataston, Wem, Shropshire. 
Tel: Whixall 484/485 (STD 094 879) 

( Propre. Minims( Trading Ltd.) 

ORCHARD ELECTRONICS 
I.C.s. TTL. C /Mos. Linear. Capacitors. Resistors. 
(012). SIL /Rectifiers. Diodes. LED. Thyristors. 
Zeners. Voltage Reg. DIL Sockets. Bridge Recti- 
fiers. Potentiometers. Presets. Triscs. Disc. 
Plugs. Sockets. Cable. Vero. Carefully selected 
range, excellent despatch service. Same day tern- 
round. S.A.E. List. Orchard Electronics, Flint 
House, High Street, Wallingford, Oxon. 
Tel: 0491.35529. 

U.K. Agents Required 

ELECTRONIC 
CALCULATOR 
Manufacturers& Exporter 

PACIFIC TRADING COMPANY 
77A Waterloo Road, Kowloon 

P.O. Box 8173, Hong Kong 
Telex: 84572 VRHGT HX 

(C&F UK less than £3.00, mail 
order not accepted, Invite En- 
quiries only). 

Books and Publications 

FREE T.V. CIRCUIT DIAGRAMS 
All main British T.V. sets (plus many foreign) 
comprehensively covered In our easy -to- follow 
T.V. Repair Manuals -4 mono and 3 colour. 
Just send model no., if colour (mfrs. chassis 
type helps) with £4 and receive the manual 
covering your set -plus your sets circuit diagram 
on request free. Set of 7 only £25. 
British T.V. Circuit Diagram Manuals -the main 
mono (over 37 series) for 59.58 and virtually 
every colour for Sts. 
Full details of these and other publications from 

T.V. TECHNIC 
7s CHURCH ST., LARKHALL, LANARKS 
TeL (out) 183334. MIS IHE 

Technical Books- 
Radio Et Electronics 

World's Radio & TV STations (International Edit.) £0 -70 
WORLD RADIO TV HANDBOOK 1976 . 

(Incorporating How to listen to the world). £5 -110 
Boys Book of Crystal Sets £0 -35 
Resistor Selection Handbook £0 -58 
Audio Hi Fi Construction Projects £O -95 
How to t the best out of yaurTape Recorder îl -70 
Practicer Electronic Science Propos £0 -85 
Jack Darr's Service Clinic £1 -60 
Transistor Circuits for Modern Test Equipment £0 -70 
Modern Tape Recording Handbook £0 -85 
1st Book of Transistor Equiv. and Substitutes £0 -50 
Hi Fi, PA & Disco Amplifier Design Handbook £0 -87 
Radio Servicing Problems £0 -75 
Electronic Circuits for the Amat Photographer £0 -70 
52 Projects using IC 741 or Equivs £0 -85 
TV Fault Finding £1 -15 
Transis Circuits for Rad. Contrel'd Models £0 -50 
Practical Stereo & Quadrophony Handbook £0 -B5 
Radio Amateur Operator's Handbook £0 -85 
Coil Design & Construction Manual £0-60 
Radio TV & Electronics Data Book £0 -70 
79 Electronic Novelty Circuits £0 -85 
The Complete Car Radio Manual £0 -85 
Radio Technicians Bench Manual £3-40 
Servicing Transistor Radio Receivers £0 -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 £0-60 
Modern Crystal Set Circuits for Beginners £0-4 
Electronic Novelties for the Motorist MAW 
2nd Book of Transistor E uiv. & 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. i - £1 -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 Radio & Electronics £0 -70 
Radio Receiver Construction using ICs & Transis £0 -70 
ICs & Transistor Gadgets Construction Handbook £0 -70 
Integrated Circuits Equiv. & Substitutes Handbook £0 -85 
Audio Technicians Bench Manual .. £3 -40 
Radio Antenna Handbook for Long Dist. Recepto. £0 -90 
Guide to Printed Circuits £3-40 
Diode Characteristics Equv & Substitutes £1 -10 
Electronic Gadgets & Games £0 -90 
PRICES INCL. POST & PACKING ....Send S.A.E. for Lins 

RADIO BOOK SERVICE 
40 Elwill Way, Beckenham BR3 2RZ 

MORSE IMPROVEMENT 
C90 Cassettes 

1 -12 wpm with simple exercises. 
12 -24 wpm Computer produced pro - 
fessional level operator material including 
international symbols. 
Price: complete with instruction and 
exercise booklets E4 including postage. 
Overseas CI extra. 
Morse Key and Buzzer Unit suitable for 
sending practice and DIY tape preparation. 
Price £3 including postage. Overseas AI 
extra. 

MHEL Electronics 
12 Longshore way, Milton 

Portsmouth, (UK) PO4 8LS 
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START YOUR OWN BUSINESS 
REWINDING ELECTRIC MOTORS 

This unique Instruction manual shows step by 
step how to rewind motors, working pert or full 
time, without previous experience. Everything 
you need to know easily explained, including 
where to obtain materials, how to get all the work 
you need, etc. A goidmine of information ana 
knowledge. 

Only £3.If plus 25p P &P. 

Magnum Publications Dept PWS 
Brinkeway Trading Estate, Brinksway, 
Stockport SK3 OBI. 
Overseas Distributors wanted. 

Educational 

C AND G EXAMS 
Make ours you succeed with an ICS home study course for C and G Electrical Installation Work & Technicians Radio /TV /Electronics Technicians, 
Teiecomms Technicians and Radio Amateurs. 

COLOUR TV SERVICING 
Make the most of the current boom) Learn the techniques of servicing Colour and Mono TV sets through new home study courses, approved by leading manufacturers. 

TECHNICAL TRAINING 
Horns study courses In Electronics and Electrical 
Engineering, Maintenance, Radio, TV, Audio, 
Computer Engineering and Programming. Also self -build radio kits. Get the qualifications you 
need to succeed. 
Free details from 

INTERNATIONAL 
CORRESPONDENCE SCHOOLS, 

Dept. 778V, Intertsxt House, London S W8 4UJ. 
Or Phone 01422 9911 (All Hours) 

BE A SUCCESSFUL TV ENGINEER. Join our full -time Two.Year College Diploma Course, specially designed to cover the examinations of the City and Guild Radio, Television and Electronics Technician's Certificate. Full theoretical and practical instruction on all types of 
the latest colour 

modern receivers 
Enrrorlments are now under way for September 1976. Minimum entrance requirements are Senior Cambridge or 'O' Level, or equivalent in Mathematics and English. September includes a specialised Colour TV and FM Stereo servicing course, plus a 2nd year Technicians' 

THE PEMBRIDGE COLLEGE OF ELEC. TRONICS, Dept. PW, 34a Hereford Rd., London W2 5AJ. Tel: 01 -229 9117. 

TAPETALK 
THE CLEVER WAY TO LEARN 

TWO C60 Cassettes entitled 
INTRODUCING ELECTRONICS 

£5.44 plus 55p VAT /P. & P. 
TAPETALK, P.O. Box 90 (PW) 
Tel.: MiltontKeKeynes 0908) 77710 

GO TO SEA as a Radio Officer. Write: 
Principal, Nautical College, Broadwater, 
Fleetwood FY7 8JZ. 

For Sale 

DISCOLIGHTS. Best! Cheapest! Re- liable! Bumper ' catalogue: Aarvak Electronics, 12a(P) Bruce Grove, N17 6RA. 01 -808 8923. 

COPPER CLAD LAMINATE 
FO 

PRINTED CIR RCUITS 
Single sided 1 /te" paper base- 1.5p(aq. Inch. Single sided 1/15. glass- epoxy- 2.0p /sq. inch. 
Any rectangular sixes cut to your requirements. 
Please send cash with order. 
Price Includes postage and packing. 
From: SIMTECH ENGINEERING LTD 

Dedham Road, Ardlsigh, Colchester, 
Essex, CO7 7QA 
Telephone 0200 230133 

AKG D190C 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. 

COLOUR T.V. 
Decca CTV 19 Colour T.V.'s complete but 
not working. Special price to clear £30. 

Must be collected. 

TELEMEC LTD. 
4, Waterloo Terrace, Bridsnorth, 
Salop. Phone 3079 or 2585. 

Tape Recorders 

TAPETALK 
THE NATURAL WAY TO LEARN 

Two C60 cassettes entitled 
INTRODUCING TRANSISTORS 

£5.44 plus 55p VATIP. & P. 
TAPETALK, P.O. Box 99 (PW) 

Milton Keynes MK3 SBR 
Tel.: Milton Keynes (0908) 77710 

Service Sheets 

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 & 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 50p 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.. please, original 
returned If service sheets not available.) 

PLEASE NOTE 
We Operate a "by return of post" service. Any claims for non -delivery should be made within 
7 -days of posting your order. 

C. CARANNA 
71 BEAUFORT PARK 
LONDON, N.W.11 013X 

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 
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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, radio, TV etc. 
10,000 models. Catalogue 24p, plus SAE 
with orders, enquiries. Telray, 154 
Brook Street, Preston PRI 7HP. 

SERVICE SHEETS - COLOUR TV MANUALS 
Service Sheets for Black and White TV, Radios, Record Players and Tape Recorders 50p. Please send large Stamped Addressed Envelope. 

We can supply manuals for most makes of Colour Television Recievers. B.R.C. PYE ECHO 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 to DRYDEN CHAMBERS, 119 OXFORD ST., LONDON WIR IPA 
MAIL ORDER ONLY 

BELL'S TELEVISION SERVICES for service sheets, manuals & books on radio /TV etc. Service sheets 50p plus 
SAE. Service sheet catalogue 25p. Back issues of magazines from April '74 onwards cover price plus 12p post. Free booklists on request. SAE with enquiries please to B.T.S., 190 Kings Road, Harrogate, Yorkshire. Tele- phone Harrogate (code 0423) 55885. 

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. 

Wanted 
WE BUY New Valves, Transistors and clean new components, large or small quantities, all details, quotation by return. WALTON'S, 55 Worcester 
Street, Wolverhampton. 

TOP PRICES PAID for NEW VALVES 
and TRANSISTORS 

popular T.V. and Radio types. 
KENSINGTON SUPPLIES (C), 

367 Kensingtdn Street, Bradford 8, 
Yorkshire. 

275 

www.americanradiohistory.com

www.americanradiohistory.com


Miscellaneous 

H. M. ELECTRONICS 
275a FULWOOD ROAD, BROOMHILL, 

SHEFFIELD 510, 3BD. 
BEC CABINETS (illus'd) 

METAL CASES 
DRY TRANSFER LETTERING 
Send 15p for leaflets (Refundable) 
Trade enquiries invited 

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 81.2p stamp for bargain list to: 
Audioscan, Dept. PW776, 4 Princes 
Square, Harrogate, North Yorkshire. 

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 

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. 

GORSE'S 
MAIN STOCKISTS FOR 

GRU N DIG 
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. 

42.44 CHURCH ST., 77 THE MALI. 
BLACKBURN BURNLEY 

Tel: 51682 Tel: 35229 

-1.ELM 
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) 

1LB PACKS of assorted copper 
laminates for 60p plus p /p 30p. Cash 
with order to Crossley & Bradley, 248 
Slater Lane, Leyland, Lancs. 

a 
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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 44p* 
CA30a9E FM IF system 16 pin DIL £1.89 
CA3090AQ Stereo Decoder 16 pin QIL £4.22 
Please add 121% VAT ( *8%) and 15p postage 
or send SAE for catalogue to: 

FRASER -MANNING LTD. 
26 HERVEY STREET, IPSWICH, SUFFOLK 

ALUMINIUM SHEET AND BOXES cut 
and folded to your design. Sheet: 22, 
20, 18 S.W.G. 05p /sq inch; 16, 14 
S.W.G. 1p /sq inch. Boxes: 22, 20, 18 
S.W.G. 1p /sq inch; 16 S.W.G. 1tzp /sq 
inch; 14 S.W.G. 2p /sq inch. Maximum 
length of any side: 2ft. Maximum 
depth of box: 1 ft. Please add 8% VAT. 
P &P 25p per item. SAE for special 
quotes (UK only). Trade enquiries 
welcomed. Simtec Electronics (UK) 
Ltd., Unit 37, Faircharm Trading 
Estate, St. Mary's Mills, Leicester. Tel: 
(0533) 824380. 

Synthesiser 
oueds 

Supreme 
"S 

II 

by Dewtron (25% VAT 
extra.) 

Famous kits, e.g. waa -waa complete 
kit £4.50; Fuzz kit £6.50 P &P 25p 
under £ 10. Ring Modulator modules 
£ 11. "Mister Bassman" Bass Pedal 
Units and whole range of synthesiser 
modules, musical novelties. etc. Cata- 
logue 20p from D.E.W. Ltd., 254 
Ringwood Road, Ferndown, Dorset. 

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 Gold- field, West Midlands. 021 354 9764. 

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, Instrumenta. Radiocontrol, 
Ignition units and many other kits. Please state 
requirements. 

TELERADIO ELECTRONICS, 
325 FORE STREET, EDMONTON, 

LONDON N9 

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, 8in x 5in x 3in, £1.55; 10in x 6in 
x 3in, £2.20; loin x 8in x 3in, £2.75; 
12in x loin x 3in, £3.60; 8in x 4in x 4in, 
£1.80; loin x bin x 4in, £2.70; 12ín x 
8in x 4in, £3.60; Tin x 7in it 5in, £2.65; 
8in x loin x bin, £3.60; 12in x 8in x Tin, 
£4; 12in 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. 

'12 VOLT FLUORESCENTS 

35% OFF 
RRP 

MADE BY THORN 
LIGHTING. Ideal for 
Caravan, Boat, Tent, 
Emergency Lighting etc. 
All lamps guaranteed 
for 12 months. 

21 ins 12 ins 
13 watt 

_ : 8 watt. 

f490 E4.00 

All lamps have On /Off Switch, Wrong Polarity 
Protection Device and Diffuser. 

C60 CASSETTES 32p All Cassettes in Plastic 
C90 CASSETTES 45p Case with Iodes and. 

P Screwed Assembly. 

All prices include VAT. Add Postage 5p in V. 
Quantity Discounts. SALOP ELECTRONICS 

10 Units 5% 23 WYLE COP 
50 Units 7% SHREWSBURY 

100 Units 10% Tel. 53206 

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 

GLASS FIBRE PCBs. Send 1 :1 master 
and 7p per square inch tinned or lop 
per square inch drilled and tinned. 
Plus 40p per board: Send for quotation 
on double sided boards. Discount for 
quantity. Proto Design, 4 Highcliffe 
Way, Wickford, Essex SS11 8LA. 

DOWN WITH QRM! 
Get rid of CW and heterodyne QRM, FAST with 
a TUNABLE AUDIO NOTCH FILTER. Winkle 
out the rare DX. Goes between RX and speaker. 
EASY TO MAKE. All parts, case, instructions, 
money back assurance, ONLY £5.30 inc. post. 

CAMBRIDGE KITS 
45 (L), Old School Lane, Milton, Cambridge 

THELD T Sp 

MK III Metal Locator 

REASURE TRACER 

ix 

Varicap tuning 
Britain's best selling metal 
locator kit; 4,000 sold 
Weighs only 22or. Fitted with 
Faraday shield. 
Speaker and earphone operation 
Knocks down to only 171n. 
Prebuilt search call assembly 
Thoroughly professional finish 
As seen on BBC1 and BBC2 TV 
You only need soldering Iron, 
screwdriver, pliers and snips 
Five transistor circuit 
Send stamped, addressed 
envelope for leaflet 

Complete £12.50 Built s tested £17.50 
Post 85p+ £1.00 VAT 8% Post 85p +£1'40 VAT 8% 

MINIKITS ELECTRONICS, 
6a CLEVELAND ROAD, 

LONDON, E18 2AN (Mail order only) 

RADIO. Learn from the beginning. 16 
vintage circuit diagrams, receivers and 
transmitters with notes. £1. Allister, 
58 Wavell Road, Maidenhead, Berks, 
SL6 5AD. 

ENAMELLED COPPER WIRE 
S.W.G. I Ib reel f Ib reel 
10 to 19 2.40 1.35 
20 to 29 2.45 1.40 
30 to 34 2.60 1.50 
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 
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TRANSMIT! 
* Unique TRANSMITTER /RE- 

CEIVER Kit. No licence examina- 
tions er` 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: 
BOFFIN PROJECTS, 
4 CUNLIFFE ROAD, 

STONELEIGH, EWELL, SURREY 
(Mail order U.K. only) 

Or for more details, send 20p for lists 

COLCHESTERS COMPONENT SHOP 
open Sunday -Friday, 12-6 pm. J. K. 
Electronics, 11 Mersea Road. Phone 
64433. 

PRINTED CIRCUIT COPPER CLAD. Single 
Sided. Quality material. Flame retardant to 
N.E.M.A. Spec. 

Paper Base (FR2) lts x 7 x 5lns-3 for £1.20 
Epoxy Glass (FR4) rtia x 7 x 5ins -2 for £1.20 

Also panels cut to your requirements, quotation 
by return. 
Prices include VAT and P & P. Cash with Order. 

P. G. OLIVER & CO., 
4 Hearsail Lane, Coventry CV5 6HH 

Ladders 
LADDERS. Varnished. 2512ft extended, 
£24.05, carriage £1.40. Leaflet, alu- 
minium ladders and loft stairways. 
Tel: Telford 586644. 

AVAILABLE NOW! 

REPRINT OF PW's 

TELE -TENNIS 

SERIES 

July- November 74 

Send 75p+10p (post & 
packing) to:- 

Editor (PW Tele- Tennis), 
Fleetway House, 
Farringdon Street, 
London, EC4A 4AD 
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SEMICONDUCTORS 
from 

LYNX ELECTRONICS (LONDON) LTD. 
THYRISTORS 
Ply 13A IA M 4A 6A 8A IOA 15A 

(10921 (TOI) (C106) (T0220) (T0220) (T020) (T0220) (T0220) 
50 0.0' 0.25 0.35 0.32 041 0,42 0.47 0.96 

1110 025" 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 
600 - 0.65 0.70 - 1.09 1.19 1.26 1.80 

TRANSISTORS, DIODES, RECTIFIERS 

AC126 0.15 BDISI 0.86 0A90 0.08 
AC127 0.16 BDI82 0.92 0A91 0.08 
AC128 0.13 BDI83 0.97 0C41 0.15 
ACI28K 0.25 BD232 0.60 0C42 0.15 
AC141 0.18 B0233 0.48 0C44 0.12 
AC14IK 0.28 B0237 0.55 0C45 0.10 
AC142 0.18 BD238 0.60 0070 0.10 
ACI42K 0.28 BDI84 1.20 OC71 0,10 
ACI 76 0.16. BDY20 0.80 0072 0.22 
AC176K 0.25 BDY38 0.60 0084 0.14 
AC187 0.18 BDY60 0.60 SC40A 0.73 
ACI87K 0.25 BDY61 0.65 SC4OB 0.81 
AC188 0.18 BDY62 0.55 SC4OD 0.98 
AC188K 0.25 BF178 0.28 5C40F 0.65 
ADI40 0.50 8F179 0.30 SC4IA 0.65 
AD142 0.50 BF194 0.10 SC4IB 0.70 
AD143 0.46 BFI95 0.10 SC4ID 0.85 
ÁD149 0.45 8E196 0.12 SC41 F 0.60 
ADI61 0.35 8F197 0.12 ST2 0.20 
AD162 0.35 BF224J 0.18' TIP29A 0.44 
AL102 0.95 8F244 0.17 TIP30A 0.52 
ALTO? 0.93 BF257 0.30 TIP31A 0.54 

AF115 0.20 BF337 0.32 TIPA 1 34 .0 

0.17. TIP4IA 0.68 
AF817 0.20 BFX29 0.26 TIP42A 0.72 
AF118 0.50 BFX30 0.30 1N2069 0.14 

AF239 0.37 HFX85 0.25 1N44001 0.04 
BCI07 0.09 BFX88 0.20 1N4002 0.05 
BCI07B 0.09 BFV50 0.20 IN4003 0.06 
BCI08 0.09 . BFY51 0.18 1N4004 0.07 
BCI09 0.09 BFY52 0.19 1244005 0.057 
BC109C 0.12 BFY64 0.35 1244006 0.09 
BCI17 0.19 BFY90 0.65 IN4007 0.10 
BCI25 0.18 BRIOO 0.20 2N696 0.14 
BC126 0.2011 BFY39 0.40 2N697 0.12 
BCI41 0.28 BS/09 0.16 2N706 0.10 
BC142 0.23 BSX20 0.18 2N929 0.14 
BCI43 0.23 BSX2I 0.20 2N930 0.14 
BC144 0.30 BSY95A 0,12 2N1131 0.15 
BCI47 0.09 BT106 1.00 2N1132 0.16 
BC148 0.09 BT107 1.60 2241304 0.20 
BCI49 0.09' BT108 1.60 2N1305 0.20 
BCI52 0.25 BT109 1.00 2N1711 0.18 
BC153 0.187 BT116 1.00 2N2102 0.44 
BC157 0.09 BU105 1.80 2N2369 0.14 
5C158 0.09 811105/021.90' 2N2369A 0.14 
BCI59 0.09 BU126 1.60 2N2484 -0.16 
BC160 0.32 BU204 1.60 2N2646 0.50 
BC161 0.38 BÚ208 2.60" 2N2905 0.18 
BCI68B 0.09 BY206 0.15 2N2905A 0.22 
BC182 0.11' BY207 0.20 2N2926R0.10. 
BCI82L 0.11 BYX36- 2N29260 0.09 
BC183 0.10' 300 0.12 2N2926Y 0.09 
BCI83L 0.10 600 0.15 2N292600.10' 
BCI84 Oil. 900 0.18 2N3053 0.15 
BCI84L 0.11' 1200.0.21 2N 3054 0.40 
8C2075 0.12 BYX38- 2N3055 0.50 
BC2I2 0.íl 300 0.50 2N3440 0.56 
8C212L 0.11' 600 0.55 2N3442 1.0 
BC2I3 0.12' 900 0.60 2N3525 0.50 
BC213L 0.12' 1200 0.65 2N3570 0.80 
50214 0.14 BZX6I Series 2N 1702 0.10 
5C214L 0.14 Zeners 0.20 2N3703 0.10 
BC237 0.16' BZX83 or 2N3704 0.10' 
BC238 0.16' BZX88 2N3705 0.10 
BC300 0.34 Series 2N3706 0.10 
BC301 0.32 Zeners 0.11 2N3707 0.10 
BC323 0.60 C106A 0.40 2N37í4 1.05 
BC327 0.18" C106B 0.45 2N 3715 1.15 
BC328 0.16' CIO6D 0.50 2N3716 1.25 
BC337 0.17" C106F 0.35 2N5771 1.60 
BC338 0.17' CRSI/05 0.25 2N 3772 1.60 
BCY30 0.55 CR51/10 0.25 2N 3773 2.10 
BCY31 0.55 CRSI /20 0.35 2N3819 0.28 
HCY32 0.60 CRSI /40 0.40 2N3904 0.16' 
BCY33 0.55 CRSI /60 0.65 2N3906 0.11' 
BCY34 0.55 CRS3 -050.34 2N4124 0.14 
BCY38 0.50 CRSI- 100.45 2N4290 0.12 
BCY39 1.15 CRS?- 200.50 2194348 1.20 
BCY70 0.12 CR03.100.60 2N4870 0.35' 
BCY7I 0.18 CRS3 -600.85 2N4871 0.35' 
BCY72 0.12 MJ480 0.80 2N4919 0.70 
B0115 0.55 M3481 1.05 2N4920 0.50 
BDI31 0.36 M1490 0.90 2N4922 0.58 
50132 0.40 MJ491 1.15 2N4923 0.64 
BD135 0.36 MJE340 0.40 2N5060 0.20 
BD136 0.40 MJE5 0.45 2N5061 0.270 
BDI37 0.40 MJE2 0 0.45 2N5062 0.370 
80139 0.48 OAS521 0,55 2N5064 0.65 
130139 0.08 OAS 0.50 2N5496 0.65 

TRIACS (PLASTIC TO -220 PKGE ISOLATED TAB) 
4A 6.5A 8.5A 10A 15A 

(a) (b) (a) (b) (a) (b) (a) (b) (a) (b) 
I50V 0.60 0.60 0.70 0.70 0.78 0.78 0.83 0.83 1.01 1.01 
200V 0.64 0.64 0.75 0.75 0.87 0.87 0.87 0.87 1.17 1.17 
400V 0.77 0.78 0.80 0.83 0.97 1.01 1.13 1.19 1.70 1.74 
600V 0.96 0.99 0.87 1.01 1.21 1.26 1.42 1.50 2.11 2.17 

N.B. Trieur without internal trigger diet are priced under column (a). Triacs with 
íntemal trigger disc are priced and column (b). When ordering please indicate 
clearly the type required. - 

OPTOELECTRONICS Special Offer 
Displays 

0.80 0.125 Red ITIL209) 0.12 MV54 704 

727 1.0 0.2 Green 0.14 Red 125 
728 1.20 0.2 Yellow 0.14 Ó 
747 1.50 0.2 Clear 0.14 Axial lead 

74 Series TTL 

Less 5% for 10+ 
Less 10°2 for 25+ 

7400 0.14 
7401 0.14 
7402 0.14 
7403 0.15 
7404 0.16 
7408 0.16 
7409 0.16 
7410 0.16 
7413 0.29 
7417 0.27 
7420 0.16 
7427 0.27 
7430 0.16 
7432 , 0.27 
7477 0.27 
7441 0.75 
7442 0.65 
7445 0.85 
7447 0.81 
7448 0.75 
7447A 0.95 
7470 0.30 
7472 0.25 
7473 0.30 
7474 0.32 
7475 0.47 
7476 0.32 
7482 0.75 
7485 1.30 
7486 0.32 
7489 2.92 
7490 0.49 
7491 0,65 
7492 0.57 
7493 0.45 
7495 0.67 
74100 1.08 
74107 0.35 
74121 0.34 
74122 0.47 
74141 0.78 
74145 0.68 
74154 1.62 
74174 1.00 
74180 1.06 
74181 3.20 
74192 1.35 
74193 1.35 
74196 1.64 

NATIONAL CLOCK CHIPS 

MM5314 £?.75 
(Hasi <ciock chip giving 6 digit displayl 

MM5SI6 £5.25 
(Sophisticated device including alarm) 

LINEAR ICS 

301A 8 Pin Dit 0.35 
307 0.55' 
308 14 Pin Dii 0.90 
381 14 Pin Dii 1.60 
555 8 Pin Dil 0.45 
565 14 Pin Dil 2.00 
566 8 Pin Dil .50 
567 8 Pin Dil 2.00 
709 8/14 Pin Dii 0.35 
741 8/14 Pin Dil 0.28 
748 8 Pin Dil 0.35 
3900 14 Pin Dil 0.70 
CA3045 0.85 
CA3046 0.50 
CA3089E 2.08 
CA30900 3.15' 
CA3130 0.79 
MCI301L 0.55 
MC1304P 1.18 
MC1307P 0.85' 
MC1310P 1.18 
MCIS5IP 0.75" 
MCI352P J 0.75 
MC1458P 0.80 
MC1496L 0.82 
SN75324 2.55 
SN75457 0.62' 
SN75452 0.62' 
TAA263 0.95' 
TAA300 1.20 
TAA310A 1.10' 
TAA350A 1.95 
TAA550 0.45' 
TAA611812 1.25" 
TAA 861 
TAD100 1.95 
TBA480Q 1.30 
TBA530 1.85 
TBAS5SQ 1.90" 
TBA540 2.10 
TBA540Q 2.20 
TBA55OQ 3.05' 
TBA560 2.80 
TBA560Q 3.05' 
TBA570 0.98 
TCA270SQ 1.95' 

_ V 
'l 
IIN 
ui 

REGULATORS 

723 0.45 
1 amp Plastic 
7805 
7812 
7815 
7818 
LM340 -5 
LM340 -12 
LM340 -15 
LM340 -18 

SPECIAL 
OFFER 

LM309K 
IA T03 5V 

95p 

IC SOCKETS 

8 Pin 0.12 
14 Pin 0.13 
16 Pin 0.14 
24 Pin 0.45 
40 Pin 0.80 

TO3 HARDWARE 
INC 

1 Mica -2 washers 

Solder TA6 
2 Nuts /Bolts 

Washers 

100 for45p 

P. & P. 20p per order- Overseas 80p - Matching 20p per pr 
VAT 8% except for item's which are 121% ,- No VAT on overseas. 

LYNX ELECTRONICS (LONDON) LTD. 

Higharn Mead Chesham Bucks. Telephone (02405) 75151 Telex 837571 
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WATFORD ELECTRONICS 
33/35, CARDIFF ROAD, WATFORD HERTS, ENGLAND 
MAIL ORDER, CALLERS WELCOME. Tel. Watford 37774 

278 

ALL DEVICES BRAND NEW AND FULLY GUARANTEED. ORDERS 
DESPATCHED BY RETURN OF POST. TERMS OF BUSINESS: CASH/ 
CHEQUE/P.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 £10.00. OVERSEAS ORDERS POSTAGE AT COST, 
AIR /SURFACE. (SEND 25p FOR OUR CATALOGUE). 

V /i ! A Applicable to U.K. Customers only. All prices ara exclusive of 
VAT. Please add 8% to devices marked* To the rest add 121 %. 

Callers 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 uf). 
400V: 0.001, 0.0015, 0.0022, 0.0033 5p; 0.0047, 0.0068, 0.01, 0.015, 0.018, 0.022 Bp; 
0.033, 0.039, 0.047, 0.068 8p; 0.1, 0.15, 0.22, 104; 0.33, 0.47, 189; 0.68 24p. 
160V: 0.15 44; 0.22 Sp; 0.33 Bp; 0.47109; 0.68 15p; 1.0 18p; 1.5 20p; 2.2 249; 4.7 26p 
DUBILIER: 1000V :0.01, 14p; 0.022, 15p; 0.047,16p; 0.1, 19p; 0.4743p. 

POLYESTER RADIAL LEAD (Values in cf). 250V: FEED THROUGH 
0.01, 0.015, 0.022, 0.027 Sp; 0.033, 0.047, 0.068, 0.1 Sp; 0.15 7p; CAPACITORS 
0.22, 0.33 Op; 0.47 10p; 0.6814p; 1.0 19p; 1.5 24p; 2.2 Up. 1000pF /350V Sp 

ELECTROLYTIC CAPACITORS: Axial lead type (Values are In cF). 
250V; 1000F. 40P: 100V: 20, Sp; 63V: 0.47, 1.0, 1.5, 2.2, 2.5, 3.3, 4.7, 6.8, 8, 10, 15, 

22, 7p; 32, 50, 10p; 68, 100, 12p; 50V: 1.0, Sp; 50, 104; 220, 15p; 470, 28p; 1000, 42p; 
48V: 33, Sp; 2200 40p; 35V:1000, 38p; 25V: 8, 10, 22, 40, 6P ;80, 100. 1608p; 22013p ; 
470 17p; 640, 21p; 1000, 27p; 2200, 34p; 3300, 39p; 4700, 474; 16V: 10, 40, 47, 68, 100, 
125, 220, Op; 470, 11P; 1000, 1500, 18p; 4700, 46p; 16V : 4,100 6p; 640,10p; 1000, 14p: 
125, 220, 2200, 269; 470, 11p; 1000, 1500, 18p; 4700, 48P; 10V: 4,100, 6p; 640,10p ;1000, 
14p; 2200, 189; TAG.END TYPE: 7ÓV: 2500, 98p ; 4700, 111p; SOV: 2000, 72p1 
25V: 4700, Up. 
TANTALUM BEAD CAPACITORS 
35V: 0.1µF, 0.22, 0.33, 0.47, 0.68, 1.0, 
2.2µF, 3.3, 4.7, 6.8. 25V: 1.5, 10 
16V: 10µF, 22. 10V: 15µF, 33.6V: 47µF. 
3V; 100µF. 
Price: tip each. 

MYLAR FILM CAPACITORS 
100V; 0.001, 0.002, 0.005, 0.01µF 
0.015, 0.02, 0.04, 0.05, 0.056µF 
0.10, 0.15, 0.2 50V: 0.47µF 

4p 
Sp 
Bp 

CERAMIC CAPACITORS 
50V d.c. Plaquette body 25mm leads. 
Range: 0.50F to 10,000pF 
0.015µf, 0.0220, 0.0331/í, 0.047µf 

JACKSONS VARIABLE CAPS. 
Dielectric Dial Drive 4103 
100 /300pF S6p 6:1/36:1 46Bp 
500pF 9Sp 0- 1 -3654F 240p 
DILEMIN 002365pF 240p 
300pF /500pF165p 00 208/176 240p 
4832/2K 2 speed with slow 
Drive unit corn- motion dry. 260p 
plate with knobs C804 5,10,16, 
& coupling 322p 20, 25, 50pF 120p 
Drum 54mm 30p 100, 1505F 195p 
6:1 Bali Drive 'L' 3x310pF 372p 
4511 /DAF 97p 00- 3x25pF 323p 

3p 
4p 

POTENTIOMETERS (AB or EGEN) 
Carbon Track, 025W Log & 0.5W 
Linear values 
1 K S) (LIN. ONLY) Single gang 17p 
5K0 -2M0 single gang 17p 
5K0 -2M0 single gang D/P switch 37p 
5KO -2M0 dual gang stereo 50p 

SLIDER POTENTIOMETERS 
0.25W log and linear values 60mm 
5K0 -500K0 single gang 43p 
1oKO -500KO Dual gang 559 
50K0 Lin 150mm WS 150 £3.00 
PRESET POTENTIOMETERS 
0.1W 500 -2.5M0 Sub Min Vert. only 610 

0.25W 100 0-3.3M0 Horizontal 7p 
0.25W 2000 -4.7M0 Vertical 7p 

RESISTORS -Erie make 
Carbon, Miniature, High Stability, Low Noise 
POWER Tol. RANGE Val. 1 -99 100+ 
0.25W 5% 2.20 -47M E24 1p 0.8p 
0.5W 5% 2.20 -4.7M E12 2p 15p 
1W 5% 2.20 -10M E12 3p 2p 
1% Resistors for the transistor tester available 
at 10p each 

CERAMIC TRIMMER 
CAPACITORS 
2 -79F; 4 -15SF; 6 -25pF; 
8-3OpF 17p-each 
MINIATURE 3 -10pF; 
3- 30pF;10 -40pF 159 
60pf 26p 
COMPRESSION 
á-409F í8p 
20 -250pF 27p 
100 -500pF 324 
1250pf 454 

SILVER MICA (pF) 
3.3, 4.7, 6.8, 12, 18, 22, 
33, 50, 75, 82, 85, 100, 
120, 150, 250, 330, 380, 

7P each 
2200pF 11p 

TRANSISTOR 
TESTER 
PW July '76 Kit 
Available. Send 
SAE for list. 

-OIL SOCKETS* 
Low profile (Texas) 
8 or 14 pin 130 
16 pin 14p 
24 pin 369 
28 pin 58p 

SOLDERCON 
PINS* 
100 pins 609 

DENCO COILS 
Dual Purpose 'DP' 
Rng. 1 -5 B,Y,R,W 60P 

6 -7 B,Y,R 609 
1 -5 Green 74p 

Rng. 1 -5 B,Y,R,W 769 
B9A Valve Base 19p 
RFC 5 choke 76p 
IFT 13/14/15/16/17 - 70p 
IFT18/465 or 1 -6m 809 
TOC I 75p 
MW SF.R. 72p 
MW /LW 5FR 94p 

ALUM. BOXES 
with lid 
2.051x11" 48p 
4x4x11" 46p 
4x2fx11" 46p 
4x51x1i" 559 
40202° 46p 
3x2x1" 40p 
60402" 71p 
7x502" 84p 
8x9x3' 1009 
10x703" 122p 
10x41x3" 110p 
12x5x3" 120p 
12x8x3" 180p 

RHYTHM GENERATOR 

Build this PW (May & June 
'76) 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 
Fibre -glass P.C. Boards. 
Prices including VAT 
Complete Kit £37.94 

(p. & p. and insur. £1.00) 
Ready Built £47.95 + £1.00 
Semiconductor kit £12.95 
Set of three boards £6.50 
M252AA £8.25 
Send SAE for complete list. 
(Demonstration on at our 
retail shop) 

EARPHONES 
Magnetic 
2.5mm plug 15p 
3.5mm plug 15p 
Crystal 
3.5mm plug 30p 

SPEAKERS 
80 0.3W 
21 " 21"; 3" 569 
64Sí 0.3W 21" Mp 
16 0 7 x 4" 5W 170p 

SLOPING FRONT 
AI m Box* WE1 £1.75 
PANEL METER* 
T23 500µA £3.05 
DALO ETCH RESIST 
Pen + spare tip* 749 

COPPER CLAD 
BOARDS* 

SRBP 8f" x 93" 48p 
Fibre Glass 6" x 6" 64p 

12" x 6" 115p 

FERRIC CHLORIDE* 
1 lb Bag 65p +30p (p&p) 

VEROBOARD* Pitch 
0.1 0.15 0.15 

(copper clad) (plain) 
21 x 3f" 32p 24p 15p 
21 x 5" 359 35p 20p 
3u x 3f" 35p 35p - 
3f x 5" 40p 41p 29p 
21 x 17" 105p 73p Mp 
30 x 17" 145p. 115p 759 
4 - -, x 17" 185p - 110p 
Pkt of 38 pins 22p 
Spot face cutter 52p 
Pin insertion tool - 72p 

TRANSISTORS 

AC125* 20 BC148 p7 
AC126 14 BC149 9 
AC127* 14 BC154 20 
AC128° 14 BC157 10 
AC141 24 BC158 12 
AC142° 25 BC159 13 
AC176* 14 BC167 12 
AC187° 14 BC188 12 
AC188 15. BC169C 12 
AÇY17 35 BC170 11 
ACY18 28 BC771 11 
ACY19 25 ßC172 11 
ACY20 24 BC177° 16 
ACY21 29 BC178* 16 

BC179* 20 
BC182 11 
BC1821 12 
BC783 10 
BC183L 11 
BC184 11 
BC184L 12 
BC186 22 

18 BC1B7 25 
t8 BC212 12 
18 BC212L 13 
33 BC213 11 
30 BC213L 13 
30 BC214 14 
30 BC214L 16 
30 BC441 30 
33 BC461 40 
49 BC462° 30 
59 BC549C 32 
55 BCY59 18 
48 BCY70' 18 
80 BCY71 1e 
48 BCY72 19 
34 B0115 52 
31 BD121° 115 

77 
BD123° 95 

9 
BD124 75 
BD131° 40 
BD132 40 
Mtch.pr*85 
BD135 55 
BD136 50 
BD137 45 
BD138 45 
BD139° 45 
BD140 60 

ACY39 78 
AD140° 48 
AD149° 48 
AD161" 35 
AD162" 35 
Mtch.pr*80 
AF714' 
AF115' 
AF118' 
AF717 
AF121° 
AF124 
AF125° 
AF126' 
AF127° 
AF139° 
AF178 
AF179 
AF180 
AF181' 
AMOS 
AF186 
AF239* 
ASY26 
ASY29 
ASY50 
BC107° 
BC10B' 9 
BC108B' 12 
BC108C 12 
BC109* 9 
BC1098° 02 
BC109C* 12 
BC117 20 
BC147 7 

CMOS* 
4000AE 18p 
4001AE 16p 
4002AE 16p 
4006AE 89p 
4007AE 16p 
4009AE 65p 
4010AE- 44p 
4011AE 16p 
4012AE 16p 
4013AE 44p 
4015AE 81p 
4016AE 44p 
4017AE 76p 
4018AE 76p 
4019AE 44p 
4020AE 90p 
4021AE 81p 
4022AE 78p 
4023AE 16p 
4024AE 64p 
4025AE 17p 
4026AE138p 

4028AE 74p 
4029AE 94p 
4030AE 45p 
4033AE111p 
4034AE134p 
4040AE 88p 
4042AE 67p 
40434E 81p 
4044AE 759 
4045AE111p 
4046AE109p 
4047AE 74p 
4049AE 44p 
4050AE 44p 
40S5AE108p 
4056AE106p 
4069AE 16p 
4070AE 16p 
4510AE124p 
4511 AE181 p 
4518AE1Mp 
4520AE 99p 

BD145* 55 0C28' 58 TIP3055* 80 .2N2904A24 
BDY80 75 0C29° 58 TIS43 25 2N2906' 18 
BDY81 65 0C35° 54 TIS44 18 2N2907° 20 
BF115° 22 0C35° 58 ZTX107 12 2N2907A22 
BF177 26 0C41 18 ZTX108 12 2N2926G 10 
BF178° 20 0C42 18 ZTX109 13 2N29260 I 
BF179* 33 0C44 18 ZTX300 14 2N2926R 8 
BF180 33 0C45 18 ZTX301 14 2N2926Y 8 
BF181 33 0070 17 ZTX302 18 2N3011 16. 
8F184 32 0071 17 ZTX303 15 2N3053° 18 
BF185 30 0074 28 ZTX304 24 2N3054' 42 
BF194 10 0076 37 ZTX311 10 2N3055' 45 
BF195 10 0081 18 ZTX341 19 2N3614° 95 
BF196 14 0081D 24 ZTX500 16 2N3615' 95 
BF197 15 OC82 18 ZTX501 13 2N3702 10 
BF224A 12 0083 28 ZTX502 18 2N3703 12 
BF244 17 0C139 94 ZTX503 14 2N3704 10 
8F2513* 32 0C140 100 ZTX504 47 2N3705 12 
13F257 32 0C141 157 ZTX531 28 2N3706 10 
5F258* 35 0C170 30 ZTX550 16 2N3707 10 
BF595 10 0C171 32 2N697' 13 2N3708 9 
BFR39 30 0C201° 80 2N698° 30 2N3709 9 
BFR40 30 OC202° 90 2N706° 12 2N3710 12 
BFR79 30 T1C44° 30 2N708" 15 2N3711 12 
BFR80 30 TIP29 43 2N918° 40 2N3771° 140 
5FX85° 25 TIP29A 45 2N920° 51 2N3772° 175 
5FX86* 24 TIP29C 68 2N930' 18 2N3773° 225 
BFX88' 22 TIP30 52 2N1131 16 2N8519 20 
BFY50' 15 TIP30A 54 2N1132 16 2N3820 40 
BFY51 15 TIP3OB 64 2N1301 20 2N3823 50 
BFY52° 15 TIP30C 76 2N1302° 17 2513824 09 
BSX20° -20 TIP31° 54 2N1303° 20 2N3866' 69 
BSY95A 14 TIP31A" 58 2N1304° 24 2N3903 15 
MJ491 160 TIP31B' 70 2N1305° 28 2N3904 15 
M42955°.90 TIP31C 84 2N1306 28 2N3905 17 
M11E340* 45 TIP32° 84 2N1307' 28 2N3906 17 
MJE370° 68 TIP32A 68 ,2N1308° 35 2N4037 34 
MJE371° 60 TIP326° SO 2N1893° 30 2N4058 15 
MJE520 65 TIP32C 99 2N1990° 48 2N4061 13 
MJE2955*95 T1P33° 95 2N2160° 55 2N4062 14 
MJE3055*65 TIP3313"112 2N2217' 23 2N4871 34 
MPF102 30 TIP33C'130 2N2218A 20 2N4922 - 52 
MPF103 30 T1P34° 110 2N2219A°22 2N5457 30 
MPF104 30 TIP34A115 2N2220A'18 2N5458 30 
MPF105 30 TIP346°1677 2N2221Á21 2N5459 30 
MPSA06 30 TIP35° 259 2N2222' 20 2N6027* 35 
MPSA56 30 TIP36A370 2N23303° 30 3N140° 95 
MPSA70 32 TWO A" 68 2N2369° 14 3N141' 95 
MPU131* 39 TIP4113' 73 2N2483° 30 40361' 40 
0C23° 144 TIP42A° 78 2N2484° 30 40362* 40 
0C25" 48 TIP42B° 79 2N2646 35 40603* 58 
0C26° 48 TIP2955* 65 2N2904' 20 40673* 55 

LINEAR IC'S CA3130 88p NE566* 150p 
709C 14 pin 28p ICL8038CC°2709 NE567V' 200p 
710 4 p LM300H 170p SL403D 176p 
741C 2 p LM301A 38p SL414A 176p 
747C 709 LM380 90p SN76003 2004 
748C 2 p LM381 16013 SN76013 155p 
AY-1-0212 55 p LM3900 65p SN72733 135p 
AY-1-5051 120p M01303L 148p SN76023 155p 
AY-5-1224° 34 p MC1304P 360p SN72702 80p 
AY-1-67216 175p MC1310P 180p SN76033 150p 
AY-5-3500* 81 p MC1312PQ 150p SN76115 208p 
CA3011 82p MC1458P 70p TAA550B 36p 
CA3018 72p MC1496 91p TAA621A 203p 
CA3020 145p MC1710CG 55p TAA661A 1009 
CA3028 90p MFC4000B 48p TAD100 130p 
CA3046 59p MFC6040° 869 TBA54013 265p 
CA3048 210p MK50253* 550p TBA641B 225p 
CA3053 409 ME515A 210p TBA800 809 
CA3075 150p NE555° 45p TBABIOS 95p 
CA3081 150p NE556DB° 99p TBA920Q 350p 
CA3089E 150p NE561° 325p TDA2020 300p 
CA3090A0 250p NE5628° 270p TCA270SQ 399p 
CA3123E 140p NE565A* 200p ZN414 99p 

TTL Less 10% for for + mod d 
DIGITAL Cs 
7400 13p 7473 33p 74148 1709 
7401 13p 7474 32p 74150 143p 
7402 14p 7475 32p 74151 69p 
7403 15p 7476 32p 74153 709 
7404 189 7480 44p 74154 1509 
7405 189 7481 99p 74155 709 
7406 389 7482 75p 74156 709 
7407 389 7483 83p 74157 80p 
7408 159 7484 909 74159 1989 
7409 15p 7485 1259 74160 101p 
7410 13p- 7486 35p 74161 101p 

7489 275p 74162 101p 
7490 40p 74163 1019 
7491 80p 74164 132p 
7492 48p 74165 132p 
7493 39p 74166 140p 
7494 80p 74167 3159 
7495 63p 74170 215p 
7496 72p 74172 540p 
74100 1359 74173 1539 
74104 40p 74174 118p 
74105 40p 74175 929 
74107 33p 74176 103p 
74109 54p 74177 191p 
74110 43p 74178 142p 
74111 63p 74179 142p 
74116 1709 74180 1069 
74118 100p 74181 3019 
74119 180p 74182 83p 
74120 93p 74184 1609 
74121 30p 74185 1699 
74122 45p 74186 
74123 83p 74188 
74125 54p 74190 
74126 54p 74191 
74128 70p 74192 
74132 70p 74193 
74141 63p 74194 
74142 266p 74195 
74143 274p 74196 
74144 274p 74197 
74145 88p 74198 
74147 233p 74199 

7412 
7413 
7414 
7416 
7417 
7420 
7422 
7423 
7425 
7428 
7427 
7428 
7430 
7432 
7433 
7437 
7438 
7440 
7441 
7442 
7443 
7444 
7445 
7446 
7447 
7448 
7450 
7451 
7453 
7454 
7460 
7470 
7472 

20p 
35p 
80p 
35p 
3Sp 
15p 
27p 
22p 
27p 
27p 
27p 
38p 
154 
25p 
36p 
27p 
27p 
15p 
65p 
85p 

126p 
105p 

105p 
80p 
70p 
15p 
15p 
159 
1,59 
15p 
30p 
26p 

950p 
494p 
150p 
160p 
125p 
125p 
125p 
79p 

1039 
103p 
2109 
210p 

DIODES 
AEY11 70p 
BA100 10p 
BY126 12p 
BY127 12p 
IN916 5p 
0A9 9p 
°A10 40p 
0A47 8p 
0A70 Op 
OA79 10p 
0A81 S 
0A85 10p 
OA90- 6p 

0A95 8p 
0A200 9p 
0A202 613 
PL4001 6p 
PL4004 8p 
N914 411 
N4001/2 5p 
N4003 6p 
N4004/5 6p 
N4006/7 7p 
N4148 SD 
N5401 
N5404 16p NOISE 
N5406 N5406 19p DIODE 
N5408 25p ZIJ 105p 

OPTO ELECTRONICS* 
DL704 75p 
DL707 75p 
DL727 180p 
DL728 1Mp 
XAN345 -3° 

Green 146p 
XAN652 -6" 

Green 170p 
MAN3610 170p 
MAN3640 170p 
Minitron 
3015F 110p 

BRIDGE 
RECTIFIERS 
(plastic case) 
1A50V 20p 
1A100V 
1A200V 
1 A400V 
1 A600V 
2A50V 
2A10OV 
2A200V 
2A400V 
2A600V 
4A100V 
4A400V 
4Á800V 
6ASOOV 
6A400V 
BY122 
BY164 

24p 
26p 
27p 
29p 
30p 
38p 
44p 
48p 
54p 
53p 
60p 
90p 
64p 
80p 
54p 
54p 

ZENERS 
Rng:3.3V-33V 
400mW 9p 
1.3W 17p 

VARICAPS 
MVAMi 270p 

13p 1 
MVAM2 105p 

LEDS + Clip 
TIL209 Redl4p 
0-2" Red 184 

Yellow, Green 
Amber 219 
OCP 70 40p 
OCP 71 8sp 
ORP 12 58p 
ORP 61 50p 
2N 5777 Up 

SCR's* 
Thyristors 
1A6UV Sap 
1AtO0V 42p 
1A200V 47p 
1A400V 52p 
1A600V 709 
3A50V 38p 
3A100V 43p 
3A200V 55p 
3A400V 74p 
3A600V 99p 
5A400V Mp 
7A400V 125p 
C106D SOp 
MCR101 Up 
TIC44 204 
2N4444 1914 

TRIACS 
3A400V 1Np 
6A400V 12Op 

8A400V 150pp 
10A500V 185p 
15A400V 24Op 
15A500V 2411p 
40430 9Op 
40669 954 

DIAC° 
ST2 20p 

Voltage 
Regulators. 
723C 45p 
TBA6258 95p 
TO3 Type 
to 5V 140p 
1Al2V 140p 
1A15V 1509 
1A18V 185p 
LM309K 154p 
MVR5 180p 
MVRI2 1609e 
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TRANS- SWITCH' 
SISTOR Biased 
-Insulation 

Toggle. Kit. Mica & 
DPDT 89p Bushes 6p' 

KNOBS* fits }" shaft 
with grub screw, except 
K2 (push 8t) á 1(8 (for 
sliders). 
K1 Black or White pointer t pe 
K2 Slim silvered aluminium 
K4 Black serrated. Metal top with 

line indicator 33mm diem. 
K4A As above but 25mm diam. 
1(5 Black fluted metal top and skirt 

calibrated 0-10. 37mm diam. 
K6 P1(2 as 1(5, pointer on skirt 
1(7 Black, knurled, tapered. Metal 

top & skirt. Calib. 0-10, 30mm 
K8 Black or silvered for slider pot 

(Continued from other side) 

Connectors' JACK PLUGS 
Snap on PP3 6p 
Snap on PP9 9p Screened 

chrome 
2.5mm 10p 
3.5mm 14p 
Std. MONO 19p 
Std. STEREO 2Ep 

SOCKETS 

Plastic 
body 

8p 
top 
13p 
18p 

Open 
metal 
ep 
6p 

13p 
159 

Moulded 
with 
break 

contacts 
17p 
22p 

9p 
10p 

16p 

22p 
22p 

22p 
Op 

DIN 
2 pin Loudspeaker 
3, 4, 5 (180° & 240°) 

Plugs Sockets 

12p 8p 

CO-AXIAL (TV) 10p 8p 

PHONO 
assorted coleurs 
Metal screened 

7p 
12p 

5p (Single) 
7p (Double) 
Op (Triple) 

BA 

PANEL METERS* Full scale 
59x 46 x 35mm req. 1 f" hole 

0- 50µA 0 -100mA 50µA -0-50JA 
0- 100µA 0 -500mA 100pA- 0 -100uA 
0 -500kÁ 0-1 Amp 500íeÁ-0-500µA 
0-1 mA 0-50V DC £3 05 each 
0-5mA 0-300V DC EDGEWISE 
0-10mA "S' 89 x 32 x 70mm 
0-0OmA "VU" 0-1mA, 0 -500µA 
Price £3.05 each. Price £4.14 
108 x 82.5 x 38mm req. BOmm panel hole 
0- 501sA: 0- 1001.íA; 0- 50014A £4.40 

TRANSFORMERS (Mains Prim.220 -240V) 
6-0-6V 100mA 90p 6-0-6V 1.5A° 180p+ 
9.0-9V 100mA 90P 9 -0-9V 2A" 220p+ 
12 -0-12V 100mA 90P prim. 120/240V, Sec 
15 -0-15V 100mA 19Sp 20V Ca3 2.5A & 12V 
0-12 0 -12V 150mÁ 160p Q IA. 195p+ 0.60 -8V 280mA 1709 
0-12 0-12V 0.5A 160p+ 
24 -0-24V 0.5A 160p+ 
9-0-9V IA° 198p+ 
12 -0-12V 1A° 185p+ 
15 -0-15V IA* 198p+ 
18 -0 -18V IA" 230p+ 
30- 24- 20- 15 -12 -01 A 
Multi tappings 205p+ 
30- 24- 20.15 -12-0 
2Ae multi tappings* 

£3.45+ 

ITT Pulse Transfor- 
mer Miniature 1:1 

110P 
LT44 Mini. Driver, 
Pri. 20K, Sec. 1K 

54p 
LT700 Min. 0/P Pri. 
1.2K, Sec. 3.20 54p 
MOT Min. 0/P Pd. 
1.2K, Sec. 8íl 42p 

(Please add -46p pap charge to all prices 
marked +, above our normal postal charge.) 

NANA 4mm Op 7p 
2mm 7p 79 

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* 
TOGGLE: 2A, 250V 
SPST 21p 
DPDT 27p 
SUB -MIN TOGGLE 
SP changeover 48p 
SPST on/off 44p 
DPDT a tag 69p 
DPDT Centre off 88p 

SLIDE 250V: 
lA DP 
1 A DP C/O 12p 

PUSH BUTTON 
Spring loaded 
SPST on /off 55p 
SPDT C /over 65P 
DPDT e Tag 85p 

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 /off 10A 250V 20P 
ROCKER: Illuminated (white) 
lights when on. 3A 240V 46p 
ROTARY: (ADJUSTABLE STOP) 1 pole/ 
2 -12 way, 2pí2 -6W, 3p/2 -4W, 4P/2 -3W 30p 
ROTARY: Mains 250V AC, 4 Amp 266 

ENGINEERS 

YOURSELF FOR A 

BETTER JOB WITH MORE PAY! 
Do you want promotion, a better lob, This helpful guide to success should be 
higher pay? "New Opportunities" shows read by every ambitious engineer. 
you how to get them through slow -coat 

Send for this helpful 44 page FREE book 
home study course. There are no books to 

now. No obligation and nobody 
thing 

you 
on you. It could be the best thing you 

buy and you can pay-as-you-learn. ever did. 

CUT OUt THIS COUPON t 
CHOOSE A BRAND NEW FUTURE HERE! II 

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

ItuildAs -Y ouLearn 
PRACTICAL RADIO 
AND ELECTRONICS 
(with kit) 
Electrical 

Engineering 
Electrical Installations 

and wiring 
Electrical 

Draughtsmanship 

Electronic Transistor 
Engineering D Technology 

Computer Electronics CITY AND GUILDS 
Computer Installations and 

Programming Wiring 
Colour TV Servicing CITY AND GUIhDS 
C&G Radio, TV di Else- Electrical 

tropic Mechanics Technicians D 
General Radio and CITY AND GUILDS 

TV Engineering Telecommunications 
Radio Servicing, Radio Amateurs' Exam 

Electrical Maintenance and etc. etc. 
Mathematics Repairs 

To ALDERMASTON COLLEGE Dept. EPW -17, Reading RG7 4PF 
Also at our London Advisory Office, 4 Fore Street Avenue, Moorgate 
London, EC2Y 5EJ Tel: 01-628 2721 

NAME (Block Capital. Pisase) 

ADDRESS 

EPW 17 

POST CODE 

Other subjects Age...... 
Accredited by .A.C.C. Member of A.B.C.C. 

' 
, 
1 

HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 

INDEX TO ADVERTISERS 
Alben Engineering ... ... ,.. 206 
Alcon Instruments ,.. 208 
Ambit International .., ... 263 
Antex ... , -, ,., ... 194 
A.S.P. Ltd .,, ,. ... ... 210 
Astre Electronics ... ... 260, 271 

Bomber, B. ... ... ... ... 266 
Barclay Electronics. ... ... ... 255 
Barrie Electronic 266 
Bell's Television Services ,.. 275 
Bentley Acoustic Corporation Ltd, ... 268 
B.H. Component Factors Ltd. 

2Ì4 215 Bi -Pak Ltd. ... ... 
Bi-Pre-Pak Ltd. ... ... ... ... 197 
Birkett, J. ... 203 
Boffin Projects ... 277 "' "' British Institute Engineering T Tech- 

nology ... ... ... 203, 211, 279 
British National Radio & Electronics 

School ... ... ... ... 198, 227 
J. Bull (Electrical) Ltd. ,,. .,, ... 267 
Bush & Meissner ... ... ... ... 204 
Bywood Electronics .,. .. _ ..r 210 

C.D.I. Ltd. ............ 272 
Cambridge Kits ... ... ... ... 276 
Caranna, C. ... ... 275 "' "' Chromasonic Electronic ... .., 202 
C.J.L. Ltd .... ... ... ... ... 256 
Cleveland Supplies ,.. ...- ... 256 
Colomor (Electronics) Ltd. ... 270 
Copper Supplies ............ 276 
Cox Radio (Sussex) Ltd. "' .., 274 
Crescent Radio Ltd. ... ... ... 271 
Crofton Electronics ......... 212 

D.E.W. Ltd. ... ... ... 276 
Doram Electronics.- lectronic 213 

Electronics Design Associates ... ... 206 
Electronic Mail Order Ltd. ... ... 272 
Electro -Time ... ... ... ... 196 

Electrovalue Ltd.... ... ... 

Flairline Supplies ... ... ... 
Fraser- Manning Ltd, ... ... 

G.T. Technical Information Service 
Gorse's ... 

... .. Greenbank Electronics ... ... 
Greenweld Electronics ... 
Greenway Electronics ... 

H.A.C. Short -Wave Supplies ... 
H.M. Electronics ... 
Harversons Surplus ... ... 
Helme Audio ... ... 
Henry's (Radio) Ltd. ... ... 
Home Radio ... 

I.L.P. Electronics Ltd. ... ... 
ngertext I.C.S. ... 

Integrex Ltd . ... ... ... 

Kensington Supplies ... ... 
Kinnie Components ... ... 

Lewis Radio ... 
Linear Products ... 
Lynx Electronic ... "' "' 
Mhel Electronics ... 
Magnum Publications ... 
Manor Supplies ... ... ... 
Maplin Electronic Supplies ... 
Marco Trading 8 
Marshall, A. & Sons ... ... 
Milward, G. F. 
Minikits Electronics ... 

Newmart Electronics "' "' 
Oliver, P.G. 
Orchard Electronics .... 

Pacific Trading Co. ... ... 
Partridge Electronics Ltd. ... 
Pulse Electronics ... ... ... 

... 211 

... 273 
,., 276 

.., , 275 
.... 276 
... 204 
... 198 
... 273 

... 210 

... 276 

... 213 

... 276 

... 256 

... 259 

207 
271, 275 
... 266 

... 275 

... 280 

198 
. 212 

277 

274 
.. 275 

... 206 
cover iv 

274 
... 208 

224 
... 276 

272 

277 
... 274 

... 274 

... 202 

... 224 

Precision Petite ... 
Print -A -Kit ,.. ... 

Radio Component Specialists 
Radio Book Service ... 
Radio Exchange Ltd. ... 
Raurar Construction Services 
Radio Society of G.B. ... 
R.S.C. (Hi -Fi) ... ... 

Mail Order Co. R.S.T. Valve 
T.V. Radio & T.V Components Ltd. 

R.F. Service ... ... 

Salop Electronics 
Saxon Entertainments,Ltd. 
Scientific Wire Company, The 
Simtech Engineering Ltd. 
Sinclair Radionics Ltd. ... 
Sintel 
Southern Valve Co. ... 
Swanle 

Electronics 
............ 

Swanley Electronic ... 

Tape Talk ... 
Technomatic Ltd.... 
T.V. Technic ... ... 
Telemac Ltd. ... ... 
Teieradio Electronics ......... 
Time -Micro Electronics ......... 
Tremens Electronics ... 
Tuac Ltd. ... "' "' Tudor Rees (Vintage Services) 

Unilee Electronics ......... 
Watford Electronics ... 
Web Europa ... pa 

DP West London Direct Su lies 
Michael Williams Electronics 
Wilmslow Audio ............ 
Wrìghts, S. G. 

Xeroza Radio 

Z. & I. Aero Services ... 

... 

... 

... ...... 

... 

... 

... 

... ...... 
,.. 
... 

"' 
... 

... 

... 

... 
... 

... 
... 

... 

... 

212 
... 224 

274 
... 274 
cover iii 

276 
... 196 
194, 195 

. 165 
4 -265 264-265 

... 272 

.. . 205 
276 

... 275 
242 -243 

211 
... 203 

273 
... 204 

... 275 
228 
274 

.. 275 
276 
270 

cover ii 
200 -201 

274 

260 

278, 279 
... 206 

210 
... 273 

209 
256 

263 

... 280 
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44Head A W STBOUR EaGROVE* Z & I 
LONDON W2 SSF 

Tel: 727 5641/2/3 Please 

Retail Shoo 

AERO SERVICES LTD 

85 TOTTENHAM LONDON 
A 

Tel: 580 8403 send all correspondence and Mail- Orders to Head Office On all day Saturday 

'- 

r 

Instrument 
nickel cadmium 
PRICE 

MULTIMETERS 
AC /DC 

v MULTIMETER 
TYPE U4324 
33 ranges covering 
D.C. current 
60uA to 3A; 
AC current 
3001A-3A; 
DC voltage: 0.6- 
1200V 
AC voltage: 3- 
900V 

0 

Resistance: 
5000 -500k0 
Level: -10 to 

y 05 +1 db 
PRICE Sensitivity: 

i 

vitY: 
ty: DC. 20,000 

0.p.v. A.C. 
is powered by re- chargeable 

batteries. 
£10.85* 

-MADE IN USSR 
AC /DC 
MULTIMETER 
TYPE U4315 

42 ranges 
covering: 

D.C. current 
; 5014A -2.5A; A.C. 
r current: 50ÓµA- 

2.5A; AC /DC 

ter, voltage: 1- 1000V; 
Resistance 3000- 
500k0; Capacity up 

to 0.5AF ;Transmission level : -15 to +2db; 
Sensitivity: 20k0 /V DC, 2k0 /V AC. 

£11.25* 

LINEAR I.C. AMPLIFIERS 
TAA263 -3 stage low level amplifier. 
Bandwidth DC to 600kHz. Supply voltage 
6 -8V. Output power 10mW 1500 load. 
Typical gain 77dB. T072 case. £065 
TAA293 -Med. freq. amplifier up to 
600kHz. Supply voltage 6V. Output 
power 10mW into 1500. Typical gain 
89dB. TO74 case. £0.65 
TAA320 --MOST stage followed by a 
bß - polar transistor. Gate - to - source 
voltage 9 -14V. Drain current 114A. 
Power dissipation 200mW. T018 case. 

£0.60 

HIGH GAIN DARLINGTON PAIRS 
Plastic 3 -lead case encapsulated DAR- 
LINGTON pair. Typical current gain 
30,000. Max, collector voltage Voso 40V. 
Max. collector current 400mA. Icao 
10nA. BC516 -PNP £0.80. BC517 -NPN 

£0.80 

TRANSISTORS FOR T.V. 
APPLICATIONS 
R2008B 0.95 BU133 1.55 
R201013 1.65 BÚ208 2.00 
BÚ126 1.55 

Full description of the above, as well as other instrumenta, 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 Mall 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 25%. 
This percentage must be added to the total value of the order Including handling charges. 

MAINS TRANSFORMERS 
PRI. 240v sec. 27/0/27v at 800 -m /a, £2.35. P.P. SOp. 

PRI,110 /240v sec. 50v at 10 amps, £10.00. P.P. £1.50. 
PRI. 110/240v sec, 20/21/22v at 8 amp, £6.00. P.P. £1.50. 
PRI. 110/240v sec. 23/24/25v at 10 amp, £7.00.P.P.£1.50. 
PRI. 110/240v sec. 24 /40v at 1 ' amp, £1 -90. P.P. 60p. 
PRI. 240v sec. 20/40/60v at 2 amp, £3.00. P.P. 70p. 
PRI, 240v sec. 20v at 2} amp, £2.00. P.P. 65p. 
PRI. 240v sec. 18v at 1.5 amp and 12v at 1 amp, £2.25. 

P.P. Sop. 
PRI. 240v sec. 18v at 1 amp, £1.10. P.P. 35p. 

CIRCUIT BOARD 
P.C.B. 1 /161 oz. COPPER 

FORMICA 
Dim. 8.4 x 7.7 In 3 pcs., 80p. 
Dim. 9.4 x 8.1 In 3 pcs 90p. 
Dim. 10.1 x7.9In3pce.,£1.00. 
Dim. 13.1 x 9.4 In 3 pcs., £1.20. 
Dim. 17.0 x 9.0 in 2 pcs., £1.20. 

P.P. 35P 

FIBRE GLASS BARGAIN PACK 
200 sq. In. single & double sided pieces, £1.25. 
P.P 25p. 

SIEMENS MINIATURE RELAYS 
6v 4c /o with base, 65p ea. 
24v 2c /o with base. 50p ea. 

BARGAIN PACK 
10 pcs. 10.1 z 7.9 In. Plus free }Ib etching Xtals, 53.10, 
P.P. 45p. 

MAINS RELAY 240v 
3 c/o 10 amp contacts. £1 with base. 

MINI UNISELECTORS 
12 volt 11 way, 4 bank (3 non -bridging, 1 homing) 

£250. P.P. 35p. 

24. volt 11 way, 6 bank(5 non -bridging, 1 bridging) 
£2.00. P.P. 35p. 

FIBRE GLASS P.C.B. 
Dim. s x 6, m 50p each. 
Dim, 12 x 6 In, 75p. each. 

} 
P,P. 15p 

Dim. 12 x 12 in, £1.30 each. 
Equals less than I sq.ln. 

MINIATURE RELAYS 
(11 x 14 x 1) 24 v.4 c/o 40p 

RIBBON CABLE 
8 way . 8 colours. Bonded flat side by side. -. 

1000 Metres 
£1.90. 

. RESIST COATED P.C.B. FIBRE GLASS 
6 x 6 in, 65p ea, 
12 x 6 in, £1.20 ea. 
12 x 12 in, £2.00 ea. 
Post L Packing 15p per sheet. 

EDGE CONNECTOR 
54 way 1 Vero size etc. - 

Can an easily be cut to any length 55p. P.P.10p. 
Side Guides for above connectors 18p each. 

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, 85p. P.P. 15p. 

FERRIC CHLORIDE ETCHING XTALS 
1 lb makes 1 litre pack, 70p. P.P. 35p. 
5 lib makes 5 Ittre pack, £2.65. P.P. 65p. 

HIGH CAPACITY ELECTROLYTICS 
250mfd/63 volt, 20p. P.P. Sp. 

1000mfd /100 volt, 70p. P.P. 25p. 

2200mfd /100 volt, 90p. P.P. 25p. 

- 4700mfd /25 volt, 85p. P.P. 20p. 

6800mfd/.16 volt. sop. P.P. 15p, 

10,000mfd/25 volt. 75p. P.P. 25p. 

47,000mfd /40 volt, £2.00, P.P. 50p. 

100,000mfd /10 volt, £1.50. P.P. 50p. 

160,000mfd /10 volt, £2.00. P.P. 50p. 

AM /FM TUNING METER 
125 -0-125 ua Edgewise 1' x * i £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, 
1 lb Etching Crystals, 50 c.c. Resist ink, with inatruc- 
Lions. £2.40. P.P. 65p. SIGNAL STRENGTH METER 

250 ua Illuminated edgewise l3 x 1 £1.10 
BLUE P.C.B. INK 
Etch resist use with any pen. Much cheaper than ready 
loaded pens. 
50 c.c. 55p. P.P. 10p. 

OUTPUT METER ' 
500ua 1} x 11 clear plastic panel type £1.30 

3 GANG TUNING CAPACITOR 
8.5pf to 320pf, 80p. P.P. 2011. 
10.7 M.H.Z. canned l.F.s Sizel x }x} In,65p. P.P. 10p. 

SMITHS GEARED MOTORS 
240v AC 3 revs per min. /4 revs, per min. 1£1.50 

- 2 revs per hr. /6 revs per hr. I P.P. 25p 

ETCH RESIST PEN 
55p P.P. Sp 

S-DECS AND T -DECS 
S -DEC £1.00. T -DEC £3.00. j 

U- DEC U -DEC 8£6.90. }P.P25p' 

W , HORCHURCH 
KiNNIE COMPONENTS 

10 NEESSE LMX ES 
RMII 

AY20Z N 

HORNCHURCH 45167 
MAIL ORDER ONLY. PERSONAL CALLERS BY APPOINTMENT 

Published on approximately the 7th of each month by IPC Magazines Limited, Fleetway House, Farringdon Street, London EC4A 4AD. Printed in England by Index Printers, 
Dunstable, Beds. Sole Agente for Australia and New Zealand- Gordon and Gotels (Asia) Ltd.; South Africa--Central Yews Agency Ltd. Paserzeer. WtaOLaae is sold aubleot 
to the following conditions, namely that it shall not, without the written consent of the Publishers 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 selling price is subject to V.A.T., and that it shall not be lent, resold. hired out or otherwise disposed 
of Ina mutilated condition min any unauthorised cover by way of Trade or affixed to or as part of any publication or advertising, literary or pictorial matter whatsoever, 
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RADIO EXCHANGE LTD. 

NEW EDU -KIT MAJOR 

* 
Q 

Total Building Costs £9.®® INC. VAT 

P & P -Ins. 65p. (Overseas Seamail P & P £3,50) 

REDUCTIONS 
ON 

FOLLOWING 
VAT 

ALL KITS 
CHANGES 

Completely Solderless Electronic 
Construction Kit. Build these projects withou 
soldering iron or solder 

* 4 . Transistor Earpiece * 7 Transistor Loud- * Batteryless Crystal 
Radio speaker Radio Radio 

* Signal Tracer MW /LW * One Transistor Radio 
* Signal Injector * 2 Transistor Regenera- 
* Transistor Tester * 5 Transistor Short tive Radio ' 

NPN -PNP Wave Radio * 3 Transistor Regenera- 
* 4 Transistor Push Pull * Electronic Metronome tive Radio 

Amplifier * Audible Continuity 
* 5 Transistor Push Pull * Electronic Noise Tester 

Amplifier Generator * Sensitive Pre -Amplifier 

Components include: 24 Resistors * 21 Capacitors * 10 Transistors 

* 3 +in Loudspeakers * Earpiece * Mica Baseboard * 3 12 -way connectors 

* 2 Volume controls * 2 Slider Switches * 1 Tuning Condenser * 3 Knobs 

* Ready Wound MW /LW /SW Coils * Ferrite Rod * 61 yards of wire 

* 1 Yard of sleeving, etc. Complete kit of parts including construction plans. 

VHF AIR 
CONVERTER KIT 
Build this Converter Kit 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 
Instructions supplied free with 
all parts. Uses a retractable 
chrome plated telescopic 
aerial, Gain Control, V.H.F. 
Tuning Capacitor, Transistor, 
etc. 
All Parts including Case and 

£395 Planp. 
P & P and Ins. 40p. 

INC. VAT 

POCKET 
FIVE 
NOW WITH 3" 

:iSPEAKER 
3 Tuneable wavebands. "'--- 
M.W., L.W., and Trawler Total Budd- 
Band, 7 stages, 5 transistors and ing Costs 
2 diodes, supersensitive ferrite rod £3 6O aerial, attractive black and gold case. V 
Size Sr ii". 31" approx. INC. VAT 
All Parts including Case and Plana. P&P 1-Ins. 50p. 

NEW 
Everyday 
Series 
Build this 

exciting new 
series of designs. 

TRANSONA FIVE 

E.V. 5. 5 Transistors and 2 diodes. 
MW/LW. Powered by 4t volt Battery. Ferrite 
rod aerial, tuning condenser, volume control, and now 
with 3" loudspeaker. Attractive case with red speaker 
grille. Size 9" x 51" x 2f" approx. All parts including 
Case and Plans. 

Total Building costs £4 30 p & P + Ins. cop 

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 £4 05 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. 

I 
Total Building costs £4.95 P & 

NC. 
P 

V+ AT 
Ina. 55p 

E.V. 7. Case and looks as above, 7 Transistors and 
3 diodes. Six wavebands, MW /LW, Trawler Band 
SWl, SW2, SW3, powered by 9 volt battery. Push 
Pull output. Telescopic aerial for short waves. 3" 
Loudspeaker. 
All parte including Case and Plans 

Total Building costs £ô 35 IpNg?.r.V.frtue. 55p 

EDU-KIT 
Build Radios, 

Amplifiers, Me. 
from easy stage 
diagrams. 

ELECTRONIC CONSTRUCTION KITS 

ECK2 Self Contained Multi -Band 
V.H.F. Receiver Kit. 8 Tran- I 

sisters and 3 Diodes. 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 parts including construction plans 

£71 5 P 
INC. VAT 

& P and Ins. 55p. 

ECK 4 7 Transistors, 6 tuneable wavebands, MW, 
LW, TrawlerBand, 3 Short Wave Bands. 
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, 
Capacitors, etc. Operates from a 9 Volt PP7 Battery 
(not supplied with kit). Complete kit of parts including 
construction plans. PS55 INC. VAT 

eTi P & P and Ins. 55p. 

EDU -KIT JUNIOR 
Completely Solderless Electronic Construction Kit. Build these 

projects without Soldering Iron or Solder. 

* Crystal Radio Medium * Electronic Metronome. 
Wave Coverage - No * 4 Transistor Push /Pull 
Battery necessary. Amplifier. 

* One Transistor Radio. All parts including Loud- * 2 Transistor Regenerative speaker, Earpiece, MW Ferrite 
Loud- 

Radio. Rod Aerial, Capacitors, Re- 
*- 3 Transistor Earpiece sisters, Transistors, etc. Radio Medium Wave Complete kit of parts includ- age. ing construction plane. 4oudspiake Radio Wave 

- Loudspeaker Radio. a INC. VAT 
* Electronic Noise Generator £ô 55 P & P+ Ins. 55p 

Five units including 
master unit to 
construct. 

Components include-: 'Coning Condenser: 2 Volume 
Controls: 2 Slider Switches: Fine tone 3" moving. coil 
Speaker: Terminal Strip: Ferrite Rod Aerial: Battery 
Clips: 4 Tag Boards: 10 Transistors: 4 Diodes: 
Resistors: Capacitors: Three " Knobs. Units once 
constructed are detachable from Master Unit, enabling 
them to be stored for future use. Ideal for Schools, 
Educational Authorities and all those interested In 
radio construction. 
All Parts including laC , 3D INC. VAT 
Case and Plans ear V Y P & P +Ins. 55p 

JIFFY TESTER 
Easy to build and operate. 
Fits in the pocket. A quick 
checker for continuity of 
resistors, chokes, diodes, 
transistors, circuit wiring 
(not mains) and loudspeakers. 
Complete with earpiece, jack 
plug and socket resistors, 
capacitors, components. etc. PA SG 
Complete kit of parts includ- iL e/ 
ing construction plans. INC. VAT 

P & P + 
Ins. 30p 

TO RADIO EXCHANGE LTD., 
61A HIGH STREET, BEDFORD MK40 ISA 

Tel: 0234 52367. 

ALL PRICES INCLUDE VAT Reg. No. 788372 

* Callers side entrance "Lavells" Shop. 
* Open 10 -1, 2.30 -4.30. Mon -Fri. 9 -12 Sat. 

I enclose £ 

Name 

Address 

PW778 
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Make itwith 1 

MA PL/Nf 
ELECTRONIC COMPONENTS" 

WIDE 27ÁGE4/0/01141/17WVIR4 
/CE 

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 shows how 
to use 61 note keyboards. 

URSELF ... 

Fully controllable attack and 
decay controls (normally found 
only on the most expensive 
organs), up to seven footages 
on each keyboard, up to 70 
controls including drawbars, 
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 for our leaflet MES 41 giving full details for construction. 
Price 20p. Soon you'll be the Deeley everyone wants at their 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 f1.50, 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. 15p 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 shortly. 
Data sheet available separately. Please send SAE. 

Bright 4 Digit 0.5" Display Sleep Timer 
Flashing Colon (1Hz) Snooze Timer 
Switch for Display Seconds Time can be net accurately to 
Alarm Set Indicator within one second 
P.M. Indicator Leading Zero Blanking 
Power Failure Indicator 

SIMPLE ALARM KIT - £9.38 ALARM CLOCK KIT - E10.99. 
ALARM CLOCK & RADIO CONTROLLER KIT - £11.51. 
SMART PLASTIC CASE with fully punched chassis - £1.99. 

Please and SAE for our Clock data sheet. 

Get our mallow 
NEW1977/78 CATALOGUE 
PUBLICATION DATE OCT. 28. /. 76 VI/APPROVAL 

r------ - - - --, 
Please rush me a copy of your brand new 1977/78 
catalogue the instant it is printed (October 28th. 
1976). Only if I are completely satisfied that is 1 
is worth 
14 days of receipt. 

penny 
t. If I al l 

send 
m not satisfied 

within 
I ay 

return the catalogue to you within 14 days 
without obligation. I understand that 1 need 
not purchase anything from your catalogue 
should I choose to keep it. 

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. 

JOIN 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 Ef's ON SPECIAL 
OFFERSI 
DETAILS OF NEW PROJECTS 

AND NEW LINES 

MAPLIN ELECTRONIC SUPPLIES 
All mail to: P.O. Boa 3, Rayleigh, Essex SS6 BLR. 
Shop. 284 London Road, Westcllffon -Sea, Essex 
(Closed on Monday /. Tol: Southend (0702) 44101 

1 

1 

I NAME PW 

ADDRESS 

I 

1 

I 
1 

1 

I. Meti_ ®ate_- ---ate -anal 
If you do not wish to cut magenne, writs your 
request for catalogue on separate sheet 
1975'76 GREEN COVER CATALOGUE STILL 
AVAILABLE PRICE 40e 
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