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ADD a' VAT TO PRICES MABKFD 
R.1D f2'MVAT TO ALI OTHER PRICES 
OR A5 CURRENT OAT LEGISLATION. 
SEND C,W.0.(SKCIPT £OOV "T.. DEPT) 
POST PACKING 20P FOR THE UK. 
BARCLAYCARD A ACCESS ET POST, 
OR £5 MIN ON TF.LEI',RONE ORDERS. 
CATALOGUE LIST PEER RA0U. SAE, 
MONEY SACK IF NOT SATISFIED, 

pUfCLS 
MALLY 24 HOURS 
X STOCK ITEMS. 

CES, 
JECTS, 
INGS. 

RS 

ADD WIT 
ro PRICES 

CHINO 20p* 
.BUSH SET 6p* 
29 & 30 43p* 
31 & 32 54p* 
41 63p* 
42 67p* 
2955 99p* 
3055 67p* 
43 UJCT' 26p* 
107/5/9 llp 
300 &304 20p 
500 &504 42p 
06 & 708 11p* 
646 UJT 38p* 
904 & 5 20p* 
926broyg 9p 
053 16p* 
054 42p* 
055 115W 37p* 
055 RCA 60p* 
702/3/4/5 Sp 
706/7/8/9 8p 
710 & 11 8p 
819E FET 12p 
820 FET 40p 
823E FET 16p 
904/516 15p 
289 mini 31p 
457 FET 45p 

Ti(Tlpl P = E1131Ffß0lll3Strn' 

5840 GROVE RB, 
WINOSOS,REAlCS. 
S L4 IRS. 
TEL 5A'525. 

ClJ WON'T I31EL1 FV L 

OPTO ELECTRONICS 

ALL FULL SPECIFICATION LED 
DL707 LITRONIX COM ANODE & 
DL704 LITRONIX COM CATHODE 
0,3" 0 -9 5. DEC POINT 89pea * 

DL747 JUMBO DISPLAY 0,6" 
LED o -9 DP,C0M ANODE £1,75 * 

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

RED LEDS lip 
209 STYLE OR 0,2" NO CLIP llp* 
TILTED or 0.2 "RED .& CLIP 13p* 
GREEN LED LARGE OR S'IALL 22p* 
ORANGE LARGE OR SMALL 22p* 

ORP12 57p* RN5777 33p* 
TEC12 IC PHOTO DETECTOR 81p* 

CÏÌIOS LOGIC 
NEW MOTOROLA 

CD4000 
CD4001 
CD4D02 
CD4009 
CD4011 
CD4013 
CD4o16 
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.* 

12.35* 

DIGITAL CLOCKS 11015314 £3;39* 

1/1697 1J2T1 NIT T1 

QUALITY PRODUCT 

IC's 

NOF 
ON I 

FULL SPEC. DEVI 
NO REMARKS,RE 
OR FLOOR SWEET 

LOW PRICES TRANSISTC 
703 RF/IF 26p 
709 T099 22p* 
709 DIL 14 28p* 
710 DIL 14 31n* 
723 Regul'r 45p* 
741 DIL 8 20p* 
741 DIL 14 31p* 
741 T099 31p* 
747'2x741 670* 
748 DIL 8 27p* 
7805 5V £1.39* 
7812.12v £1.39* 
7815 15V £1,39* 
7900 Series £3 * 

76013 6W AF 75p 
CA3046 59p 
CA3048 £2.20 
CA3054 £2 
ICL8038 £2.69* 
LM300 £1,50* 
LM301 OPA 41p* 
LM304 0-400 £3* 
LM308 Hi Bo 95p* 
LM309K 5V £1,75* 
LM372 IF £2,00 
LM377 2x2W £3 

LM380 60745 89p 
LM381 £2 
LM3900 40PA 637* 

74001 9p* 
7401 10p* 
7402/3 11p* 
7404 13p* 
7405/6/7 25p* 
7403/9/10 9p* 
7411/12 20p* 
7413 26p* 
7417 27p* 
7420/27 26o* 
7430/32 1,4p* 

7440 12p* 
7441 64p* 
7442 597. 
7445 75p- 
7447 67p. 

MC1303 £1.47 
MC1310 £2.09 
MC1312 SQ £1.50 
1,1C1318 £2,50 
MC1330 75p 
MC1339 £1.49 
MC1350/1/2 75p 
MC1466 /9 £3 
MFC4000 }W 59P 
NE536.FETOPA £2* 
NE540 £1,10* 
NE550 2vR' £1 * 

NE555 TIMER 41p* 
NE556 2x" 84p* 
NE560. PLL £4,00 
NE561 PLL £4,00 
NE562 PLL £4,00 
NE563 .£2,25 
NE565 £2,50 
NE566 £1,55 
NE567 £2.20 
SN72741 741 20p* 
SN76660 IF 75p 
SN76611 IF £1 
TAD100 &IF £2 
TBA800 897 
TBA810 7WAF 80p 
TBA820 £1.49 
20414 RN 99p 

PRICE EACH:- 
AC127 & 128 ''-OP* 

AC176 15p* 
AC187 & 188 18p* 
AD149. 45p* 
AD161 & 162 33p* 
BC107 8p* 
BC107B 12p* 
BC108 7p* 
BC108B 12p* 
BC109 8p* 
BC109C 12p* 
BC147J8J9 9p 
BC 157/ 8/ 9 12p 
BC167/8/9 12p 
BC177J8J9 18p 
BC182J3/4A&L10p 
01212/3/4A&L12p 
BCY70/1/2 16p* 
BD131 & 132 
BFR88 250V 
BFY50 
BFY51 
BFY52 & 53 
BSX19/20/21 
MJ2955 T03 
MJE2955 
MJE3055 
'dPU131 PUT 

series HL 
7450/3/4 120* 
7460 12p* 
7470 
7472 
7473/ 
7474 
7475 
7476 
7480 
7481 
7482 
7483 
7485 
7486 
7489 
7490 

26p* 
22p* 
26p* 
25p* 
447* 
287* 
407* 
95p* 
72p* 
807* 

EI.20* 
337* 

£2.70* 
37p* 

7491 60p* 
7492 437* 
7493 38p* 
7495 587* 
7496 687* 
74100 £1 
74107 307* 
74120 £1 * 

74121 260* 
74122 42p* 
74123 58p* 
74141 647. 
74143 E 

74147 _2 - 

74151 6-0* 
74154,1.30* 30* 

ÌC'S 

39p* 
35p 
14p* 
14p* 
14y* 
l6p* 
75p* 
89p* 
64p* 
49p 

MA, 
IN, 
TIT 
TIF 
TIF 
TIF 
TII 
TIF 
TI. 
ZTT 
ZTP 
ZTT 
217 
2N2 
212 
2N2 
2N3 
2N3 
2E2 
2N3 
2N3 
2N3 
203 
203 
2N3 
203 
2N3 

214 
205 

74155 65p* 
74157 90p* 
/4160/1 95p* 
74162/3 95p* 
74164 
74165 
74175 
74180 
74181 
74185 
74190 
74193 
74195 

£1.20 
£1,20 
95p* 

22 

E3 - 

1.40* 
1.10* 
75p* 

74196 E1 * 

74197 E1 
74198/9 E2 * 

mm5618 ALA8,1,15 *..1 "{5311 £5.00* 

4Y51224 4DIGIT £3.49 *PCB £1.* 
LED DISPLAY PCB 4DIGIT 75p* 

vero 
36PINS 28p *FACE CUTTER49p* 
COPPERCLAD 0,1 PITCH VERO 
2} "x5" 32p* 27* "x34" 29p* 
34 "x5" 37p* 34 "x34" 32p* 
34"x17" 
34"x17" PLAIN 0.1 "£1,06* 
DIL BREADBOARD 6x4" £2* 

DALO ETCH RESIST PEN 69p* 
FEC ETCH PAK 500gm 89p* 
6x4" COPPER BOARD 50p* 
PCB KIT 3 ITEMS 12* 

CASSETTE MECHANISM 

FEW AVAILABLE TOP LOAD £15 

TELEPHONE 54525 

AUDIBLE WARNING BLEEPER 

127 LT 35mA,SPARKLESS £1* 

TGS GAS DETECTORS £2 ea* 

LOGIC PROBE FOR TTL etc £50 

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

C1000 MULTIMETER £3,490 
BENCH POWER SUPPLY P1076 
3 -12V l,A ONLY £3.99 * 

ALL ANTEX SOLDERING IRONS 

CAPACITORS 

CERAMIC 22pf to 0.1 of 50V .Sp. 
ELECTROLYTIC,IN 10,25 & 50V. 
2UFJ10V ,10,50, & 100uf 25V 
& 10V 7p ea, 50VOLT lop ea. 
1000 of 25V 18p.200J500uf.. 9p. 

POTENTIO'IETERS 

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

HEATSINKS T05 /18 7p, *T03 15p* 
TV4 PLASTIC POWER 16p* 
T03 EXTRUDED I" FINNED 39p* 

DIN PLUGS ALL 12p.SOCKETS 9p. 

ALI CASES AB5 /AB7 50p* ÁB13 69p* 
AB13 69p* AB, 59p* AB12 40p* 

TRANSFORMERS 100mA 6,9 or 12V 89p* 
SA /lA 6/12 or 12/24 £2 ea cassettes 

LOW NOISE NOT REJECTS. 
C60 33p ea TEN FOR £2,70 
C90 42p ea TEN FOR £3,65 

2N3055 37p 

BC 109 8p 

BFY5I I4p 

FET38I9 I4P 

741 20P 

NE555 42p 

79004 9p 
DIODES 
O581 & O591 GERMANIUM 5p, 
1N4001 1550V & 114002 5p* 
114004 6p* 114007 9p* 
114148 &. 1N914 SILICON 4p, 
ZENERS BZY88 400mW 9p. 
ZENERS 10 17P,Z1Jnoisefl 
BRIDGE RECTIFIER 1A50 18p 
1A400V 25p, 45100V 45p 

SCR's TRIACS 
SCR's TAG1 /400 1A400V 40p* 
1A59V 25p *1A .000V 65p *. 
C106D 4Á400V SCR ONLY 47p* 

TRIAC- SC146D 10A 400V £1. 

loA 400V Int.Diap £1,25* 
16A 400V DISCO TRIAC £1,75* 
16A 400V Int.Diac £2,* 
DIALS: BR100 25p* 

BULK OFFERS PER loSoff each, 

104001 £2,500 104004 £3,50* 
AC128 £10 * AC176 £12 * 

BC107 £6,80* BC108 16,80* 
BC109 £7.000 203055 £27. * 
NE555 £37 * 7411(8)018 * 

BARGAIN PAKS 
I./et. Full spec. 

PAK A 10 RED LEDS our choice £1* 
PAK B 5 741C OP AMP 8 PIN £1* 
PAK C 4 203055 £1 *.D 12. 5110911* 
PAK E 10 BC182 £1,F 11 203704 £1 
PAK G 8 8E751 £1 *.H 9 2N3819ef1 
PAK J 9.213053 £1 *,K 40 1N914 £1 
NEW PAK M 4 PLASTIC 3055 90W £1* 

OIL socH ets 
TOP QUALITY NYLON 
SOCKETS,HALF PRICE 
8,14,OR 16 PIN 12p* 

SOLDERCON PINS; 
100 65p *1000 £3,50 

SLIDER CLEARANCE WHILE 
STOCKS LAST ALL 10p ea, 
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PRACTICAL 
WIRELESS 

VOL 52 NO. 5 

ISSUE 835 

SEPTEMBER 1971 

BRITAIN'S PREMIER MAGAZINE FOR THE 004-YOIiRSELF RADIO AND ELECTRONICS ,CO OR 

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 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, SEt 9LS 

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

Binders £2.10 and indexes 45p (inc. 
VAT) can be supplied by the Post 
Sales Department, IPC Magazines Ltd., 
Lavington House, 25 Lavington Street, 
London, SEt OPF. 

NEWS & COMMENT 
388 LEADER ARTICLE -Wireless or What? 
389 NEWS ...NEWS ...NEWS... 
393 HOTLINES on recent developments -Ginsberg 
405 P.W. READERS' PCB SERVICE 
406 PRODUCTION LINES -products of interest - 

Colin Riches 
409 NEXT MONTH IN PRACTICAL WIRELESS 
422, 430 KINDLY NOTE -Digital Frequency Meter; 

Cassette P.S.U. for Cars 
423 NEW BOOKS -read all about it. 
423 TELEVISION- what's incur 'sister' magazine 
431 LETTERS -our readers comment 
434 ON THE AIR -Amateur Bands -Eric Dowdeswell, G4AR 

Broadcast Bands SW -Derek Bell 
Broadcast Bands MW- Charles Molloy 

CONSTRUCTIONAL 
390 THE OCTAVIA VARIABLE A.F. SOURCE - 

N. B. Naughton 
394 ACTIVE ROTATING AERIAL -F. G. Rayer 
401 A "JINGLE" MACHINE, Part 1- P.W. Bond 
410 CAPACITANCE METER - /. Hickman 
424 P.W. EASYBUILD VIDEO WRITER, Part 2- 

M. J. Hughes, M.A., C.Eng., MIERE 

OTHER FEATURES 
397' SATELLITE COMMUNICATIONS, Part 2- 

Brian Dance, M.Sc. 
408 GOING BACK -Wireless of Yesteryear- Colin Riches 
420 TECHNICROSS -Puzzle No. 15 
421 SPECIAL PRODUCT REPORT - 

RT-VC STEREO CASSETTE DECK 
428 MILITARY & CIVILIAN RADIO at the 

HORSHAM MUSEUM-Bill Tull 

COPYRIGHT AND QUERIES 
IPC Magazines. Limited 1976. Copyright in all drawings, photographs and articles published in "Practical Wireless" is tufty 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 responsröitlty 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. 
Practical Wireless, September 1976 
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Record- breaking 
Space- saving 
Antenna 
The JOYSTICK VFA (Variable Frequency Antenna - 
a six band, patented omni- directional antenna of 
extreme flexibility) is a MUST for confined locations 
-at the worst it can stand in the corner of the shack 
and still do its stuff! But space problem or no ... 
what you need most is EFFICIENCY. 
In recent test runs, using extreme ARP and under 
poor current sunspot conditions, the VFA produced 
good ASO's with FOUR continents. The makers 
claim that its low angle radiation conserves the 
precious watts going out and the equally desirable 
microwatts coming in on receive. High angle 
radiation, however, so scatters your signal power 
that stoking up becomes the order of the day. And 
then what happens? Harmonic radiation and risk 
of TVI is on the increase . . ORO men beware! 
The name. of the game is to achieve solid com- 
munication efficiently at the minimum power .. . 

we claim the winning name for this game is 
JOYSTICK! 

ALREADY IN USE BY AMATEUR 
TRANSMITTING AND SWL 
STATIONS WORLD -WIDE AND IN 
GOVERNMENT COMMUNICATION. 
JOYSTICK VFA 117.25, JOYMATCH ATU's: III (Med. 
wave - 30M Hz) f17-25, I I IA (1.6 - 30MHz) 117.25, I I I B (L -match 
1.6-30 MHz) £l5-76, LO -Z 500 (1.8 thru. 30 MHz, 500w) £21.86. 
BUDGET LINE: ATU 1 -6 - 30 MHz £867, ATU Med. & SW 
Bands £867, (both in kit form £7.17), Aerial Bandswitch (corn - 
plete aerial system, medium & SW Bands) £7.17, Artificial Earth 
£7.17, DX CRYSTAL SET (Home and Worldwide reception) 
ready to use £4.75, COMM. HEADPHONES 8 ohm £4.54, 
FIELD STRENGTH METER £1.83. SET VALVES 9R59DS 
ES85. CO -AX CABLE, 50 or 75 ohms, per 10m £1-50, 
SYSTEM "A" VFA + IIIB £32.40. SYSTEM "D" VFA + 
Aerial 13/switch '£24.20, SYSTEM "J" VFA + LO -Z 500 

138.60. 

PARTRIDGE SUPER PACKAOE 
COMPLETE RADIO STATION FOR 
ANY LOCATION, Comprising: Trio QR. 

666 Gen. Coy. RX., Headphones, VFA, System 
"A ", all connecting cables. Deliv. Securicor 
(our risk). ASSEMBLED IN SECONDS! 
SAVE £11.06! OR ßR666 £163.12 INCL. 

9'00 

Prices include VAT., insurance and 

delivery by post or carrier 

Just telephone 
your 

card number 

Phone 0843 62535 (or 62839 after office hours) 

BOX 5 

G3CED 

Send stamp for details and expert advice. 

!al? Tl/DG 
1AOSii7/AS i+6K' FYGiRiO Fir 

ECTROM/C `Z° 

G3VFA 
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DISCOMAJOR 
output 
controls 
SPEAKERS: 
HEADPHONES 
PACKAGE 
OR DEPOSIT 

ie c IOOwATT 
59 WATT 
SPEAKE 

(UmW " "' IIyI 

S 
) 

HEADPHONES j MICROPHONE 

- ' l 

\ ' 
DISCO 

Headphone 
cabinets 
'MIKE': 

VAT) Carr. 
payments 

DISCO SYSTEM 
ASA 

pWy" J 
IIMr n "I "'p UNSTABLE 

ITH 
ana POWER 

i Complete 

CONSOLE with integral Power 
Cartridges with Diamond Styli. 

Monitoring Facilities. PAIR 
approx. size 18^ X 18" x 

£4. 
STEREO VERSION 

£12.48 (Total £181.75) 

.1 . 

SO WATT 
srEAKER 

IIIIIIIIIIIIIIIIIIIIIII1101 

TWIN 

PRE -AMP. 
AMPLIFIER 
with 90 

Amp. Twin 
Separate vo 

OF 60 WATT 
8 ̂ . PAIR OF HI-Fi 

e 

Jack 
ume 

95 

Mk. 2 POWER 
sockets. TWIN MR turntables. 

each t /table. Full 
Black Vynide covered 

and MATCHING 
PRICE (including 

131.99 and 12 mthly. 

FANE DISCO 600 SPEAKER UNITS. Fabulous 'Specialist' range Speaker tt 
in heavy Vynide covered cab. Fitted protective corner pieces. 

LAC ea 
A pair can be supplied in lieu of RSC Speakers with the above system for £25 extra. 

MOBILE 
511C., 
MONITOR 
MONITOR 
(1) Vol. 
control. 
Treble 
ON/OFF 
Neon 
Twin 
Terma: 

DISCO CONSOLE 
JACK, PHONE, JACK, 

VOL. CONTROL. 
SELECTOR DECK 

II J' ̀ I . lo, '1 
Vol. i ll lo. ' 

I\ 
lntt >N -A 

- io 

Carr. £3 

payments £8.33. Total £87.89. 

Control. DECK (2) 
Mir. Vol. Control. 

Control. Baer Control. 
Switch. r. or 

Indicator. 7.7 
Turntables - 

Dep. £7.95 and 18 fortnightly 

40 WATT DISCO SYSTEM £99,95 Incorporates Mobile Disco Console with output Stage. (Retail 
price £79.95) plus Pair 12" 25w Speakers in Rexine covered 
cabinets. Price for 3 Stems Carr. £3 

POWER (SLAVE) AMPLIFIER 100 WATT 
Suitable for use with - 
DISCO- Consoles. T'^'^ ̂  °T-i 
Also for increasing output £49.97 
of lower -powered Ampli- .4y h * Ó fiers. Terms: Dep. -£9.00 and 12 mthly 

200 Watt (100 + 100W)IM Model 95.1 

TITAN 
' 

` 

` 
Imp.8 -15 0 

GROUP /DISCO SPKRS 
GUARANTEED FOR 5 YEARS 

Rec. Price RSO Price 
T12/35 12" 35w £15.80 £11.95 
T12/60A 12" 60w £22.50 £15.95 
T12 /100 12" 100w £36.00 £24.95 
T15/60 15" 60w £28.00 £18.99 
T15/70 15" 70w £28.00 £19.95 
T15 /100 15" 100w £41.00 £29.95 
T18 /100 18" 100w £47.00 £32.95 
TERMS MONTHLY PAYMENTS 
MODEL DEPOSIT TOTAL 
Model T12/35 (Pair) £8.90 e 8 at 82.62 127.80 
Model T12 /60A (Pair) £8.90 s 8 at 1287 185.88 
Model T12/100 (Each) 15.99 R 8 at 13.00 129.99 
Model T15/60 (Each) £4.99 A 8 at 12.25 12890 
Model T15/70 (Each) £495 18 at 1837 12291 
Model 715 /100 (Each) £700 & 8 at 18.37 133.90 
Model T18 /100 (Each) £9.95 A 8 at 13.87 13091 

FANE HI -Fl SPKR 
AT LESS THAN 
HALF PRICE 
Model 121/15LR 12" 
20W PVC low resonance 
cone surround 1511 
LIST £1693 
OUR PRICE 

R.S.C. TRANSFORMERS, L.F. CHOKES 
FULLY GUARANTEED. Impreeaated and Interleaved 
800 -$50,. 60e /e. Eereened 
MIDGET CLAMPED TYPE 
250v. 60mA 8.3v. 2a. 11-75 
255.0.250v. 60mA 6-3v. 20. 11.85 
STD. UPRIGHT MOUNTING OR DROP -THRO 
250- 0.250v. 100mA 6.3v. 4a. 0- 5 -6.3v. 3a. 14.35 
300- 0 -300v. 130mA 6.3v. 4a. C.T. 6.3v. 

la. for Mollard 510 Amplifier 6.20 
350- 0 -350v. 100mA 6.3v. 4a. 0.5 -6.3v. 3a. 1485 
350.0.350v. 150mA 6.3v. 4a. 0.5 -ß.3v. 3a. 16£0 
425 -0 -426x. 200mÁ 69v. 4a. C.T. 5v. Sa. £885 

200mA 6.3v. 4a. 6.3v. 4a. 5v. 3a. £10.00 
450 -0.450v. 250mÁ 6.3v. 4a. C.T. 5v. 3a. £1046 
250.0 -250v. 70mÁ 6.3v. 2a. 0.5.6.3v. 2a. 1860 
250.0 -250v. 100mÁ 6.3v. 3.5a. eß'90 
250- 0 -250v. 100mA 6.3v. 2a. 6.3v. la. 1810 
860.0 -350x. 80mÁ ß.3v. 2a. 0- 5-8.3v. 2a. 1890 
800 -0 -300x. 100mA 63v. 4a. 0.5 -6.3v. Sa. 1425 
FILAMENT OR TRANSISTOR POWER PACK 
12v. la. 11.10, 6.3v. 1.5a 8100, 6.3v. 2a. 11.10. 
6.3v. 3s 11.70, 6.3v. 6a. £2.80, 12v. Sa. or 24v. 1.5a. 
1240 0.9.18v. 110. e228, 0.12.25 -42v. 2a. 1219 
CHARGER TRANSFORMERS 
0.9 -15v, 110.12-03; Sta. 12-26; 3a. 22.32; 5a.12.84. 
6a.13.19; 8a. 18.48. 

& RECTIFIERS 
where esmusry. 
AUTO (STEP IIP /STEP DOWN) 
TRANSFORMERS 0.110/120v. 
200 -230 -250v. 50 -80w. 42.90 150 
watts 15.20. 250 watts 1037, 
600 watts £9.84. 

OUTPUT TRANSFORMERS 
Standard Pentode 5000 to 3 ohm, 
or 7000 ohm to 3 ohm £1.12. 
Following AN Push Pull 8 watts 
EL84 to 3 ohm or 15 chin 1188, 
10 -12 watts 6v, 6 to 3 ohm or SS 
ohm £881; 10 -12 watts to match 
6v. 6 to 3, 5, 8 or 15 ohm 5878; 
EL 84 to 3 or 15 ohm 10 -12 watts 
18.81; Ultra Linear for Mullard 
510 etc. 54.35. , 

tc 
15.18 Watts 

sectionally wound 6L6 KT66 e. 
from 3 to 15 ohm: £a.71p. 20. watt 
high quality sectionally wound 
EL34 6L6 KT66 etc. to 3 or 15 
ohm, fully elvouded. 18.379. 

SELENIUM RECTIFIERS 
All Full wave 6/12 v. D.C. output. 
Max. A.C. input 18v. la 45p, 2a 57p, 
3a 85p, 4a 959, 5a £1.15. 

L.F. CHOKES 150mA, 7 -10H, 
250 (2 £1ßs; 100mA, TOIL 200 D 
5110: 66mÁ, TOR, 40612 41p. 

SPECIAL OFFER FANE For a month 
CRESCENDO COLOSSUS only 

18" 200w Super Bass 
I2 

Spkr 
8 or 1512(Liet£99.95) 
Terms: Dep. £9.95 9.2 8 mthly 

Ca(69rr 
£1..295 1 

payments £8.70 (Total 479.55) RSC PRICES INC. VAT 
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FM ZOO WATT D . SYSTEM 

Consisting of 
(1) Twin T /table Console \ / Rec. Mic. 
with Pre -Amp and P.U. Cartridges rn-- UD 150 Cardioid 
(2) 100 + 100 watt Power Amplifier. l:) £9,95 extra 
(3) & (4) Pair 100 Watt Loudspeakers with system only 
including Twin 12" Units 

SYSTEMS UP TO 300 WATTS OUTPUT AT UpRBCABLE 
óeís toe 

DISCOMASTER TWIN TURNTABLE POWER CONSOLE £119.95 
Twin McDonald MP80 type turntables. Sonotone or Acre cartridges with Carr. 
diamond styli. Facilities as TDI Console but with built -In 100 watt Power Am- 22.50 
Willer, complete with lid. Or Dep. 218-96 and 18 fortnightly pymts £8.78 (Total £18699) 

STEREO VERSION £155 py tsEP 8880 (Total 2174 40). Carr. £0 

R.S.C. COLUMN SPEAKERS IDEAL FOR VOCALISTS 

All types 15 Ohm. covered in Vynide & Vynair AND PUBLIC ADDRESS 

TYPE C38 40 -50 WATTS £29.95 TYPE 04/80 80 WATTS. Fitted four 12" 
highly sensitive high flux speakers with 

Incorporating three high flux 8" speaker high power voice colle. Approx. size 
units. Dep. £5.95 and 8 monthly payments 54" x 14" x 11 ". Deposit £9.00 and 
£8.50 (Total) £33.95 Carr. 65p. 12 mthly. pymts. £4.00. iTotal £49.95 £5700' i`,rr vr,p. 

INTEREST on Credit Purchases 
REFUNDED settled in 3 months 

SUPER MINSTREL 10 W GUITAR AMP. 
Incorporating Tremolo and 10" Speaker. Output 10 watts 
R.M.B. Continuous.8 Jack Inputs for Microphone and Instrument. 
Maine Neon Controls: Volume, Tone, Tremolo Speed, Tremolo Ity. 
Teerme: £29.99 DEPOSIT 87 75 and 8 monthly 
payments £8.80 (Total £84.15) Cur. free 

RSC PHANTOM 50 COMBO AMP. £59'95 
Rating 50 watts. 3 inputs, 2 vol. controls -Bas e 
Suitable for Lead or Rhythm Guitar, mic., Rad 
60w Speaker. Dep. 07.95 & 8 monthly payment 

PHANTOM 50 /GP all purpose ve 

high sensitivity. Can be used with Bass 
Or Dep. £895 & 8 monthly payments 28.70 

, Treble Presence. Carr. £1.50 
io, Tape etc. Iue. High Flux 12" 
s 27.48 (Total £8779). 

ersion of above. £69.95 
Guitar. 
Total 579.55) Carr. £175 

FANE 
CRESCENDO 

SPEAKERS 
FULL RANGE 

AVAILABLE AT 
ALL BRANCHES 

£199.9 5 earr. TDI DISCO CONSOLE 
2750 Incorporating twin MR MP80 type 

turntables and Sonetos. or Aso, 

Terms: Dep. £40.00 and 12 monthly Cutridges with diamond styli. 
payments £1560 (Total 827.20) 

Separate Vol. controls tor each 
turntable. Also MONITORING 
FACILITIES, plus Treble and * ILLUMINATED P.U. ARMS Bau Controls. Separate Input * FULL SIZE B.S.R. Turntables for 'mike' with vol. control. 

* SEPARATE 

* NEON MAINMAINS NDICATORS 

ES Black Vynide covered 

£99 95 
for L. & R. Turntables Cabinet with lid, s 

Or DEP. £14.95 and 
for all three switches nightly pymta. 

* INPUTS (Each with its own 
£6.47 (Total £118.41) Carr. /160 

SLIDER Control) for Mic & Tape TD2S STEREO VERSION 
* MASTER BASS, TREBLE and - 

OF ABOVE 
VOLUME CONTROLS * FADE IN /FADE OUT f 
MIXER Controle for each 

FANE DUO DISCO 

Terms DEPOSIT £20 £ I25,00 
LIDER and 18 .fortnightly 
L 

IDER payments £8.71 Carr. £2.00 T/table (Total £14478) 

60C LOUDSPEAKER UNITS 
Can be supplied with 200w system in lieu of ESC epkre. for £56 extra 
Twin Fabulous specialist range Spkre in heavy Vynide covered pair 
cabinets with protective corner pieces and handles. Rating 120 watt R.M.S. 
each. List Price £150 Pair. 

FANE ULTRA HICE 
All power ratings a 

High flux ceramic magne 

'POP' IOC 
18" 100 Wati 

14,000 gaus 
8/150 
£39.95 

Dep: 895 anal 
mthly payment 

24.38 (Total £48.99 
POR BASS GUITAR. 

POWER SPEAKERS & KITS 
e R.M.S. continuous. 2 YEARS' GUARANTEE 

te. ALL CARRIAGE FREE. 

'POP' 60 'POP' 50/2 
12" 50 Watt 
13,000 gauss 

8/15 £ 14.99 ohm 
Dual Cone. Terme 
for pairs Dep. 2888 
a 8 mthly pymte 
£8.87. Total 88.84 
PAIR SUITABLE 
ALL PURPOSES 

HIGH POWER 
TWEETER PH50 
Response 3KHz -2OKHz 
with 2 mid. Non elect. 
filter available 55p. 
Rating £6 95 50 Watt 
Imp 8 Q 

FREQUENCY UNITS 
Incorporating a pair of Highly Sensi- 
tive Horns. Frequency range 3-5 kHz to 
15kHz. Rating 70/100 watts. Imp 8 or 
15 Q. Or Dep. £8.85 & 8 monthly 
payments £4.38 
(Total 243-99). 

15" 60 Watt 
14.000 gauss 
8/150 
£23.95 

Dep. 55.99 and a 
monthly payments. 
£2.82 (Total 028.95) 

ELECT. ORGAN. ETC. 

FANE POP 33T I 
33w. Dual Cone 
Imp. 8 -15 Q. Not £ I. I ' for Bass Guitar. 
Terme for Paire. Dep. ££5.99 
mthly pynts £2.82 (Total £28 

2" 

9 5 
8 

5) 

TITAN T2H HIGH 

FAL PHASE 50 -4 AMPLIFIER 50 WATT 
Solid state. 4 Sep. controlled inputs Plue master vol. control. Ind. 
Bass and Treble Controle. Protection against serious o/p overloading. 
0/p for epkre. 8 to 15 ohms. 200.250v. A.C. mains. Output 50 watts 
R.M.S. continuous. 

Deposit £8-60 £48.60 
& 8 mthly.payments 25.75. Total 254-80 Carr. Free. 

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

TITAN TA50A WITH Lí2/2 
70 W TWIN SPEAKER UNIT 
Vynide covered. Fitted 
with protective Ofa 
corner pieces. Carr. £2.50. a£80 .AG 97x! 
Or Dep. 21100 & I2 monthly payments 
£7.87 (Total 5103 -54) or with L125 I00W 
TWIN SPKR UNIT 
Suitable for all purposes 
inc. Bass Guitar. Carr. £2.50 w..7 ayV 
Terms. Dep. £1450 a 18 fortnightly pay- 
ments £5-15 (Total 2103-04) 

New Branches at YORK 
CARLISLE, DEWSBURY 
LIVERPOOL, PRESTON 

£39.95 
Carr. 55P 

HIGH QUALITY L'SPEAKER UNITS 
ALL 2 -TONE VYNIDE & VYNAIR FINISH 
L12/2 70/100w Fitted pair of 1p. ( 
35 watt high flux speakers. Imp. l4JYKYN YN 

8 -15 ohms. Musicrating 100w. Carr. 
£1.50. Terms: Dep. £5.11 & 8 
monthly payments. of IS 11. (Total £45.99). 
L12 /50 12 50 WATT 13.000 lines 
15 ohms. Terms: Dep. £495 and 
8 mthly pymts. £3.3' 
(Total £31.91) Carr. 75p £26.95 

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

8 Track Cartridge £37.95 
Or Dep. £485 & 8 monthly 
pyts 54.85 (Total £48.85). 

1211111111111% ECHO CHAMBERS 

OPEN ALL DAY SATURDAYS (5 Day Weak) 
BRADFORD 10 North Parade (Closed Wed.). Tel. 2534e 
BOLTON 23 Deanspate. (Closed Wed.). Tel. 33512 
BIRMINGHAM 30/31 Great Western Arcade. 

Tel. 021 -236 1279 (Closed Wed.). 
CARLISLE 8 English Street. (Closed Thurs.). Tel. 38744 
COVENTRY 17 Shelton Sq., The Precinct.Tel. 25983 
DERBY 97 St. Peter's Street. (Closed Wed.). Tel. 41361 
DARLINGTON 19 Northoste (Cl. Wed.). Tel. 68043 
DEWSBURY 9/11 KIngsway (Closed Tues.). Tel. 468058 
DONCASTER 3 Queens.ete, Watertight Centre. 

(Closed Thur.). Tel. 83059 

Practical Wireless, September 1976 

Excellent quality units £5 175 

HEAVY DUTY CABINETS 
Black Vynide covered. Fitted Protective 
Corner Pieces. Cut for various Speaker 
Combinations. 18" x 18" x 9" 510.95 
Carr. £1 24" x 24" x 12" 01996 
each unit. 36" x 24" x 12" 88.96 
Sizes approx.: 309" x 285" x 12" £29.95 

Barclaycard 
and Access 
accepted 

All items subject to availability. 
Prices correct at 8.7.76 E. & 0.E. 

EDINBURGH 101 Lothian Rd. (Cl. Wed.).Te1.229 9501 
GLASGOW 325 Argyle St. (CI'd Tues.). Tel. 246 4156 
HULL 7 Whitefrlargete (Closed Thurs.). Tel. 20505 
LEICESTER 32 High Street (Closed Thurs.).Tel. 56420 
LEEDS 6 -7 County (Mecca) Arcade, Briggate 

LIVERPOOL 
Wed.). Tel. 

Shop- 
ping 

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

LONDON 238 Edgware Road, W.2. (Closed Thora.). 
Tel. 723 1620 

MANCHESTERGOA Oldham Street (Closed Wed.). 
Tel. 236 2778 

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

LIQUID WHEEL from 

PROJECTORS £29'95 
'SOUND TO LITE' SYSTEM 
PULSAR complete rk t £ 106.95 
Dey. *14.95 and 18 fortnightly payts. 26.99. 
(Total 212189). Super SL Unit. 1000 watt 
per channel. Manual override buttons, 2 
epotbanke with 6 bulbs (3 sep. colours) 5 yd. 
and 10 yd. leads, fitted plugs. Unite sold sep. 

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

Excluding Bulb. - ' Each L 16.20 
COMPLETE SYSTEM Carr £55 Incl. 2 Spotbanke and bulbs.£1.60. 

MAIL ORDERS fs EXPORT ENQUIRIES TO:- 
AUDIO HOUES. HENCONNER LANE. LEEDS. 18. 
Tel: 0532 577631. 
MAIL ORDERS MUST NOT BE SENT TO SHOPS 
TERMS O.W.O. or 0.0.D. No 0.0.D. under £1. 
POSTAGE 40p PER ORDER OR AS QUOTED. 
TRADE SUPPLIED. LARGE S.A.E. REQUIRED 
FOR FREE CATALOGUE. 

NEWCASTLE UPON TYNE 24 Newgate Shopping 
Centre, 59 Grainger St. (Closed Wed.). Tel. 21460 

NOTTINGHAM 10/19A_ Market Street 
PRESTON (Closed Thurs.). Tel. 4806E 

41 Friargate Welk. St. Georges ShoppO Prao. Tel. 51979 
SHEFFIELD 13 Exchange Street (Castle Mkt. Bids.) 
STOCKPORT (Closed Thurs.). Tel. 20710 

6 Little Underbenk (Closed Thurs.). Tel. 480 -0777 
SUNDERLAND 5 Market Sq. (Closed Wed.). Tel. 70573 

YORK 5 CHURCH ST. (CWed) Tel. 34355 
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o 
VAT 

(DEPT. SSNP D, WINCHEAP TRANSFORMERS 8 
CANTERBURY, KENT Tel: (0227) 52436 

CASED TRANSFORMERS 
Housed in smart resin coated steel 
cases with 3 core power cable and 
outlet socket, fused primary winding 
Isolation types are fitted with 3 -pin 
outlet sockets and are available with 
11O volt or 240 volt output (please 
state). Auto types are fitted with 2 -pin 
flat style sockets up to 500VA. 3-piu 
sockets from 760 to 3000VA. Sec 
Auto Isolation Sections for prices. 
Plugs extra. g 

- 

-. 
? :ln 
' + 

8 h ï 

;{ 

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

REF. PRICE POST 
AMPS NO. £ £ 

0.5 112 247 0.61 
1 79 2.74 0.66 
2 3 4.32 0.72 
3 20 5.05 085 . 4 21 b-9ß 0 85 
o 61 - 7.05 0.95 
0 117 718 0.97 
8 88 1031 1.18 

10 89 1087 1.18 

BRIDGE RECTIFIERS 
One Amp Price Four amp Price 
50P.I.V. 0-25 100P.I.V. 080 

100P.I.V. 0.30 200P.I.V.. 0.65 
200P.I.V. 0.35 400P.I.V. 0.65 
600P.LV. 0.40 600P.LV. 0.80 

Two Amp Price Sis Amp Price 
50P.I.V. 0.40 60P.I.V. 075 

100P.I.V. 0.45 100P.I.V. 075 
200P.I.V. 0.50 200P.I.V. 0 90 
400P.I.V. 955 400P.LV. 0.95 
Add 12 1/ VAT on all prices. 
Post 10p. 

SPECIAL OFFER 
2 KVAISOLATORS 
Fully impregnated R screened 
2 Primary windings 110V each 
2 Secondary windings 115V 
each (2 matching trans- 
formers) $2950 plus carriage 
VAT 8°,0. 

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

PRICE 
PRICE PLUGS PRICE 

VA REF CASED 2 Pini-Earth OPEN POST 
(Watta), £ S £ £ 

60 149 948 0.98 bos o72 
200 151 - 12-87 0.98 9.07 0.97 
250 152 1447 0.88 10.81 1.18 

50 VOLTS 
Primary 2001240V 
Secondary 19, Sc, 33, 40, 50V 

REF. PRICE POST 
AMPS NO. £ £ 

9.5 102 2.83 0.61 
1 104 5.57 0.85 6 
2 104 5.57 085 
3 105 839 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 

f1 I 2" and 4" VAT 
e PANEL METERS o 

FOR 

MULTI- MULTI - 
METERS, 
INSTRU- 
MENTS, 
RESIST_ 
ORS, 

NEONS, 
TOOLS, 
POWER 
c 
SUP - 
PLIES, 
etc. 
Send for 
Cata- 
I ogee. 

AUTO TRANSFORMERS 
See catalogue for full range. PRICE 

PRICF. PLUGS PRICE 
VA REF. CASED 2 6 3 pin OPEN POST 

(Watts) NO. E £ £ £ 
1500 93 24.87 0.95 20-13 O/A 

2" 4" 
high ó40m widep 4'umm Size: igh wide x 
high x 4000 deep. 820m high x 4300 deep 

L11. I.R. 
Movement Ohms Movement Ohms 
-5 micro A 1250 -50 micro A 1400 
-100 micro 580 -100 micro 730 
-500 micro A 170 -100 macro A 200 
-1 mA 170 -1 mA 200 
-5 mA 170 -5 mA 200 
-10 mA 6 -10 mA 6 
-50 mA 0.5 -50 mA 0.5 
-100 mA 0.5 -100 mA 0.5 

-500 mA 0.5 -500 mA 0.5 
_1 Amp 0.6 -1 Amp 0 5 
_2 Amp 0.5 -2 Amp 0.5 
-25 Volt 15K -25 Volt 11K 
-50 Volt 50K -50 Volt 50K 
-300 Volt 300K -300 Volt 300K 

"S" meter 170 "S" meter 200 

Vu meters are complete with detectors. Modern wide 
view. Price 2" 83.30 Post 10p. Price 4" 9410 Post 20p. 
VAT 123;0. Lamps 95p per set. Plus 8% VAT. 

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

VOLTS MILLIAMPS REF. YRICE POST 
Sec. 1 Sec. 2 Sec. 1 Sec. 2 NO. £ £ 

3 -0 -3 - 200 - 238 175 0.34 
0.6 0 -6 500 500 234 1.75 0.34 

0.6 0.6 1000 1000 212 $88 043 
9.0.9 - 100 - 13 1.75 0.34 
0 -9 0.9 330 330 235 1.75 0.34 

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

REF. PRICE POST 
AMPS NO. £ S 

0.5 124 2. 0.72 
1 127 5.03 0.72 
2 127 8.80 0.95 
3 123 9.35 1.17 
5 123 9.73 148 
5 40 10.73 118 
6 120 13-00 1.36 
8 121 18.48 0/A 

10 122 21.89 O/A 
12 189 19.24 O/A 

12 & 24 VOLTS 
Primait' 

AMPS 
Volts. See catalogue for 

POST 
range. 

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

2 1 71 2.64 0.61 
4 2 18 347 0.62 
6 3 70 412 0.72 
8 4 108 5.85 0.85 

NEW CATALOGUE 2Sp I NEW CATALOGUE 2Sp 

ELECTROTIME 
SPECIALISTS IN ELECTRONIC TIMEKEEPING 

ELECTRONIC DIGITAL ALARM CLOCK 
MODEL EC 3 

407 
-'- LARGE 4 DIGIT DISPLAY * 24 HOUR ALARM 
* AM /PM INDICATOR * BRIGHTNESS CONTROL 
* FLASHING SECONDS INDICATOR * ATTRACTIVE WHITE CASE 

* 5 MINUTE 
REPEATING SNOOZE 

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 TLC4I LED MODEL TLE5 
CONTINUOUS 
READOUT 
UTILISING 
LIQUID CRYSTAL 
DISPLAY 

WITH BACKLIGHT 
FOR NIGHT 
READING 

FEATURES- 

* HOURS 

* MINUTES 

* SECONDS 

* DATE 

RHODIUM £39.95 

GOLD £41.50 inc. VAT 

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. 3'9, I I, SHEPLEY'S YARD, 
SHOPPING PRECINCT, TOWN CENTRE, 
CHESTERFIELD, DERBYSHIRE. TEL (0246) 35804 

PLEASE SUPPLY 
I ENCLOSE CHEQUE /POSTAL ORDER 

NAME 

ADDRESS 
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SAXON ENTERTAINMENTS LTD A423 Moto 
Henley/ London 

(name-) 
// & M40 

NOW ALSO AT WALLINGFORD (ndOXPORD ) ac ~ 
WITH SALES & SERVICE 6 DAYS A WEEK wÄ LINGF RD XON 0X10 ODE y 

A329 
(0491) 35529 _ 

POWER AMPS AT LOWER* PRICES 
MODULE RANGE FROM 30 TO 120W R.M.S. 

Only 4 connections Input -240mV 
Distortion typically Size- 6 "x3 "xl" 

. 0-4% Individually 
Single supply rail tested & grntd. 

as 
S 1208 Ss wattyR. one module £19 50 

SYSTEM 
PM 1202/8 supply for two modules £1530 

z ° *SA 1204 120 watt R.M.S. /4 ohms £13.50 
PM1201/4 supply for one module £11 `60 
PM1202/4 supply for two modules £15.30 

SA608 60 watt R.M.S. /8 ohms £1250 
PM 601/8 supply for one or two modules 

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

PM601/4 supply for one or two modules 
£e0.50 

*SA308 30 watt R.M.S./8 ohms £9.50 / 

__ PM301 supply for one or two modules £8.50 

Phone 

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

FLINT Readiñ 
HOUSE * M4toWaTe` 

Q Old00t 
- : 

7000 O (0 i O d O O.O Ô O,O, 
CONTROL UNIT Q f' p 
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 
Low noise ( -80dB) 20Hz -50kHz f 1dB 
C watt headphone monitor 
CONTROLS -Master, Monitor, Vol- 
tune, Selector X -fade, etc. 

MODULAR PCB with 
all electronics 
Mono £1850 
Stereo £27.50 
Front panel £3.50 

SAXON CENTAUR 
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 

IIII X -fade and P.F.L. 
Tape & mic. inputs L199.00 
Strong wood cabinets, Vynide covered Delivered U.K. - 

STEREO ! 

tOO WATTS 
R.M.S. ty 

. 
é 

-j- SOUND- 
LIGHT 

SEQUENCER 

MINOTAUR 100 
100 WATT RMS 
PROFESSIONAL 
AMPLIFIER t. , ,CU 1 

Compatible with all Saxon System f3 úY 
7000 units, this is a superb ampli-°y..;',, 
tier readily adaptable to a wide 
range of applications 

100W r.m.s. into 8 D. F 
Fplly protected against all 'n- Two mixed inputs, wide range correct loads and short circuits bass and treble controls 

May be operated as a slave Plug isolated terminals 
amplifier Silver anodised facia 

Extremely compact (27cm x 
16cm x 10cm) £49.50 

-0 SYSTEM 7000 
LIGHTING CONTROL ` 

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

!t Audio control plus sequence 
plus override 
Variable speed sequence 

/ i ;,1. 

f. 
Stainless steel two tone panel - 53tit1 _tom 

matches mixer SUPERF. 
panel 

MODULE Operates from any, amplifier On P.C.B. panel mounting Attractive Bondene case -free £27.75 standing or panel mounting SOUNDLITE 3KW Inc. case and plug -ready to use CONVERTER ß8 O0 Use with any amp. £15.50 

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

INPUT MIXER 
Mono £8.50 Mono £8 50 

O - - - - 

( 

! 

-- 
I# 

7í11C 

SUPERSTROBE AT NEW LOW PRICE 
1 flash /2 secs. -up to 20 /sec. 
Compact black Bondene case 
Ideal for mobile disco or smaller 
club NOW ONLY Li 7-50 

PRO- STROBE a Giant 80 watt tube 
Discharge energy up to 6 Joules {,} f¡ 
External trigger -audio up to S(lliEt# 
240w NOW ONLY £29.50 

Stereo £1200 Stereo £1200 15o 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 t "`< 

PCB Modules only 
Mono £5.50 
Stereo £9.00 

Loudspeakers 12 "/50W 
140 00 

PCB Modules only 
Mono £5.50 
Stereo £9.00 

high grade chassis units: 
gauss: presence dome: £14.50 

i Cabinets Attractive 
at our 

range of speaker and other cabinets ACCESSORIES 
showrooms. Enquiries welcomed. Mice: Headphones: Special Lamps. 

PRICES include carriage and packing. 
I 

VAT must be added to all orders at 8%. 
I 

C.O.D. 65p extra. I S.A.E. with all enquiries please. 

Send your ACCESS or 
BARCLAYCARD 

or phone in your number 
for prompt attention. 

After 4.0 p.m. leave your 
message on our answer- 
phone 01-684 6385 

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

' SAXON ENTERTAINMENTS LTD. 
327 -333 WHITEHORSE 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 -4pm Mon -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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* 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. 

p0 
TDpy. 

Improve performance &economy NOW 

Electronics Design As 
82 Bath Street, Walsall, W ( 22) 33652 
Name 

Address 

blekinstelketion ' 
modlt ut%N 

y 
Associates, Dept.,.PW,J9 

S7 3DE. Phone: 09 

Mk. 2 Ready Built Negative Earth @ £14.97 

Mk. 2 Ready Built Po eEarth @ £14.97 

Ignition Changeover switches 0 £4.30 

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

1 enclose cheque /PO's fort 
cheque No. 

Send SAE if brochure 
only required. 

1 

1 

111111 y 
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QUALITY STEREO SOUND 

,l 12-PRICE OFFER! 
SOLENT AUDIO SYSTEM 

£7.00 
down 

Solent Mark II Stereo Tun 
radio covering long mediur 
Separate Bass and Trebl 
output (frequency respon 
Tape record and playback f 
The very latest BSR autc 
pause control. Two matct 

Order early limited stoc 
Credit Sale £7.00 depos 
(Total Credit price £79l 
today. 

er Amplifier chassis with AM /FM 
short and Stereo FM wavebands. 

e controls. 30 watts total power 
se 25- 20,000 Hz) AFC Switching 
cilities. Dimensions 181" 9" x34" 
matic record deck with cue and 
ing elliptical speaker units. 

ks available cash price £69.95. 
t 9 monthly payments of £8.00 
0). P. & P. £4.00. Send £11.00 

Chassis only available for cash at £49.00 + p. & p.£3.00. 

Full 12 months Guarantee. 
CALLERS WELCOME. 

Access and Barclaycard Orders Accepted by Telephone 

FREE! Stereo headphones supplied with every complete order 

PW/9/76.100 CHASE SIDE SOUTHGATE 
LONDON Nt4 PI Telephones: 01- 882 -1644 

J. BIRKETT 
Radio Component Suppliers 
25 The Strait, Lincoln, LN2 1JF 

Telephone: 20767 

NEW BOOKS OUT CONSTRUCTING PRACTICAL TEST 
EQUIPMENT @ 75p, CONSTRUCTING SIMPLE SHORT WAVE 
TRANSISTOR RECEIVERS @ 60p, Post & Packing 10p. 
1000uf 40v.w. ELECTROLYTICS size I} x f at 3 for 35p. 
PLASTIC TRIACS 400 PIV 6 Amp @ 60p, DIACS @ 25p. 
PLASTIC S.C.R's 50 PIV 6 Amp @ I5p, 400 PIV 6 Amp @ 40p. 
GERMANIUM TRANSISTORS AC 14IK, AC I42K, AC I53K, 
AC 176K, AC 187K, AC I88K. All at 20p each. 
60 ASSORTED WIRE WOUND RESISTORS I to 10 Watts 
@ S7p. 
100 MOLLARD POLYESTER CAPACITORS Assorted with 
chart @ 57p. 
VHF DUAL GATE MOS FET's LIKE 40673 @ 33p, 4 for LI.10. 
POWER TRANSISTORS MP 8112 NPN, MP 8512 PNP Both @ 
15p each. 
MOLLARD 455 KHz CRYSTAL FILTERS @ 55p each. 
TOKO 19 To 38 KHz STEREO FILTERS @ fI 25. 
TEXAS 1 Watt AUDIO AMPLIFIER I.C. SN 76001 @ SSp. 
50 AC 128 TRANSISTORS Branded But Untested @ 57p. 
FM I.C's Like TAA 570 Untested with data 5 for 57p. 
TUNING VARACTOR DIODES Untested 200 To 300pf at 6 
for 50p. 
VHF NPN TRANSISTORS TYPE BF 224 at 6 for 57p. 
20 ITT BRANDED 250mW ZENERS Assorted for 75p. 
50 ASSORTED TRANSISTOR ELECTROLYTIC CAPACITORS 
@ 57p. 
20 STC ASSORTED BRANDED 750 mA DIODES ® 50p. 
STACKPOLE ROCKER SWITCHES 5 Amp 240 Volt @ ISp each 
or 4 for 50p. 
TV SEMICONDUCTORS R2008 @ 50p, R2010 @ 80p, AY 102 
@ 40p. 
50 ASSORTED BRANDED TRANSISTORS some with House 
Numbers with data for 95p 
SILICON SOLAR CELLS 5 Volt 5mA @ 35p, 5 Volt 50mA @ 50p. 
5 Volt 100mA @ 60p, S Volt 200mA @ LI, 5 Volt 500mA @ 
TAG ENDED ELECTROLYTICS 3300uf 64v.w. @ 50p, 4700uf 
40v.w., @ 45p both 2f" x I} ", 
100 SUB- MINIATURE ASSORTED DISCS 3.3pf to Oluf for 57p. 

Please add 20p post and packing on U.K. orders under f2. 
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NULLARD AUDIO AMPLIFIERS 
All in module form, each ready built complete 
with heat elnks amd connection tags, data supplied. 
Model 1153 500mW power output £1.10 + 

40p post & VAT. 
Model 1172 1W. power 
output £1.35 + 45p post 
& VAT. 
Model EP9000 4 watt 
power output £240 + 
50p post & VAT. 
EP 9001 twin channel or 
stereo pre amp. £830 + 
50p post & VAT. 

SMITH'S 24 HR TIMER HEART 
really the " Autoset" without its plastic case. 
This is a 24 hr twice on, twice off, clock switch 
which will repeat until re- programmed. Switches 
rated at 15 amps. Limited supplies -£3.95 
VAT & post 55p each. 

SOUND TO LIGHT' UNIT 
Add colour or white light 
to your amplifier. Will 
operate 1, 2 or 3 lampa 
(maximum 460w). Unit in 
Box all ready to work. 
£7.95 plus 95p VAT and 
postage. 

MAINS TRANSISTOR PACK 
Designed to operate transistor sets and ampliers. 
Adjustable output 6v., 9v., 12 volta for up to 
500mA (clase B working). Takes the place of any 
of the following batteries: PP1, PP3, PP4, PPS, 
PP7, PP9 and others. Kit comprises: main 
transformer rectifier, smoothing and load resistor 
condensera and instructions. Real only at only 
01.50 VAT & Postage 50p. 

MAINS MOTOR 
Precision made -as used in 
record decks and tape record- 
ers -Ideal also for extractor 
fans, blower, heaters, etc. New 
and perfect. Snip at 95p + 
VAT & Postage 35p. 
1" stackmotor 8150 + VAT & 
postage 36p. '15" etackmotoe 
£2 + VAT & Postage 40p. 

AMMETERS 
Ideal for chargers etc. 2" sq. full 
vision 0.8 amp 95p, 12" round 0 2 
amp 55p, 0.3 amp 85p, 0.4 amp 75p. 
Poet & VAT 25p each. 

RELAY BARGAIN 
Type 600 relay, 2 changeover one open and one 
closed contact. Twin 500 ohm coils make this 
suitable or closing off DC 6v, DC 12v, DC 24v 
or AC mains using resistor and rectifier. 40p each. 
Resistor or rectifier 20p extra. Post & VAT 20n. 

OVEN THERMOSTAT 
Made by the famous Diamond H 
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 x post and VAT 15p. 

SPIT MOTOR 
200.250V Induction motor, 
driving a Carter gearbox with 
a it" output drive shaft 
running at 5 revs p.m. for 
roasting chickens, also for 
driving models- windmills, 
coloured disc lighting effects, 
etc. 2E50 plus 50p post and 
VAT. 

RECORD PLAYBACK 
TAPE HEADS 
Individual paces of these are: 
2 track record playback heads 75p each. 
4 track record playback heads 0110 each. Erase heads are also available separately- 
2 track 509 -4 track 50p. 

MV metal mounting shields 80p each. 
2 track heads already fixed on heavy mounting 
plate with shield £185. ALL PLUS 8 ° V 4T. 

PRESSURE SWITCH 
Containing a 15 amp change over 
switch operated by a diaphragm 
which in turn is operated by air 
pressure through a small metal tube. 
The operating pressure is adjustable 
but is set to operate in approx 10M. 
of water. These are quite low pressure de, ices :sod can in fact be operated simply by blowing into the inlet tube. Original use was for washing 
machine to turn off water when tub has reached correct level but no doubt has many other applications £2110 each + 25p post & VAT. 

MICRO SWITCH BARGAINS 
Rated at 5 amps 250 volts, 
ideal to make a switch panel 
for a calculator and for dozens 
of other applications. 
Parcel of 10 for £1.00, VAT and post paid. 
HONEYWELL PUSH BUTTON 
PANEL MOUNTING MICRO 
SWITCH 

1 -2 -3 bank, each bank consist. 
ing of the changeover mimo 
switch rated at 10 amps 250 
volts. Through panel fixing by 
lock nuts complete with black 
1" diameter knob. Prices 1 bank 
40p, 2 bank 554 3 bank 70p. 
All VAT and post paid. 

MOLLARD 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 
month we offer the system complete at 
only £14.00 including VAT and postage. 

DISTRIBUTION PANELS 
Just what you need for work bench or lab. 4 x 13 
amp sockets In metal boa to take standard 13 
amp fused plugs and on /off switch with neon 
warning light. Supplied complete with 6 feet 
of flex cable. Wired up ready to work. £2.75, 
VAT & postage 65p. 

TWIN OUTPUT POWER PACKS 
These have two separately R.C. smoothed outputs 
so 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 
42v, 0v, 72v, 9v, 12v or 24v. 
Price £3.95. Post and VAT included. 

ISA ELECTRICAL PROGRAMMER 
Learn in your sleep: Have radio playing and kettle 
boiling as you awake -switch on lights to ward off 
intruders -have a warm house to come home to. 
All these and many other things you can do If you 
Invest in an electrical programmer. Clock by famous 
maker with 15 amp. on /off switch. Switch -on time 
can be set anywhere to stay on up to 6 hours. Inde- 

pendent 60 minute memory jogger. A beautiful unit. Price £2.96, VAT & Postage 
Bop, or with glass front, chrome bezel, £1.60 extra. 

THIS MONTH'S SNIP 
24V 8AMP BATTERY CHARGER KIT 

Full wave rectifier and mains transformer for battery charging operating 
motor or special instruments etc. 
£5.50 VAT and carriage paid. 

LIGHT PIPE 
A mains operated travelling light array. 24ft. long, it 
mes 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 lamps 
8 yards multicore cable -motorised switch, taps for 
quick connections and full wiring instruction £15 for 
the complete kit post and V.A.T. paid. 

r' 

THERMOSTAT WITH THERMOMETER 
Made by Honeywell for normal air temperatures 
40 -80 F (5.25 C). This is a precision instrument with a 
differential which can be adjusted to better than 
1.5 F. A mercury switch breaks on temp. rise. Elegantly 
styled and encased in an ivory plastic case with clear 
plastic windows, thermometer above and switch 
setting scale below -eize approx. 3.8" a 3.2" x 14" 
deep -can be mounted on conduit box or directly on 
wall. Price £9.25 plus 50p Poet & VAT. 

INFRA RED BINOCULARS 
Made for military purposes during and 
immediately after the last war to enable 
snipers, vehicle drivers, etc. to see in the 
dark. The binoculars have to be fed from a 
high voltage source (5KV approx.) and 
providing the objects are in the rays of an 
infra red beam then the binoculars will 
enable these objects to be seen. Each bin- 
ocular eye tube contains a complete optical lens system as well as the infra 
red cell, technical data on which is available. The binoculars are unused, believed 
to be in good order, in fact they were never issued and are still in original cases, 
but since they were made a long time ago they can hardly be called new. Sold 
without guarantee. Price £18.50 per set. 

RADIO STETHOSCOPE 
Easiest way to fault find, traces signal from aerial to speaker 
when signal stops you've found the fault. Use it on Radio, 
TV, amplifier, anything. Complete kit comprises two 
special transistors and all parts including probe tube and 
crystal ear -piece, 1E95, twin stetho -set instead of ear -piece 
38p, VAT and postage incl. in price. 

MICRO RADIO CONSTRUCTORS PARCEL 
Not a complete kit but eight matching com- 
ponents for building one as follows:- Embel- 
lished plastic ease, size 22" x 24" x 12 ". 
Twin gang tuning condenser with control knob. 
Oscillator coil. Set of 4 IF's. Volume control 
with on /off switch and control knob. Don't 
miss this terrific bargain only £1.00, VAT 
and post paid. 

ANGLERS AID AND FISH BITE INDICATOR 
Provides an audible alarm when the fish bites. Kit of parts and full instructions 
£9.50 including VAT and post. 

TERMS: Where order is under £5 please add 30p surcharge to offset packing 
expenses. 
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ITS FREE! 
Our monthly Advance Advertising 
Bargains List gives details of bargain* 
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. 
Motor with -Gear Box by Swiss BAIA Company' 
makers type no. AMY5-A4SL. This is standard 
220 /240v. 50 HZ motor, 15 revs per minute final 
drive speed, the drive shaft is 4mm dia. fitted 
with pickup block 8mm square. Price 2E50 + 
Sop. Post 15p + 2p. 
Motor with Gear Box Crouzet, their type no. 392. 
This is a 115v motor with final drive speed of 
15 rpm, anti -clockwise, the drive shaft is 4mm 
diameter, fitted with removable 8mm pickup 
drive block. Price $8.50 + 20p. Post 15p + 2p. 
Motor with Gear Box made by Smiths, their 
type no. QIHO. 200.250v 50 HZ operated, 
final drive shaft 60 rev per minute. Drive shaft 
3.5mm diameter 200mm long with fiat. Price 
£2.00 + 20p. Post 15p + 2p. 
Motorized Time Delay. This contains 4 rev. per 
minute motor for 24v 50HZ operation, with 
incorporated is one way INC clutch made by 
General Time of USA, makers ref. E15450, 
A2396 A4. Coupled to the motor is a dial calibrated 
0 -120 seconds. When coupled to the mains, the 
motor operates and when the pre -set number of 
seconds has been reached, the lever will trip the 
changeover micro -switch. This obviously could 
be used in photography or in other applications 
where short duration switching off or on is 
required. A very expensive piece of equipment, 
mounted on a frame approx. 2.5" x 3" x lt" 
deep with fixing feet. Price 2E50 + 280. Post 305+ 3P 
Motorized Stud Switch driven by 50v SAIA geared 
motor at 20v's per minute. This has 24 studs and 
a common .slip ring and will rotate continuously. 
Obviously has many applications. Ex- equipment 
but covered by our normal ex- equipment 
guarantee. Price £1.75 + 149. Post 20p + 2p 
Mains Instrument Transformer upright mounting, 
primary tapped every lev's from 200 to 240v's, 
4 secondaries -130v at 175 mA, 160v at 125 mA, 
6 3v at 15 amp, 6.3v at 2.25 amp. Separate 
screen brought to the tag panel. Price 24 50 + 
88p. Post £100 + Sp. 
Maine Auto Transformer 100w size chassis 
mounting with fixing foot, tappings at the high 
voltage end and at the 115v end. Very well 
made transformer vacuum impregnated and 
varnished for quiet operation. Price £1.50 + 12p. 
Post 80p + Op. 
400w Power Transformer, chassis mounting with 
fixing feet. Normal 240v SQHZ primary, tapped 
200v and 220v, 2 secondaries 50v's at 7 amps 
with 36v tapping and 6v'e at 8 amps, made by 
Davenaet, this weighs 151bs and is approx. or x 42" x 32 ". Price £12.50 + £1.00. Post 
£1.50 + 12p. 
250w Isolation Transformer for mounting under 
the service bench, this is in a normal frame with 
fixing feet. Very good quality construction with 
input and output terminal blocks. Price £9.57 + 
80y. Post £100 + 8p. 
EHT Transformer 8.7kv 23 mA's intermittently 
rated with normal 240v, 50 HZ primary. This le 
made by Landon Kingsway Ltd., mainly for 
igniting oil fired boilers, their ref. no. 20/0347/02. 
This is totally encased with fixing feet, 3 core 
maim input lead and park plug type e.h.t. output. 
Price fß50 + 72p. Post £100 + 8p. 
Car Battery Trickle Charger, normal mains Input, 
12v. 1 amp output, totally encased with mounting 
feet. 3 core mains input lead and output leads 
terminatng with car battery size croe. clips. 
Price £1.96 + 25p. Post 25p + 31, 
Flexible Drive 12" long with threaded couplers at 
each end. Price £2 + 10p. Post 30p + 3P. 
Gear Train in aluminium housing size approx. 
02" x 32", 2 brass pillars for motor mounting 
(1.9" fixing centres), first wheel made of fibre, 
3 other steel and brass wheels. Approx. 80 turns 
of fibre wheel give one turn of final drive shaft 
which is 1" dia. rod. Price £100 + 8p- Post 
40p + 4p. 
Relay 3000 Type, coil consists of 3 separate 
windings, 2 at 400 ohms and 1 at 570 ohms. 
7 sets of contacts, 3 of which are changeover, 
2 others open when relay closes and the last 2 
close when relay closes. Very versatile and useful 
relay. Price £1.00 + Sp. Post 10p + 1p. 
Plug -in 11 Pin Perspex covered Relay, coil operated 
by 50v. AC or 24v. DC, 3 sets of very heavy 
duty contacts, gold plated at least 10 amp rating, 
maker Omron type MK.3P5. Ex- unused equip- 
ment, with base. Price £1.00 + Bp. Post 15p + ìp. 
Reed Relay, Elliott ref. no. 37229/213. Uses 
4 reeds, 2 of which are normally closed, the other 
2 normally open. Coil detail.- voltage 12 dc., 
resistance 2.7 Kohms, MA approx. 4.6. Price 
£1.76 + 12p. Post 15p + 1p. 
Open Type Relay single screw mounting, 3 heavy 
duty changeover contacte estimated at 10 amps, 
coil voltage 50, AC, 20 -25v. DC. Pries 70p + Sp. 
Latching Relays. Two relays mounted together on 
a common chassis, size 3" x 1.3" x 2" approx. 
Two relays are made to latch mechanically so 
that when one is energised it will stay on although 
its energising current is removed until the other 
one is energised, each relay has two pairs of heavy 
duty gold plated changeover contacts. Coil volts. 
48v. AC or 24v. DC. Price £9.50 + 20P. Poet 
15p + 2p. 

NUMICATOR TUBES 
For digital instruments, counters, 
timers, clocks, etc. Hi -vac %N11 
Price £195 each, Post and VAT paid. 
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TRANSFORMERS 
ALL EX- STOCK -SAME DAY DESPATCH 

MAINS 12 and or 24 Volt 150 VOLT RANGE 
ISOLATING PRIMARY 240 -250 VOLTS . Prim. 200 -240V 
Pri. 120/240V Ref. Amps Sec. 0-19-25-33-40-50V 
Sec., 120/240 12v 4v 4 Ref 
Centre tap with screen III 0.5 0.25 2.05 No 
Ref. VA 213 1.0 0.5 2.71 ',Si 

(Watts) £ 71 

NO HIDDEN EXTRAS-Prices 
t WHERE CARRIAGE WILL BE ACCORDING 
Electoosil.Audio. accessories.semiconduct 

CA 
OR 

SWITCHES 
SPST TOGGLE 3 FOR I .06 
DPDT TOGGLE 3 FOR 1.30 
DPDT SLIDE 6 FOR 1.06 

Amps £ ANTEX SOLDERING IRONS 
0.5 3.63 15W E3.57 18W 43.31 25W 

1 O 4.70 42'99 SOLDERING IRON KIT 
.2.0 6.37 14'48 STAND FOR ABOVE 

4.07 
.91 

105 3.0 7.78 11.49 

565 106 4.0 9.97 MAGNETIC TO CERAMIC 

652 107 6.0 15.21 CARTRIDGE CONVERTOR 
6.97 118 8.0 16.59 OPERATING VOLTAGE 20 -45V 

119 10.0 19.171 ONLY E3.17. 

2 I 3.30 .103 
07* 20 4.06 68 3 4'60 104 
49 60 5.93 18 4 2 
50 100 6.78 85 5 - 

51 200 10.57 70 , 6 3 

52 250 12.80 108 8 4 
53 350 15.12 72 10 5 
54 500 17.41 116 12 6 
55 750 23.69t 17 16 8 
56 1000 33011 115 -20 10 

57 1500 37.681 187 -30 15 

58 2000 42.031' 226 60 30 
*59 3000 66.40¡' HIGH VOLTAGE 

I lyV or 240V Sec, Mains Isolating only. Prim. 200/220 or 400/440 208 IA, IA 0 -8 -9, 0 -8 -9 4 02 

Sec. 100/120 or 200/240 236 200, 200 0- 15.0 -15 2.03 

30 VOLT RANGE P & P 214 300, 300 0 -20, 0.20 2.89 

Prim. 200 -2400 VA Ref. £ 221 700 (DC) 20- 12- 0 -12 -20 3.27 

Sec. 0- 12- IS -20 -24 -300 60 243 5.91 206 IA, IA 0- 15 -20, 0.15 -20 4.78 

Re f Amps -3 
350 247 13-46 203 500, 500 0- 15 -27, 0 -15 -27 427 

1000 250 28.411 204 IA, IA 0 -15- 27.0 -15 -27 533 

112 
0.5 

.5 3-58 2000 252 47.65f 5112 500 12, 15, 20, 24, 30 2.83 

3 2.0 4.93 AUTO TRANSFORMERS BRIDGE RECTIFIERS 
20 3.0 6.10 Ref VA Auto Tops 50V 2A 0.55 
21 4.0 7.03 (Watts) £ 1000 2A 0.61 
51 5.0 8.46 113 20 0- 115 -210 -240 2.53 100V 6A 0.95 

117 6.0 9.47 64 75 4'16 200V IA 0.55 
88 8.0 12.49 4 150 0 -115 -200- 220 -240 5.54 200V 2A 067 
89 100 12.84 

67 500 ,. 11.59 4000 2A 0.72 
Ann., AA n.ae 

7 45 SCREENED MINIATURES 9 27 
Ref mA Volts £ 

13-65 238 200 3 -0 -3 2.27 
17 08 

212 IA, IA 0 -6, 0 -6 - 
2.66 

19.OBt 
13 100 9 -0 -9 2.03 

235 330,330 0 -9, 0 -9 2.12 
207 500, 500 0 -8 -9, 0 -8 -9 2.82 

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

24 0.5 3.54 
26 1.0 4.84 
27 2.0 6.78 
25 3.0 9.72 
23 4.0 11.58 
40 5.0 12.54 
20 6.0 14.69 
21 8.0 17.011' 
22 10.0 20.951 
89 12.0 21.871 

84 1000 
, , 600V 2A 0.78 Knobs Y 93 1500 

95 2000 ,. 27.44T 1000V 2A 0.89 
73 3000 

20.541 

39.461 500V IOA(PM 7A6) 2.70 43.56. Teak veneered cab. 44.54. TCC AT -55 £4.42 

AVO 72 

CASED AUTO TRANSFORMERS TEST METERS STEREO FM TUNER fitted with Phase -lock Loop 

outlets. 426.86 
240V mains lead input & USA 2 pin AVO 8 MKS 46733 4 pre -selected stations supply 20 -350. 90mÁ Max. 42272 

20VA 44.42 Ref 113W AVO MM5 £23.48 
150VA £7.90 Ref 4W AVO TT 169 £27.34 
500VA )413.32 Ref 67W U4315 £13.93 

I000VA 419.861- Ref 84W AVO Cases and Accessories. 
2000VÁ £31 Olt Ref 95W POWER UNIT 
POWER UNIT CCI2 -05 Output Switched 
Plugs direct into 13A Spin socket 6 -7.5- 3 - 4.5 -6 - 7.5 -9 - 12V 
9V 300mw with multi -plug £3.59. at 500mA. 45.11. 

200 0 
I5 

30 

nclude.. VAT and P & P. EXCEPT 

TO WEIGHT & DISTANCE -ERS, 
rs, Panel Meters& Multi-Meters 
LERS WELCOME (MON. -FR1.) 
SEND STAMP FOR LISTS. 

COMPONENT PAKS 
Mixed value resistors (count by weight 
Mixed value capacitors (count by weigh[ 
Mixed value precision resistors 4w 2% 

ssorted pots & pre -sets 
eed switches 

Micro Switches 
ssorted tag strips 
PLEASE STATE PAK REQUIRED 

90p PER PACK. 

15 , 

10 I 

3 
20 / 

HIGH QUALITY MOD 
3 Watt RMS AMPLIFIER 
5 Watt RMS AMPLIFIER 

10 Watt RMS AMPLIFIER 
25 Watt RMS AMPLIFIER 
125W RMS AMPLIFIER 
PRE -AMP for 3 -5 -IOW 
PRE -AMP for 25W 
POWER SUPPLIES 3-5-10V, 
POWER SUPPLIES 25W 
TRANSFORMER 3W 
TRANSFORMER 5 -IOW 
TRANSFORMER 25W 
BSR MINI -DECK 
4 Speed Single -or Auto - 
changer (chassis) 
BSR PI28R 
Single and Auto (Chassis) 
GARRARD SP25 IV ( ", ) 

NEW STEREO 30 
Complete Stereo Chassis i 

7+7w RMS, Amp, Pr 

ULES 
£2.78 
43.17 
43.51 
£4.67 

£17-50 
4750 

41579 
£154 
43.56 
42.77 
43.22 
£3.56 

17.61 

420.54 
£21.36 

nc.: 
e -amp, 
Panel, 

onl needs Mains Trans.). 
Stereo 30 £17.99. Mains Trans 

AUDIO KIT 25W 
2+25W Amplifiers 
I+ Pre -Amp 
I +Power supply 
I+Transformer 
I+Front Panel 
I+Kit of parts to include on- 
o+ switch, neon ind. Stereo 
headphone socket. Plus In- 
structions book £32.18. 

TEAK AUDIO KIT 25W 
Teak veneered cabinet 
165:+ 1 14: +3i:, aluminium 
chassis, heat sink and front 
panel brackets plus back panel 
and sockets etc. 411.21 ' 

CARTRIDGES 
Magnetic Sonotone 100 £5.31 
Ceramic E.E.I.CS 2000 £2.72 
ACOS GP93 -I £2' I I 

Barrie Electronics Ltd. - 

3, THE MINORIES, LONDON EC3N 1BJ 
TELEPHONE: 01-488 3316/7/8 

NEAREST. TUBE STATIONS: ALDGATE & LIVERPOOL ST 

Greenbank Electronics (Established 
1970) 

DIGITAL 'E' LED 
CLOCK DISPLAYS 
MODULES, DL -704E 0.3" 70p 
KITS DL -707E 0.3" 70p 

DL -728E 2 x 0.5" 
LI 80 

DL -727E 2 x 0.5" 
LI.80 

Further details 
free on request. 

DL-750E 0.6" 
LI .50 

DL -747E 0.6" 
LI .50 

PHOSPHOR 
DISPLAYS 
5LT01 4 x 0.5" 

£5.80 

CLOCK CHIPS 

AY- 5 -1224A 
£3;50 

MK 50253 £5.50 

AY -5 -1202 £4.76 

CMOS WITH DISCOUNTS! (Any mix: disc. 10% 25+, 25% 100+) 

CA 3130 0.75 4030/14057 0.45 4059/ - 3.60 4098/14528 
4060/ - 090 4099/ - 
4061/ - 16 -40 4700/ - 
4062/ - 7.30 7083/ - 
4063/ - 0.90 14501/ - 
AA, dnac 0.55 14502/4502 

4000/14000 0.15 4031/ - 1.80 
4001/14001 0.15 4032/14032 0.85 
4002/14002 0.15 4033/ - 1.10 
4006/14006 0.95 4034/14034 1.55 
VV//1900 

4008/14008 
4009/14009 
4010/14010 
4011/14011 
4012/14012 
4013/14013 
4014/14014 
4015/14015 
4016/14016 
4017/14017 
4018/ - 
4019/14519 
4020/14020 
4021/14021 
4022/14022 
4023/14023 
4024/14024 
4025/I4025 
4026/ - 
4027/14027 
4028/14028 
4029/ - 

0.75 
0-45 
0-45 
0.15 
0.15 
045 
0.80 
0.80 
0.45 
0.80 
0.80 
0-45 
0.90 
0-80 
0-75 
0-15 
0-60 
0.15 
1.40 
0-45 
0.70 
0-90 

4036/ - 
4037/ - 
4038/14038 
4039/ - 
4040/14040 
4041/ - 
4042/14042 
4043/14043 
4044/14044 
4045/ - 
4046/14046 
4047/ 
4048/ - 
4049/14049 
4050/14050 
4051!14051 
4052/14052 
4053/14053 
4054/ - 
4055/ - 
4056/ - 
4057/ - 

1.80 
0.75 
0.85 
2.85 
0.85 
0.65 
0.65 
0.80 
0.75 
1.15 
1.10 
0,70 
0-45 
0.45 
0.45 
0.75 
0-75 
0-75 
0.95 
1.05 
I.05 

2035 

4067/ - 
4068/14068 
4069/14069 
4070/14070 
4071/14071 
4072/14072 
4073/14073 
4075/14075 
4076/14076 
4077/14077 
4078/14078 
4081/14081 
4082/I4082 
4085/' - 
4086/ - 
4089/ - 

2.95 
0.15 
0.15 
O-I5 
0IS 
0.15 
O-I5 
0-15 
1.25 
0.15 
0.15 
0.15 
0-15 
0-55 
0.55 
0.65 

4093/14093 0.65 

4505/ - 
4506/ - 
4508/4508 
4510/4510 
4511/4511 
4512/ - 
4514/4514 
4515/4515 
4516/4516 
4517! - 
4518/4518 
4520/4520 
4521/ - 
4522/ - 
4524/ - 
4526/ - 

OP-AMPS 
CA 

OS)30 
(CO/ 

741 Minidip 25p 

IC SOCKET 
PINS 

100 S0p 
1000 £4.00 

0.85 4532/4532 1.60 
150 4534/ - 6-00 
I50 4536/ - 2-85 
4.25 4537/ - 15-25 
015 4539/ - I05 
I.00 4541/ - 180 
3-30 4543/ - 1.50 
0.35 4549/ - 2-95 
2.35 4552/ - 8.05 
I;10 4553/ - 3-50 
I .25 4554/ - 1.20 
1.05 4555/4555 0-70 
2-55 4556/4556 070 
2-55 4557/ - 3-20 
1.10 4558/ - 0.90 
5-40 4559/ - - 2-95 
1.00 4560/ - 2.95 
100 4560/ - I-S5 
2.00 4561/ - 0-45 
1.50 4562/ - 5.25 

N/S 4566/ - I.20 
I.50 4572/ - 0.35 

4527/4527 I.20 4580/40108 6.00 
0-85 4581/40181 3-05 
130 4582/40182 I15 
0-65 4583/ - 0-71 
1-25 4585/ - 1.45 

4094/ - 1.50 14528/4098 
4095/ - 0.85 14529/ - 
4096/ - 0.85 14530/ - 
4097/ - 2.95 14531/ - 

Terms: C.W.O. Add VAT to all prices at 8%. Post etc., V.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: -051445 3391 
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£18.30 
solve your communica- 
tion problema with this 

4-Station Transistor Intercom system (1 master and 
8 Subs), in robust plastic cabinets for desk or wall 
mounting. Call /talk /listen from Master to Subs and 
Sube 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. 5 P. 85p. 

MAINS INTERCOM NEW MODEL 
No batteries -no wires. Just plug in the mains 
for instant two -way, loud and clear communication. 
On off switch and volume control. Price £2924 
per pair P. .t P. Á5P 

NEW, ' AMERICAN TYPE CRADLE 

TELEPHONE AMPLIFIER 

Latest tracciatorised 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 hapdset. 
Many people can listen at a time. Increase efficiency 
in office, shop, workshop. Perfect for "conference" 
calls: leaves the user's hands free to make notes, 
consult tiles. No long waiting, saves time with 
long- distance calls. On /Off switch, volume. Direct 
tape recording model at £1395 -i- VAT £1.12 
P. 6 P. 70p, 10 -day price refund guarantee. 

WEST LONDON DIRECT SUPPLIES': l' WO 

189 KENSINGTON HIGH STREET, LONDON, W8 

Practical Wireless, September 1976 

www.americanradiohistory.com

www.americanradiohistory.com


FROM BI- PRE -PAK 

UNIT 1 PRE -AMP /CONTROL 

r I 

SUPERB VALUE AT Q,r,; ,,. STEREO MODEL 

£7.80 

UNIT 1, 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. 

Input sensitivity -50 mV, ad- 
justable 
Output -200 mV for 50 mV in 
Bass control -±15 dB at 30 Hz 
Treble control -±15 dB at 10 
kHz 
Balance control; volume con- 
trol; +" spindles bushed 
Operating voltage -I0 to 16V 

MADE IN OUR OWN FACTORY IN ESSEX AND SOLD DIRECT 

JUicts 
MORE POWER -LESS VAT 

SS.140 MK3 
POWER 
AMP. 

Built for 
hard work 

40 WATTS 

INTO 4û 

23.95* 
+ 8% V.A.T. 

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 for the price. 

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

TUNING 
SS.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 "). £3.85 

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. (3 +" x 2" x 1 ") 
SS.110 Mk. 3 Similar to SS.105 but more powerful giving 

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

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

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

£1.75 
£3.75 
£2.25 

£2.75 

£3.25 

£5.00 

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

with suitable network £1.60 
SS.101 Pre -amp for ceramic p.u., radio & tape with 

passive tone control details £1.60 
55.102 Stereo pre -amp with R.I.A.A. equalisation, mag., 

p.u., tape and radio in. £2.25 

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 

SS.203 very reliable £3.25 

Stirling Sound 
POWER 
PACKS 

SS.125 

SS.t05 

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* 

18V/1A £4.15* SS.318 
SS.324 
SS.334 
SS.345 

24V/1 A 
34V/2A 
45V/3A 

£4.60* 
£5.20* 
£6.25* 

Add 50p for pip any model. 

TERMS OF BUSINESS : 
NEW SHOWROOM 

Direct from the makers and obtainable only 
from Si- Pre -Pak Ltd. Stirling Sound prod- 
ucts have extended and added 
ucts are designed by professional experts 

We 
new stocks at our West 

and made In our own factory. They are exciting distributed exclusively through Bi- Pre -Pak 
Road premises. All welcome 

- Ltd. 
VAT at 12+% must be added to total value of order except for items marked II" mom am, am lom am f8.81 imi Jim ." tì ß' 
* or (8 %) when VAT is to be added at 8%. No VAT on overseas orders. POST TO STIRLING SOUND (BI-PRE- PAK LTD) 220 /222 WEST ROAD 
& PACKING add 30p for UK orders unless marked otherwise. Minimum mall , WESTCLIFF ON -SEA, ESSEX SSO DDF 
order acceptable -£t Overseas orders, add £1 for postage. Any difference 
will be credited or charged. PRICES subject to alteration without notice. 

1 AVAILABILITY All items available at time of going lo press when every 
effort is made to ensure correctness of information. 

Order your Stirling Sound products from 

BI- PRE -PAK LTD 
Co Reg No 820919 

222 224 WEST ROAD. WESTCLIFF ON SEA. ESSEX SSO 90F 
TELEPHONE: SOUTHEND (0702) 46344 

CHEQUES /MONEY ORDERS PAYABLE TO BI- PRE -PAK LTD 

Practical Wireless, September 1976 

Please send ' for which I enclose £ 

I 

, Inc. V.A.T. 

NAME ' 

ADDRESS I 
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FE Fri Liu 
r ®W the VISCOUNT /t 

0x3d Stereo 'WAN KIT 
FORM 

, ,.r'ï 
amplifier comes complete 
with teak finished cabinet, 
front trim panel, knobs and 
all necessary metalwork. 
The specification for the t NEW 30 x 30 is similar to the 

£29.00 complete system offered 
below, but of course with the 

+£2 to p &p bigger output. 

BSR DECKS WITH 
FANTASTIC R 

MP 60 Type (illustrated) £ 17.50 
Less Cartridge p &p £2.00 
C141 (not illustrated) £11.95 u, h Cu p &p £1.50 

tttoed wSt5tereo 
e 
Cartridge 

All plinths finished in matching Teak veneer. 

EASYBUILD 
THE NEW`COMPACT KITAKER 

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 A+7 50 power handling 7 watts, impedance 8 ohms nominal, magnet L 
size 2g" approx., with 1 z" parasitic tweeter. PAIR INCLUSIVE 

+p&p f1.70 

INCORPORATING A GARRARD DECKS 
Garrard 3 speed Deck automatic, manual 
facilities together with stereo cartridge and 
cueing device. 
Stereo 21, easy to assemble audio system kit. No soldering required. 

The unit is finished in Si miTeak .. and the acrylic top presents an 
unusually interesting variation on the modern deck plinth. 
Includes -3 speed deck, automatic manual facilities together 
with stereo cartridge and cueing device. 
Two speakers with cabinets. 
Amplifier module. Ready built with control panel, speaker leads 
and full, easy to follow assembly instructions. 
Specifications- For the technically minded. 
Input sensitivity 600mV Aux. input sensitivity 120mV. Power 
output 2.7 watts per channel. Output impedance 8 -15 ohms. 
Stereo headphone socket with automatic speaker cutout. 
Provision for auxiliary inputs - radio, tape. etc., and outputs for 
taping discs, 
Overall Dimensions. Speakers approx 12 "x 9 "x 5".. Complete 
deck and cover in closed position approx.15, x12'x6í 

COMPLETE ONLY Extras if required. Optional Diamond Styli í1.50 t Specially selected pair of stereo headphones with individual level 

£26.95 + p &p £4-05 controls and padded earpieces to give optimum performance f5.2 

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 13v8 woofer, 3* tweeter and matching crossover. 
Easily put together with just a few basic tools. 
Specification (each speaker): Impedance 8 ohms. Power handling 
15 watts RMS (30 watts peak). Response 20- 20,000 Hz. Size 
20 "x 11 "x 9z' approx. Comparable built units (EMI LE3) sold elsewhere 
for over £45 pair. 

Complete with crossover 

£25.50 pair complete Componentsandcircuit 

+ £5.50 p &p diagram. 

EMI 350 KIT 
7.50 + LI 70 p &p 

Complete with crossover 

Components and circuit 
diagram 

System consists of a 13" x 8" 
approx. woofer with a 34" 
tweeter, crossover compo 
nents and circuit diagram. 
Frequency response: 20 Hz 
to 20 KHz. Power handling IS 
watts RMS into 8 ohms. (Peak 
30 watts.) 

VISCOUNT IV 
STEREO AMP 
COMPLETE 20 x 20 SYSTEMS 

SYSTEM 1 b £80.00 
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. Ma neticP. U.- 3millivoltsat47Kohms (R.IA.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. withthese speakers 

Approx sire: 15s' x 3 "x 10: MP60 type deck with magnetic cartridge, de luxe plinth and £80.00 
cover. Two Duo Type IIB matched speakers -Enclosure size 18./2".13%".7%" approx. in 

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

SYSTEM 2 £92.00 
Viscount IV amplifier (As System 1a) 
MP60 type deck (As System 1 a) 

Two Duo Type III matched speakers 
- Enclosure size approx. 27" x 13" 
x 111". Finished in teak simulate. 
Drive units 13" x 8' bass driver, and 
two 3" (approx.) tweeters. 20 watts 
RMS, 6 ohms frequency range - 
20 Hz to 18,000 Hz. 

Complete System with these 
speakers £92.00 + £7.60 p &p 
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PRICES:- SYSTEM la 
Viscount IV amplifier 

£2900 + £2.10 p &p 
2 Duo Type Ilb speakers 

£3400 + £6-SO p &p 
MP60 type deck with 
Mag. cartridge de luxe 
plinth and cover 

£2400 - £3.50 p &p 
Total if purchased 
separately: £87.00 
Available complete 
for only: £80.00 

+ E650 p &p 

PRICES: SYSTEM 2 
Viscount IV amplifier 

£29.00 + £2 IO p &p 
2 Duo Type Ill speakers 

£4800 + £7.50 p &p 
MP60 type deck with 
Mag. cartridge de luxe 
plinth and cover 

£2400 + £3.50 p &p 
Total if purchased 
separately: £101.00 
Available complete 
for only: £92.00 

-1- £7.60 p &p 

OX20 
STE 

Scotland P & P Surcharge 
System la £1.75 System 2 £3.50 

Note: 30 x 30 kit available 
only as a separate item. / 
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PUSN BUTTON CAR RADIO KIT- THE TOURIST li 

rHE 

EXPERIENCED 
CIRCUIT BOARD TRUN OA 

PRINT P SOIDER COR 

CORRECTLY 
CAN BUILD THIS KIT 

STEREO CASSETTE 
TAPE DECK 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, OC motor with electronic speed 
control, ready built and mounted record! - 

replay PC board, and two VU meters, power supply, 
PC board, mains transformer. Input and output 
sockets and two level controls. Specification power 
source 240 AC 50Hz. Output more -than 0.5v imput 
mike -65dB.10KQ. DIN -47dB. 100KQ.Track 
system 2 channel stereo record play -back. Tape 
speed. 4.8CM/SEC. Frequency response 50- 12.000 Hz signal 
to noise ratio -42dB. Recording system AC Bias. Erasing 
system AC erase. Bias frequency 57KFIz.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 

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 for station selection, illuminated tuning 
scale covering full, medium and long wave bands. 
Size chassis 7" wide, 2" high and 44" deep approx. 
Speaker including baffle and fixing strip 
f1.80±45p. p &p. Car Aerial 
Recommended-fully retractable £7,40 
f1.45+40p. p&p. +n.05 p&p. 

approx. knowledge and those 

unable to solder. 

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 t & 
DISC 2 (BOTH FOR CERAMIC CARTRIDGES). tape and 
microphone. CONTROLS: All level mixing controls are fitted with 
integral switches, push button type. DISC t & DISC 2: Volume 
combined treble filter. TAPE: Volume combined bass booster 
switch. MASTER: Volume control combined on /off. MIC: Volume 
combined bass boaster switch. INDEPENDENT BASS AND 
TREBLE CONTROLS. - - 

TECHNICAL SPECIFICATION 
Power output: 35RMS into4 ohms. Speaker: (Suitable for4 to 
15 ohms speakers). Sensitivities: DISC 1 & DISC 2:30 my 
(into 120k RIAA). Treble Filter Switch:12 db@ 10 KHz. Tape: 
100 mu (into 120k Flat). Bass Booster Switch +18 db@ 60 Hz. 
Mic: 2 my lequilised for dynamic). 
Bass Booster Switch +20 db@ 
60 Hz. Bass Control: 115 db@ 60 Hz. 

Treble Control: t 12 db@ 10 KHz. 

£27.50 
+fI50p&p 

8 TRACK HOME 
Elegant self selector posh button player 
for use with your stereo system. 

CARTRIDGE PLAYER 
Compatible with Viscount IV system, 
Unisound module and the Stereo 21: 

Yours 
for only 

£12.60 +f 1.70 p & p. 

Technical specification Mains input, 
240V, Output sensitivity 1 25mV. 

SPECIAL OFFER 
As above but complete with build 
Yourself Unisound Amplifier Kit 
(see opposite pane» + 2 'Compact' 
easy to build £2450 speaker kits (see 

opposite nase) + p & p £2.00 

BUILD YOUR OWN STEREO AMPLIFIER 
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. - Just 
simply screw together. 4 watts per channel into 
a 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. .. 

£9.95 +£I 55 p &p 
Also available with the 'Compact' (see opposite page) easy build speaker kit £14.50 f2 p&p 

PORTABLE DISCO CONSOLE 

INCORPORATES: Pre-Amp with full mixing facilities, including switched input 
for mic with volumé 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 VATIat current rates 
Mail orders to Acton. Terms C.W.O. All enquiries 
stamped addressed envelope. Goods not despatched 
outside U.K. 

DO NOT SEND CARD 

Just write your order giving 
your credit card number 

All items subject to availability. 
Prices correct at 1st July 1976 and 
subject to change without notice. 

e Minimum order on ACCESS /BARCLAYCARD El 5 

TECHNICAL SPECIFICATION: 
Pro-amp - Output - 200mV. 
Auxiliary inputs - 200mV and 
750mV into 1 meg. Mic input - 6mV 
into 100K. 240 volt operation. 
Turntables capacity - 7" 10" or 
12" records. Humbly wow and flutter 
Rumble Better than -35de. Wow 
Better than 0.2 %. Flutter Better than 
0.06% ( Gaumont kalee meter). 
Finish - Satin black mainplate with 
black turntable mat inlaid with 
brushed aluminium trim. Tonearm and 
controls in black and- brushed 
aluminium. 

Console size - 
Und Closed -171' x 137" x 87 "(app.) 

Unit Open -35f "x131"x4f'(app.) 
This disco console is ideally matched 
tot the Reliant IV and Disco 50 or any 
other quality amplifier. 
The unit is Iii fished in black PVC with 
contrasting simulated teak edging, 
diamond spun control knobs with 
matching control panel. 

Yours for only 

£55.00 + 16.50 p &p - 

21 C HIGH STREET, ACTON, LONDON W3 6NG 
323 EDGWARE ROAD, LONDON W2 
Personal Shoppers EDGWARE D: 9 a.m.- 5.30p.m. Half day Thurs 
ACTON: 9.30a.m. -5p.m. Closed all day Wed. 
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CRESCENT RADIO LTD. 
164 -166 HIGH ROAD, LONDON N22 69 

(also) 13 SOUTH MALL, EDMONTON, N.9 
MAIL ORDER DEPT. 

I ST. MICHAELS TERRACE, WOOD GREEN, 
LONDON N22 45J Phone 888 -4474 

CLEAR PLASTIC PANEL METERS 
Size 59mm x 46mm x 35mm these meters require a 
38mm hole for mounting. 
ME6 =0 to 50 micro amp Full Scale 
ME7 =0 to 100 micro amp Full Scale 
MES =0 to 500 micro amp Full Scale 
ME9 =0 to 1 m/a Full Scale 
ME10 =0 to 5 m/a Full Scale 
MEll =S to 10 m/a Full Scale 
ME12 =0 to 80 in/a Full Scale 
ME13 =0 to 100 rn/a Full Scale 
ME14 =0 to 500 in/a Full Scale 
ME15 =0 to 1 amp Full Scale 
MEI6 =0 to 50 volts 
ME17 =0 to 300 volte 

A.C. Full Scale 
ME18 = "S" Meter 
ME19 = "VU" Meter 

OUR PRICE £3.50 
+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 app 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 l6ft. 
Motor -1 rev, per 2 min. 
Liquid Wheel -glee. diameter multi colour. 
Our Price £28 + 8% 

BARGAIN PROJECT BOX. 
A plastic box with moulded 
extrusion rails for PC or 
Chassis panels with metal 
front plate fitted with four 
screws (all supplied). 
An ideal box to give a small 
project a professional finish 
SIZE (Internal) 81mm x 
51mm x 28mm. 
OUR PRICE 
405. +8% 

ANTEX 
SOLDERING 

IRONS& SPARES 
X25 25 watt 22.99 
X25 Spare Element 9147 
X25 Spare Bits No. 50, 

51, 52 44p each 
C240/2 15 watt £2.99 
C240/2 Spare Element 

£1.20 
C240!2 Spare Bits No. 2, 

3, 6 32p each 
ST3. Soldering Iron Stand 

suitable for all models 
81.10 

Plus 8% VAT 

POWER SUPPLY UNITS+ 
8% 

PP1 switched 3, 41, 6, 7 ;, 
9 and 12 volts at 500 m /a, 
with on /off switch and 
pilot light. Size: 130mm x 
55mm x 75mm. 
ONLY £4.50 

PP2 Switched 6 71 9 
volt Battery Eliminator. 
Approx. size 21" x 21" x 31". 
Ideal for cassette recorders 
£3.25 PP3 Car converter. 
From 12v Pos. or Neg. to 
=6 -71 -9 volt. Easy to 
fit and transistor regulated 

£3.90 

LOW VOLTAGE STEREO 
AMPLIFIER 
8 Transistor Stereo Ampli - 
flee 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 
playera, etc. A Bargain at 
25+125% VAT. 

CABLELESS SOLDERING IRON WAHL. "ISO-TIP * Completely Portable * Heats in 5 seconds * Solders up to 150 joints or more per charge * Recharges automatically in its own stand * No AC 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 ozs. 

OUR PRICE 4915 +8% (spare bits are available) 
FERRIC CHLORIDE 
Anhydrous ferric chloride in double sealed one pound 
poly packs. Our Price 85p +P /P +VAT (4) 8% per lb. 

3 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 250V up to 
1000W lamps to the output terminals of the unit, and 
you produce a fascinating sound -light display. (All 
guaranteed.) 

E18'50 plus 75p P. & P. + 8% 

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 BOX/38+8% 
Handy boxes for construction projects. Moulded 
extrusion rails for P.C. or chassis panels. Fitted with 
Imm front panels. 
1005 =105mm x 73mm x 45mm =56p 
1006 =150rnru x 75mm x 47mm =72p 
1007 =184mm x 124mm x 60mm =21.28 
1021= 106mm x 74mm x 45mm (sloping front) =55p 

GOODMANS CROSSOVER 
Bargain Price Crossovers manufactured by Goodman 
for the - Havant" Loudspeaker System. 3 way, 8 ohm. 
£1 each + 125% VAT, 

LOW NOISE LOW PRICE CASSETTES+8% 
Good quality tape in well made screw type cassettes. 
Presented in single plastic cases. 
C60 -38p C90 -411p C120 =80p 
10% Discount on ten or more cassettes of one type 

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 
Instruction. 
Complete and Big Kit 
Value at 23.75p+8% 

LOUDSPEAKERS +125% 
25" 8 ohm 80p 
25" 40 ohm 80p 
25" 80 ohm Sop 
5" 8 ohm ceramic £125 

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 =ID Watts 
Frequency = 40.12000Hz 

+125% Our Price= E3.75p 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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k 
THE 
CAPACITIVE DISCHARGE ELECTRONIC 
IGNITION UNIT 

IMPORTANT NEWS I 

WE ARE PLEASED TO ANNOUNCE THAT THE 
"MANTA" - ONE OF THE HIGHEST QUALITY 
IGNITION UNITS AVAILABLE - IS NOW SUPPLIED 
IN KIT FORM 

CONSTRUCT THIS TOP PERFORMANCE IGNITION 
UNIT AND BENEFIT FROM IMPROVED PETROL 
CONSUMPTION, SMOOTHER RUNNING AND 
INSTANT STARTING FOR YOUR VEHICLE. 

KIT PRICE (INCLUDING POSTAGE AND PACKING, V,A.T., 
FULL ASSEMBLY AND INSTALLATION INSTRUCTIONS) 

ONLY £16.50 
(Ready made unit available at £19.85, including V.A.T., 

postage and packing) 
Send S.A.E. today for full details of this top quality unit to:- 

ELECTRO SPARES 
Dept. P.W., 187a SHEFFIELD RD.,,CHESTERFIELD 
DERBYSHIRE 541 7JQ TELEPHONE (0246) 36638 

VALVE BARGAINS 

Any 5.64p, 10- £1.10, 5045. Your 
choice from the following list: 
ECH84, ECC62, ECL80, EF80, 
P0183, EF184, PC86, PC88, PCF80, 
PCF802, PCL82, PCL84, PCL85, 
PCL805, PCL86, PFL200, PL36, 
PL504, PY33, PY81, PY800, PY88, 
EH50, 30FLI, 30012, 30PL14, 6028 

Colour Valves 30p each PL508, 

AERIAL BOOSTERS 
We make three types of Aerial 
Boosters all for net top fitting, with 
Co -ax Plugs and Sockets. 
1311 -For Stereo and Standard 

VHF Radio. 
B12 -For the older VHF Tele- 

vision, please state BBC1 and 
ITV Channels. 

B45 -For mon. or colour this 
covers the complete UHF 
band. 

All Boosters are complete with 
Battery and take only minutes 

P1.509, PY500 /A. 
to t. 

Price 13.60 each. 
POLYESTER CAPACITORS 250vjw (MULLARD) 

Price 25p per pack of five: 01µF, 0151.cF, 0220, 033µF, 047uF, tuE, 
1511E, 22sF. 33µF, 470F, 1.5:4F, 

Prices include V.A.T. P. A P. under £1.15p, £1 to £3.20p above £3.30p. 
Overseas at cost. Money back guarantee on all orders. 

ELECTRONIC MAILORDER LTD., 
62 BRIDGE ST., RAMSBOTTOM, BURY, LANCS. Tel. Rams. 3636 

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: -205F to +1755F. Size 
(WxDxL): 1.7/16" x 11.3/4" x 14.11/16 ". Weight: 19 ounces. 

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

web europa 
P.O. Box 9, Ruthin Clwyd 
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15 -240 Watts ! 
HY5 
Preamplifier 

HY30 
15 Watts 
into 80 

H Y50 
25 Watts 
into 80 

HY 120 
60 Watts 
into 8sß 

HY200 

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 lOOmV; Main output SOOmV R.M.S. 
ACTIVE TONE CONTROLS. Treble ± 12dB at 10kHz; Bass A at 100Hz. 
DISTORTION. 0.1% at 1kHz. Signal /Noise Ratio 68dB. 
OVERLOAD. 38dB on Magnetic Pick -up. SUPPLY VOLTAGE ± 16 -50V. 
Price £4.75 + 59p 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 A 16V. 
Price £4.75 + 59p VAT P &P free. 
The HY50 leads t.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 HI -FI systems -Low power disco -Guitar amplifier 
SPECIFICATIONS: INPUT SENSITIVITY 500mV 
OUTPUT POWER 25W RMS into 80 LOAD IMPEDANCE 4 -160 DISTORTION 0.04% at 25W 
at 1kHz 
SIGNAL /NOISE RATIO 75dB FREQUENCY RESPONSE 10Hz- 45kHz -3dB. 
SUPPLY VOLTAGE ±25V SIZE 105 50 25mm 
Price £6.20 +77p VAT P &P free. 
The HYI20 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 80 LOAD IMPEDANCE 4 -160 DISTORTION 0.04% at 60W 
at 1kHz 
SIGNAL /NOISE RATIO 90dB FREQUENCY RESPONSE 10Hz -45kHz -3dB SUPPLY VOLTAGE 
±35V 
SIZE 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 H! -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 

120 Watts SPECIFICATIONS 
O INPUT SENSITIVITY 500mV into 8sß OUTPUT POWER 120W RMS into 80 LOAD IMPEDANCE 4 -160 DISTORTION 0.05°% at 

100W at 1kHz. 
SIGNAL /NOISE RATIO 96 dB FREQUENCY RESPONSE 10Hz- 45kHz -3dB SUPPLY VOLTAGE 
í45V 
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 529.25+82.34 VAT P &P free. 

POWER PSU36 suitable for two HY30's £4.75 plus 59p VAT. P/P free. 

SUPPLIES 
PSU50 suitable for two HY50's £6.20 plus 77p VAT. P/P free 
PSU70 suitable for two HY120's £12.50 plus £1.00 VAT. P/P free. 
PSU90 suitable for one HY200 £11.50 plus £0.92 VAT. P/P free. 

TWO YEARS' GUARANTEE ON ALL OF OUR PRODUCTS 

I.L.P. Electronics Ltd. Please Supply 

Crossland House Total Purchase Price 
I Enclose Cheque Postal Orders Money Order 

Nackington, Canterbury Please debit my Access account Barclaycard account 

Kent CT4 7AD Account number 

Tel. (0227) 63218 
Name and Address 

Signature 

HY400 
240 Watts 
into 4i2 

Available 
June '76 
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. . . . . . - 
INY RTORS 

240v -50th from your 12v car battery 
25 watt-£475 300 watt (12v)- £33.08 
40 watt-£8.27 400 watt (24v)- £39.05 
75 watt- £1203 500 watt (24v)- £418 
150 watt-£21.27 1 Kw (50v)- £1200 
300 watt (24v)-£28.45 1.5 Kw (110v)- £14080 
All above invertors are in kit form but may be 
purchased built up in metal case and ready 
for use. Price list sent on receipt of s.a.e. 
Prices include p. and p. 

P.W. AUTOMATIC EMERGENCY 
SUPPLY 

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

FLUORESCENT LIGHT INVERTER KIT 
8 watt -12v- Fluorescent light, suitable for 
tents, caravans, houses, boats and secondary 
lighting for factories, hotels, &c. 
12 "-5 watt £390 + 35p p. & p. Built up 
£4.90 + 35p p. & p. 
21 " -13 watt £4.20 + 52p p. & p. Built up 
£5.80 + 52p D. & D. 

TRANSFORMERS AND COILS 
Both high volume and small order capacity 
available. 
Special offer. Miniature mains transformer 
6- 0.ßv -6vA. 85p + 10p P. & P. 

P.E. ORION STEREO ASTRO IGNITION AMPLIFIER 

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

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

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

The bookend case, I.C's and semiconductors, 
r.C. Doara, rranstormer, etc. may be 
purchased separately if desired. Send S.A.E. 
for further information. 

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

ASTRO IGNITION SYSTEM 
Complete kit of parts for this proven 
and tested system £10.45 inc.VAT 
Ready built with only two connec- 
tions to alter £13.75 inc. VAT. 
Thousands have used this system 
both home and abroad. Consider 
these advantages -more power, 
faster acceleration, fuel economy, 
excellent cold starting, smoother 
running, no contact breaker burn- 
ing. Also because of the high 
energy spark the fuel mixture can 
be made weaker giving further 
economy and fewer plug problems. 
Fitting time when built 5 minutes 
approx. Please state whether 
positive or negative earth. 

TRADE and EXPORT ENQUIRIES 
WELCOMED ON ALL PRODUCTS 

ASTRO ELECTRONICS 
Springbank Road, West Park 

CHESTERFIELD. 31475 

RU . . . . . 111 . . 

VHF -UHF MANUAL 
(3rd edition) 

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

Since 1969 the RSGB VHF!UHF Manual 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. 

r)ver Ann larne-fnrmaf (1Rn Y 945mm1 nanec nackpd with ;done . 

information and constructional details of tried and tested equip- 
ment, each specialist topic contributed by an acknowledged 
expert in the field. 

Chapters on receivers, transmitters, space communications, 
filters, aerials, microwaves and much more. Simple amateur 
television is covered and a data section provides valuable facts 
and figures to help the constructor. Many of the designs make 
use of integrated circuits, and the microwaves chapter gives 
details of equipment for use up to 24GHz. 

The most comprehensive and up -to -date review of vhf and 
uhf techniques available today. 

Price £5.70 post paid 

MATEURS 
A GUIDE TO AMATEUR RADIO 

(16th edition) 
by Pat Hawker, G3VA 

Extensively revised and enlarged, this latest edition reflects 
current interest in ssb, vhf, transistor and valve equipment, and 
Class A and Class B licences. 

It describes how licences are obtained and provides guidance 
on home -built and factory -made quipment. 
112 pages, tun illustrated Price £1.17 post paid 

RODIA A MATEURS' 
EXAMINATION MANUAL 

by G. L. Benbow, G3HB 
The standard book for all would -be licensed radio amateurs 
studying for the Radio Amateurs' Examination. 
Fully up -to -date to meet the present examination syllabus 
requirements. 

96 pages Price £1.13 post paid 

These are just a few of a complete range of technical publications, log books and maps for the radio 
amateur. Send a large stamped self- addressed envelope for the complete list. 

The RSGB is the national society representing all UK radio amateurs. Membership is open 
to all interested in the hobby: write to the membership section and ask for full details. 
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NEW MULLARD & MAZDA VALVES I TRANSISTORS -INTEGRATED CIRCUITS 

All individually boxed 
and guaranteed. Full 
trade discounts to bona 
fide companies. Price 
and availability lists on 
application. 
DY88/7 
DY802 
EABC80 
8891 
EBC81 
EBF80 
EBF83 
EBF89 
EC86 
EC88 
EC90 
E097 
ECC81 
ECC82 
ECC83 
ECC84 
ECC85 
ECC88 
ECC189 
ECF80 
ECF82 
ECF86 
ECH81 
EC1183 
ECH84 
MAO 
ECL82 
80183 
ECL86 

189 
0-70 
0.58 
1.18 
097 
0-89 
0-88 
088 
0-50 
0.82 
088 
0.94 
069 
070 
0.70 
170 
0-88 
1.02 
1.22 
0.77 
068 
0.90 
078 
1.78 
1-08 
1.50 
1.02 
0.89 
098 
182 

EF80 
EF83 
EPOS 
EF86 
EF89 
EF91 
EF92 
EF95 
EF183 
EF184 
EH90 
EL34 
EL36 
EL84 
ELM 
EL95 
EM81 
EY51 
EY86 
EY86/87 
EY88 
EZ80 
EZ81 
GY601 
GZ34 
0083 
PC86 
PC88 
PC97 
PC900 

182 
1.10 
0.70 
1.73 
1.78 
1.85 
1.51 
1 68 
0.98 
0.98 
1.22 
1.40 
1.50 
0.70 
1.40 
1-02 
1.24 
0.89 
050 
0.70 
0.81 
0.84 
070 
1.78 
132 
0.80 
1.40 
1.40 
0-70 
0.84 

PCC84 084 
PCC85 1.02 
PCC88 0.98 
PCC89 0-97 
PCC189 132 
'PCF80 0.84 
PCF82 1-37 
PCF86 197 
PCF200 1-50 
PCF201 1-50 
PCF801 197 
PCF802 1.02 
PCF806 197 
PCH200 1-78 
PCL82 184 
PCL83 197 
PCL84 0-93 
PC186 172 
PCL86 097 
PC1805/85097 
PD500 2-62 
PFL200 1.28 
PL36 1-40 
PL81 1.23 
PL81.A 1-40 
PL82 148 
PL83 1-73 
PL84 1-02 
PL500 1.40 

NEW VALVES 
Individually boxed and 
guaranteed but of Euro- 
pean or other origin at 
greatly reduced prices. 
Quotations for any 
valve not listed. Send 
SAE for lists. 
AZ1 
AZ31 
CBL31 
CL33 
CY31 
DAF91 
DAF96 
DCC90 
DF91 
DF98 
DK91 
DK92 
DK96 
11192 
DL94 
DL98 
DY86 
DY87 
DY802 
EABC80 
EAF42 
EB91 
EBC33 
58041 
EBC81 
EBF80 
EBB83 
EBF89 
88131 
ECC81 
ECM 
ECC83 
80084 
ECC8S 
ECC88 
ECH35 
ECH42 
EQH81 

1.00 
1.00 
1.40 
1.60 
1.00 
040 
0.60 
1.96 
0-40 
0.60 
0.60 
1-00 
0.76 
0.60 
0.85 
0.65 
0.46 
0.46 
0-47 
0.88 
0.70 
0.80 
1.00 
0.76 
0-40 
0-40 
0.40 
0.88 
2.00 
0.45 
0.88 
0.86 
0.86 
0.45 
0.60 
1.60 
0.86 
0.86 

ECH83 160 
ECL80 0.60 
ECL82 0.42 
E0183 0d5 
ECL88 0-55 
ECLL800 850 

EF37A 
EF39 
EF80 
EF85 
EF86 
EF89 
EF91 
EF92 
EPOS 
EF88 
EF183 
EF184 
EL32 
EL33 
EL34 
EL36 
EL37 
EL41 
EL42 
EL84 
EL95 
E1180 
EM81 
E8384 
188386 
E11187 
EY51 
EY80 
EZ40 
EZ41 
EZ80 
EZ81 
GY601 
OZ30 
0232 
GZ34 
HN309 

1.50 
1.25 
0.85 
0.46 
060 
0.86 
0-40 
0.50 
0.46 
0.80 
0.40 
0-40 
0.60 
800 
0-70 
0.60 
8.40 
0.90 
1.66 
0.86 
0.60 
0.66 
0.60 
0.40 
1.00 
1.00 
0.46 
0.60 
0.60 
0.75 
0.80 
0.81 
0.90 
9-65 
0.65 
0.75 
1.50 

KT61 800 
KT66 3.40 
KT81(7C6)200 
KT81 1.76 
KT88 8.85 
KTW61 1-60 
141514 1-00 

N78 6-00 
0A2 0-45 
OB2 0.46 
PC86 0-65 
PC88 0-66 
PC97 0.66 
PC900 0.66 
PCC84 0.45 
PCC88 040 
PCC89 0-66 
PCC189 066 
PCF80 040 
PCF82 0-42 
PCF86 0-66 
PCF801 0-60 
PCF802 0.66 
PCF806 0-90 
PCF806 0-80 
803808 1-00 
PCL82 0.46 
PCL83 0-70 
PCL84 0.60 
PCL85 0-60 
PCL86 0.60 
PCL805/86 

0-60 
PD500 1-60 
8E545 0.86 
PL36 0.68 
PL81 0-66 
PL82 0.60 
PL83 060 
PL84 0-50 
PL600 0.86 
PL504 0-85 
PL608 090 
PL509 1.66 
PL802 2.00 
1X25 860 
PY33 0-68 
PY81 0-50 
PY82 046 
PY83 0.60 
PY88 0-88 

EXPRESS 
POSTAGE 
15p for 1 Valve. 
Each additional Valve 
add Op in UK 

PL604 1.40 
PL608 1.78 
PL509 2-88 
PL802 &83 
PY33 0-78 
PY81/800 0-72 
PY82 0-70 
PY86/7 70p 
PY88 0-84 
PY600A 110 
PY800 0-56 
PY801 0-72 
U26 1.22 
U191 1.17 
U193 0-58 
UABC80 1-01 
UBC81 080 
UBF89 0-65 
UCC85 0.86 
UCH81 1.78 
UCL82 1-02 
170183 1.02 

UY86 0-78 
6/3012/ 

ECC804130 
6F23/EF812 

30C1/PCF8016 
0-84 

30C16/ 
PCF800 1.22 

35017 1-29 
30018/ 

PCF805139 
30F5/PF818 

1-86 
30FL1/ 

PCE800 0-98 
30FL2 102 
30E112 1.44 
302'114 1-20 
30L1/POC84 

068 
30L15/ 

PCC805 1-86 
30117 1-12 
30P4MR 1.88 
30P1Z/ 

PC801 132 
30P19/ 

PC802 1.06 
30PL1/ 

PC1801136 
30PL13/ 

PC1800 1-47 
308114/ 
PCL88 1-72 
3011116 1'44 

PY500 1-13 
PY81/800 0.60 
PY801 0-66 
0P41 8.03 
8861 0-86 
T41 1.60 
U14 076 
8726 1.00 
U26 036 
U191 0.75 
UABC80 0.40 
UAF42 0-75 
UBC41 0-60 
UBC81 0-60 
87BF80 060 
UBF89 060 
870080 0 60 
UCH42 0.80 
UCH81 060 
UCL82 0-40 
U0183 0-70 
11741 0.78 
UF89 0.60 
UL41 0.85 
UL84 0-60 
UY41 0.66 
UY86 0.46 
VR105/30 0.40 
VR150/30 0.46 
1R6 0.60 
105 
184 Ó 40 

0-80 
0-86 
1-20 
1.26 
0-70 
0.66 
0.96 
0.90 
0.46 

3V4 
6R4GY 
5U4G 
5U4GB 
685GT 
5Z4G 
6/3012 
OAKS 
8AM6 
8AQ5 
6A07G 
8AT6 
OAUS 
6BA6 
611E6 
6816 
61136 
OBQ7A 
0BR7 
61187 
6BW0 
6BW7 
604 
60D6G 
60116 
6CW4 
6823 
6F25 
6E28 

2.00 
0.51 
1-00 
0.60 
0-40 
0-U 
0.46 
0.70 
0-70 
0.66 
136 
1.40 
1.00 
1.00 
0.40 
1.60 
2.20 
000 
0.90 
1.00 
0.76 

615M 
616G 
656 
637G 
637M 
0K6GT 
0E7G 
6K7M 
6K8G 
BK8M 
6K26 
0160 
616GC 
6Q7G 
6Q783 
65L7GT 
60367GT 
68Q7GT 
6U6G 
6VBG 
6V6GT 
6%4 
616G 
0X6GT 
71i6 
7117 

7C6 
706 
787 
7117 
787 
7Y4 
12AT6 
12AT7 
12AU6 
12AU7 
12AX7 
12BA6 
128E6 
3001 
80015 
30017 
80018 
30E6 
50FL1 
SOPLO 
50E114 
30115 
30117 
80P4MR 
80812 
50819 
80811 
308113 
108114 
SáW4 
86Z4GT 
60CD8G 
807 
813ïTT 1760 
813U8811 7-00 
866A 2-00 

0.66 
0.46 
015 
000 
0-06 
0.8o 
o-86 
OP45 
0-46 
070 
1-00 
1-25 
0.80 
0-40 
0.60 
0-66 
066 
0-40 
1.60 
0.60 
0.60 
0.46 
0-45 
0.55 
010 
0.80 
2-00 
1-00 
íso 
1.80 
2-25 
000 
0.46 
0.46 
060 
0.00 
0.08 
0.60 
0.60 
0.40 
1.00 
1-00 
0-90 
1.00 
1.00 
1-00 
1.00 
0.96 
0.96 
1.80 
1.00 
0.95 
0.95 
1.10 
1.10 
0.60 
0-70 
130 
1.00 

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

POSTAGE Manufactured by Mul- 
15p per order in UK lard, Texas, RCA, Fer- 

ranti, Motorola, ITT, 
AA116 
AAZ18. 

007 
0.12 

BD131 0-42 
BD132 0-50 

Fairchild, Lucas, etc. 
Quantity discounts on 

AAZ16 
AC107 

0.10 
0.61 

BF116 020 
BF107 026 application. Send SAE 

AC126 
AC127 

026 
0 -56 

BF178 0-28 
BF179 0-88 for full lists. 

AC128 016 BF180 088 
AC176 0.96 118181 0-35 0A200 008 ZTX000 0.13 252904 030 
A0187 031 118194 0-10 0.6902 0-08 ZT%601 0.15 2362904A 0-26 
AC188 0-90 111196 0-18 0016 1-00 ZTX608 0.18 21/2906 0-88 
A0Y21 086 BF197 0.16 0020 2-00 ZTX631 036 2N2905A 0-06 
AOY89 0.76 BF200 082 0023 1-26 ZTX600 0.18 3E2906 040 
AD140 0.60 BF861 026 0026 0.40 111914 0.06 252920 0-12 
AD149 0.76 BF898 036 0028 1.00 I84001 0 -o6 2188063 0-18 
AD161 044 BFW10 0-61 0035 0-75 I114002 0.07 253066 0-46 
AD162 044 8E129 028 0036 0-60 I84003 0.08 253625 0-91 
AF116 0.86 BFX88 0-24 0042 0-40 114004 0.06 2x3614 1.6o AFlle 0.86 BFY60 0-20 0044 0.20 IN4006 0.10 258616 0-66 
AF117 0.14 BFY61 0-50 0046 0-20 I84006 0.15 258702 0-11 
A8186 0.48 BFY62 0-20 0071 025 I84007 0.12 283703 0-11 
AF289 0.44 BR100 0-40 0072 0-98 154009 0.06 253704 0.14 
A8Y97 0.40 BY100 0.27 0076 0.80 154148 0.06 2113706 046 A8828 0.86 BY126 0.14 0077 0-66 10921 0.07 256706 011 
BA102 0.86 BY127 0-12 0081 030 I82033 0.60 2x8707 0.16 
BA716 0.10 BZX01 aeries 00810 0-28 182051A 0-20 258709 007 
110107 0.14 0-20 0081Z 076 I92100A 040 2Nß709 0-10 
130108 0-18 BZY88 eeries 0083 0.80 183010 036 210710 0-11 
BC109 0.12 0-10 00140 1.60 28696 016 2113711 611 
BC113 0.15 C188106 0-46 00179 0.80 25697 018 248819 648 
BC117 031 CR81-40 0-65 00171 0./o 21706 0.10 283820 0-60 
B0143 0.80 01063-06 0-40 00200 1-00 2N700A 048 2188003 060 B0147 010 01103-40 0-66 00201 1.60 281151 046 253902 6.16 
B0148 0.08 83718340 0-47 00202 1-60 281133 044 2/9904 040 B0109C 0.15 83718870 038 00203 1-26 21/1302 0.18 959905 0-u 
BO182 0.15 MJ2620 0-65 00871 1-20 21/1803 0.18 253006 026 
80102L 0.18 837182956 1-27 ORP12 0-80 2111804 038 0114008 016 B0184L 0.16 837185066 0.75 0E860 0.66 2111306 088 254069 0-10 B0338 0.16 MP8102 0-40 TI044 019 2N3306 0 -u 2114060 048 
130229 086 M1F103 116 TIC226D 1-60 2N1807 038 2/4061 0.10 
BOY31 0-86 1129104 0.86 TIL209 0-20 2111308 0.$0 98(4065 0-14 DOM 0.45 83PF106 0-88 TIP42A 80p 281309 010 9x4299 680 
B0Y70 0.18 14KT404 1-00 ZTX107 0.12 221613 0.11 38126 1-75 
BOY71 0.82 0A5 0-72 ZT%108 0.10 221614 0.45 936141 081 
BOY72 0.16 °A10 0-40 ZT1800 0-18 229147 0-78 40360 046 
BOZ11 0.66 0279 0-10 ZTX801 0-14 222160 0.78 40361 0-46 
BD121 1.00 0A61 018 2T1802 018 2N2069A 0.16 40962 0-40 
BD124 0.86 0A91 007 ZT1804 0-24 982646 0.50 40480 045 
557400 0-16 857428 0-40 8177486 0-47 8574145 1-26 0574192 2.00 
857401 0.16 0N7430 0-16 057490 0-55 0874160 1.75 8574193 2.00 857402 0.16 887438 087 8N7491AN 0574151 1.00 0874194 1-80 
S57403 0.16 057487 0.87 1-00 0174164 2.00 0N74196 1.10 087404 030 657438 0.87 057492 0-70 0574166 1.00 0574196 1-80 
857406 048 0117440 0-22 887493 0-70 0874156 1.00 8574197 1-20 
687406 0.49 0N7441AN BN7494 080 8574167 0.96 8574198 2-77 
887407 0.42 0.92 687495 0-80 0874170 2.62 8574199 2.62. 
6837408 038 BN7442 0-09 087496 0-96 8174174 1.57 
8307409 048 0N7460 0-16 B177497 8.87 0574176 1.10 
8117410 0.16 087461 0.16 61774100 1.89 08'74178 136 
857411 036 887453 048 0874107 0-46 0574190 2.00 
857412 0.80 0367464 0-16 0874110 0.68 8574191 2-00 
887418 0.86 057460 046 0874118 0-90 
887410 
857417 
857420 

0.86 
o-86 
0.16 

857470 088 81074119 1.68 
887473 0-41 0574121 0-50 
857474 0-42 0574122 0-70 

DIL 14 pin lip 
887422 
057423 

036 
0.87 

087480 0-60 0874123 1-00 
857483 1-10 8874141 0-90 SOCKETS 16 pin 17p 

VAT 
To be added 
to all orders 
Valves & Plastic 
Transistors 12Z% 

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. 

R ST 
VALVE MAIL ORDER CO 

Climax House, Fallsbrook Rd., 
Streatham SW16 6ED 
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LIQUID CRYSTAL 
CONTINUOUS DISPLAY 

UNIQUE BACK LIGHT 

for night time illuminat ion 

SPECIAL 

OFFER 

£29 +9VAT 

INCLUDES FULL 

2 YEAR 
GUARANTEE 

Hours . Mins . Secs . Date 

Stainless Steel Case and Bracelet includ 
(Gold Case and Bracelet £2.64 extra) 

Only high quality American modules are 
UK servicing facilities available. 

ed. 

used with full 

LED DISPLAY 

£21 +VAT 

INCLUDES FULL 

2 YEAR 
GUARANTEE 

Gold or Stainless Steel Case and Bracelet included 
with this watch. 

Hours . Mins . Secs . Alpha Day . Date 

To: Quartz Watch Offer (Dept. PW) 
Metac International, Cross Lane 
Braunston, Northants. Tel: 0788 890672 

Please send a Liquid Crystal /LED Quartz Watch. I haze enclosed a cheque! 

PO /or debit my Barclay /Access card No for £32- 93LCD/ 

£24 -28LED which includes VAT á P.P. (LCD gold case and bracelet Include 
£2.64 extra) 

Name 

Address 

Signature 

384 

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. 

Y.A. 
(wafts) 

OPEN 
TYPE 

£ 

P. & P. 

p 

CASED 
TYPE 

£ 

SOCKETS 
5 amp 15 amp 

CARR- 
IAGE 

PLUGS 
FOR 

CASED 
TYPE 

,complete 
set 

50 3.98 62 
100 4.53 70 
200 7.26 80 
250 8.80 1.10 
350 10.59 1.18 
500 12.18 1.34 23.25 1 - O.A. 1.20 
750 1865 O.A. 30.80 1 -- O.A. 1.20 

1000 2600 O.A. 3777 2 - O.A. 240 
1500 29.65 O.A. 44.30 3 O.A. 3.60 
2000 35.00 O.A. 5185 1 1 O.A. 2.70 
3000 55.011 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 
6 25 130 26 

3 -0-3 200 1.37 25 

1 5 1.58 45 0-6x2 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 x 2 IA 2.60 52 
6 4 430 85 

10 5 493 85 
0-15 x 2 200 1.30 25 

12 6 4..93 98 0 -20 x2 300 1.72 62 

16 8 635 1.20 0 -20 x2 IA 3.08 72 
20 10 9.27 1.20 0 -15 -27 x 2 1A 3.86 72 

SPECIAL OFFER Primary 240V. í90p , 45p, P. & P. Sec. 24V. 500m.amp. f 
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. BBIO IRG Tel. 26934 

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

WAA 

Brochure, without obligation to: WE96 

BRITISH NATIONAL RADIO 
& ELECTRONICS SCHOOL, Dept RCB36 

i?,O.Eox 156, Jersey, Channel Islands. 

NAME 

ADDRESS 
(Block caps piwe) 
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TANGENTIAL BLOWER HEATER 
240V 2KW can be 
switched for two 
speeds and 1KW Ro- 
bust and efficient. Ap- 
erture 7t" x 11" size 
overall length 10 ". Price 
£4.25 plus P. & P. 750. 

DIGITAL DISPLAY INDICATOR 
by KGM, Type M4. window size j" wide, 
11." high, depth 1f ", height 31" plus front 
flange (t top and bottom). This is an 
Acrylic edgellt unit illuminated by 12V 
flange type bulbs (as our min, lamp type D) 
Currently sold at £1400 plus, our price 
£3.95 Inc. lamps, plus p. & p. 35p. 

A B C D 

MINIATURE LAMPS 
Type (Die.) Volt /Curr. Type (Die )Volt /Curr. 
A 3MM 5 -6V 60 MA D 3MM 2 -5V 380 MA 
B 4MM 4V 250 MA 5 -6 60 MA 

5V 60 MA E 4MM 6V 200 MA 
12V40 MA 6.3200 MA 
12V 100 MA 14V 40 MA 
14V 75 MA F 4MM 2.7V 60 MA 
28V 40 MA 12V 160 MA 

C 5MM 28V 40 MA 14V 80 MA 
G Small telephone jack type 6 or 24V 
Price: Types A -F £4.00 for 25, 50 and upwards 13p each 
Type G 45p each. p. & p. 200 per order. 

RIBBON CABLE 
4 way side by side P.V.C. 7 strand red- green -blue- 
yellow (miniature) 50 metre reels £4.50.250 metres £20 
P & P 70p 50 metres. £1.50 250 metres. 

F 

il 
01 

CENTRIFUGAL BLOWER 
240V powerful, efficient by Universal 
Electric. 3,100 r.p.m., inlet dia. 4 ", 
outlet approx. 21, x 2 * ", overall width 
5 ", overall dia. 5=, ". Price £475 plus 
P. & p. 75p. 

ARROW SWITCH 
Press on /press off, 
single hole fixing SP 
ST size 1f" x f" prestle 
extends f ". Rated 2f 
amps. Robust. Price 
for 5 (min qty.) £1.75. 
10 or more 30p each. 
p. & p. 30p for 5. 

MEM LIMIT SWITCH 
Snap action 5 amps at 240/410 A.C. size base 3t" x 1 j" 
x11-" plus heavy duty roller plunger 11" ext. or 1" when 
compressed. Very robust for tireless operation, 
weather proof. Price £220 plus p. & P. 25p. 

RELAYS 
Octal base 2 C/O 6 amp contacts 
following voltages: 12V a.c. 48V d.c. 
110 d.c. 230 a.c., all £1.25 each plus 
base 15p postage and packing 15p. 
11 -pin 3 C/O 6 amp contacts, following 
voltages: 115 a.c. 48 d.c. 24 d.c. all 
at £1.50 each, base 15p plus 15p 
p. & P. 

10 K.W. ISOLATION TRANSFORMER 
Prim. 200 -240V sec. 120- 0 -120V, size 18" x 15" x 26" 
high, weight approx. 2501bs. Price £110 inc. VAT 
delivery charge at cost. 

CROUZET MICRO SWITCHES 
Types A/B no. 83-112 n/o or (NON ARC) 
n/c as desired, rating 5 a 
240V, size 1f" x f" x f" high. 
Can be stacked horizontally 
or vertically, in this mode, 
top switch can operate 
multiples. Type A has A 
straight through plunger, 
whilst Type B is encased at 
bottom. Makers price approx. 
£1.43 each, our price 45p 
each (min. qty. 5) plus 15p B 
per roller (as shown) plus 
20p p. & p. 

Type C miniature no. 83 -132. 
size f" x f" x f" high, plus 
tags, 5 a 250V. Price 30p 
each (min. 5) Lever f" long 
19/16" long either type 8p 
each, plus p. & p. 20p. 

C t, 

Type D similar to Type C, 
but with tags underneath, 
uses some lever as Type C 
or can be banked horizontal- 
ly and double lever (as D 
shown) supplied at 12p. 
Prices as type C. 

Type E no. 83 -131, 10 a 250V 
size li" x f" x f" high. 30p 
each (min. 5) plus lever 1f" 
long, 8p each plus p. & p. 20p E 
each. 

NORPLEX COPPERCLAD FIBREGLASS 
First grade material. 1 & 2 oz. copper size 43" x 37" 
thickness double sided ' /,z "' /,s "' /s, "' /,z single sided 
'hz " &' /,." all types £10 per sheet. Carriage £2 one 
sheet plus 50p additional sheets (G.B.). 

THU MBWHEEL EDGE SWITCHES 
(Plessey) ten position 
0 -9 (single pole ten way) 
modular, any number may 
be banked. Contact rating 
2e. A.C. or D.C., colour 
black, size overall 52.58 
high, x 12 wide x 49 mm 
deep. P.C. pitch 156. 
Price £1.50 per unit, end 
mounting cheeks £100 

per pair, p. & p. 30p any order. 

SOLENOID BY WESTOO 
240 a.c. type MM6 alb 
pull. 2f" x 1" x 11". 
Travel 1 ". £1.50 each, 
plus p. & p. 25p. 
240 a.c. type MM4 21b 
pull. 11" x 1f" x 1" 
Travel 1 ". £1.25 each, 
plus p. & p. 25p. 

MAINS SOLENOIDS 
This little unit gives 
vertical lift of approx- 
imately lin, through 
hinged "elbow ". Bracket 
incorporates 2 fixing 
screws. Length of arm, 
2f" 240V. a.c. Pull at coil is approximately lib. Price 
£1.25 plus p. & p. 20p. 

ALL PRICES INCLUDE V.A.T. 
Whilst we welcome official orders from established 
companies and Educational Departments, it is no 
longer practical to invoice goods under £10. Therefore, 
please remit cash with orders below this amount. 

MUFFIN "PANCAKE" FANS 
As used In computers and other 
installations where silent con- 
tinuous efficient cooling is 
needed. These fans are 115V. 
50Hz drawing only 14 watts 
4f" x 41" x 1f ". They can be 
coupled in pairs for use on 240V 
dropping resistor can be supplied 
for 50p. ONLY £6.50 plus p. & p. 
50P. 

SPRITE "PANCAKE" FANS 
Similar to "Muffin ", physically 
smaller, drawing only 9 watts 
but still giving extremely high 
efficiency with minimal fuss. 
115V 50 Hz can be used In pairs 
from 240V a.c. dropping resistor 
supplied for 50p. Size: 3e x 
3f^ x 1f ". (Large quantity avail- 
able, special quotations). ONLY 
£4.50 plus p. & p. 50p. 

6 DIGIT 24V d.c. COUNTER 
Non re -set 3 watts, size 1f" x 1" x 
13/16 ". Brand new. Plastic encased. 
Price £2.25 plus p. & p. 25p. 

SOLDER GUN BY ETP 
240V for instant heat and speedy soldering. 100 watts, 
built in spot lamp. Price £3.50 plus p. & p. 50p. 

BENDIX MAGNETIC CLUTCH 
A superb example of Electro- 
mechanical The main body is in 
two sections. The coil section is 
fixed and has a tin sleeve. The 
drive section rotating on the 
outer perimeters. The uniting 
plate has tin ID bearing con- 
centric with main section and 
18 -tooth cog wheel. When 
energized transmission is ex- 
tremely powerful, 24V d.c. at 
240 MA. Our price lust £2.70 
plus 30p p. & p. 

PROGRAMME TIMER 
12 bank. cam operated 
micro switdhes, infinitely 
variable switching 240V. 
Speed 15 r.p.m. (4 secs 
per rev). Price £895 plus 
p. & p. 70p. 

SHADED POLE GEARED MOTORS 
110 r.p.m. 
240 a.c., high Torque, 
approximate overall size 
30" x 31" x 2 1" and spindle 
dia. t ". Price £3.50 plus 
p. & p. 50p. 

SYLVANIA SWITCH 
Complete with magnet, 
normally closed, 3 amp MEMO 
vacuum sealed. 1ff" long 
f" dia. 
10 for £2.50, 50 for £11.00, 
100 for £1800 plus P. & P. 
30p. for 10 to 100. 

LIGHT DEPENDENT RESISTORS 
Matched pairs, Pioneer type 174 similar to orp 12 
resistance 1K to 40K, die f" with f" flanges. £1.50 for 
two pairs (minimum) 10 or more pairs 50p. per pair 
plus p. & p. 15p. 

EDGE CONNECTORS (CINCH) 
Single contact sockets, 27 may .15, can be cut to 
length, moveable end mounts. 10 pieces (minimum) 
for £4.00 plus p. & p. 25p. 

ELEC TRO- TECH 317 and 364 EDGWARE RD., VISIT OUR NEW BIGGER AND 

LONDON, W2. BETTER SHOP -NOW OPEN 

Tel : 01 -723 5667 01 -402 5580 AT 364 FOR A WIDE RANGE 
COMPONENTS LTD. WE ARE OPEN 9-6 MON. TO SAT. OF INTERESTING ITEMS! 

f 1 

HIGH POWER AUDIO AMPLIFIER MODULES 
THE ONLY TRUE HI -FI MODULES AVAILABLE 

UNCOLOURED SOUND FROM CRIMSON 

In the design particular attention has been 

paid to the transient response. With a 

sensible rise -time of ays, an exceptional 
slewing -rate of 6v /6s, and only 40dB. of feed - 
back.transient intermodulati on distortion is 

minimised.A two pole Zohel network gives 
excellent control into reactive loads result- 
ing Ina settling -time of 15í,s for 8n1121.F. 

Snell cheque /RO. to: 
S.A.E. for CRIMSON. ELEKTRIK 
literature. 
Overseas 74 STATION ROAD 

qs. welcome. RATBY 

`tel. 0533 -3862fl LEICESTER 

CE60 60Wr.m.s. /8n £14.55 Inclusive 

CEt00 100Wr.m.s. /4n £17.55 
fi post 

* T.H.D. 03% typical up to rated power, 1kHz. 

* Frequency response 12Hz.- 35kHz. -3dB. 
RF Unconditionally stable. 

Signal to noise ratio >10dB. 
* Sensitivity 250mv. into 561m. 

4f 14 transistors 4 diodes. 
* Fully protected - load line sensing. 

D.C. coupled, suitable for '115 to 35v. 

* Small size - only 80 x120x25 mm. 

Fully tested and guaranteed. 

Practical Wireless, September 1976 

OVER2,000 ELECTRONIC COMPONENTS INA 

100 PAGE CATALOGUE 

Please send me 
the 100 page 
Tandy catalogue 

Name 

I Address F 

T ® ' 
PW ll 

I Tandy Corporation (Branch Up, Bilston Road, a' 
Wednesbury, W. Midlands WS10 71N. 

Nationwide supermarket of sound! L J 
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ßIKri High quality audit 

OUR PRICE ONLY 

The 450 Tuner provides instant programme selection at the touch 
of a button ensuring accurate tuning of 4 pre -selected stations, any 
of which may be altered as often as you choose, by simply changing 
the settings of the pre -set controls. 
Used with your existing audio equipment or with the BI -KITS 
STEREO 30 or the MK60 Kit etc. Alternatively the PS12 can be 
used if no suitable supply is available, together with the Trans- 
former T461. 
The S450 is supplied fully built, tested and aligned. 
The unit iseasily in stalled using the simple 
instructions supplied. 

AL 

STEREO FM TUNER 
Fitted with Phase Lock -loop Decoder * FET Input Stage * VARI -CAP diode tuning * Switched AFC * Multi turn. pre -sets * LED Stereo Indicator 

PßEAMPLjF1ER PA 100 

Typical Specification: 
Sensitivity 31, volts 
Stereo separation 30db 
Supply required 20-30v 

at 90 Ma max. 

VAT 
AD® 
122% 

25 Watts 
(RMS) 

Max Heat Sink temp. 90C. Frequency response 20Hz. 
Distortion better than 0.1 at 1kHz. Supply voltage 15- 
50v. Thermal Feedback. Latest Design Improvements. 

Load -- 3,4,5, or 16ohms. Signal to noise ratio 80db. Overall size 63mm. 13mm. 
Especially designed to a strict specification. Only the 
finest components have been used and the latest solid - 
state circuitry incorporated in this powerful little amplifier 
which should satisfy the most 
critical A.F. enthusiast. 

ONLY 3.95 
Stabilised Power Supply Type SPM80 
SPM80 is especially designed to power 2 of the AL60 
Amplifiers, up to 15 watts (r.m.s.) per channel simul- 
taneously. With the addition of the Mains Transformer 
BMT80, the unit will provide outputs of up to 1.5A at 35V. 
Size: 63mm, 105mm, 30mm. Incorporating short circuit 
protection. 
INPUT VOLTAGE 33-40V. A.C. 
OUTPUT VOLTAGE 33V. D.C. NominalJYO 
OUTPUT CURRENT 10mA -1.5 amps 
OVERLEAD CURRENT 1.7 amps approx. 
DIMENSIONS 105mm x 63mm x 30mm 
TRANSFORMER BMT80£2.60 -I- 62p. postage 

386 

A top quality stereo 
pre -amplifier and tone 
control unit. The six 
push -button selector 

switch provides a 
choice of inputs 

together with two 
really effective filters 

for high and low ire- quencies, plus tape output. £13 50 P6p p 
MK60 AUDIO KIT: 45 
Comprising: 2x AL60's I x SPM60, 1 xBTM60, 1 xPA100, I front panel and knobs. I Kit of parts to include onioff switch, neon Indicator, stereo headphone sockets plus 
instruction booklet. COMPLETE PRICE £2755 plus 62p postage. TEAK 60 AUDIO KIT: 
aluminium ch chassis, heats/nb and font panelb bracket plus 

back 

other 
nel and approp- 

riate sockets etc. KIT PRICE £6.20 plus 62p postage. 

TEREO COM P 3 A O AUDIO CHLETE A SSIS 

Frequency Response + 1dB 20Hz- 20KHz. 
Sensitivity of inputs: 

1. Tape Input 100mV into 100K ohms 
2. Radio Tuner 100mV into 100K ohms 
3. Magnetic P.U. 3mV into 

P.U. 50h ohms 
Input equalises to R1AA 
, 
w 

Shpin p1y 
d 
20-35V at220mÁ Dimensions -299mm x komm x 35mm. 

7 + 7 WATTS R.M.S. 
The Stereo 30 comprises a complete stereo pre -amplifier, power amplifiers and power supply. This, with only the addition of a transformer or overwind will produce a high quality audio unit suitable for use with a wide range of i.e. 

Install, capable of producing really fist class 
stereo 

this unit 
is supplied with full instructions, black front panel, knobs, mains switch, fuse and fuse holder and universal mounting brackets enabling it to be in- stalled in a record plinth, cabinets of your own construction or the cabinet available. Ideal torche beginner or the advanced constructor who requires Hi- 
FI performance with a minimum of installation difficulty In 30 mins.). 

q ,,ggC 

ty (can be installed 
TRANSFORMER £2'45 plus 62p p & p 
TEAK CASE £365 plus 62ppAp.' E15 75 PaPg5p. 

;si 

iMM: :51. BMW MIN MIN OM 
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equipment mono and other modules for Stereo 

NOW BI -PAK 
BRINGS YOV- 

The ALSO 
35 WS power Amp! 

ONLY 

MPA 
30 

L6.95 
+ 8% VAT 

A High Fidelity Power Amplifier with a maxi- 
mum Power Output of 35 watt R.M.S., 
which has a maximum operating voltage 
of 60v. A MUST for all HI -Fl users. 

Enjoy the quality of a magnetic cartridge with your existing 
ceramic equipment using the new Bi -Pak M.P.A. 30 which is a 
high quality pre -amplifier enabling magnetic cartridges to be used 
where facilities exist for the use of ceramic cartridges only. 
Used in conjunction are 4 low noise, 
high gain silicon translators. It is pro- 
vided with a standard DIN input socket 
for ease of connection. Supplied with 
full, easy -to- follow instructions. 

Maximum supply voltage 
Power output for 2% THD 
Harmonic distortion 
Load impedance 
Input impedance 
Frequency response +3dB 
Sensitivity for 25 watts 0/P 
Max. Heat sink temperature 
Dimensions 
Mounting 
Fuse requirements 

15 -60v 
35 watts R.M.S. 
0.1% 
3-8 -16 ohm 
50K ohm 
20Hz -40KHz 
280mV R.M.S. 
90 °C 
102mm x 64mm x 15mm 
2, 4BA fixing holes in heat sink 
1.5A 

VAT 
ADD 
122% 

POSTAGE & 
PACKING 

Postage & Packing add 25p unless other - 
ise shown. Add extra for airmail. Min. £i 0a 

AND for those who need more 
P- O -W -E -R 

AL250 

AUDIO AMPLIFIER 
MODULES 

' "The AL20 and AL30 units are similar In their 
appearance and in their general specification. 

However, careful selection of the plastic 
power devices has resulted Ina range of 
output powers from 5 to 10 watts R.M.S. 

The versatility of their design makes them 
ideal for use in record players, tape 

recorders, stereo amplifiers and cassette and 
cartridge tape players in the home. Harmonic 
Distortion Po = 3 watts f = 0.25% Load 

Impedance 8 -1f ohm 
Frequency response ± 3dB Po = 2 watts 50Hz- 25KHz. 
Sensitivity for Rated 6 1P -Vs - 25v. RL - 80 ohm. f -1KHz 75mV. RMS. Size: 75mm z 63mm z 25mm. 

. AM5 w 
£I1v 265 av.:. E2.15 

POWER AMP 
Specially designed for use in- 
Disco Units, P.A. Systems, high power 
Hi-fi, Sound reinforcement systems 
SPECIFICATION: 
Output Power: 125 watt RMS 

Continuous 
Operating voltage: 50-80 
Loads: 4 -16 ohms 
Frequency response: 25Hz- 

20kHz, Measured at 100 watts 
Sensitivity for 100 watts output 

at 1kHz: 450mV 
Input impedance: 33K ohms 

Total harmonic distortion 
50 watts into 4 ohms: 0.1% 
50 watts into 8 ohms: 0'06% 

S/N ratio: better than 80dBs 
Damping factor, 8 ohms: 65 
Semiconductor complement :13 

transistors 5 diodes 
Overall size: Heatsink width 

190mm, length 205mm, height 
40mm 

ONLY f 15.95.8%V4i 

NEW PA12 Stereo Pre- Ampilfler 
completely redesigned for use with 
AL20 -30 Amplifier Modules. Fea- 
tures include on /off volume. Balance, 
Bass and Trel;le controls. Complete 
with tape output. 
Frequency Response 20Hz -20KHz 

O( -3d BD 
Bass and Treble range±l2dB 
Input Impedance I meg ohm 
Input Sensitivity 300mV 
Supply requirements 20V. 5mA 
Size 152mm x 04mm x 33mm 

P 
Power supply for 0, PA72t 
;450 etc. Input voltage 15 -20v A.C. Output 
voltage 22 -30v D.C. Output Current 800 mA 
Max. Size 60mm x 43mm x 26mm. 

Transformer T538 £2.30 £1.20 

y 

Nti 

tif 

-x;;{r;..-{;??;.: 
.;:km on >?$j:i':? ::: .. {... . 

{vt{. . . .: jr .f$'?i: 
.; ..}{.:+: ̂ :: w,{\ , 

v>.a ? sus ... MM. . ' h?..w?::.:: men ....... ............. s .,. . ..... ........... ... 
??:::..?. 

+. .. .. ...: *:i:i? 'ti.:. e ..t tt..:.:.aP,O. BOX 0 6, ARE H W ER Ts y 
Practical Wireless, September 1976 387 

www.americanradiohistory.com

www.americanradiohistory.com


Wrt c or Wild: 
HISTORICALLY this magazine has always been 

biased towards radio communications of one 
sort or another and this is not surprising when 

you realise we were born on the back of the cat's 
whisker when the only contact the amateur had with 
electronics was through the subject of radio and 
allied matters. The trouble with electronics is that it 
is one of the most dynamic of the sciences and is 
constantly broadening its boundaries to provide 
applications in areas totally removed from what we 
normally think of as radio. 

It would be shortsighted of us if we stuck our heads 
in the sand and ignored the widening scope available 
to us. In the past we have received criticisms that we 
were too much "radio orientated" but was this 
necessarily a bad thing? After all that is what our 
name implies! Nevertheless our more established 
readers will have sensed a change in our policy over 
the last eight to ten years because it is in this period 
that we have made great efforts to move into the more 
general area of electronics. At the same time we have 

tried to bring a more rational approach to our designs. 
No longer do we rely on the "junk box "; we try to 
avoid designs that are birds nest entanglements; the 
valve (sadly to some of us) is virtually eliminated from 
our projects; we have introduced the "Easybuild" 
projects which, although they may be complex 
concepts, are perfectly straightforward for the home 
constructor -with limited test resources -to make. 
More recently it will have been noticed that we are 
favouring printed circuit designs not only because 
they leave little possibility for error but because they 
enable the amateur to make equipment of greater 
aesthetic appeal. Our Readers' PCB Service has 
shown how popular this move proved to be! 

Without wanting to be complacent we feel that few 
people would quarrel with this policy of diversifica- 
tion and improvement (apart from the demise of the 
valve!). We are not, however, without problems and 
dilemmas. Each month we try to provide as broad a 

based coverage as possible to please as many 
readers as we can but within the number of pages 
there is a limit to what can be published in any one 
month. 

Ideally we would like to cater for the beginner, the 
established "Ham ", the Hi -Fi enthusiast, the disc 
jockey, the motorist, the photographer, the intellec- 

tual and the practical handyman all at the same time 
but this just is not possible. The problem is com- 
pounded by the nature of our projects. On the whole 
we try to publish designs in their entirety in a single 
issue but this would immediately debar worthwhile 
projects such as organs, discotheque systems and 
other more sophisticated projects like our Video - 
Writer, which is now in its second part. 

We have to continually ask ourselves "should we 
avoid complex projects just to attempt to please all 
people all of the time ?" We have to assess whether 
there is likely to be enough appeal for a project to 
make it a worthwhile proposition; but what is the 
criterion of a worthwhile project? Should the decision 
be based on its novelty value, its economics, whether 
100 or 10,000 people are likely to make it, or its 
intrinsic educational value? By and large we try to 
work on these four basic criteria giving most 
emphasis to novelty and educational value. Un- 
fortunately electronics is developing at such a rate 
that educational projects, although desirable, tend 
to be expensive because they inevitably verge towards 
the new approach with expensive components. This 
does not necessarily mean that they are not good 
value for money but we know that projects costing 
more than ten or twenty pounds tend to be outside 
the scope of most readers -particularly if they are 
relatively inexperienced and loath to take a gamble on 
their own abilities. (Perhaps our Easybuild policy 
coupled with the PCB Service helps a bit in that 
direction!) 

In our own minds novelty is a prime requisite for 
all our projects but is the most difficult to achieve. 
Most of our regular contributors will know that 
designing a project is only a small problem compared 
with coming up with an original idea. Radio is, per- 
haps, one of the most difficult subjects into which to 
inject novelty- because it has been around for such 

°a long time -and this brings us back to the beginning 
of the piece. Without diversification we feel our pages 
would soon become repetitive and boring but how 
far and in what way should we diversify? 

The important thing is that we satisfy YOU the 
reader and the only way we can do this is via a touch 
of positive feedback. If you have an axe to grind on 

the subject why not write in and let us know of your 
criticisms and(or suggestions. 

LIONEL E. HOWES- Editor 
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P.W. Video -writer 
E have been informed 

by Marshalls of Crickle- 
wood Broadway, 

London NW2, that they are 
offering a special price reduc- 
tion to PW readers of manu- 
facturers brand components. 
They are able to supply 6 kits 
of parts comprising semi- 
conductors and passive com- 
ponents. For example, kit No. 5 
comprises the six Texas RAM's 
and one G.I. ROM for £20.30 
(including VAT and P & P). 
Telephone Marshalls or any of 
their branches for further 
details. 

TECHNOMATIC Limited, 54 
Sandhurst Road, London, 
NW9 inform us that they 

are able to supply memories for 
our Video- Writer project. Type 
2102 -2 (1 or 2) 4 -bit static RAM 
is £3 including VAT. Type 
RO -3 -2513 ROM (character 
generator) is £8-50 inc. VAT. 

Super hush 
WHILE AGO, JVC intro- 
duced duced their ANRS auto- 
matic noise reduction sys- 

tem for reducing background 
noise and hiss. This well - 
established system has now been 
superseded by an even better sys- 
tem known as Super ANRS. Ad- 
vantage of the new system is 
that in addition to eliminating 
tape hiss, it also reduces the 
distortion caused by too -high 
recording levels. 

JVC claim that with Super 
ANRS, signal -to -noise ratio is 
improved and frequency response 
widened up to 20kHz. The dyna- 
mic range of cassette tapes is 
also extended. 

One of the drawbacks of the 
system is that Super ANRS re- 
corded tapes must be played back 
on a suitably equipped Super 
ANRS machine. Also it is diffi- 
cult to edit the tapes recorded by 
this method. -JVC (UK) Limited, 
Eldonwell Trading Estate, Staples 
Corner, 6 -8 Priestley Way, 
London, NW2 7AF. 

Doram's catalogue 
amendment leaflet 

DORAM ELECTRONICS 
LIMITED, the Leeds -based 
mail -order distributor of 

electronic components, kits and 
radio /hi -fi accessories specifically 
servicing amateur radio, elec- 
tronics and hi -fi enthusiasts, 
announce the introduction of their 
catalogue amendment leaflet. 

The range of "simple- to -con- 
struct" kits has also been ex- 
tended. These are ideal for the 
beginner and experienced amateur 
alike. For further information 
please contact: Frank Chable, 
Doram Electronics Limited, P.O. 
Box TR8, Wellington Road Indus- 
trial Estate, Wellington Bridge, 
Leeds, LS12 2UF. Tel. Leeds 
(0532) 34222. 

Fiji enters space age 
The picture shows the 105ft dia- 
meter dish aerial of the earth 
station at Wailoku, Fiji. Speaking 
at the opening ceremony re- 
cently, Mr. H. Lillicrap, Chair- 
man of Cable and Wireless said, 
"We expect that within the next 
decade the volume of interna- 
tional telephone and telex will 
have increased more than 6- fold." 

Operating through an Intelsat 
IV communication s at e l i i t e, 
22,300 miles over the Pacific, the 
station provides direct links with 
both Australia and New Zealand. 
If needed, further links can be 
added to places as far apart as 
Hong Kong and Canada, in the 
third of the world covered by the 
Pacific satellite. 

Physics for the 1980s 
THE Institute of Physics 

Education Group, with the 
Association for Science 

Education, has arranged a con- 
ference on School Physics for the 
1980s. It is to be held at 
Worcester College of Further 
Education from 1800hr on Friday, 
September 10th to 1300hr on 
Sunday, September 12th 1976. 
Changes in school organisation, 
the rapid development of com- 
prehensive schools, teaching 
methods involving mixed ability 
groups, changes in exams and 
the relationship between science 
and society are sufficient guaran- 
tee that the place and content of 
physics courses in schools during 
the next decade will be signifi- 
cantly different from what they 
are today -these are the issues 
the conference will consider. 
Further details and application 
forms may be obtained from the 
Meetings Officer, The Institute of 
Physics, 47 Belgrave Square, 
London SWl. 

New catalogue 
MARSHALLS of Crickle- 

wood tell us that they 
will soon be issuing 

their new catalogue which com- 
prises 158 pages. It's supposed to 
be a "bumper" edition, twice the 
size of their . previous one and 
contains such gems as a new 
opto section, new range of tools, 
more semiconductors, a range of 
varistors and many new 
accessories. Personal callers can 
get their catalogue for 30p but if 
ordered by post, it costs 35p. 
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VJL.14 a=itlak2 
VARIABLE A. E 
T 

HIS UNIT provides an audio frequency output 
continuously variable over the range 18Hz to 
18kHz. Its output is a square wave having a 

virtually constant amplitude and mark /space ratio 
at all frequencies. Although the use of TTL i.c.'s 
makes these desirable qualities available, the unit 
was designed as a useful, wide range, A.F. source and 
not as a precision instrument. 

A particularly useful feature of the Octavia is its 
ability to provide a signal exactly one octave re- 
moved from the set frequency, by the action of a 
single switch, whilst in use. The output level and 
waveform, including rise time, remain as the 
original signal. 

PRINCIPLE OF OPERATION 
The design is, perhaps, unusual in that the oscil- 

lator frequency is not the frequency indicated by the 
dial. This is because the waveform of the type of 
oscillator used varies with frequency, so it provides a 
variable frequency trigger source only. 

The output waveforms are produced by triggering 
an SN7473 i.c. which contains two J -K Master -Slave 
bistables. The first divides the oscillator frequency by 
two and provides the indicated output, the second 
divides the indicated output by two and gives the 
signal removed by one octave. Fig. 1 shows the 
relationships between the oscillator and the divided 
signals. 

To prevent any effects of output loading, the signal 
is fed to the output socket via buffer amplifiers. 
These are provided by an SN7400 quad gate i.c. 

D.C. coupling of signals is used throughout to avoid 
reactive degradation and to ensure satisfactory per- 
formance when driving T.T.L. Circuits. 

Osc. trigger 
pulses 

F(nominal ) 

F/2 

Iw281 

390 

RCE 
N. B. NAUGHTON 

THE CIRCUIT 
The two semiconductor integrated circuits per- 

form the major functions of the unit and these 
items, plus the discrete components required, are 
shown in Fig. 2. which is the complete schematic 
diagram of the circuit. 

The oscillator has been described in an earlier 
PW issue and, assuming range capacitor Cl has been 
selected, its action is as follows. On switching on, 
the initial high current through Rl to charge Cl 
turns Trl hard on. The collector voltage of Trl 

4Hz 

2Hz 

1Hz 

Fig. 1, Idealised waveforms 
showing the relationship be- 
tween the oscillator, the 
nominal frequency as indi- 
cated by the dial and the 
output frequency when the 

Flt swatch` is operated. 
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+5V Tr3 

R1 

51 

1 = C2 

j W2821 

VR1 R3 

®Tr1 

R5 

Tr2 

4 

R4 

CK 

Q 

SN7473 

O 
CK 

11 

13 

7 

52 

VR2 

D1 

53 

O 9V 

R6 

Fig. 2 The rometete circuit tor the unit including 
mounted oÍX the board. 

he Compone 

is insufficient to allow Tr2 to conduct. As the char- 
ging current decreases, the collector current of Trl 
also decreases and its collector voltage rises to a 
level where Tr2 can commence conduction. This turn - 
on process becomes cumulative with capacitor Cl 
now discharging through Tr2, VR1 and R3. The 
voltage developed across VR1 and R3 progressively 
cuts off Trl, its collector rises and increases the drive 
to Tr2. This build -up continues until the voltage de- 
veloped across R4, coupled with the rapid discharging 
of Cl, biases Tr2 into cut off. The cycle then repeats. 

Within any range, variations in frequency are de- 
pendent on the resistance between the emitter of 
Tr2 and the base of Trl. However, if the value is 
too low, oscillation will not be maintained. A fixed 
resistor, R3, is included to ensure that the minimum 
is never reached. 

The collector voltage of Trl provides the triggering 
pulses for one section of IC1, being applied to pin 
1. The Q output at pin 13 drives the second half 
input, pin 5. The Q outputs of both halves are fed 
independently to buffers. Pin 12, the first half, to 
IC2 pins 4,5,9 and 10, whilst pin 9 is taken to IC2 
pins 1,2 12 and 13. The outputs of IC2 on pins 3 and 
6 are available, by selection at S2, for outputs of the 
unit. Pin 6 of 1C2 is the indicated frequency and 
pin 3 is half that indicated on the dial. Although 
all four sections of IC2 are driven no outputs are 
taken from pins 8 or 11. They are, of course, avail- 
able for future development by the constructor. 
The output of the buffers is developed across VR2 
which enables the unit to be used with significantly 
less than the normal output. 

The unit is powered by a 9V battery and, to pro- 
vide the 5V required for the TTL, Tr3, R6, Dl and C4 
act as a series stabiliser. 

Practical Wireless, September 1976 

* components list 

Oo/p 

00V 

Resistors 
R7 2 7' 
R3 íoí} 
R4 27kf2> 
R5 82052 
R6 4700 '. 

Alt 025W, 5% 
Vra 25k0 Carbon, 
Vr2 1OkS2 Carbon, 

Capacitors 
Cl 001;uF', 
C2 0°11.4F 
C3 1O;aF: 
Ail 6V wkg, tsIerance-be 
C4 i00laF 6V min. 

Semiconductors' 
lC1 5N7473 
IC2 SN7400 
Tri 

B 
BC1p8C106 

Tr3 ; BC107 

available (see text) 

D1 BZY88 C5V6 

Wiscellaneous 
PCB, Readers Service. 51, Single pole,; 3 way. S2, 
Single pole, 2 way- S3, Single Pole, on¡ofl. Knobs, 
to suit apind:les. Case, any., Output socket, any. 

CONSTRUCTION 
Most of the components are mounted on a small 

printed circuit board, shown full size as Fig. 3. The 
switches and potentiometers are mounted on the 
front panel and the range capacitors are mounted 
between S1 and VR1. The position of the capacitors 
enables easy removal and replacement to obtain the 
correct frequency coverage. If tight tolerance capa- 
citors were used they could be mounted anywhere. 
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Fig. 3. The printed wirrt,g pattern, drawn full size early for tracing on to clad board. Alternatively, 'the board can be purchased ready to use from 
our Readers PCB Service. 

lg. 4. Details of the component layout for the board available. The w 

1AM 04901 

slider 
1 

VR1 

rng Berri is added to 

S2/F 

!:'correct component insertion 

S1/pole 

R3 

Spare pads 
(see text). 

14 

6 

OV 

BC107,BC108 

The assembly of the components to the board pre- 
sents no difficulty, but, as always, care must be taken 
to ensure that the integrated circuits are inserted 
the correct way round before soldering. The use of 
is sockets would not prevent incorrect insertion but 
it would make changing easy. 

The box for the unit can be any size, shape or 
material provided the following two points are taken 
into account, firstly that the oscillator component 
leads are kept electrically remote from the output 
wiring either by physical separation or by screening 
and secondly that the smaller the front panel the 
smaller the frequency ,setting dial. 

When selecting a battery to power the unit it 
should be noted that current consumption of the 
I.C.s can vary from device to device. Typically, 
as with the authors unit, this will be about 30mA 
but it can be considerably higher and the use of a 
PP9 battery would be an advantage if space permits. 

CALIBRATION 
If access to an array of test equipment is available, 

calibration is simple. Just connect the output of the 
unit to a counter or 'scope, switch on, set to a suit- 
able frequency and mark the dial. 
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If test equipment is limited, two other methods are 
available. The first calls for a receptive musical ear 
and a well tuned piano or organ and relies on match- 
ing notes. Tables relating notes to frequency are 
readily available. The second requires a "standard" 
audio note, say 400Hz, an audio amplifier and a tape 
recorder. The setting up sequence then becomes:- 
Switch on the standard source. Set the Octavia to the 
same frequency by beating the two outputs together. 
Switch off the standard. Switch the Octavia to F/2 
and tape the output (this will be, of course, 200Hz)._ 
Using the tape recording as the standard repeat the 
process to identify 100Hz etc. By reversing the roles 
of F and F /2, points on the dial corresponding to 
800Hz, 1.6kHz etc can be made. Intermediate set- 
tings can be obtained by interpolation. 

CONCLUSION 
There are numerous occasions when the home con- 

structor requires an audio signal of known frequency 
for comparison purposes or for driving dividers, 
multipliers or amplifiers and the Octavia provides 
an extremely compact and trouble free method of 
satisfying those requirements. pw 
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Followers of James Bond will 
recall that in Goldfinger, our Jim had 
a rather special motor car. One of its 
features was a map which could be 
used to "track" another vehicle, the 
other vehicle showing up as a point 
of light on the road map itself. 

We may not be quite up to Jim's 
standard but we are getting closer, or 
rather a British company is. They 
have introduced an ingenious system 
called "Landfall ". Just so that you 
can show off to your friends, this 
stands for Links And Nodes Data- 
base For Automatic Land Vehicle 
Location -So there! 

First, what does it do? Well, it can 
locate a vehicle anywhere in Essex 
and pinpoint it to within 10 metres. A 
digital processor is used to store all 
information about the road system in 
the particular area (we are taking 
Essex as an example but it could 
equally well apply to any equivalent 
area). 

The system regards the layout of 
the roads in its area as a network. 
Each intersection is termed a Node. 
Exits from the Nodes are termed 
Ports. Roads joining the Nodes and 
Ports are called Links. Every Node and 
every Port has a special indentifica- 
tion number and the distances of all 
Links in the area are entered and 
stored. So our memory knows all the 
points, intersections -in fact every- 
thing it needs to accurately plot a 

position within the area covered. 

N ES ON RECENT DEVELOPMENTS 

Vehicles equipped to use the 
system (such as police cars) have 
special sensors which provide data 
on direction and distance travelled. 
Immediately the vehicle starts its 
journey, the driver enters his starting 
Node /Port information into the pro- 
cessor. This is then an automatic 
continuous process and the pro- 
cessor is continually updated as the 
location of the vehicle in terms of 
Ports and Nodes. The information is 
automatically transmitted to a central 
control complex and thus a person 
there could see at "a glance the 
position of all vehicles in the area. 
They could also see exactly how far a 
vehicle was from any other point, 
the direction the vehicle was moving 
and have an idea of speed etc. 

The system is currently being 
tested and the photograph shows the 
inside of one of the vehicles. Other 
equipment used in this study in- 
cludes an alpha numeric keyboard 
and display unit, alpha numeric 
printer, numeric code display and 
keyboard unit, and a "touch" map. 

BRAILLE CALCS .. . 

So many people possess elec- 
tronic calculators these days that 
their novelty has largely worn off. 
However, two types which are now 
being shown in America might be 
worth a moment's thought. They have 
been specially designed and built 
for blind people. 

The first type has conventional 

keys arranged in a conventional 
pattern. The "readout" comprises 
an array of tiny solenoids which 
drive small pins. The solenoids and 
pins are arranged to take up a very 
small area and are laid out in two 
columns of three pins in each column. 
The solenoids are activated by the 
calculator electronics and the rele- 
vant pins for Braille readout are then 
raised and can be "read" by touch. 

When the blind person wants to 
know thé readout (there is also a 

conventional one at the top of the 
calculator) he /she simply presses a 
readout button and the contents of 
the visual readout are selected, one 
at a time in the correct order, and fed 
to the solenoids and thus to the 
readout pins. 

One snag which the designers 
encountered was that some blind 
people read faster than others. So 
the solution was to incorporate a 

speed control for the readout pins 
which allows them to give anything 
from one digit every half second, to 
one digit every four seconds. The 
calculator is battery- operated and 
employs rechargeable batteries. 

P.O. RESEARCH 
The British Post Office does more 

than just deliver letters to your door. 
At its research laboratories there are 
a number of interesting experiments 
taking place. One, is to replace 
carbon granules in a carbon micro - 
phone with a plastic diaphragm. The 
plastic (take a deep breath and then 
say "polyvinyl- flouride ") contains a 

permanent electrical charge and the 
membrane of plastic is vibrated by the 
speech waves to produce minute 
electrical signals. These are then fed 
to a solid state amplifier. One possi- 
bility is that the new microphones will 
make telephone handsets of the 
future smaller and lighter. Pre- 
sumably, when you hold on for the 
operator it will save you a lengthy 
weight! 
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A C TI VE ROTATING AERIAL 
for 

55O26OOkHz 

THIS aerial provides "portable" reception of 
medium waveband signals, Top Band, and 
other transmissions up to a frequency of 

approximately 2.6MHz. It can substitute for an 
extended or long wire aerial for Amateur or other 
reception, when the receiver is used in situations 
where a wire aerial is not available. It can also 
give improved reception in terms of reducing back- 
ground noise, which can be severe at some times 
of day with a long wire on the 160m band, while 
the directional effects are also helpful on occasions 
in reducing the strength of interfering signals from 
a particular direction. 

It is intended for use with mains or battery 
operated communications receivers, and similar re- 
ceivers which rely on an external aerial, so that 
they may be operated without a conventional aerial 
and earth. It could in some cases be coupled to a 
portable type radio, to improve reception of weak 
signals. 

The ferrite aerial Ll, Fig. 1, is tuned by VC2 with 
C2 in series for the higher frequency band. This 
gives a low minimum capacitance and reduced 
swing, and covers about 1150 to 2600kHz. Switch 

S 

C2 
40pF 

Cl 
45pF 11.0 

VC1 
208pF 

R1 
1.2k R3 

1 3 10 4 R5 
8 39 

F. G. RAYE R G3OGR 

S1 is closed for the lower frequency band, which 
connects VCl and Cl across Ll. This band is approxi- 
mately 550- 1150kHz. There are no circuits to gang, 
tuning being adjusted manually for best reception. 

L2 couples to IC1, while gain is controlled by VR1. 
This allows signal strength to be reduced where 
local signals may overload the receiver. Output to 
the receiver is from the isolating capacitor C6, and 
the unit operates from its own 9V battery. If pre- 
ferred, it is in order to use a 6V supply but R8 is 
then omitted. 

Front and Case 
The member carrying VR1, turning capacitor, and 

Si is a 127 X 5lmm piece of aluminium, with a 
flange to which the insulated board can be bolted 
as in Fig. 2. VC1 /2 is held by three 4BA bolts, 
which must not project beyond the thickness of 
the capacitor frame. The front of the plastic box is 
also held by the bolts fitting Si, VC1 /2, and the nut 
of VR1, so it is as well to drill the box at the same 
time. Note that the metal panel fits up to the top 

1 

R8 
1k 

R7 
1k 

o 
( 4 

ól i, 3C4 2 100nF 

VC2 
176pF 

R2 
2.2k 

C3 
100nF VR1 

10k 

52 
9V 

- ó C Out fig. 1, Complete circuit of 
250pF the active aerial which 

utilises'. the CA3O28A ín- 
tegratgd elrctrit,,:Switch $1 
provides the HF and If 

bands. 
C5 

100nF 

OV, 
I W250) 
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* components list 

Resistors 
R1 1ßk4 R5 390 
Ra 2ßk1) 4',RB 3 3k' -2 

R3 1022 R7 111.2 

R4 2704 tkie 
Ail resistors 5, j,A 

Capacitors 
Cl 45pF silver mica" `' "C4 IOOnF disc 
C2 140pF sliver mica C5 lOOnF disc 
C3 '100nF disc CB 250pF 
VC1 /2 Jackson OD, 208j176pF gang 

1 101,0 linear pot 

Çi 

Rh switch. 

Semiconductors. 
IC1 CA3028,4 

Miscellaneous 
LWWL2, Denco MW ferrite rod (125mm). 125 x 47mm 
perforated board 015ín, matrix. 127 x 51mm flanged 
Universal Chassis runner (Home Radio). Si, slide 
switch. Two control knobs to suit. Battery clips. 
8mm stereo jack plug end socket, 137 x 77 x 60mm 
plastic box. Plastic saucer. Lead weights. Wire, etc. 

Fig Topside view 
giving detatts of the 
taanechao,s requir- 
ed for VAI, VC1, 
VC? and the ferrite 

aerial. 

of the box, so that the jack plug and brackets 
securing it come inside the box as in Fig. 3. 

The box or case is 162 X 82 X 58mm, and readers 
should take care, as boxes of this type are often 
brittle, although quite strong, and sharp tools, used 
with care, should always be used to ensure that the 
material is not cracked. The box could be painted 
inside, before use. 

Circuit Board 
Components on top of the board are placed as in 

Fig. 3. The IC should be soldered in last, and its 
leads must conform to the diagram shown in Fig. 3. 
Two backets are bolted to the underside of the 
board, to match the tags of the plug, as in Fig. 2. 
One bracket, marked MC in. Fig. 2, is in contact with 
the metal panel and negative line. This provides the 
plug sleeve, or outer circuit. The other bracket is 
bolted to the insulated board, and connected to C6. 
These brackets should give a firm mounting, so that 
the whole can rotate without wobble. 

Ferrite Aerial 
Two strips of insulating material are cut, and 

fixed to small brackets, to support the rod as in 

ç 

i VR1 
]WI 251] 

-'. fro', 3. The under- 
Side wrorig of the 
mar:: 0 151n. matrix 
perforated huard.. 

The PIP Connec 
lions for the tote 
grated circuit IC7.:: 

are shown 
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Figs. 2 and 4. The rod rests in a notch, and is held 
with thread. 

The beginning of the tuned winding Ll, point 1, 
runs to Si, and the end point 2, to the frame of 
the tuning capacitor. The small coupling winding, 
L2 points 3 and 4, is connected to R3 and Rl, R2, C3. 
Since this circuit is tuned individually, it does not 
have to align with other circuits, and the winding 
is simply placed to give suitable coverage. To avoid 
the need to have L2 at the very end of the rod, 
twenty -two turns are removed from Ll, These turns 
are unwound at end 1. The wire consists of several 
strands of fine gauge conductor, insulated from each 
other (Litz) and for proper efficiency all strands 
must be soldered, and none broken. 

With the turning arrangements described, the 
modified aerial tunes from 550kHz to 2600kHz. The 
simplest means of adjustment is to tune the receiver 
to a signal at the LF end of the MW band, close 
VC1 /2, and position L1 /2 on the rod to tune this 
signal in at maximum strength. To simplify tuning, 
a card scale marked with frequencies should be 
fitted. These can be taken from the receiver dial, by 
tuning the active aerial unit to peak up signals or 
noise, then marking its scale to agree with the 
receiver. 

Buse Mounting 
This is made from a plastic plant pot dish deep 

enough to accommodate the jack socket with a ply- 
wood disc glued and bolted on to strengthen it. 
It is also advantageous to secure some lead weights 
inside the dish, to make the whole thing more 
stable. 

A communications or similar type of receiver will 
generally have provision for a screened co -axial 
aerial lead although it is not essential to use this 
type of lead, as two separate insulated wires may 
also be used. A screened lead should not be un- 
necessarily tong, or of small- diameter microphone or 
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similar cable, as this can introduce unnecessary RF 
losses. 

The directional effects of the ferrite rod result in 
maximum signal pick -up when the rod is at right - 
angles to the bearing of the transmitter. Directivity 
is not sharp, especially as the unit is not screened 
against stray pick -up by wiring, but directional 

Rod 

Mount 

Plastic 
box 

Jack plug 

í w2531 

Fig. 4. Sectioned drawing of the case and base. Note the lead weights 
fixed to the underside of the base to provide a rigid mount for the aerial. 

effects will be shown by the receiver tuning meter, 
as the active aerial unit is rotated. If there is no 
tuning meter, rotate the aerial if necessary for best 
reception of the wanted signal, and least inter- 
ference, as the receiver AVC action will mask the 
influence of directivity on many signals, when judg- 
ing receiver audio output volume by ear. 

Practical Wireless, September 1976 

www.americanradiohistory.com

www.americanradiohistory.com


VallVeL PART 2 

UbLnaIE AVooa 
'Brian DANCE M.Sc 

z:Z.a45.0 
'63 

A 

°XtT 

1"'" 
o 

Lake Cowrehan 

i&e.vsler 

Jamesbulp 

Anduve 

Mill Village 

Etam 

Dominican 
Repubhe 

J amnia? ,,,,,,,Puerto Rico 

Martiniqueroarbados Nicaragua,. 
iTonidad 

Panama 
Venezuela French 

Guiana 

*Colombia 

*Ecuador 

i Peru 

Chile 

Brazil 

Argentina 

S 
O 

Fra e 
S 

Portugal 

in 

'umGermany 
Switzerland 

Yugo 

oltály Turkey 
r ureec 

Tehanon ó KIrait 

IJóidan 
Algeria 

Aguimes Morocco 

ß Peking 

Of 

IfiSraki 

EYama gucN 

'Taipei 

Philippines 

Smg?p&e 

Harvañ 

Guam 

1isl 

Part I of this article dealt with the history 
and background of satellite communication 
and covered the satellites themselves, particu- 
larly the Intelsat range of vehicles and their 

state of operation (or non -operation). 
This part will deal with the UK ground 
stations necessary to utilise the facilities and 
with the current uses of the system..:..;: 

GOONHILLY 
The ground station in England used for satellite 

communications is at Goonhilly in Cornwall near to 
the site of Marconi's original radio telegraph station. 
Goonhilly and Etam (USA) handle the largest 
volumes of traffic of all earth stations. Goonhilly 
began commercial operation on June 28th, 1965, with 
a steerable aerial in a 90 foot dish reflector. In its 
first year it had 24 telephone circuits and carried 
some 40,000 calls -less than a tenth of all inter- 
continental calls to or from the UK. 

Aerial 1 at Goonhilly was re- equipped in 1969 and 
now operates with the Indian Ocean satellite to pro- 
vide communications to 25 countries in the Far East, 
Australia, New Zealand, Japan, Hong Kong, etc. 
Aerials 2 and 3 at Goonhilly operate with the Atlantic 
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Outline drawing showing the receiving stations and countries through- 
out the world who are using the global satellite service via the com- 

mercial Intelsat Link. 

satellite, communicating with 15 countries on the 
other side of the Atlantic. There are now 1300 dr- 
cuits available through Goonhilly, over half of them 
involving UK traffic. They handle nearly 9 million 
intercontinental calls per year! 

Goonhilly is now part of a global network of 90 
ground stations in 64 countries operating a total of 
over 120 aerials, but the number is rapidly growing. 
Over 100 countries use satellite services, those with- 
out aerials being connected through landlines to 
other countries. Low noise parametric amplifiers are 
employed in the receivers with the required 500MHz 
bandwidth and cooling to minimise noise. 

MADLEY 
A new earth station is under construction at 

Madley in Herefordshire. It will probably have 6 
aerial dishes in due course, the first of these replac- 
ing Aerial 1 at Goonhilly about 1978 to handle all 
satellite communications to the Far East up to the 
early 1980s. Aerial i at Goonhilly will then be used 
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for Atlantic work, but will latex become a standby 
when two more aerials at Madley take over the 
Atlantic work. The Post Office intends to erect a 
microwave tower at Caldwell near Madley to link 
the aerials to the national telephone system. 

TELEVISION 
The use of the Goonhilly aerials, for television 

signals has increased from about 9 hours in 1965 to 
about 350 hours per year. The demand for intercon- 
tinental television (unlike telephone demand) seems 
to be approaching saturation. Television accounts for 
under 2% of use, whilst telephone circuits account 
for about 80 %. 

COMPARISON WITH CABLE 
The boom in intercontinental communications 

could not have been met without satellites, although 
one may well ask whether the boom would have 
occurred if they bad not made the facilities available 
at a reasonable cost. Cables and satellites each have 
their own advantages for particular applications and 
places, whilst high frequency radio links have now 
been greatly improved. The life of a sub -oceanic 
cable is considerably greater than that of a satellite. 
Cables have an estimated life of 25 years, satellites 
of only seven years, although both of these values 
may be exceeded. It is uneconomic to provide cable 
links to remote islands, so such regions are best 
served by satellite or radio links. On the other hand, 
cables are generally more vulnerable to enemy attack 
than satellites. Only satellite links can be used to 
convey all types of signal (telephony, telegraphy, 
television, data and facsimile) over long distances. 

When a signal travels un to a satellite and back 
to earth, the journey is about 45,000 miles. This. in- 
evitably means that there is a delay of about a 
'4 second or a total delay of ,2 second before one 
obtains a response to any signal. The delay on even 
the longest cable is only about '16 second. In general 
the 12 second delay is unimportant in telephone work, 
although detectable, but can be serious in some types 
of data transmission. 

OTHER APPLICATIONS 
Hundreds of ships are- lost at sea each year, often 

without any signal to land. Suitable maritime satel- 
lites ( "Marisats ") can provide reliable communica- 
tions of the quality one normally meets on land. The 
first Marisat was launched on February 19th, 1976, for 
Atlantic use. Some problems have occurred with the 
commercial circuits, but the other 75% used by 
the US navy are performing satisfactorily. Another 
Marisat is due in May for the Pacific area. 

In August 1974 a joint programme "Aerosat" was 
agreed in which the use of satellites for providing 
high quality communications with aircraft in flight 
will be investigated. The first satellite is planned for 
1978. NASA has also placed satellites (such as 
Westar 1 and Westar 2) into orbit for communica- 
tions across the USA. Complete newspapers have 
been sent in facsimile from Massachusetts to Florida 
using Westar 1; the newspapers have then been 
published in Florida. 

The ATS -6 satellite over Lake. Victoria has been 
used to rebroadcast domestic television to rural 
parts of India on 860MHz with FM vision, 625 line 
signals. Although the beam is directed at India, the 
signals have been received in Dublin and Sheffield 
using dish reflectors. Such satellites can be used for 
educational television in remote areas. 
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The satellite with the largest number of voice 
circuits is Satcom -1 with 24,0OU circuits, owned by 
RCA Global Communications and intended to serve 
the US for telephone traffic. Countries such as 
Algeria, Brazil and Norway. have leased the capacity 
of transponders on the Intelsat satellites for their 
own domestic use. 

ISD 
The availability of global satellite multi -channel 

links has greatly facilitated International Subscriber 
Dialling (ISD) in which one can dial international 
numbers without having to wait for line availability 
and for operator connection. The ISD system first 
came to the UK in 1963 when London subscribers 
were able to dial Paris numbers. In 1970 an ISD 
service was opened between London and New York. 

At. present ISD is available from most of the more 
heavily populated areas to European countries, the 
USA, Canada, Australia, S. Africa, etc. In rural areas 
the register translators in the exchanges cannot store 
enough digits for international calls, but it is hoped 
that the necessary equipment will be fitted in most 
areas of the UK by 1980. Intercontinental calls can- 
not normally be dialled from coin boxes, since. the 
rate of charge is too great. However, there are a few 
international coin boxes taking only 50p pieces at 
airports, etc., which provide intercontinental ISO 
facilities. 

ISD calls are charged by means of the meter 
attached to each telephone line which registers the 
charge in units of 3p. When a call to Australia is 
dialled, short audio pulses, which one can hear in 
the telephone, occur every 1.71 seconds and give 
rise to a charge of about £1.05 per minute. Similar 
pulses occur at a much lower frequency on inland 
calls. In calls to the US and Canada, the pulses occur 
every 2.4 seconds on weekdays between 6 a.m: and 
8 p.m. and every 3.2 seconds at other times (about 
75p and 56p per minute respectively). These call 
rates are not only cheaper than operator connected 
charges, but one pays only for the time used without 
a 3 minute minimum. ISD calls of a few seconds 
duration can be made to other continents for a few 
pence. 

These current charges may be compared with 
those in pre -satellite days. In 1927 the charge for a 
3 minute call to New York was £15, whilst it 
decreased to £9 in 1936. Even without inflation these 
charges are obviously well above the current ones, 
One may also compare the 9 a.m. to 1 p.m. peak 
rate for inland calls of over 35 miles (namely 3p for 
10 seconds) with the intercontinental rates quoted 
previously. The Australian ISD rate is only about 
5.85 times and the US rates 4.17 and 3.13 times the 
inland charge for a peak rate trunk call. 

The amount charged for any international call is 
shared on an agreed basis between the two coun- 
tries involved and also with any other country 
through which the call is switched. Accounting infor- 
mation for ISD calls is stored on magnetic drums, 
whilst the operator supplies the required information 
in the case of operator- connected calls. The use of 
satellite communications greatly simplifies the 
accounting, since only two countries are normally 
involved. 

Even in the case of a complete New York to Paris 
colour television link by satellite, the charge is only 
about £2,600 per hour. Thus the Intelsat satellites do 
offer communications at reasonable cost over such 
long distances. 
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Brîng'scope'to your interest 
'There's only one way 
to master electronics... 

1 
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. 

to see what is going 
on and learn by doing: 

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 learn the practical way in easy steps 
mastering all the essentials of your hobby or to 
further your career in electronics or as a self - 
employed electronics engineer. 

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, under- 
stand the very fundamentals of television, 
radio, computors and countless other 
electronic devices and their servicing 
procedures. 

t`4 5. 6 F sa .. i 'íx ?*fie 

3Carry 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, tv. etc. 

All students enrolling in our To find out more about how to learn electronics in a new exciting and absorbing' 

courses receive a free circuit way,lust clip the coupon for arree colour brochure and full detailsof 

board originating from a 'Write to:- British National Radio & Electronics School, 
Computer and containing P.O. Box 156, Jersey, Channel Islands. 
many different components 

(NAME that can be used in experi- NAME 
ments and pròvide an 
èxcellent example of current' ADDRESS 
.electronic practice. 
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SEMICONDUCTORS 
from 

LYNX ELECTRONICS (LONDON) LTD. 

THYRISTORS 
PIV SA to 3A 4A 6A 8A 10A ,SA 

(T092) (70055) (0106) (T0220) (T0220) (T0220) (T0220) (T0220) 
50 

100 0.25* 0.25 0.40 0.37 047 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 
AC127 0.16 I 

AC128 0.13 
AC128K 0.25 
AC141 018 
AC141K 0.28 
AC142 0.18 
AC142K 0.28 
AC176 0.16 
AC187K 0.25 
AC187 0.18 
AC187K 025 
AC188 0.18 
A0140K 0.50 
AC188 0.25 
A0142 0.50 
AD143 0.46 
AD149 0.45 
AD161 035 
AD162 0.35 

AL103 0.93 
AF114 0.20 
AF115 Oß0 
AF118 0.20 
AF117 0.20 
AF118 0.50 
AF139 033 
AF239 0.37 
BC107 0.09 
BC1076 0.09 
BC108 0.09 

130181 0.86 
BD182 0.92 
BD183 0.97 
BD232 060" 
BD233 0.48" 
BD237 0.55* 
BD238 0.60* 
130184 1 20 
80Y20 0.80 
BDY6O 0.60 
BDY60 0.60 
BDY61 _0.65 
80Y62 0.55 
BF178 0.30 
BF179 0.28 
132194 0.10* 
BF195 0.10" 
BF196 0.12* 
BF197 0.12* 
BF224J 0.18* 

132257 0.30" 
BF258 0.35 
132337 0.32 
BFW60 0.t7* 
BFX29 0.26 
BFX30 0.30 
BFX84 0.23 
BFX85 0.25 
BFX88 0.20 
BFY50 020 
BFY51 0.18 
BFY52 0.19 
BFY64 0.35 

BR100 
0.65 

0 
BFY39 0.40 
8S)(19 0.16 
BSX20 0.18 
BSX21 0.20 
BSY95A 0.12 
BT106 1.00 
8T107 1.60 
BT108 1.80 
BT109 1.00 
BT116 1.00. 
8Uí05 1.80* 

8U105/021.90* 
BÚ126 1.60" 
BÚ204 1.60. 
BÚ208 2.60" 

BY206 0.15 
6Y207 0.20* 
BYX36- 

300 0.12* 
600 0.15* 
900 0.18 " 

1200 0.21" 
5YX38- 

300 0.50 
600 0.55 
900 0.60 

1200 0.65 
BZX61 Series 
Zeners 0.20 
BZX83 or 
BZX88 
Series 

Zeners 0.11 
C106A 0.40 
07068 0.45 
C106D 0.50 
C106F 0-35 
CRS1/050ß5 
CRS1 /100.25 
CR51/200.35 
CRS7 /400.40 
CRS1 /600.65 
CRS3. 050.34 
CRS3 -100.45 
CR53- 200.50 
CRS3- 400.80 
CRS3 -80085 
MJ480 0.80 
MJ481 1.05 
MJ490 0.90 
MJ491 1.15 

MJE371 0.60 
MJE520 0.45 
MJE521 0.55 
0A5 0.50" 

0A90 0.08 
0A91 0.08 
0C41 0.15 
0C42 0.15 
0044 012 
0C45 0.10 
OC70 010, 
OC71 0.10 
OC72 0.22 
SC4O 0.13 
SC40A 0.73 
SC4OB 0.81 - 

5C400 0.98 
SC4OF 0.65 
SC41A 0.65 
SC41B 0.70 
SC41 D 0.85 
SC41F 0.60 
ST2 0.20 
TIP29A 0.44 

TIP310A 0.54 
TIP32A 0.64 
TIP34 1.05 
TIP41A 0.88 
TIP42A 0.72 
N2069 0.14 
N2070 0.16 
N4001 0.04* 
N4002 0.05* 
N4003 0.06* 
N4004 C.07" 
N4005 008* 
N4005 0.09" 

2N697 0.14 
2N697 0.12 
2N706 0.10 
2N929 0.14 
28930 014 
2N1131 0.15 
2N1132 0.16 
2N1304 0.20 
2N1305 0ß0 
281711 0.18 
282102 0.44 
282369 0.14 

282369A 0.14 
2N2484 0.16 
282646 0.30 
2N2905 0.18 

2N2905A0.22 
282926R 0.10* 
2N29260 0.09* 
282926Y 009" 
28292ßG0.10* 
2N3053 015 
283054 0.40 
2N3055 0.50 
2N3440 0.56 
2N3442 1.20 
2N3525 0.50 
283570 0.80 
2N3702 0.10* 
2N3703 0.10* 
283704 010* 
2N3705 0.10" 
283706 0.10* 

2N3707 0.10* 
2N3714 1.05 
283715 1.15 
2N3716 1.25 
2N3771 1.60 
2N3772 1.60 
2N3773 2.10 
2N3819 0-28* 
2N3904 0.18* 
2N3906 0.11* 
2N4124 0.14 
2N4290 0.12 
284348 1 20 
284870 035* 
2N4871 0.35* 
2N4919 0.70* 
2N4920 0.50* 
2N4922 0.58* 
2N4923 0.64* 

2N5061 0.25* 
2N5062 0.27* 
2N5064 0.30* 
2N5498 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) 
100V 0.60 0.80 0.70 0.70 0.78 0.78 0.83 0.83 1.01 1.09 
200V 0.64 0.64 0.75 0.75 0.87 0.87 087 0.87 1.17 1.17 
400V 0.77 0.78 080 083 0.97 1.01 113 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 

ditto are priced under column N.B. Trlacs without internal trigger ditto 
(a). Triaca with internal trigger diac are priced under column (b). 
When ordering please indicate clearly the type required. 

OPTOELECTRONICS 
Displays Discretes 
704 0.80 0.125 Red (TIL209) 0.12 
707 0.80 0.2 Red 0.13 
727 1.80 0.2 Green 0.13 
728 1.20 0.2 Yeoolow 0.14- 
747 1.50 0.2 Clear 0.14 
750 1.50 

- 

Red Led 

MV54 

3p 

74 series 
TTL 
Less 5 °/, 
for 10+ 
Less 10% 
for 251 
7400 0.14 
7401 0.14 
7403 0.15 
7404 0.16 
7404 0.16 
7408 0.18 
7410 0.16 
7413 0.19 
7413 0 27 
7417 0.26 
7427 0.27 
7427 0.27 
7430 0.27 
7432 0.27 
7437 0.75 
744, 0.65 
7442 0.85 
7445 0.85 
7447 0.7 
7448 0.75 
7447A 0.95 
7470 030 
7472 0.25 
7473 0.30 
7474 0.32 
7475 0.47 
7476 0.32 
7482 0.75 
7486 1.32 
7486 2.92 
7489 2.132 
7490 049 
7491 065 
7492 0.57 
7493 045 
7495 0.87 
74100 1 08 
74107 0.35 
74121 0.34 

- 74122 0.47 
74141 0.78 
74145 0.68 
74154 1.68 
74174 1.00 
74180 1.06 
74181 3-20 
74192 1.35 
74193 1 64 
74196 1.64 

NATIONAL CLOCK 
CHIPS 
MM5314 £3.75 
(Basic clock chip giving 6 digit 
displays) Socket 045 
MM5316 £5.25. 
(Sophisticated device including 

j 

alarm) 

L 
V 
r/1, 

REGULATORS 
723 0.45 
1 amp Plastic 
7805 1.50 
7812 1.50 
7815 1.50 
78t8 1.50 

LM340-5 1.35 
LM340 -12 1.35 
LM34015 13.5 
LM340.18 1.35 

60109 0.09 
1301090 0.19 

SC125 
0.19. 

.18* 
130126 0.20* 
ßc141 0.28* 
BC142 0.23 
130743 0.23 
130144 0.30 
BC147 0.09" 
80148 0.09* 
BC149 0.09* 
BC152 025* 
63C153 0.18* 
8C157 0.09* 

50158 0.09* 
6C159 0.09" 
130160 0.32 
BC181 0.38 

801ß8B 0.09* 
BC182 0.11* 
BC182L 0.11* 
130183 010* 
BC183L 0.10* 
130184 0.11* 
8C184L 0.11" 
BC207B 0.12* 
BC212 0.11* 
BC212L 0.11* 
BC213 0'12* 
130213E 0.12* 
BC214 0.14* 
BC214L 0.14* 
8C237 018" 
BC238 0.16" 
130300 0.34 

8C3o1 0.32 
BC323 0.60 
80327 0.18" 
BC328 0.16* 
BC337 0.17* 
8C338 0.17* 
BCY30 0.55 
8CY31 0.55 
BCY32 0.80 
BCY33 0.55 
BCY34 0.55 
BCY38 0.5; 
BCY39 1 .15 
BCY70 0.12 
BCY71 0.18 
BCY72 0.12 
BD615 0.55 
BD131 0.36 
130132 0.40 

BD136 0.39 
BD137 0.40 
80138 0.48 

0.58 

LINEAR ICS 
LINEAR ICS 
301A 8 Pin D11 0.35, 

308 14 Pin Dil 0.90* 
381 14 Pin Dil 1.60" 
555 8 Pin DU 0.45 
b65 14 Pin Dii 2.00" 
586 8 Pin Dil 1 50" 
567 8 Pin Dii 2.OP 
709 8/14 Pin Dil 0.35 
741 8/14 Pin DU 0.28 
748 8 Pin Dil 0.35 
3900 14 Pin Dil 0.70* 
CA3045 0.50* 
CA3046 2.08* 
CA3089E 2.08* 
CA3090Q 3.15* 
CA3130 0.79 
MC1303L 0;55* 

MCISO4P 0.85* 

MMCCI3IOP 
1.18* 

I35IP 0.75* 
MC1352P 0.75* 
MC146 

- 082 MC1496L 0.82. 
SN75324 255 
5875451 0.62* 
SN75452 0.62* 
TAA263 0.95" 
TAA300 1.20" 
TAA301A 1.10" 
TAA350A 1.95' 
TAA550 0.45" 
TAA6111312 1.25* 
TAA 861 
TAD100 I'95* 
TBA480Q 1.35* 

1.30" TBA48 
TBA530Q 1.90" 
TBA540 2.10* 
TBA540Q 220" 
TBA550Q 2.80* 
TBA560 3.05" 
TBA580Q 305" 
TBA570 0.98 
TCA270SQ 1.95* 

SPECIAL 
OFFER 

.LM309K 

to T03 5V 

95p 

IC SOCIETS 

$4 Pin 2.13 

16 Pin 0t4 
24 Pin 0.45 
40 Pin 0.80 

T03 
HARDWARE 

INC 
1 Mica -2 washers 

Solder TAB 
2 Nuta /$oils 

Washers 
100 for 45p 

P. & P. 20p per order- Overseas 80p- Matching 20p per pr. 

VAT 8% except for items * which are 121% -No VAT on overseas 

LYNX ELECTRONICS (LONDON) LTD. 
Higham Mead Chesham Bucks. Telephone (02405) 

75151 Telex 837571 
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SHORT-WAVE H.A.0 S. KITS 

WORLD -WIDE RECEPTION 

Famous for over 36 years for Short-Wave Equip- 
ment of quality. "HA.C." were the Original 
suppliera of Short -Wave Receiver Kite for the 
amateur constructor. Special offer AR8 valves- 
709 each. 

1076 "DX" RECEIVER 
Complete kit -Price 66.00 (incl. p. b p. 2 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 3SN 

Please send 10 %:12 
15p stamp addressed envelope 

Camera 
Kits 

and 
Ready 

Built 
Modules 

Whether 
professional 

student, teacher 
or amateur a 

CROFTON module 
is the answer 

CROFTON don't ,usr sell kits, we Offer you a technical 
back up service to ensure voue success 
Apart from our popular C.C.T.V. Camera 
Kits we are launching a range of ready 
built, tested, and guaranteed electronic 
modules both for trade and end user. 
The ultimate range will be extensive. 
Some of the existing modules available 
are: - 

E.T.I. Master Mixer 
E.T.I. Electronic Ignition 
Wide range R.F. Wobbulator 
E.T.I. Digital Voltmeter 
E.T.I. Frequency Meter 
Video Amplifier 
Video Mixer 
Sound/Video Modulator 
Guitar Amplifier 
As well as all E.T.I. P,C.B's, 
V.L.F. Transmitters & Receivers 
Send S.A.E. for information. 

Secondhand cameras and monitors always 
available. 

NOTE. PC. S's for most published proneta avalase to orase 

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

Middx. Tele. 01 -891 1923 
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ci 6JIIIIInIGLC9 machine P. W. BOND 

JINGLES, sound effects and commercials which 
are required to provide continuity in a pro- 
gramme are normally recorded on special car - 

tridges. A continuous loop of lubricated 14in tape is 
contained within a small box resembling an 8 -track 
cartridge. There is a cue track on a portion of tape 
where tones are recorded, to be used later by the 
playback machines. These tones control automatic 
stopping and cueing of the jingle. Other features of 
the system include 712ips playing speed and instant- 
start solenoid pinch -wheel control. Unfortunately the 
cost of this system prevents many discotheques, clubs 
and small broadcasting organisations from using 
it even though the facilities offered are most attrac- 
tive. 

This project describes how a cassette system, based 
on the cartridge system, is used to obtain the same 
features but the "machine" consists of an add-on 
unit for domestic cassette recorders, the recorder 
containing all the important electronics required to 
obtain signals from the cassette. 

The add -on unit is merely a kind of VOX control 
i.e. a signal monitor circuit which takes a signal from 
the cassette to operate a relay and control the cas- 
sette deck motors by interruption, to stop playback, 
and continuity to the deck's remote control circuit. 
Most cassette decks are. given remote control sockets 
for allowing recordings to be interrupted and crudely 
edited by the opening and closing of switch contacts, 
usually on the microphone. Normally when the re- 
mote control plug is not inserted, the motor supply 
is totally dependent upon the cassette deck itself 
but controlled by a short -circuit condition when the 
remote control plug is inserted. In the prototype 

(using a Philips EL3302 cassette player) the remote 
control circuit was in one of the battery supply leads. 

Readers are advised to check this point on their 
machines by inserting a remote control socket and 
putting a milliammeter in a battery lead and switch- 
ing to "play ". The plug, when inserted, may stop 
the motors but a small current still flows. This is 
due to the electronics drawing current. Thus the 
recorder must be switched off when no jingles are 
required, hence saving battery costs. 

The principle of control used here is simply that 
when a signal from the tape is detected the control 
relay operates, and one of it's contacts holds the 
remote control loop closed. When the jingle has 
ended, the relay releases and disconnects the remote 
control circuit. In this version a second relay is used 
to cue the jingle, working in conjunction with the 
control relay. The recording of jingles will be dealt 
with in the final part of this article, but for explana- 
tory purposes the jingle tape consists of (i) Leader 
tape (ii) Tone burst, followed by blank tape (iii) 
First run through of the jingle followed by blank 
tape etc., all 10 times over, then 30 seconds of blank 
tape. 

After this sequence is ended the unit can be 
switched off and the remainder of the cassette is 
used for recording normally. The circuit diagram 
which shows the prototype circuit fulfilling these re- 
quirements is given in Fig. 1. 

* components list 

Resistors 
RI ' 100k0 : R4 1 MS2 

R2 8.2ki2 R5 ;2-2kf2 
R3 47k12 R6 '5 -6kSá 

AH 1W 5% 

R7 =470f2 
R8 4700 
R9 5601ì 

Capacitors 
Cl 0 47/AF polyester C2 4-7fcF 12V C3 i000tcF 25V 

C4 10¡eF 12V 

Semiconductors 
Tr 1, 2, 3, 4 2N2926G Tr 5, 6 ° BFY51 
D13.6V zener (BZY88 type) 02, 3, 4, 5 1N4001 
06 10V zener (B2Y88 type) 
LED ,1 Tit209 Red LED2 T1L209 Green 

Miscellaneous 
Transformer T1, 240V to 9-0 -9V 100mA. Relays RLA 
and RLB (Henry's Radio, type 8A) for 9V operation 
with two changeover contacts, PCB's (PW Readers 
PC13 Service -see ads). Plywood for cabinet. 
Aluminium for panel. Terminal pins. Switch SI, 
single pole push to make. S2, single pote on -off, 
May be double pole when used on mains unit. 
Plugs for cassette recorder as required. Plug and 
socket 3.5mm. 
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R2 
8.2k 

R1 

100k 

Cl 
47)íF 

R4 R5 
1M 2.2k 

Tr2 Tr3 
2N2926G 2N2926G 

l\ 
D1 

3.6V 

Tri 
2N2926G 

R3 
47k 

R6 
5.6k 

R2 LAI185 

Tr5 
8FY51 

-Remote control 

PLA 
& monitor jack Normal 

plug 

6 

17 

Automatic 
1 2 control 
o 

LB2 53 

==. C2 
T4.7NF 

Fig. 1. Full schematic diagram of the unit, including off -board com- 
ponents. 

Circuit diagram 
With a jingle cassette fully wound on side one, 

the leader tape starts off the cassette and a burst of 
tone is replayed when actual tape section is located. 
Thus the operator presses the start button Si, RLB 
latches in over its own contact RLBI, and RLB2 
shorts the remote control circuit, and the cassette 
plays. When the tone burst is detected by the replay 
circuit within the player, it is amplified and fed to its 
own loudspeaker and monitor sockets. The add -on 
unit is connected at either of these points, so the 
tone burst, or any signal from the tape, is fed to the 
input of the circuit. 

Trl is normally conducting, but the signal applied 
to its base via Cl switches the transistor off during 
negative half cycles. When this occurs Trl collector 
voltage rises and if it rises, above the threshold of 
D1 by a sufficient amount (4V) Tr2 turns on. The 
voltage on C2 falls since Tr2 collector voltage falls. 
Tr3 and Tr4 have a high input impedance and de- 
tect any change in the voltage across C2. Hence when 
a signal is applied to the circuit C2 voltage falls and 
Tr3 and Tr4 switch off. This voltage rise at Tr4 
collector drives Tr5 and RLA which operates on the 
applied signal. With RLA operated by the tone burst 
RLB is released, since RLA2 breaks its hold circuit. 
Contact RLA1 maintains a loop to the cassette deck 
to let the motors run during a jingle or tone burst. 

When the tone burst has stopped RLA is released, 
thus stopping the. motors. The value of C2 and R4 en- 
sure that the voltage across C2 rises slowly and the 
circuit takes a few seconds before RLB actually re- 
leases. This feature allows 'jingles to be played 
fully before disconnecting the remote control circuit 
which would otherwise "wow" the last few bars or 
phrases and sound totally amateurish. When the 
jingle or effect is required Si is pressed and the 
jingle plays within about a 14 second. Note that RLA 
operates briefly, which serves to hold the remote 
control circuit until RLA operates with S1 released. 

At the end of 10 jingles there is a silent period. 
Note that prior to insertion of the cassette, if there 
are three marks on tape then the cassette must be 
rewound before jingles are used. Failure to observe 

Tr4 
2N2926G 

r-- 

-1N4001 

D3 
1N4001 

oS 9V + 

9 RLA2 
410 ,-- 

C SK1 

PLB 
L.. 

a10 
RLB1 
9 

s 
J si 

_'start' 

51 
J remote 

start 

R7 R8 
470 470 

y 

LED 2 
LED1 (TI L209) 

ti 
` Red Green 1 W241 

this rule will result in the operator expecting a 
jingle, pressing the start button and get a peaceful 
silence! RLA2 is arranged to light an indicator, 
LED2, on the control panel when the jingle is being 
replayed and so tells the operator that the cassette 
deck is working. LEDs indicates that the unit is idle 
or in a standby condition thus warning the operator 
that the supply is switched on. 

Switch S3 is used to overide the control circuit by 
shorting the remote control circuit of the cassette 
deck. This allows the cassette deck to work normally, 
independently of the jingle circuit. This facility is 
useful when rewinding a jingle cassette without re- 
moving the remote control plug. 

Photo of the authors unit, built fo the drawing information given, 
showing the lettering on the control panel and the PCB in position at 
the front and of the, plinth-.. 
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IPC Magazines Ltd.1976] 

[AOO5 

Fig. 2. Wiring pattern, shown full scate, on the PCB. 

PLA/2 PLA/4 -ve LED 2 

omponent'layout and lead-oils fo e board. 

LED1t S1 PLA/5 PLA/1. S2(+9V) iAM04871 

Construction 
The PCB is shown full size in Fig. 2 with the 

component layout illustrated in Fig. 3. In order to 
help the operation the jingle machine control panel 
must be near to the controls of the cassette recorder. 

The plinth Fig. 4 was made from 6mm plywood 
and 13mm X 13mm (12 X i2in) support members which 
serve as strengthening sections for the sides, front 
and rear, where they join the base. They also serve 
as supports for the circuit boards. 

Practical Wireless, September 1976 

Battery leads are twisted together and soldered 
to a PP9 battery connector. The plugs for the remote 
control and monitor outputs are terminated using 
screened wire for the monitor leads and unscreened 
twin flex for the remote control connection. The plug 
may be a DIN 240° one which supplies both the 
remote control and monitor circuits. If the pin 
numbers correspond to those for the Philips 
machine, shown in Fig. 1, then wire the plug accor- 
dingly. If this is not the case, or doubt exists, it 
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100 

40 

t_ 40 -; 
220 

100'f~ 

C Drilled 
through 

D 

L-72 3.5mm ( /B )dia. 
5mm deep 

6-5 IA 

100 

E 
120! 

I 

168 

120 

13mm 
(%zx%z') 
stripwood 

Dimensions in mm 

3 
5 

p 
6mm 
ywood 

40 --14-25t 
45 Po 

180 

ABCDEF to suit 
components used 

40 

( W288f 

is essential to check in the instruction booklet of 
the recorder used for the relevant pin connections. 

Control panel 
The control panel consists of a piece of 18SWG 

aluminium which is drilled and bent to size as shown 
in Fig. 5. The lettering should be done in accor- 
dance with the photograph. 

The components can then be mounted on the 
panel. LED's may present a problem but the T1L209 
type LED's usually have a holder with them when 
they are purchased. The wiring of the panel is shown 
in Fig. 6. 

Fig. 6. Wiring interconnections for the control panel components. 

DIN 
socket 

PCB and PCB 
common 
-ve PCB Pins Pini 

A A 

si ó s 

247 
260 

All dimensions in mm 8 
where drilling required, 

imperial measure 
Holes D,E,F, G & H apply 
to mains versions only 

60 

1 W287( 

Fig. 4. Constructional details for a plinth as used by, author. The 
reference to holes for a mains version should be noted ready for the 
details of a suitable mama supply board which will be given in a later, 
issue." 

Fig. .:5. Co Isis uctionel detaits for'the control panel. 

Testing 
When all wiring has been thoroughly checked, 

place the cover on the plinth. Insert the plugs in the 
cassette recorder as appropriate and switch on the 
supply to the unit. The red LED (LED1) should 
glow. Insert a cassette and switch the jingle player 
to automatic. Then switch the cassette recorder to 
play, when nothing should happen. On pressing the 
start button, the cassette should play and the green 
LED should glow. Now switch the cassette off at the 
recorder, either by stop or pause controls. Within 
a short time the LED 1 should glow and LED 2 
should go out. The pause control can be released or 
switched to play and the cassette will not play. 
Failure of these tests can be due to wrong wiring, 
particularly check relay contacts, plugs, etc., or 
faulty components. Small screws are used on the 
plinth to secure sides to the cover and then to 

PCB PCB 
Battery 

+ 
secure control panel to plinth after correct operation 
has been confirmed. 

Recording 

LED 2 LED1 

and operating 
With the remote control and monitor plugs inser- 

ted into the sockets of the cassette recorder, insert 
a cassette into the recorder. Switch S3 to "Normal" 
and then rewind the cassette until the start of side 
one is reached. A source of tone is now required to 

0 

0 
S2 

I W242 continued on 422 page 
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EDITORIAL ANNOUNCEMENT 

ERVICE fOR READERS 
All boards, except SRBP, are glassfibre, drilled and roller- tinned 

004 
I To:- READERS PCB SERVICES LTD, PO BOX 11, WORKSOP, NOTTS 

1 : Please supply PCB /s as indicated by tick /s jn box /es 

I 

1 

1 

1 

1 

ó-------_ ! 
© I 

m 1 

' 
o l o =1 
o 
A- 1 

1 J o 1 x 1 

Issue Project Ref Price P/P 

Mar 75 Electronic Organ AM03151 7.56 +25 (set of two) AM0318J 
Sep 75 Electronic Clock DN07951 

(set of three) DN0796 } 2.40 +15 
D N0797 J 

Dec 75 Random Number Selector DN0793A 0.98 +12 
Dec 75 Sound -To -Light Display DN0798 1.15 +12 
Dec 75 12V PA System DN2 /JM 0.98 +12 
Dec 75 Disco System, Amplifier 

(2 required) each AM0421 3.40 +18 
Dec 75 Disco System, Light Modulator AM0423 2.70 +18 
Jan 76 Music Box `SRBP DN1 /JM 2.25 +18 

glassfibre DN1 /JM 3.00 +18 
Jan 76 Emergency Light Unit AM0419 3.50 +18 
Mar 76 CMOS Crystal Calibrator AM0438 1.19+12 
Apr 76 DF Receiver DN4 /JM1 1.92+15 

(set of two) DN5 /JM J 
Apr 76 Wobbulator AM0443 1.08 +12 
Apr 76 Auto. Slide Synchroniser AM0441 2.33 +15 
Jul 76 Transistor Tester A002 2.08 +15 
Jul 76 Disco Preamplifier A003 0.65 +12 
Aug 76 Cassette Player. Power Supply A001 0.65 +12 
Sep 76 Jingle Machine A005 2.30 +12 
Sep 76 Capacitance Meter A009 2.59 +14 
Sep 76 Octavia AF Source A010 1.30 +12 

o 

Post and packing is for one board or set of boards, Prices include VAT 
Remittances with overseas orders must be sufficient to cover despatch 
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 

Practical Wireless, September 1976 
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NEW FROM PHILIPS 

B.11 

Philips' new clock radio. 

New from Philips is the RS250 digital 
clock radio which covers VHF /FM 
and medium wavebands. It has built - 
in aerials and 'soft' lighting is pro- 
vided for the clock figures. The alarm 
switch can be set for: wake -by -radio 
or wake -by- buzzer. Dimensions are 
29cms x 8cms x 16.5cros (112 x 3* x 

6-I-in). Price is £36.95. Philips Elec- 
trical Limited (Dept. P.W.), Century 
House, Shaftesbury Avenue, London, 
WC2H 8AS. 

HEAD MAINTENANCE KIT 

Tape Head Maintenance kit Model 99. 

"Don't play Dirty" say Bib in an- 
nouncing their new Tape Head 
Maintenance kit, model 99. It contains 
anti -static cleaning liquid, cleaning 
brush and cloth, inspection mirror 
and cleaning pads for use with the 
specially designed cleaning tôol. 
This tool has an interchangeable 
head which permits easy access to 
tape heads. All these items are 
contained in a hinged plastic box. 
Price of the complete kit is £1.98 
including VAT. Bib HiFi Accessories 
Ltd. (Dept. P.W.) P.O. Box 78, Hemel 
Hempstead, Herts., HP2 4RH. 
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STORAGE UNITS 
Heathkit have gone into the furniture 
business! They've announced a 
range of four storage units -each 
finished in teak veneer and supplied 
in kit form. Every cabinet can be 
assembled in a few minutes using only 
a screwdriver and all are mounted 
on a set of "ball" type castors. 

Shown in our picture is the 
'Shaftesbury Concord' model AE1206 
measuring 813mm wide x 787mm high 
and 394mm deep (32in x 31 in x 152in). 
Price is £3950. A similar model but 
with two sliding doors below, is the 
'Shaftesbury Clare' kit, model AE1203, 
priced at £51.80. Two low -line 
cabinets (basically as the one illus- 
trated minus the two top shelves) are 
the 'Shaftesbury Cadby' AE1204 at 
£36.50 (with doors) and the 'Shaftes- 
bury Cadet AE1205 at £3480. Sizes 
of these two are 813mm x 464mm x 

GOULD ADVANCE BETA 
The new Gould Advance Beta is a 
portable, battery- operated 3k-digit 
29 -range multimeter using a large, 
high- contrast liquid- crystal display, 
based on a single complementary 
metal oxide semiconductor (C -MOS) 
IC chip from Motorola for all analogue 
and digital functions. 

The 7- segment, 10mm -high display 
used on the Beta digital multimeter 
uses field- effect reflective liquid - 
crystal digits so the instrument can 
be used equally well indoors or for 
field measurements. Only four trim- 
mers are incorporated, three for re- 
calibration of the DC and resistance 
ranges and one for the AC ranges. 

The C -MOS circuitry and the liquid 
crystal display enable a set of four 
SP11 'C' cells to provide over 300h. 
use, representing up to 10 weeks' 
use under normal conditions. 

As evidence of the high reliability 
resulting from the fewer components 
and low current consumption, Gould 
Advance is offering a 2 -year 
guarantee on Beta. 

This unit has five DC voltage 
ranges -(200mV -1 kV), five AC 
voltage ranges (200mV - 750V), six 
DC and six AC current ranges 
(2001 A -2A, with a 10A range via a 

Heathkit storage unit. 

394mm (32in wide x 181in high x 152in 
deep). -Heath (Gloucester) Ltd. (Dept. 
P.W.), Gloucester, GL2 6EE. 

NEW VEROBOX 
Vero Electronics Limited have an- 
nounced an addition to their range of 
plastic Veroboxes,. 

he sloping front design of the box 
rporates an anodised aluminium 
el to enable keyboards, switches, 
ers and other panel mounting 
ponents to be readily housed. 
ensions are 4.5" deep x 6.5" x 3 ". 
Electronics Limited (Dept. P.W.), 

Indu Estate, Chandler's Ford, 
Leigh, Hampshire. 

T 
inco 
pan 
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separate unprotected input), and 
six resistance ranges (20052- 20M52), 
fully protected to 250V r.m,s. Basic 
accuracy of the Beta is E0.2 %. 

Optional extras include a tem- 
perature probe for direct- reading 
temperature measurements between 
-20 °C and +120 °C -with an accuracy 
of ±1 °C, an RF probe (40mV -30V, 
with a 3dB bandwidth of 20kHz - 
500MHz in a 5052 coaxial system), a 

high -voltage probe (1kV to 40kV), a 
battery eliminator and a carrying case. 

Beta is supplied in a rugged metal 
case measuring 246mm wide x 180mm 
deep x 72mm high. Weight is 1.4kg. 
Price is £99 plus VAT. -Gou /d 
Advance Ltd., (Dept. P.W.) Roebuck 
Road, Hainault, Essex. 

Practical Wireless, September 1976 

www.americanradiohistory.com

www.americanradiohistory.com


EAGLE STEREO RECEIVER 

Eagle international have added a 

new AM /FM tuner -amplifier /stereo 
receiver -the R2020 to their 2000 

series. Driving 20W RMS per channel, 
it has provision for connection of two 
turntables, outputs for two pairs of 
speakers and tape facilities allowing 
two tape decks to be used for alterna- 
tive recording /playback. 
' Functions are selected via an 
arrangement of push buttons on the 
front panel. Audio section has a 

quoted S/N ratio of 64dB. Total 
harmonic distortion for rated output 
is less than 0.2% and frequency 
response is quoted as 15Hz -36kHz 
+2dB. The housing is of teak veneer 
with recessed louvres and brushed 
metal fascia. Price is £126.40. Eagle 
International (Dept. P.W.), Precision 
Centre, Hesther Park Drive, Wembley, 
HAO 1 SU. 

NORMENDE'S 'GLOBEMASTER' 

The new Normende 'Globemaster' 6 -band 
portable priced at £7860. 

Normende have announced the return 
of the Globemaster battery /mains 
portable radio. It was dropped some 
time ago after the company's intro- 
duction of the larger 'Galaxy' range. 

The Globemaster covers MW, LW, 
VHF and three SW bands -49m, 19m 
and 16 -41m continuous. Tuning is by 
thumbwheel and a tuning meter which 
doubles as a battery condition meter. 
On short -wave bandspread, a second 
thumb -wheel enables fine tuning. 
On FM working there is a switchabl.e 
AFC. Output on batteries is 2W and 
on mains 4W. 

The recommended retail price of 
the Globemaster, which is finished 
in black with brushed aluminium, is 
£7860. Distributors in G.B. are: 
Vessco Vision & Radio Ltd. (Dept. 
P.W.), 4 Blackwater Way, Ash Road, 
Aldershot, Hants., GÚ12 4DL. 
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WIDEBAND AMPLIFIER 
A VHF /UHF wideband distribution 
amplifier for FM and TV has been 
introduced by Labgear. Type CM6049 
can be employed as a 6 -band amp- 
lifier and its full output is capable of 
feeding external splitters to tap -off 
units for even more outputs. Band- 
width is 40- 860MHz and full output 
provides a gain of 4.0dB. Isolation 
between outputs is better than 36dB. 
Input source and output load im- 
pedance are 75 ohms and noise figure 
typically 7dB. Provision is made for 
powering Labgear masthead pre- 
amplifiers at 16V 3mA or 24V 30mA. 

Further information and prices 
may be obtained from Labgear 
Limited (Dept. P.W.), Abbey Walk, 
Cambridge,' CB1 2RQ. 

The Eagle stereo receiver model R2020. 
Price is £126.40. 

NEW PHILIPS I.C.E. 
Latest in -car unit from Philips is the 
AC 860 radio /cassette player. It 
replaces the models RN642/RN712 
and Philips have developed a new 
tape transport mechanism for the 
machine which cuts the number of 
moving parts from 600 to about 140. 
The AC 860 also has a new improved 
Super Turnclock system which 
enables a single button to select 
and lock on to 6 pre -tuned stations. 
Other features include: I.A.C. (Inter- 
ference Absorbtion Circuit) which 
helps to cut all passing car inter- 
ference on FM and reduces own -car 
suppression to a minimum. Three 
band radio (LW /MW /FM stereo). 
FM stereo indicator. Stereo cassette 
play facility. 2 channel (2 x 5W) 
output. Treble and bass controls. 
Fast wind and rewind controls. Auto 
stop at end of tape and auto- switching 
to radio at end of cassette playback. 
Price is £19896 including VAT. 
Philips Electrical Limited, (Dept. PW) 
Century House, Shaftesbury Avenue, 
London, WC2H 8AS. 

AVOMETER 73 

Avo's latest meter -the Avometer Model 73. 

Avo recently announced their Avo- 
meter Model 73. It combines wide - 
range coverage with small size and 
an overload protection system. 
Ranges include 150mV to 750V d.c., 
7.5V to 750V a.c. 75µA to 3A d.c., 
3mA to 3A a.c. and 2142 to 20MD. 
Sensitivites are quoted as 20kO /volt 
d.c. and 214volt a.c. Frequency 
bandwidth is over 50kHz on many 
ranges. 

The Model 73 comes complete with 
leads, prods, clips and full operating 
instructions. A range of accessories, 
which includes a carrying case, plug - 
in shunts and a 30kV d.c. probe is 
available. 

Price of this new meter is £33 plus 
VAT. -Avo Limited (Dept. P.W.), 
Archcliffe Road, Dover, Kent, CT17 
9EN. 
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GOING BACK... 

s 

1923 Reteibte 
SEVERAL readers have ap- 

proached me asking if it 
would be possible to publish 

designs to enable them to build 
up vintage receivers using vin- 
tage components. Well, from 
time -to -time, I hope to publish 
circuits with component values 
so that you can do just this. Last 
month we had the "Everyman 
Four" -this month we have a 
compact HF amplifier receiver. In 
this circuit the three electrode 
valve (tack your pick!) is 
used to amplify the HF oscil- 
lations before they are detected. 
The anode circuit contains the 
coil L2, the circuit being com- 
pleted, partly by the self- capacity 
of the coil and partly by the 
capacity between filament and 
anode of the valve. One could 
use either slider -type inductances 
or variometers. 

Li will vary obviously accord- 
ing to the wavelengths to be re- 
ceived. For MW it could be a 4in 
diameter tube 5in long wound 
for 4'2in with No. 24 enamelled 
wire. L2 could be 4in diameter, 
Bin long wound for a distance of 
7in with No. 24 enamelled copper 
wire. 

In 1923, if one wanted to re- 
ceive Paris on 2,600 metres, Ll 
was wound on a 4in diameter 
former ilin long. Windings were 
10'2in with No. 24 enamelled cop- 

50 
20 

COLIN RICHES 

per wire. L2 was of similar size 
but some additional inductance 
had to be connected in series 
with it. It was suggested there- 
fore that a non -variable coil of 
similar specification was connec- 
ted in series with this variable in- 
ductance. 

To operate the receiver both 
L1 and L2 should be adjusted un- 
til the loudest signals are ob- 
tained. Careful adjustment of Rl 
and the crystal detector Dl will 
obviously improve signals. 

Components required are: Ll 
(slider -type inductance) L2 
(larger slider -type inductance) 
R1 (filament rheostat of 7- 1051.) 
Vl (three -electrode valve) Bl (6V 
accumulator) B2 (40 to 80V HT 
battery) Dl (crystal detector) 
Phones (high - resistance type). 

Vrealaba rt. 
IN the year 1897 noises were 

being made about a device 
for locating fog- signals at sea 

and one of our Going Back readers 
has sent me some information on 
a device available at that time - 
perhaps it could even be called 
the 'forerunner of radar'! 

In those days, even, as it is now, 
it was difficult, when at sea, to 
determine the direction from 
which sounds came, so if another 
ship's fog horn was sounding, it 
could almost be coming from any 

L1 

408 

R1 

vi 

1111- 1111 

B2 

L2 0 

One valve /crystal receiver. 

D1 

Phones 

1W2831 

of the 360 points of the compass. 
American scientists dreamed up 
a device which would seem to 
have solved the problem. (see pic- 
ture). 

The device comprised a vane, 
like a radar antenna, mounted 
on a vertical pole so that it could 
have a clean sweep of the horizon. 
On each side of this vane was a 
sound pick -up tube which had 
pipes connecting it to the ears 
of the operator who would 
be situated in a cabin below 
the apparatus. The convex sur- 
faces of the vane acted as 
reflectors to their own receiver 
tubes. To locate the direction of 
a sound in fog, the vane was 
rotated by means of a hand wheel 
until sound was heard in one ear 
only. It was then turned until 
sound was heard in the other 
ear. The two positions of the vane 
were indicated on a dial just 
above the handwheel and the 
direction from which the sounds 
came was exactly mid -way be- 
tween them. 

Believe it or not, many trials 
with this unit in thick fog were 
very successful and the apparatus 
was installed on the U.S.S. 
Indiana and several vessels of 
the mercantile marine. 

Vintage 
EQUIPMENT WANTED 

. An Ormond Disc Drive with 
escutcheon to complete a Burgone 
Olympic 3 receiver (1932- 1933).- 
S. Woods, 9 Portal field, Statham, 
Norwich, Norfolk. 

Practical Wireless, September 1976 

www.americanradiohistory.com

www.americanradiohistory.com


CI Os 

IN NEXT MONTH'S 

Bracket" 
cars 

have 
to Y 

er . the rac 
or "kipper at 

¡cul your 

doesn't 
electronics 

built in 
mus 

do 

their 
tthat s expensive 

mod 
any or 

slightly 
les cover a project out. es will arree P 

Our next tras, starting with 
kree rojec control. "Hazard an those detailing Wiper Acti describe 

she 
Inter agazine itselr Nee desl CIOt all an 

the -build gi Prote 
leasy-read, easy-build Devices suera! 

d " Anti-:The-It usual g 

th,so included 
eSránduProjects 

t rea nteres 
tu 

PRESENTED WIT i 
PRACTICAL WIRELESS 

OCTOBER 1976 

Practical Wireless, September 1976 409 

www.americanradiohistory.com

www.americanradiohistory.com


a wide 
CAPAC 
I. HICKMAN 

T HIS instrument was designed to measure capaci- 
tance from 1pf to 30µF, providing a direct 
read -out of the measured value without the 

manipulation of balance controls. For this reason, 
it is more convenient in use than a Capacitance 
Bridge. 

It also provides a bias of 3V d.c. across the capa- 
citor under test. Although this is low enough to be 
suitable for any type of capacitor, including 3V 
working disc ceramics, it is larger than the test 
waveform and no voltage reversals are experienced 
by the capacitor under test. 

DESIGN PRINCIPLES 
Fig. 1 is a block diagram of the instrument. The 

mode of operation is by measuring the amplitude 
of a test wave -form after it has been attenuated 
by a passive lag CR network, of which the capacitor 
is the CAPACITOR UNDER TEST (C.U.T.). 

Series R 
resistor 

Test waveform 
generator 
850Hz 

Capacitor c1-'ß 
under test c - 
(C.U.T.) 

Electronic 
voltmeter 

I W2961 

Fig. 1. Block diagram showing the three main divisions of the unit. 

The relation between the alternating voltage input 
to the measuring section and the value of the capa- 
citance under test at a constant test frequency is 
shown in Fig. 2. It does, of course, have the same 
shape as the curve of output voltage versus fre- 
quency for a mixed capacitor. 
Fig. 2. Curve of output voltage against capacitance for a fixed value of 

resistance and a fixed frequency. 

40 

0.1nF 

410' 

1nF 10nF 0.lpF 1NF 10p F 

1W2971 

If the circuit (which covers 10 to 1 in capacitance 
value on any one range) worked on the part of the 
curve of output voltage versus capacitance value 
indicated in Fig. 2, the meter deflection would be 
inversely proportional to capacitance. This has two 
advantages. Firstly, the resolution for small values 
of capacitance is much improved. Secondly, the 
meter will always be deflected whilst the instru- 
ment is switched on but not in use, a useful indica- 
tion that it needs switching off! 

However, with this arrangement the resolution 
for larger values of capacitance would suffer unduly 
and two steps are taken to prevent this. 

W298 

Check 
bett 

Off 
X1 Measur 

cap 
X3 

S1 

R5 R6 
82k 120k 

0.068NF 

1 Tr1 
/gC213 

R10 
>240 

X1 

o 
R2 

82k 

VR1 R4 
47k 33k 
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BC108 

4 

Practical Wireless, September 1976 

R12- R 

www.americanradiohistory.com

www.americanradiohistory.com


_a o 

www.americanradiohistory.com

www.americanradiohistory.com


. my grandfather bought his first bits and pieces from 
Home Radio of Mitcham 30 years ago -and he still relies 
on them! So does my father. It's not surprising that I've 
been bitten by the same bug. 
When Dad saw how keen I was on electronic gadgets he 
bought me a Home Radio Components catalogue. Between 
you and me I think he was getting fed up with me keep 
borrowing his! 1 must say it really is a smashing book. I 

spend hours poring over it deciding what I shall save up for 
next. Although I can't afford to spend much yet Home 
Radio treat me like a millionaire. I've been told that it's a 

small family business that hasn't grown too big to care for 
the amateur constructor. 

t 

1 

1 

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 

L 

Another thing I like about Home Radio is that if I have any 
queries or problems I can go right to the man at the top. 
On several occasions I've found him jolly helpful. 
Let me tell you a bit more about this catalogue. It lists about 
5,000 items and has about 2,000 pictures (so they tell, me- 
I haven't actually counted them) and it's laid out so clearly 
that even I can find my way around it easily. It also tells you 
all about their Deposit Credit Scheme which I will be able 
to join as soon as I'm eighteen. I find it quite exciting to 
think that I shall then be able to pick up the phone on a 
Sunday night and read over my order to their answerphone 
machine, and by Monday my gear will be on its way to me. 
I can hardly wait! 

se. 

s 

(Regn. No. 
London The price of £1.25 applies 

only to customers in the 
U.K. and to BFPO Addresses. 

If you are a constructor, 
of any age between nine 
and ninety, you really 
must get a copy of the 
fabulous Home Radio 
Catalogue. The cost is 
only 90 pence, plus 35 
pence for postage and 
packing. Why not send 
them a cheque or postal 
order for £1.25 today? 

HOME RADIO (Components) LTD Dept. PW, 234-240 London Road, Mltcham,CR4 3HD. Phone 01- 648 8422 
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TRANSISTOR UNIVERSAL AMPLIFICATION Co. Ltd. PHONE 01 -672 3137 / 672 9080 

O MONO DISCO MIXER 
WITH AUTO FADE 

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 á 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 1M S2; Deck Tone Controls -treble total range 
36dB at 15kHz -Bass total range 36dB at 50Hz. Mic input -200 ohms upwards 2mV 
into 22k. Mic Tone Control -Total range 40dB at 15kH. Tape input -100mV into 200 
ohms. Power requirements 20 -50 volts d.c. at 50mA. R.I.A.A. comp mag inputs 
available 75p extra: 
PANEL SIZE 18 x 4 }in DEPTH 3in £39.75 

TUAC AMPLIFIERS 
TUAC AMPLIFICATION 

Loline 125 watt with sustain £81 

o Loline 60 -watt with sustain £65 

Combo twin 60 reverb £140 

Combo 30 £75 

4 x 12 200 -watt Cabs £135 

2 x 12 100 -watt Cabs £80 

Mini PA Bin £125 

Disco Reflex Cab £95 

STOCKISTS -CALLERS ONLY 
Geo Mathews, 85 87 Hurst Street, Birmingham (Tel. 021-622 1941). 
Arthur Sallis Ltd., 28 Gardner Street (Tel. Brighton 65806). 
Bristol Disco Centre, 26 The Promenade, Gloucester Road (Tel. 

Bristol 41666) 
Soccodi, 9 The Friars (Tel. Canterbury 60948). 
Cookies Disco Centre, 132 West Street (Tel. Crewe 4739) 
H.B. Electronics, 54 Montagu Street (Tel.lcettering 83922) 
Leighton Electronics Centre, 59 North Street (Tel. Leighton 

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

0340) 
Damon Electronics, 99 Carrington Street (Tel. Nottingham 538801 
Electra Centre, 58 Lancaster Road (Tel. Preston 58488) 
Luton Disco Centre, 88 Wellington Street, Luton (Tel. Luton 411733) 
Mitchell Electronics, 64 Winchester Street (Tel. Salisbury 23689) 
TUAC Sound Centre 163 Mitcham Road Tooting (Tel. 01 -672 3413) 
Mon--Sat. 9.30 a.m. -5.30 p.m. 
Half Day Wed. 9.30 a.m. 1 p.m. 

PRE AMPLIFIERS 
VAO8 
Designed for use with TUAC power amplifier modules. Extensive research has gone 
into various wide range tone control circuits produces superb sound quality. 
Thousands are already in use in high quality professional amplification systems. 

VAO8 Vol. Treb. Mid and Bass controls. HI. IMP. FET. I/P suitable Mid. Guitar, 
Radio. Crystal /Ceramic P.U. Sensitivity 4mV. Treble +35dB at 16kHz. Mid +20 
-15dB at 1 kHz Bass + 20 -10dB at 40Hz. 

£8.50 
VAO6 Vol. Treb. and Bass controls. Sensitivity 6mV. Treb. +28 -15dB at 12kHz. 
Bass f 18d B at 40 Hz. 

£7.50 
OSVAO8 STEREO PRE AMP Vol. 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 at40Hz Plus Full Balance Control. Fully I/C operation 
supply voltage +15VDC. 

£15.00 

AMPLIFIER MODULES 
Q TL30 D.C. COUPLED POWER AMPLIFIER MODULE 

Output power 30 watts R.M.S. continuous sine wave into 8 Ohms 
T.H.D. at full power 0.5% 
Signal to noise ratio -85dB 
Input sensitivity 6OmV into 50k ohms 
Frequency response 25Hz -50kHz 
8transistors 4 diodes 

TL60 5x5x3in 
60 watts R.M.S. continuous sine wave output 
2R.C.A. 110 watt 15 amp transistors 

W TL100 5 x 5 x 3in 
100 watts R.M.S. continuous sine wave output 
2 R.C.A. 150 watt 15 amp transistors 

Our Technical TP125 7 x 6 x 3in 
and Production 

125 watts R.M.S. continuous sine wave output 
facilities are 4 R.C.A. 150 watt 15 amp output transistors 

£12.50 

£16.75 

£18.75 

£23.25 
available for Specification on power modules: Rugged layer wound driver transformer Short- 
special overload protection Only 6 connections. AIt output power special pro- ratings f 0 5d B. Output impedance 8 -15 ohms; THD at full power 2% typically 1 %; 
jests to clients nopse betterr than6010dgto 

10k S2; Frequency response 2OHz- 20kHzf 2dB. Hum and 

requirements 
N.A.D.J. 'DISCO 76' EXHIBITION 
Bloomsbury Centre Hotel 
Coram Street, Russell Square, 
London 

ALL PRICES INCLUDE V.A.T. POSTAGE AND PACKING FREE 
TECHNICAL INFORMATION: TEL 01 -672 3137 

412 

TRADE AND EXPORT ENQUIRIES, TEL: 01 -672 9080 
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MANUFACTURERS OF ELECTRONIC & AMPLIFICATION EQUIPMENT 

O POWER SUPPLIES 
Vacuum varnish impregnated. Transformers with supply 
board incorporating pre -amp supply: 
P5250 for supplying 2 TP125s £28.00 
PS 60/60 for supplying 2 TL6Os £25.50 
PS 125 ± 45 volts for TP125 £16.75 
P5100 ± 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 disc mixer £6.50 

4 CHANNEL SOUND TO LIGHT 
SEQUENCE CHASER -4LSMI o 
® 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 £18.75 Patents applied for 

Model 501500W per channel as above without sound triggering £12 .25 

( STEREO DISCO MIXER 
With touch sensitive switching and auto fade 

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 +it 1kHz. Bass controls ±18dB at 60Hz. Treble controls 
±18dB at 15kHz. 
OUTPUT: Up to 3 volts ( +12dB) available. Attenuated output for TUAC 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 
cue indicator. 
Miscellaneous Facilities: Two illuminated deck on /off switches. Mains illuminated 
on /off switches. Auto fade illuminated on /off switch. Mains powered with integral 
screen and back cover. Complete with full instructions. £115 Size; 25in long x bin high x Sin deep 

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 

£18.00 

(Single Channel Version 1500 Watts £9.50) 

FRONT PANELS FOR 
LIGHTING EFFECT MODULES 

(complete with switches, peons and knobs) as illustrated 
For S1LMB 

I/44 £6.50 
TUAC 

Ait 
*A" , 

ruac . 

4 TAG 
: 

-,Y;' 
. 

4 ,4B 
Size 9" X 4;" 

A Size: 6=:" x 4;" 
For 4SLM1 

£5.50 
For S1LMB 
combined with 3SDM1 

£7.50 

O 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 -3SDM1 £13.00 3.00 

See you on STAND 39 

We will be demonstrating our full range daily 
Sept. 6 -7 -8 noon to 9 p.m. 

O FUZZ 
LIGHTS 
RED GREEN BLUE. 
AMBER 
240 volt a.c. Long Life 
Candle Bulb, Revolv- 
ing Reflector. adds a 
new dimension to 
disco lighting effects. 

£19.50 

Suppliers to H. M. Govt. Depts. Manufactured and 
assembled in Gt. Britain fully tested and guaranteed 

TO ORDER BY POST 
Make cheques P.O.s payable to TUAC LTD. PW 9 

or quote Access Barclay Card No. and post to 
TUAC LTD. (PW9) 119 Charlmont Road, London, 
SW17 9AB. We accept phone orders from Access, 
Barclay Card Holders. Phone 01- 6723137, 9080. 

Send large stamped addressed envelope with all enquiries for fully illustrated 12 page catalogue 
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fe`d94eardeal 00#it 
A. Marshall (London) Ltd Dept: PW 
40/42 Cricklewood Broadway London N W 2 3ET Tel: 01 -452 0161/2 Telex: 21492 
& 85 West Regent St Glasgow G2 2QD Tel: 041 -332 4133 
& 1 Strue a one Fishponds Bristol BS16 2LX TeI: 0272- 654201/2 
á 27 Rue Danton Issy Les Moulineaux Paris 92 

Catalo ue rice 35 
(30p to ca14e0rs) 

Our range covers over 7,000 items. The largest selection in Britain 
Top 200 IC's TTL, CMOS & Linears 
CA3020A if -45 
CA3028A E1.85 
CA3035 LI 35 
CA3046 73p 

CD4049 56p';NE555V 48p 
CD4050 56p NE556 £1 .30SN7447 
CD4510 El 54 NE560 E4.48 
CD4511 70p NE565 £1 30SN7450 

SN7446 

SN7448 

CA3048 E215CD4516 El.54SL414Af2.35SN7451 
CA3052 EI 62 CD4518 £1 3861_610C E235SN7453 
CA3089E f2.00CD4520 EI 386L611C E235SN7454 
CA3090Q14.25 LM30IAH 47pSL612C E235SN7460 
CA3130 88p LM308N LI .17 SL620C E350 5N7470 
CD4000 20p LM309K LI 8051.621C £3 50SN7472 
C04001 20p LM380 98pSL623C £575SN7473 
CD4002 20pLM381AN£2-07SL640C6.4.00SN7474 
CD4006 if .16 LM702C 75p SN7400 I6p SN7475 
CD4007 20p LM709 SN7401 16p SN7476 
CD4008 97p TO99 40pSN7402 16p SN7480 
CD4009 57p 8D1L 40pSN7403 16p SN7481 
CD4010 57p 14D1L 40pSN7404 18p SN7482 
CD401 1 2Op LM71 O 45p SN7405 ISp SN7483 
CD4012 20p LM723C 60pSN7406 Sip SN7484 
CD4013 59p LM741C SN7407 I8p SN7485 
CD4014 £1.01 TO99 38pSN7408 I8p SN7486 
C04015 fl .01 BDIL 38pSN7409 I8p 3N7490 
C04016 56p 140IL 40pSN7410 16p SN7491 
CD4017 E1 .01 LM747CN 78p SN741 120p SN7492 
C04018 if .01 LM748 SN7412 25p SN7493 
CD4019 57p 8DIL 44pSN7413 40p SN7494 
CD4020 £1 .12 14DIL 41p SN7416 43p SN7495 
CD4021 E1.01LM3900N 55pSN7417 43p SN7496 
CD4022 97p LM7805P E1 .99 SN7420 16p SN74100 
C04023 20p LM7812P £I 995N7423 26p SN74107 
CD4024 79p LM7815P EI .99 SN7425 27p SN74118 
C04025 20pLM7824P £199SN7427 27p SN74119 
CD4027 56p MCI 303L £1 .44SN7430 I6p SN74121 
CD4028 91p MC1310P £1 .91 SN7432 27p SN74122 
CD4029 LI 17 MC1330P LI .355N7437 35p SN74123 
CD4030 57p MC 1351 P E1 87 SN7438 35p SN74141 
CD4031 L2.26MC14553 £4.07SN7440 I6p SN74145 
CD4037 97pMCI466Lf395SN7441 76p SN74150 
CD4041 83p MC1469R £2.505N7442 55p SN74151 

N74153 73p. 
86p SN74154 £1.29 
81p SN74157 68p 
85p SN74160 £1.20 
16p SN74161 £I 20 
16pSN74162 EI .20 
16p SN74163 if 20 
16p SN74164 93p 
I6p SN74i65 93p 
32p SN74167 E3 70 
26p SN74174 £1,06 
30pSN74175 94p 
30p SN74176 86p 
40p SN74180 £1.23 
36p SN74181 £2.58 
45pSN74190 f1 33 

£1 10 SN74191 £1 33 
67pSN74192 £I13 
92p SN74193 E1 13 
85p SN74196 El 81 fl -25 SN74197 £1 .81 
29pSN74198 £204 
43pSN74199 £204 
68pSN76003N52.36 
43p SN76013NEI .50 
43p SN76023NE1 .50 
74pSN76033NE230 
59p TAA263 E1 25 
78p TAA300 £2.67 

LI 15 TAA350A E248 
30p TAA550 40p 
90p TAA611 C 4225 

E1.80TAA621 E2.15 
34p TAA66IB El J2 
45p TBA641B £250 
40p TBA65I - El 80 
72p TBA800 89p 
74pTBA8I0 98p 

E1-20T8A820 85p 
77p TBA920 £1.79 

VIDEO-WRITER PROJECT IN THIS ISSUE-WE CAN SUP- 
PLY MOST COMPONENTS AT DISCOUNTED KIT PRICES 

Call in and see us 9 -5.30 Mon -Fri 9 -5.00 Sat 

POPULAR SEMICONDUCTORS 
2N696 25p 
2N697 16p 
2N699 55p 
214706 12p 
2N708 21p 
2N916 43p 
2N918 34p 
2141302 37p 
2N1306 45p 
2141308 60p 
2N1711 27p 
2142102 60p 
2N2148f1 .65 
2N2218A 47p 
2N2219A 52p 
2N2220 35p 
2N2221 22p 
2N2222 25p 
2N2369 25p 
2N2646 55p 
2142905 37p 
2142906 28p 
2142907 21p 
2N2926G 13p 
2N3053 25p 
2N3054 50p 
2143055 65p 
2N339I 29p 
2N3393 15p 
2N3440 57p 
2N3442 E 1.20 
2N3638 I6p 
2N3702 17p 
2N3703 I5p 
2N3706 14p 
2N3708 14p 
2N3716 f2.60 
2N3771 El '60 
2143773E2.65 
2N3789£2.60 
2N3819 26p 
2N3904 21p 

2N3906 22p AF139 69p BD139 42p MPSA56 20p 
2N4058 20p AF239 74p BFI l5 36p 0C28 £200 
2N4062 I8p AF279 80p 8E117 70p 0C42 50p 
2144921 60p AF280 85p 8E154 25p TlP29A 50p 
2N4923 70p ALI02 LI .50 BF180 36p TIP3IA 62p 
2145245 29p 8C107 14p 8E181 36p TIP32A 75p 
2N5294 35p BC109 15p 8F184 35p TIP34A LI 20 
2N5296 36p BC1478 I0p 131194 12p TIP3SA E250 
2N5458 26p 13C1498 13p 8E196 13p TIP36A E355 
2145459 29p BC157A 12p 8E197 14p TIP4IA 70p 
2146027 45p BC158A Ilp 13E198 15p T1P42A 70p 
3NI28 80p BCI67B 12p BF244 35p T1P2955E1.00 
3N140 £1.00 BC1688 12p BF258 49p T1P3055 50p 
314141 85p 8C1698 12p 8E259 49p T1S43 30p 
3N200 £2.60 BC182 11p BFS98 27p ZTX300 15p 
40361 45p BC' 82L 14p BFR39 24p ZTX301 15p 
40362 48p BC183 11p BFR79 24p ZTX50I ISp 
40406 48p BCI83L 14p BFX29 36p ZTX502 18p 
40407 30p BC184 12p BFX84 38p 114914 7p 
40408 50p BC184L 14p BFX85 41p I N4007 18p 
40409 55p BC2I2 14p SFX88 32p 1N4148 7p 
40410 55p BC212L 14p BFY501 30p I N5404 18p 
40411 £2.30 BC213L 16p BFY51 38p 1N5408 40p 
40594 75p 8C214L 19p BFY52 36p AAI19 14p 
40595 88p 8C2378 14p BRY39 50p BA102 15p 
40636 E115 BC239C 16p ME0412 20p BAI45 19p 
40673 73p BC257A I7p ME4102 10p BA155 12p 
AC126 37p BC2598 18p M1480 f1.05 613I0313 20p 
AC127 44p BC301 45p M1481 E1-30 B81048 34p 
AC128 37p BC307B 20p 141490 E105 BY126 27p 
ACI52 50p BC309C 25p MJ491 E1-55 BYZII 70p 
ACI53 40p BC327 20p Mj2955 El .00 BYZI2 70p 
AC176 40p BC328 19p MjE370 68p 0A47 IOp 
AC187K 40p BCY70 25p MIE371 8Ip OA90 6p 
AC188K 45p BCY72 24p MjE520 65p 0A91 6p 
ADI61 £1.23 130121 E2.00 MJE521 75p 0A200 8p 
AD162 f1.23 BDI24 E2.00 M1E2955E1.25 BY164 57p 
AFI06 45p BD131 51p M1E3055 75p ST2diac 20p 
AF109 45p BD132 54p MP8113 45p 40669 £1-00 
AFII5 65p BD136 36p MPSA05 20p TIC47 38p 
AFI16 65p 130137 36p MPSA06 20p C106D .65p 
AFII8 65p BD138 39p MPSA55 20p ORPI2 70p 

Prices correct at August, 1976, but ail exclusive of VAT. P.&P. 30p 

Dolby TM 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 (Dolbyise) signals during recording, and, during playback, may be used to decode either your own encoded material, or commercially available Dolby encoded cassettes. 

PRICE: £34.40 + VAT 

'Wireless World' 
May, June, July '75 

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' 

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: 75dß (20Hz to 
20kHz, signal at Dolby level) at 
Monitor output 

Dynamic Range > 90dB 
30mV sensitivity 

S-2020TA STEREO TUNER AMPLIFIER KIT PRICE: £48.95 + VAT 
SOLID MAHOGANY CABINET f 

A high -quality push -button FM 
Varicap Stereo Tuner with Interstation 
mute combined with a 20W r.m.s. per 
channel Stereo Amplifier. 

Please add VAT at 12 } %, unless marked thus u when 8% applies 
We guarantee full after sales technical and servicing facilities on all our kit: 

Please 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 377106 

INTEGREX LTD. 

THD <0.1 %,(ja 20W 
Tuner S/N 30dB (q 1.8µV 

(mono) 
Toroidal Transformer 

Access 
Barclaycard 
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range 
ITANCE 
MET. 

Firstly, two test frequencies are provided, one 
being 3 times lower than the other. Thus, for ex- 
ample, on the i to 10µF range, for values greater 
than 3µF, the lower frequency can be used, giving 
a full scale reading of 3.F on a second scale. This 
scale is calibrated over a 10 to 1 range, permitting 
capacitors up to 30µF to be measured. 

Fig. 3. Full schematic diagram of the meter including on -board and 
chassis mounted components. 

nF 
10 

1 100 

100 1 

PF 1 pF 
10 6 10 

S2 

R34 
100k Tr10 

BC 213 

C8 
0.001pF 

I 

R25 
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R24 
39k 
'OA 

R30 
2.7k 

R31 
1k 

R1 
1k 

R32 
5.6k 

C 

Tr11 
BC213 

S1 b 

C10 r S R36 
22pF 

R18 
`tk+180 
Vti 

R19 
22k//2.2M R23 

47k 

C4 
10pF 

I D1-4 
AAZ15 

C5 
50úF 

r-,\AA,20 
220k S2b 

Tr 5 
2N5485 

R29 
3.3k 

Tr8 
Tr7 BC213 

R27 
68k 

Old 
B 

R21 
2.2M 

VR4 
4.7k 3 R22 1 

C.U.T. 

TBZY88 
C6V2 

Tr6 
BC108 

10M+10M 
+2.2M 

17, 5.6k 

R26 
1.8k 
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Tr9 
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R33 
8.2k 

VR3 
4.7k 

®t` 

R35 
33k 

C9 
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1k 
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Secondly, by moving the range of the curve in 
Fig. 2 over which the instrument operates to the 
left, the scale for lower values of capacitance can 
be slightly compressed, as the operating range now 
partly covers the shoulder of the curve. This results 
in an improvement of resolution for higher values of 
capacitance and in fact the scale shape (apart from 
reading right to left) closely approximates the ideal 
logarithmic shape. This law, like the C and D 
scales of a slide rule, provides a constant percentage 
reading accuracy or resolution. 

Of course, as the test wave form is actually a 
square wave, the foregoing comments apply 
primarily to its fundamental component, but the 
harmonics do not affect the argument and a stable 
amplitude square wave is more easily generated 
than a stable amplitude sine wave. 

DETAILS OF THE CIRCUIT 
Fig. 3 shows the full circuit diagram of the in- 

strument. The operation is as follows. Trl and Tr2 
form an emitter coupled multivibrator. These con- 
duct alternately and the combined emitter currents 
flow through Trl and R4 or through Tr2 and R7. The 
voltage produced across R4, fed back to C2 via TR2, 
determines the voltage through which C2 has to 
charge and discharge and hence the frequency. How- 
ever, the effective value of resistance in the collec- 
tor circuit of Trl consists of R3 in parallel with R4 
and R2 plus VR1 when selected, setting the two 
operating frequencies. The voltage across R7 turns 
on Tr3 on alternate half cycles, thus driving the 
base of Tr4 with a square wave switching between 
0 and 6.2V. R9 thus defines a square wave current 
delivered by Tr4 to the parallel combination of R10, 
R11 and R12. This is equivalent to an ideal voltage 
source behind 22052 and is fed to the capacitor under 
test. On other ranges, resistors R18 or R19 etc. are 
added to increase the source resistance to 2.2Kil, 
22K11 etc. up to a maximum of 22M52. 

The C.U.T. attenuates the applied test wave form 
by some amount, depending on its capacitance and 
the source resistance which has been selected at S2. 
With the latter in position 6 and S1A in position 
3, likF causes just that attenuation which results 
in the meter reading full scale. Larger capacitances 
will reduce the reading and since the meter is 
scaled in capacitance, their value can be read 
directly from the 1 to 10 scale or from the 3 to 30 
scale with S1 at position 4. Note that with the test 
terminals open circuit, the meter will read off scale 
to the right. The exception to this is the 10 to 100 
pF scale. 

There is, of course, some residual capacitance 
associated with S2B, the test terminals and Tr5 
input. By careful layout and with short wiring this 
can be kept to under 10pF. Just sufficient extra 
capacitance is then added to the positive test ter- 
minal (the negative one is connected directly to the 
front panel to give a reading of 10pF i.e. full 
scale, with nothing connected to the test terminals. 
The instrument thus reads 10pF high on all scales, 
so that a reading of 100pF is obtained with a C.U.T. 
of 90pF, whilst a reading of iipF corresponds to a 
C.U.T. of 1pF. This arrangement extends the range 
of the instrument by a factor of ten. For capaci- 
tances of 1000pF or greater, there is no point in 
subtracting 10pF from the reading, as the instru- 
ment does not pretend to an accuracy greater than 
one or two per cent. 
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* components list 

Resistors 
R1 1112 

R2 8.2112 
R3 82112 

R4 33k52 
R5 82kS2' 
R6 1201,12 

R7 10112 

R8 6,2111 
R9 82012 
R10 _240121% 
R11 5.11121% 
R12 5-6kt21% 
R13 -5-61121% 
R14 5-61121' 
R15 5 61121% 
R16 5-611.21% 
R17. 5-611} 1 % 
R18a 1-81121% 
R18b 180121%, 
R19a 221121% R36 
VR1 4-7111 Min. skel. vert. 
VR2 4 7112 Min. skel. vert. 
VR3 4-7112 Min. skel. vert. 
VR4 4.7112 Min. she!. vert, 

R19b 
R20 
R21 
R22a 
R22b 
R22c 
R23 
R24- 
R25 
R26 
R27 
R28 
R29 
R30 
R31 
R32 
R33 
R34 
R35 

Capacitors 
Cl 50rrF 
C2 0.068/iF 
C3 250rtF 
C4 101rF 
C5 SflrrF' 

Semiconductors 
Tr1 BC213C 
Tr2 BC213L 
Tr3 BC108 
Tr4 - BC1'08 
Tr5 - 2N5485 
Tr6 BC108 
Tr7 BC108 

, 

Tr8 BC213L 

C6 
C7 
C8 
C9- 
C20 

2.2MS2. 1 %` 

220112:1 % 
2 21v1111% 
101V1121% 
101V1111%, 
2 2M121% 
47112 
39112 
8 2112. 

1-8111 
6 811-> 

1 8112 :. 
3.3112 
2.7112 " 
1112 
5.6112 
8 2112 

100112 
3311) 
1112 

50írF '. 

50j+F 
0 041 ?? F 

250,n F 

221cF 

Tr9 ' 13C108 
Trio BC213L 
Tr11 BC213L 

.. 

'01 AAZ15 ' 
D2 AAZ15 
03 AAZ15' 

-04 AAZ15 
D5 BZY88 C6V2 

Miscellaneous 
PCB, Readers Service, Meter, 100? +A fsd: 51, 3 pole 
4 way. S2, 2 pole 6 way 2 wafers 

The meter amplifier is driven by the low input 
capacitance buffer stage Tr5 and Tr6. As FET Tr5 
is biased via R11 and the resitance network selected 
by S2, it imposes no shunt input resistance across 
the C.U.T. and its input capacitance is kept low by 
the source -follower connection with the drain boot- 
strapped by Tr6. The gate of Tr5 is biased at about 
+3-5V and this bias is convenient when measuring 
electrolytic capacitors, which should be connected 
in the polarity indicated in Fig. 3. Large electrolytics 
and 3V working high K ceramic capacitances will 
exhibit appreciable leakage current. This will not 
upset the biasing of Tr5, since when these capaci- 
tors are being measured, the source resistance of 
the bias circuit is low with S2 in position 4, 5 or 6. 

The signal from Tr5 is applied to the meter circuit, 
which consists of a common emitter amplifier Tr7 
with AC shunt feedback via the meter. High loop 
gain is ensured by Tr8, which effectively multiplies 
the value of Tr7's collector load R30 by boot- 
strapping. The collector current of Tr8 is returned to 
the emitter of Tr7 to stabilise the DC conditions of 
the two transistors. C6 prevents this degeneration 
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occurring at AC, thus maintaining high loop gain in 
the main NFB loop via the meter. The meter is also 
used to indicate the state of the batteries in position 
2ofS1. 

The whole instrument runs from stabilised sup- 
plies of 6.2V and 12V. Tr9 is an error amplifier 
which compares the 12V stabilised rail with the 6.2V 
reference voltage across D5. VT9 turns on just suffi- 
ciently to cause Tr10 to absorb some of the base 
current available to the pass transistor Tr11 via R35. 
The remaining base current is just sufficient to 
enable Till to maintain its collector at 12V. 

This circuit has several advantages over more 
conventional stabiliser circuits. It operates down to 
a battery voltage of 12.5V or less, enabling maxi- 
mum life to be obtained from the batteries. It is 
positively self-starting, yet the reference D5 is fed 
from the stabilised output, ensuring good stabilisa- 
tion and the very high loop gain ensures excellent 
regulation. Since the drain on the +6.2V supply is 
small and constant, it can be taken from across the 
reference zener D5. Note that C8, C9 and C10 are all 
essential to ensure the stability of the stabiliser 
under all conditions. 

CONSTRUCTION - 
Any suitable metal case may be used, but it will 

be found convenient to mount the test terminals 
near the bottom of the front panel with the switches 
S1 and S2 above them and the meter above that. 
Wiring from the wiper of S2B to the positive test 
terminal and to R23 and Tr5 niust bé short and 
direct, as in the photograph. 

Photograph t. The inside of the case'' 
;showing the authors method of assembly. 
`Note particularly the direct wiring from 
the board to the meter and switches in 
order to minimise the effect of stray 

capacitance. 
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S2 should be a two wafer switch and R12 to R22 
can be mounted on it as the wafers are spaced apart. 
R22 is built up of three separate resistors in order 
to minimise the stray capacitance which shunts it. 
This is important to preserve reasonable accuracy 
on the 10 to 100pF range. It is for this reason that 
R12 to R17 are not replaced by a single resistor 
from S2A wiper to earth. As shown, they prevent 
any capacitive feed through of test waveform from 
S2A to contacts 2 to 6 of S2A and thence across S2B 
to the C.U.T. Note also the screen on the PCB. 

The batteries should be mounted in the base of the 
case, preferably in a reasonably central position, so 
that the instrument is stable when standing and 
feels well balanced when carried. A mains power 
supply may be incorporated in place of the batteries, 
but in this case, care must be taken that it is totally 
screened from the circuitry of Fig. 3, otherwise hum 
pick -up will bé troublesome on the lower capacitance 
ranges. 

Provided the layout of Figs. 4 and 5 is adopted, no 
difficulties should be experienced, as only compara- 
tively low frequencies are involved. The wave form 
generator runs at 850Hz approx. on the X1 range. 
The circuitry is constructed on a 5.4in X 4in printed 
circuit board. Fig. 4 shows the printed circuit layout, 
viewed from the copper side. It can be transferred 
to the board blank by placing it over the board with 
a piece of carbon paper in between and then tracing 
the PC tracks firmly with an HB pencil. Provided 
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 
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Fig, 4. Etched wiring pattern, drawn full scale to al easy Ptransferer ce to clad board for the doit yourset r 

copper, a piece of well used "Scotchbrite" green 
kitchen scouring cloth, used wet, is ideal. The tracks 
should next be marked in with a suitable ferric 
chloride resist (the author used brushing cellulose 
as sold for touching up car paintwork). After etch- 
ing, which takes about half an hour, wash the board 
well. If cellulose paint has been used, it can be 
removed with Polystrippa paint stripper. Wash the 
board well again and dry. 

Fig. 5 shows the component layout and it is best 
to assemble all the components and pins to the 
board straightaway. The track side of the board can 
then be lightly varnished to prevent the copper 
tarnishing. The completed PC panel was mounted 
with spacers on two brackets secured to the base 
of the case. These brackets also served to retain the 
batteries. R36 is mounted on S1 and R24 between Si 
and the positive meter terminal. 

CALIBRATION 
The accuracy of the capacitance meter in use 

depends entirely on the care with which the calibra- 
tion is carried out. Undoubtedly the best way is with 
the aid of a Standard Decade Capacitor Box. Your 
local Technical College may well permit you to use 
one of theirs, on their premises during normal hours 
of course. Failing this, a good sort through the junk 
box may unearth some 1 per cent capacitors, en- 
abling you to fix the main scale points. Series and 
parallel combinations of these will provide other 
values, permitting the 1 to 10 scale to be calibrated 
in its entirety. 
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However, having completed the construction of 
the instrument, the first job is to check that it is all 
basically operational, so set the four preset pots to 
mid position and connect it to an 18V supply. Check 
that there is 6.2V across D5 and adjust VR3 so that 
the stabilised voltage across C9 is 12V. Check that 
this is maintained from 18V supply down to at least 
12.5V. Check that the square wave at Tr3 collector 
is approximately 6V peak to peak. The voltage at 
Tr8 emitter should read 6.3V, adjust VR4 to achieve 
this. Check that with S2A in position 6 and no capaci- 
tor connected to the test terminals, the meter reads 
off scale. RIO to R22 should, ideally, all be 1 per 
cent, but good accuracy will be obtained if Electrosil 
TR5 2 per cent resistors are used, as around 90 per 
cent of these are in fact within i per cent. The resis- 
tors for the 10 -100pF range, R22, should be checked 
on a resistance bridge. All other resistors should 
be 5 per cent carbon film type. 

Calibrating the meter can lead to disaster, so the 
following procedure, which minimises the risk of 
foreign particles getting into the movement, is 
recommended. Connect 0.03µF to the test terminals, 
set S1 and S2 to position 4. Adjust VR2 for full 
scale reading on the meter. Reduce the capacitance 
at the test terminals to 0.01µF and set S1 to position 
3. Set VR1 for full scale reading on the meter. Next 
increase the capacitance across the test terminals 
in increments of 0.0011AF to 0.02µF, then 0.002µF 
increments to 0.041LF, 0.005µF up to 0.06µF and 
0.01µF up to 0.1µF. At each step, note the meter 
reading against its original scale. Now remove the 
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Fig. 5. The component layout detail for the board at Fig. 4. The wiring pattern is Show 
screen between R9 and R28. 

meter from the instrument and in a clean dust -free 
environment remove the scale plate from the meter, 
immediately replacing the meter front. With a sharp 
edge, remove the numbers from the meter scale, 
together with any other unwanted lettering, but 
leave the original scale. Spray the scale with one 
thin coat of matt white primer. Allow to dry and 
check that the original scale markings can still be 
seen. Apply further coats until the markings are 
just discernible under a strong light. Now calibrate 
the scale from 1 to 10 using the list of readings 
already taken. Add a second scale under the first, 
marked 3 to 30. Add a battery check indications at 
2/3 FSD and replace the scale in the meter. 

This method of calibrating the meter not only 
minimises the risk of damaging it, but also avoids 
the draughts difficulty. When calibrating a meter 
directly, particularly the larger ones, an almost im- 
perceptible draught in the room can offset the 
pointer enough to cause serious errors. 

Alternatively, the ready to use meter scale in the 
heading can be fitted over the existing meter scale. 
This scale is specifically designed to fit the 418in X 
314in l00µ11 meter obtainable from. Messrs. Dzubias, 
of Bolton (see advertisement in this magazine). To 
fit the scale first remove the meter front by easing 
it off over the small retaining pips. Next, carefully 
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remove the meter scale and replace the meter front 
temporarily. Stick the special scale in place using 
the minimum amount of adhesive thinly spread over 
the whole area of the original scale, to prevent 
wrinkling. Water based adhesives are best avoided, 
as they will soak through and make the printing on 
the back show. For the same reason, the adhesive 
should be allowed to become tacky before placing 
the new scale in position. When complete, replace 
the scale in the meter. The whole operation should 
be carried out on a clean sheet of paper, well away 
from the workbench or anywhere else where metal 
filings or dust may be lurking. 

To set up the instrument when using the ready 
printed scale, proceed as follows. Zero the meter 
at the centre of the five dots. Set Si to X 1 and 
select the 10 -100nF range. Connect a i per cent lOnF 
(0.01µF) capacitor to the test terminals and adjust 
VR2 for full scale reading on the meter. Now set 
the range switch to 1 -10nF and the meter should 
read 10 on the upper scale. If it reads high switch 
off and zero the meter to one of the left hand dots. 
Then switch on and repeat this paragraph. 

Conversely, if the meter reads lower than 10, 
switch off and zero the meter to one of the right - 
hand dots. In this way, it should be possible to 
match the scale exactly, but if the reading at 10 is 
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still low, wire a 3.3nF capacitor in parallel with C2. 
If still high, C2 must be reduced by 5 per cent in- 
stead -say 0.056µF plus 6.8nF. It is unlikely that 
further adjustments will be required but if they are, 
repeat the procedure of the last two paragraphs. 

Replace the meter in the instrument. With nothing 
connected to the test terminals, switch S2 to position 
1 (10- 100pF). The meter should read slightly over 
full scale. Solder a piece of stiff wire or brass sheet 
to the positive terminal and bend it toward the 
front panel, to achieve a full scale reading. After 
adjusting it, move the hands well out of the way, as 
grasping even the insulated part of the terminal is 
equivalent to connecting a capacitor of three or 
four pF. Finally, check that at position 2 of Si, the 
meter reads at the check batteries limit with a 
supply of 12.5v. If not, adjust R37. 

hot 
wiring; 

h'2. Additional view inside the case to emphasise the direct 
uireí/ between components and to show a possible location 

of the batteries, 

USING THE FINISHED METER - 
This is simplicity itself! Connect the capacitor 

to be measured to the terminals, observing polarity 
if it is an electrolytic and set S1 to X 1. If the meter 
reads over full scale turn S2 anti- clockwise; if off 
scale to the left, turn S2 clockwise. The exact value 
of the capacitor can now be read from the scale, 
e.g. if the meter reads 2.2 with S2 in position 4, 
the C.U.T. is 22nF or 0.022µF. If the meter reads 
between 3 and 10, better resolution is provided by 
setting S1 to position 4 and reading on the 3 -30 
scale. 
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ACROSS 
3 Feelers about reception? (8) 
7 Song aerials Les removed? (4) 
8 Bell- ringer with the electrical password? (9) 
9 Eric broaçicast as a cake -decorator? (4) 

11 Guilty or not of pale modulation? (4) 
13 Cut -out made by a big combine? (5) 
14 Temper extra German insulation? (4) 
16 Batteries replaced these in some relay systems? 

(5) 
18 Save oscillation for a big pot? (4) 
20 Zero volume in the musical section? (5) 
21 Call sign of anyone? (4) 
25 Quarrel with its backing being very loud? (4) 
26 : Sort of accent actors like to transmit? (9) 
27 Its knobs alone won a contest! (4) 
28 Wyatt to sharpen audio equipment? (8) 

DOWN 
1 Unseen greeting of various lengths ... (5, 4) 
2 . .. in the age of steam! (8) 
3 Power unit that's the origin of cat's whiskers? (4) 
4 Type of water? Try a transformer of !t, lad! (5) 
5 Drink, point north, and cater for vibration! (6) 
6 No valve starters returned tó Bristol area? (4) 

10 And the ramainder have shorted! (3) 
11 Make a call after 22 Down? (5) 
12 Nothing wrong with this component? (9) 
15 Sales cut a twist over electric pieces ?'(8) 
17 Original home of ham? (3) 
19 Get the right pitch for tent reception? (6) 
22 Very small before 11 Down? (5) 
23 German girl in their magnetic field? (4) 
24 His leads are about solid in water! (4) 

FOR AMUSEMENT ONLY 
ANSWERS NEXT MONTH, 
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r SPECIAL 
PRODUCT 
REPORT J 

STEREO 
[ASSET' 
TAPE DECH 

SAIN SPECIFICATION 
Power Input 
Audio Output 
Tape Speed 
Frequency Response 
Recording 13ias 
Motor 

Auto C 

Tape Counter 
Dimensions 

220/240V 50Hz 
At least 0-5V RMS 
4.8cm(s (14in.) 
50Hz to 12lcHz (3dB) 
57kHz 
DC with electronic speed 
control 
Operative on all forward 
reverse functions and in 
event of tape fault 
Push to re -set 3 digit 
Deck mechanism 3 x 5 x 31in, 

CORRESPONDENCE received by PW following the 
publication of the article on the 'Ascot' stereo cassette 
recorder /player in December 1975 indicated that a 

large number of readers would have made the project if 
they had been able to buy a kit of parts. In many cases the 
high cost of buying by post from several suppliers was 
sufficient to act as a deterrent. If any of those readers are 
still interested in such a project then the RT -VC Stereo 
Cassette Tape Deck Kit is going to fill the bill. 

More than that, in fact, because 'kit' is not really a true 
description of what actually arrives in the package. The 
cassette deck mechanism is complete with a PCB which 
carries all the circuitry for the play /record preamplifiers for 
both channels plus the bias oscillator and other wiring. 
There is a separate PCB wired for the power supply and 
auto shut -off circuits, and a separate mains transformer. 
The remaining components supplied consist of two poten- 
tiometers, two level (VU) meters, two microphone sockets, 
a DIN socket for input/output connections, a mains on /off 
switch and a stereo headphone socket. This socket has a 
leaf switch attached which can be ignored, or removed. 

It was not possible to check all the claimed charac- 
teristics of the kit but the more important ones were 
investigated and found to be satisfactory including frequency 
response, output level, and general mechanical performance. 
The main purpose of this review was to see if the kit supplied 
could be turned into a high quality stereo cassette player/ 
recorder. 

INSTRUCTIONS 
RT -VC rightly recommended that the constructor should 

be familiar with this type of equipment and able to solder 
properly. They point out that alleged faults are frequently 
due to bad soldering or wrong wiring. The instruction sheet 
supplied with the kit is to the usual high standard of RT -VC 
so that a constructor with any experience at all ought not 
to run into any' trouble. I would have liked two copies of 
the instructions, to avoid having to continually turn the 
sheet over when the instructions referred to figures on the 
other side! I photocopied mine very early on in the pro- 
ceedings! ' 

The only error of any consequence in the instructions 
concerned the diagram showing the operating keys. This 
was immediately obvious when it came to operating the 
keys. They are, in fact, in the following order:- Record, 
Fast re -wind, Fast wind, Play, Stop -eject and Pause. A 
note is being added to the instruction sheets. 

Apart from the kit the only other items needed are a 
mains lead, mains fuse (optional) and a cabinet or mounting 
board. RT -VC cannot supply anything other than the 
kit. It should be stressed that the constructor is going to 
spend more time producing a suitable cabinet to house the 
completed kit than he is in the wiring! From experience, the 
following points should be noted, complementing the 
instructions. 

CONSTRUCTION 
A wooden baseboard 122 x 10in. was used on which the 

deck mechanism, transformer and auto shut -off board were 
mounted. The pots, sockets, mains switch and meters were 
all mounted symmetrically on an aluminium panel 6 x 4in. 
fixed to the right -hand side of the deck. See the photograph. 
Wooden blocks 3in. high and 3in. long lifted the deck to 
provide adequate clearance underneath and allowed the 
wiring to run from the PCB board on the deck to the auto 
shut -off board and the control panel. It is possible to add 
blocks to the wooden runners on which the deck is mounted 
when received. When time allows wooden panels will be 
added to complete the cabinet. 

One slight alteration to the instructions was to mount 
the auto shut -off PCB with the board outside so that the 
lettered pins faced outwards facilitating the wiring operation. 
Now, one very important point! Before finally fixing the deck 
it is essential to drill holes in the baseboard to coincide 
with the positions of the six pre -set pots on the main PCB 
or it will be quite impossible to adjust them later, as is 
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required in the instructions. This was a bit tedious but 
well worthwhile in the end. Alternatively a hole about 3 x tin. 
would probably suffice. 

Thewiring instructions were quite clear and logical and the 
wiring operation took a leisurely three hours. If any other 
layout is used, which is permissible, some of the lead 
lengths will need amending. 

ADJUSTMENTS 
After checking the wiring the unit was switched on and 

the voltage to the main PCB checked. This was 13V which 
seemed reasonable although the correct value is not men- 
tioned in the text, although I feel it ought to be. The operation 
of the various keys revealgd the error in the instructions 
mentioned earlier. One is advised to connect the deck to 
the resident hi -fi amplifier for audio checks but in fact the 
headphone socket is quite adequate for all the tests required. 
Apart from the fact that the hi -fi is usually in a room else- 
where! A stereo tape was put in and the keys checked. 

The adjustments required are to the six pre -set pots and 
the azimuth setting of the record /play head. The instructions 
are adequate albeit a bit terse. An example: -'set bias 
pre -set controls 5 and 6 to their mid -track position'. A little 
more information here would have been welcome. The 
azimuth adjustment is for 'maximising output level on high 
frequency notes' but unless one has a proper tape I would 
suggest that the head be left alone. The factory -set position 
turned out to be about right. The adjustment is the spring- 
loaded screw on the left of the head, which is not too clear 
in the photo on the instruction sheet. 

A test signal of 60mV at 1kHz is required to be fed in 
and taped while setting two of the pre -sets for the OVU 
positions on the level meters. When this is done the correct 
part of the tape is played back and the remaining two pots 
adjusted for the OVU positions as before. No problems 
were encountered while making these adjustments as 
instructed. If you don't happen to have such a test signal 
it is suggested that the BBC test transmissions are used or 
even the inter -station noise from an FM tuner. As an experi- 
ment an audio tone was used from a communications 
receiver, beating the BFO against a steady carrier on the 
medium wave band, and using the high impedance head- 
phone output. After a bit of playing about with the volume 
control the right level was found and the adjus *m ° ̂  } 
quite satisfactorily. 

The output level on a pair of 8S2 stereo headphones was 
adequate but the level can be changed by altering the ratio 
of the resistor divider on the headphone socket. 

CONCLUSIONS 
The kit is excellent value for money. The wiring is quite 

straightforward and the necessary adjustments easy to 
make even without any special equipment. Remember 
however, that YOU have to provide, and probably make, 
the cabinet unless it is fitted into an existing cabinet with 
other. equipment. Do not ask or expect help from RT -VC 
in this connection. I was delighted with the performance of 
the kit when it was finally connected to the domestic hi -fi. 
Left was left and right was right, thank goodness! I can 
recommend the kit to anyone other than the complete 
beginner but do follow the instructions carefully as obviously 
a lot of work has gone into their preparation :. 

The kit, price £32.50, can be obtained by calling at either 
323 Edgeware Road, London W2, or 21c High Street, Acton, 
London W3 ENG. It can also be obtained by post from the 
Acton address but add RT -VC to the address and £1.50 
to the cheque to cover post and packing. 

PLEASE MENTION 
PRACTICAL WIRELESS 
WHEN REPLYING TO 

ADVERTISEMENTS 
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JINGLE MACHINE - continued from page 404 

record the cue tone on the cassette. This can be 
derived from an oscillator, set to about 1kHz, or 
alternatively, a tone may be obtained from Hi -Fi 
test records or even the Greenwich Time Signal may 
be used. Switch the cassette recorder to play and 
wait until the leader tape has passed over and the 
recording tape is reached. The tone source is then 
connected to the record sockets and about one 
second of this signal is recorded. 

Rewind the cassette once more but then switch 
S3 to "Auto" which brings the jingle machine into 
use, also switch on the supply to the unit. With the 
cassette recorder switched to "Play" operate the 
start button. The cassette will play, and then be 
switched off, a few seconds after the end of the tone 
burst. The jingle can now be recorded with S3 
switched to "Normal ", once this is completed the 
cassette can be replayed with S3 on "Auto" so that 
the cassette recorder switches off automatically once 
the jingle is over. The jingle can be repeated a 
further nine times, then the cassette is left blank 
for 15 seconds. Proceed then to use the cassette for 
recording other material. 

After the last jingle, use a chinagraph pencil, or 
poster paint, to mark the end of the jingle section 
of the cassette as this helps to prevent the section 
of tape containing other material being played in- 
stead of the jingle. Suitable jingles and sound effects 
can be taken from records. 

Label the cassette case on the opposite edge to 
the normal title section on the plastic lid. Print 
either an index number appropriate to that jingle 
or use an abbreviated form of the title. Then when- 
ever jingles are needed, the cassettes are stored 
close at hand with the jingle title showing instead 
of the cassette titles. 

Prior to the jingle's being used the cassettes are 
fully re -wound and cued using the tone burst. Then 
when required, the jingle is played by merely in- 
serting into the player, jingle machine on automatic, 
and supply on. Switch thé cassette recorder to play, 
then at the appropriate time operate the start button 
whereupon the jingle will play. When completed, 
remove the cassette and check for the mark denoting 
the end, re-cue if necessary, and replace the cassette 
in the rack. 

The remote control unit may be built using a small 
plastic container which has a single press switch in- 
side. This is wired to a 3.5mm -jack plug for insertion 
into socket SKI. This is ideal when the jingle 
nnathinn cannot be accommodated on the console. WS 

See October issue for a mains power unit. 

KINDLY NOTE! 
CASSETTE POWER SUPPLY FOR CARS. 

AUGUST 1976. 

The circuit diagram (Fig. I.) has an error in that the base of Tri has 

connected to the wrong end of R3. It should not go to the positive 
output line but to the emitter of Tri. The PCB layout is correctly 
drawn in this instance. 
However, there is an error on the wiring pattern in the area 
above the IPC mark. The two vertical holes, battery positive and 
FI, must be isolated from the rest of the pattern. Boards supplied 
by our Readers PCB Service will be correct. 
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IN THE 
SEPTEMBER ISSUE 

RESISTOR SELECTION HANDBOOK 
By B. B. Babani 
Published by Babani Press, 
The Grampians, Shepherds Bush Road, London, W6 
7NF. 
48 pages 17cros x 10.5cros 
Price 60p 

THIS book tells you In English, German, French, Dutch, 
Italian, Spanish, Portuguese, Danish, Swedish and 
Norwegian, how to combine two preferred values to 

obtain any required values of resistance. Some information 
about fixed resistors, standard ranges, colour codes and 
markings are also included together with a section on power 
ratings of fixed resistors. The book which obtained some of 
its material from Electronics Australia, is completed by an 
item on resistor calculation formulae. 

* * * 
ELECTRONIC CIRCUITS FOR MODEL RAILWAYS 
By M. H. Babani, B.Sc. (Eng) 
Published by Babani Press, 
The Grampians, Shepherds Bush Road, London, W6 
7NF 
91 pages 18crosx 10.5cros 
Price 85p 

THE book begins with constructional details of a simple 
model train control and a controller with simulated 
inertia. The reader is then told how to build a signal 

system, how to suppress RF interference from model 'rail- 
ways and supply lighting for model trains. Further projects 
include a high -power controller, an electronic steam whistle 
and a "chaffer ". 

A list of semiconductor equivalents is included together 
with details of available nickel- cadmium batteries and cells. 

* * * 

AUDIO ENTHUSIASTS HANDBOOK 
By B. B. Babani 
Published by Bernards (Publishers) Ltd., 
The Grampians, Shepherds Bush Road, London, W6 
7NF. 
96 pages 18cros x 10-5cros 
Price 85p 

THE Contents of this book, which includes material 
previously published In Electronics Australia magazine 
are: record /playback curve; stylus compliance, mass, 

etc: disc recordings -then and now; how do we evaluate 
loudness?; how compatible Is compatible ?; more about 
acoustic feedback; what's all this about Hi -Fi ?; amplifier 
power ratings; less noise -more dynamic range; why the 
elliptical stylus ?; stereo tape track standards; compensating 
sideways drag; equipment performance -some typical 
figures; how to control volume on a supplementary speaker; 
recording 78 r.p.m. discs with minimal background noise, 
and pickup tracking error -cause, effect and cure. 
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UP-CONVERTER 
That do you do if you want to receive 625 -line 

v.h.f. signals (say from the continent or via a cable 
distribution system) and can't get a set with v.h.f.? 
The answer is to use a v.h.f. /u.h.f. up- converter. 
Full details next month of a practical design. 

DEALING WITH INTERMITTENT 
FAULTS 

The most difficult faults to deal with are those that 
come and go intermittently -and in fact may even 
never be seen by the service engïneerl They can in 
particular take up a greatly', disproportionate 
amount of workshop time. E. Trundle describes in 
detail his experiences in tackling this type of fault, 
and puts forward the "positive diagnosis philoso- 
phy "- proving that the fault has in fact been 
eliminated. 

THE SAMPLEDOT SYSTEM 
The bandwidth required for normal TV trans- 
missions is enormous compared with other forms 
of radio communication. Many suggestions have 
in the past been made for ways of reducing this 
bandwidth. The Sampledot system developed by 
the American General Electric Company could be 
the first to become a practical proposition. 

SERVICING FEATURES 
The Mini Vox 11 in. portable was imported in great 
quantities in the early 70s and is well worth re- 
storing. Full details of common faults and how to 
deal with them. Also a guide to faults encountered 
on the GEC C2110 series solid -state colour 
chassis. 

TALKING ABOUT COLOUR C1tTs 
Is the tube going or not? Does the degaussing 
system work? What's the difference between hard 
and soft focusing? These and many other points 
are covered by Harold Peters this month. 

PLUS ALL THE REGULAR FEATURES 

.11..a 1111111117111. a. .ra NUM amp aw : row aim 110..l.. 

TO .... ..... ......... ......... (Name of Newsagent) 

Please reserve(deliver the SeEPTEIvf8E11R issue of 
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time every month until further notice. 
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PART 2 M.J.HUGHES M.A.,C.Eng. MIERE 
WRITING PRINCIPLES 

Whether the unit reads or writes is determined by 
the signal level on the link between the Write Con- 
trol block and the RAM (see Fig. 2). This is the R/W 
(Read /NOT Write) line. Normally this line is kept 
at a logic level "L" which enables the system to read 
out of the memory. Last month's explanations of the 
READ cycle assumed that this was the case. There 
are 6 data lines feeding into the Random Access 
Memory and when R/W is at level "1" the RAM 

will take no notice of signals on the data lines but 
if the logic level falls to a "0" the logic conditions of 
the data line will be latched onto whatever part of 
the RAM's memory is being addressed by the 
Address Counter. 

Imagine: the system operating in slow motion. The 
Address Counter will be telling the RAM to give out 
data, from each of its address locations, to produce 
the right character in the correct position on the 
television screen one after the other. Let's say we 
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Fig. 2. Simplified block schematic 
of the complete Video- Writer system. 
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5 bit 
binary column -- 
address codes 

4 bit binary 
row address codes 

1 

0000 

0001 

0010 

O o o o o 

Ó o 
O 

o 
Ó o 
O 

o 
o 

O 

ó ó 

I o 
u 
w I 

Etc 

Character cells within a field 

want to type in an extra character in the first column 
of the third row of characters. This character would 
be held in the position of memory with the. address 
0010 (Row) and. 0000 (Column) (see. Fig 3). We have 
to arrange that the data to describe the character 
(say the letter E) is placed on the input lines to the 
RAM. This is done by pressing the correct key of 
the keyboard and the ASCII code 000101 (see Fig 4) 
is put on the data lines as soon as the key is 
depressed and is held there for as long as the key 
is pressed. Remember that the R/W is normally at 
"1" and the RAM will take no notice of the data. 
This is just as well, because the address is changing 
all the time and if the RAM did not ignore the data 
until some special signal comes along we would write, 
the letter E into every location of the memory, thus 
filling the screen. with Es! 

The RAM will only accept the data when the R/W 
signal goes to "0" and we arrange for this to happen 
at the moment the output from the Address Counter 
is. interrogating the position of the memory into 
which we wish to place this data. This is easily done 
by making use of a second type of binary counter 
called an Address register. This counter has 5 stages, 
exactly matching the five stages in the Address. 
Counter, which describe the. Column Addresses to 
the RAM and it also has 4 stages to match the Row 
Address Counters in the Address Counter. The 
Binary states of the stages of the Address Register 
are static (i.e. do not change) until we depress the 
line feed key of the keyboard, press, a character key 
or spacer bar. If any of these happen the Row or 
Column Address Registers will count up by one 
(Increment) except in the case of reverse operation 
when the. Registers count downwards and will decre- 
ment. The registers thus hold the address of the 
position of the next character to be printed on the 
screen. More will be said about this portion of the 
system later. 

The nine address lines from the. Register are fed 
to a COMPARATOR which compares them with the 
9 RAM Address lines from the Address Counter. 
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Fig. 3. Graphical representation of the Adoress 
Codes defining the Character Cells within a 
field and the Picture Points within a Character 
Cell. 
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Only when the Address Counter output exactly 
matches the output of the Address Register will the 
Comparator give an output signal. This signal is fed 
through the Write. Control unit in which the pulse. 
is shortened to occur in the centre: of the address 
code duration (it is also inhibited at certain portions 
of the addressing cycle by the Write Window signal 
which comes from the Address Counter- again more 
about this later). The processed signal becomes our 
R/W and causes the latter line to drop to logic 
level "0" at the exact moment we, are addressing 
the memory for the position on the screen we wish 
the character to occur. The 6 data lines are thus 
recorded in that location of memory and in no other 
place. 

CURSOR SIGNAL 
It should now become clear as to how we generate 

the Cursor signal. This is a chequered pattern which 
is superimposed on the screen in the position which 
will be the next place to accept a character. This is 
defined by the. output of the Comparator. The Corn - 
parator output will be "1" every time. there is an 
address' coincidence i.e. for the full duration of the 
TV raster line on every raster line of the cell in 
question. If we superimposed this coincidence signal 
on our final video we would make the whole of the 
cell WHITE. While this would do it is a simple 
matter, in practice, to break up the signal to provide 
the chequered effect. This is done. by gating the 
output of the Comparator with signals from the 
Address Counter within the Cursor Generator Cir- 
cuitry. This compound signal can be over-ridden by 
the "Cursor Extinguish" signal which is controlled by 
a switch an the front panel of the instrument. 

KEYBOARD STROBE 
We have oversimplified the output of the keyboard 

unit slightly. It is true that depressing the correct 
key will produce the ASCII code but it is possible 
that there may be internal delays in the generation 
of each bit of the code. It is therefore necessary to 
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have a slightly delayed "STROBE" signal generated 
by the keyboard which is used to tell the rest of the 
system that it can accept the data as being valid. In 
the prototype unit there was approximately 1.SmS 
delay between the data being set up and the strobe 
signal starting. This is ample delay as the, minimum 
required by the system is 2µS AFTER the data has 
reached a stable condition. There is no maximum 
delay. 

By making use of this strobe signal one, could 
economise by not using a conventional keyboard and 
simply use seven toggle switches, together with a 
push button, to enter data. The data would be set 
in ASCII code on the seven switches (remember we 
only need the least significant six bits for memory 
but the seventh bit is required for control functions) 
and the strobe simulated by the push button -which 
would have to be protected against contact bounce. 
A circuit for such a system will be shown at the end 
of the series. 

KEYBOARD INTERFACE 
This circuit accepts all seven data lines from the 

keyboard, together with the strobe, and passes the 
least significant six bits directly to the RAM data 
inputs without any processing whatsoever. It does, 
however, use all seven bits of data to decide which 
are WRITING and which are NON -WRITING codes. 
The strobe, together with the address coincidence 
signal, is used as the prime source of the R/W signal, 
as already discussed, and the keyboard interface 
over -rides the write command when a non -writing 
code is generated from the keyboard, e.g. Line Feed, 
Carriage Return, Forward /Reverse or Cursor Step. 
Apart from inhibiting the Write Command on these 
control signals it decodes and feeds them to the 
Address Register on four separate lines. 

ADDRESS REGISTER 
This comprises two binary counting chains. One is 

a five bit counter describing the position of a cell in 
a particular row (column address) and the other a 
four bit counter defining the row on the page. They 
differ from conventional counters because they are 
reversible (i.e. respond to an UP /DOWN command) 
to enable Forward /Reverse operation. They are also 
"Dead End" counters. This means that when the out- 
puts are "All Ones" when counting upwards the 

counter stops in that condition instead of cycling 
round again for a second or third time. Likewise 
when counting downwards they stop when they reach 
"All Noughts ". Without this "Dead End" facility 
there would be a danger of "over-writing" a line of 
text if one inadvertantly ran off the end of that line. 

All stages of the Address Registers can be reset to 
Zero by means of the "Reset" signal generated from 
a front panel push button. This is a quick way of 
starting at Address 00000 (Column) 0000 (Raw) which 
is the top left hand cell on the page, the normal 
starting point for writing. 

The signals from the Keyboard Interface act on 
the Address Registers as follows: 
Line Feed Increments the Row Address 

Register 
Carriage Return Resets the Column Address 

Register to 00000 
Forward /Reverse Toggles a flip flop which changes 

the direction of both the Row and 
Column Address Registers 

Character Step This is a combined signal 
generated from Cursor Step and 
any WRITING code (e.g. a 
character or a character space) 
and increments the. Column 
Address Register. 

SW5a D1,02,03,04 = REC43 

L o o0..o 

240V 

N o 

E 
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CONSTRUCTION 
We can now start detailed construction instructions 

and as we go through the system we shall describe 
the workings of the various stages in more detail. 

The system comprises three printed circuit boards 
and an aluminium plate holding the power supply 
components in place. These four "Modules" are 
mounted above a main aluminium chassis by screws 
and spacers. The Clare Pendar keyboard, used in the 
prototype, has a certain amount of circuitry asso- 
ciated with it but this is integral to the keyboard 
as purchased and need not be considered at this 
stage. 

Fig. 5. The schematic diagram of the power supply to provide the two 
voltage levels at their correct currents. 

1 3 
o +5V (to memory board & keyboard) 

IC57 o +5V(to sync board & register board) 
1 7805 3 

4700NF 

1056 
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05 D6 
1N4148 1N4148 

D7 DB 
1N4148 1N4148 

0 
CB 

1000)rF 

400mW 

R15 
470 

o0V(to all boards & chassis) 

0 12V(to keyboard & modulator) 

Pin 1 Pin 3 
(input) (output) 

Pin connections 
to 7805 

Connection 2 
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from aluminium with spacers or 

double nuts 
Dotted pin to pin wiring 
is under SRBP panel 

R15 

+ 139 

D1-04 

Solder tag 
making contact 
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o 

Fig. 6. The component layout for the power 
bridge rectifier for the 5V supply is shown a 
in -line units provided they meet the electo 

* components list 

POtnrer SttpAly Unit 

Resistors 
R7;5 4701.114°,R +lltt. 

7,. 

supply board, Although the 
s square it is in order to use 
cal spec. and will fit. 

Capaoitors 
Cá 4,70II/rF 25V min. 
C6 1,0(X)i.F 50V min,. . 

Semiconductors 

02 ( 3A, 100V; encapsulated bridge rectifier, : 
D3 ,< R.S. Components type REC 43 ór egttiaalen"t. 
D4;'a 
DB 1N4148 
06;; 1N4148 
C37'. 1N4148 
1:18 1tV414$ 
t39 12V aener, 4oßrnUlf, 
1 C56 7805. 5V regutator TO-3 case. 
f`C57' 7845. 5V regulator,- TO-3 CaSE, 

Misceltarfeaús 
7" x fi" 44 ß:auge afurttiritum for ftase.'7r` it 2" SRSP 
for '.12V'supplY board. Beard pins, SGlder:tags. 
2 small neatstnks for T0Y3, Home 'Radio type TR89 or similar, 2 Pole, mains rated svvitoh (85}. Trans- 
orrtler, Mains in, 2V at 2A out 'Dougtss:, type 
MT-3-AT tapped between 15V and 24V or similar 
(T4), Transformer, mains in, 12V at 1g0m,4' out, 
could be 6=0-6Y with centre tap open circuit (T2), 
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Apart from the keyboard and modulator units the 
only power requirement is +5V at an average cur - rent of about 1.5A (peaking for short durations to 
2A). The specified keyboard needs an extra power 
rail, nominally -12V at a few milliamps, as well as 
the +5V rail. If alternative keyboards, or toggle 
switches, are used the -12V rail may not be needed. 
The specified "Crofton" modulator requires a -12V 
rail and the power unit we describe is capable of 
providing sufficient current for both modulator and 
keyboard. 

POWER SUPPLY UNIT 
Fig 5 shows that the +5V and -12V rails are 

totally independent. 
The +5V supply requires a generously rated 

transformer capable of supplying 9V at up to 2A 
rms. This is fed to a 3A bridge rectifier and a 
smoothing capacitor, then split to feed two separate 
"7805" five volt regulator ICs. Two are used because 
a single regulator would have difficulty in handling 
the current requirement for the whole unit. The 
regulators are bolted to small heatsinks which, in 
turn, are fixed to the aluminium base plate. 

The -12V supply originates from a 6 -0 -6V, 
100mA transformer with the centre tap unused. This 
is bolted to an SRBF board on which the rest of 
the components are mounted with pins. Because the 
current required is small it is possible to use 1N4148 
diodes as rectifiers and the nominal -12V is obtained 
by tapping across a 400mW zener diode. 

It is suggested that the power unit be built first, 
following the layout of Fig. 6, as it can then be used to test the other three boards as they are built. 

Next month we shall continue the construction and 
operation detail. 
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EAllTbITIO1\ of Military Civilian 
Rt1DI0 t 
llorham 
Mucum 

ANOTHER raining Bank Holiday -what shall we 
do? How about a museum? Want to lose the, 
kids for a couple of hours? Take them to a 

museum. Any museum, doesn't really matter, as long 
as it achieves its purpose -as an excuse. Well that 
was probably the old idea of trips to a museum 
when they were dark and foreboding places, but 
today things have changed, as I found out during 
the Spring Bank Holiday this year. 

I was in Horsham, Sussex, a small town about 20 
miles from Worthing, where I visited the local 
museum which is housed in a 16th century timber 

BILL TULL 

framed house in the Causeway. Expecting the usual 
sort of displays, I was pleasantly surprised to find 
an exhibition of civilian and military radio dating 
back to the early part of the century. This of course 
was only one part of the museum, the remaining 
sections depicted local shops of a bygone age such 
as a saddlers, wheelwrights and blacksmiths. Also 
amongst the collections was a display of bicycles 
ranging from the Victorian hobby -horse: to the safety 
bicycle of Edwardian days. 

However to get back to the collection which 
especially interests all of us, the various pieces of 
equipment were lent to the museum by Mr Ron Ham 
of Storrington, who compiled the collection from 
various enthusiasts including himself, the Worthing 
ATC, and local collectors. 

Spark transmitter 
The first photograph would at first sight appear to 

be a high quality piece of transmitting equipment 
suited to the home of a well -to -do country gentleman 
during the second decade of this century. In fact it's 
a first World War service issue for use by the infantry 
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graph shows an audio 
speaker! Both were n 
by Magnavox Co. The 
emitter valves each wit 
control and an individi 
large pot at the base 
energising coil, and tc 
former. Situated behic 

in the trenches. It's a spark transmitter receiver and 
requires an aerial of up to 80 yards to obtain any 
sort of transmitting distance. Cabinet is in solid 
mahogany or similar wood with solid brass contacts 
and terminals. The finish is superb and was originally 
built by Marconi. Notice the circuit diagram on the 
underside of the lid -useful for in- trench repairs! 

After the first World War, amplification equipment 
k on a new trendy image, and the second photo- 

amplifier with matching loud - 
ade in America in the 1920s 
amplifier used three bright 

h a separate variable filament 
ial switch for each stage. The 

of the Horn speaker is the 
its left is the output trans - 

id the amplifier and speaker 
is a cabinet of old periodicals published in the early 
1920s, and Broadcast Licences dating back to 1923. 

One of the latter is a licence for the Home Con- 
structor! and cost ten shillings. An interesting point 
is that before this licence could be issued the 
apparatus had to be approved by the BBC. Most of 
these licences came from the collector and original 
recipient Mr Cyril Largen. 

Record breaker 
Moving on a few years to the mid thirties, the next 

photograph depicts the late Miss Nell Corry G2YL 
and some of her radio equipment, all of which was 
home made in her Surrey home. She is particularly 
remembered for her part in creating radio history 
on the 27th October 1935. On this day she managed 
to contact six radio stations situated in six continents. 
Also shown is the morse key that she used for this 
attempt, her car radio badge and tuning capacitor. 

A little before this time, in about 1931, Pye 
launched on an unsuspecting public, their first 
`portable' model. No Trades description act in those 
days! As it weighs at least 301bs it is hardly portable 
and required an accumulator, multi -tap 120V battery 
and a grid bias battery to drive it. The accumulator 
would have to be recharged at 3 to 4 day intervals, 
when it would have been carried to the local shops 
or garage to be charged. The other two batteries 
lasted on average about five months. A useful fit- 
ment to this set was a metal turntable fitted to the 
base of the set, which allowed the receiver to be 
rotated for accurate, and best reception. Compare 
this description with the next photograph. This was 
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produced by the Ever -Ready company only nine 
years later in 1940. The relevant size can be judged . 
by the 50p piece along side the model. Needless to 
say the Ever -Ready model created quite a stir when 
introduced and was made possible by the use of 
miniature glass valves and a certain amount of 
'shoe horning'. 

Military equipment 
At the onset of the second World War, military 

equipment in the transmitting /receiving fields was 
quite bulky but reasonably reliable. Possibly those 
who served in tanks will remember the next picture 
which is of the famous '19' set used throughout the 
war. However the particular thing about this model 
is that although manufactured by the Canadian 
Electric Co, the dial markings are in both English 

and Russian. The explanation is that during the 
offences the tanks could be operated by either 
British troops or our `allies' -can't quite - see that 
happening today! Shown in the next photograph is 
the '38' infantry set which was carried on the 
shoulder and was complete with throat microphone 
and headphones that could be worn under the 
helmet. In the foreground is a box of spare valves 
with instructions for 'fault- finding'. 

Moving up into the air now, the RAF at this time 
was equipped with two very well known pieces. For 
'the 'Spitfires the ,TR9 -F transmitter /receiver was 
used in early wartime planes and derived its power 
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from a single HT battery, a grid -bias battery and 
an accumulator. If the pilot had to bale out in a 
hurry, a special jack plug was invented that released 
itself, so preventing the pilot from coming to an 
unfortunate end. This model is shown to the left 

of the next photograph, while to, the right is the 
equipment used in Lancaster bombers. These were 
the T1154 transmitter above, and the R1155 receiver 
below. 

Equipment for spies 
The firtal photograph shows radio equipment used 

by SOE (Strategic Operations Executive) agents. In 
other words equipment used by spies! The large 
suitcase model, the B2 was carried around by agents 
and covered only by a thin layer of clothing as shown 
here. The morse key, which. is a very small affair, 
is sited in the top left hand corner, while the. aerial 
is a thin piece. of wire, perhaps five feet long attached 
to the nearest convenient spot. Alternative coils can 
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be seen in the foreground, the total weight of the 
equipment is quite astounding considering the 
distances it had to be carried. 

Repeat performance 
There were many other notable pieces in this 

display, but space. has. limited us to these. models. 
Unfortunately the exhibition has. now finished at 
the Horsham Museum, but will be on display again at 
the. Worthing Museum. The dates for this latter 
exhibition will be from August 10th and run for 
about six weeks, and will include several new items 
such as two pre -war Philips radio. sets, an army 
signalling unit employing an Aldis lamp and a special 
aircraft morse key used in war -time Lancaster 
bombers. 

Kmov DOTE!. 

Digital Frequency Meter, 
June /July 1976 

The four display boards required for this 
project are now available from the PW 
Readers pcb Seryice. The Ref. number is 
A004 and the price for four -off is £3.32, 
and one -off £1.01. Both prices are inclusive 
of p &p and VAT. 

The following points should also be noted 
in connection with this project: 

R7 should be 10f2 (Fig. 7) 
R3 and not Rl should be 1W (component 

list) 
Breaks should be made in the tracks of 

the main board (Fig. il) at the follow- 
ing points: W51, X51, Y51 and all 
seven tracks under ICH). 
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CB for UK 
I read with interest your 

leader in the July issue of PW, 
particularly as I have just re- 
turned from the. United 'States 
where I was able to observe the 
current CB "craze" at first hand. 
Whilst agreeing in the main with 
your comments I feel I must 
make some observations. 

The 27MHz band allocated to 
CB users has been divided into 23 
channels, channel 9 of which has 
been reserved as an emergency 
channel and channel 19 of which 
is commonly regarded for use by 
highway users. Although channel 
19 was certainly busy there was 
little evidence that the amount 
of traffic was causing serious 
communications d i ffi c u l t i e s, 
mainly due I suspect to the limit- 
ation in the range of CB mobiles 
to about 5 miles. There is ap- 
parently a proposal to increase 
the number of channels to 
around eighty by introducing 
SSB. Provided a similar system 
of channelling is introduced in 
Britain, with or without SSB, I 
cannot see that there would be 
any serious problem with over- 
crowding on the band. 

There is no doubt that in the 
state of North Carolina at least 
the CB facility is regarded as a 
"good thing ", not least by the 
Police force who monitor and 
record all transmissions on 
Channel 9. 

If the RSGB would take the ini- 
tiative and press the Government 
to introduce a CB band on the 
lines of the American system 
somewhere in the radio fre- 
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quency spectrum (it need not be 
27MHz) the RSGB would not only 
place themselves in a strong posi- 
tion by being able to recommend 
to the Government what restric- 
tions on licensing etc should be 
introduced, but would do their 
members a service by providing a 
means of communication to those 
many members of the public who 
could usefully use such a facility 
and who are at present frustrated 
by the licensing system. If mem- 
bership of the RSGB were made 
a condition precedent to the ob- 
taining of a CB licence the RSGB 
would have a lot to gain by 
making its proposals to the 
Government at the earliest pos- 
sible opportunity. J. B. Howell - 
Pryce (Oxford). 

You've been warned 
I have taken PW since 1963 

and have, in general always 
agreed in principle to the con- 
tents therein. 

However, I received the July 
magazine today and eagerly 
opened the pages to the Leader 
Article which was about the in- 
evitable UK "Citizen's Band ", 
and was motivated to write to 
you by the phrase: "There should 
be very stiff penalties for pirate 
stations... ". 

Now before I am swotted down 
with a goad solid piece of irre- 
vocably conceived "and so there 
* * * * ** -well should be" please 
allow me to say that every man 
has his story to tell, and would 
you kindly let me relate my 
experiences to you, the backbone 
of wireless, which simply means 
all the readers of Practical Wire- 
less. 

Some years ago I experimented 
with very -low -power transmitters 
on the MW -Band (on 1562kHz 

- and, Caroline was not on, on 
1187kHz). I used a good Crystal 
Drive Unit with an oven, the 
thermostat of which was adjusted 
critically to obtain exceptional 
accuracy. (The crystals were fine - 
tuned in the evening to the dis- 
tant signals that appeared on the 
two channels used; typically an 
accuracy of one cycle in one 
minute could be achieved, even 
after taking into account the fact 
that two distant signals them- 
selves were at times fluttering 
somewhat). 

Because of someone playing a 

stupid prank I soon had an 
official visit by the GPO who, 
after ordering me to switch off 
my transmitter, proceeded to take 
down the description and serial 
numbers of my domestic radio 
equipment (I used to be a com- 
pulsive collector of all the latest 
transistor radios and recorders 
that came out!) that happened to 
be in the lounge at the time, 
where I had the transmitter. 

When my case came up(!) the 
magistrates fined me £75 + £50 
costs, and as if that was not 
enough, they confiscated my 
much - loved transmitter 
(naturally) and they also confis- 
cated my dear EC10 receiver. 
They also took my old record 
player and my field- strength 
meter and tried to get a high - 
quality reel -to -reel recorder a 
cassette recorder and a portable 
radio. T. W. Hillyard (Northamp- 
ton). 
Let this be a warning to all poten- 
tial illegal transmitter operators. 
We fully agree with the action 
taken by the GPO, who, as can 
be seen above, are not fooling- 
Ed. 

Model control v. CB 
I recently joined the United 

Kingdom Citizen's Band Cam- 
paign, not being very technical, 
it is probably the only way that I 
shall get on the air. It also co- 
incides with my belief that radio 
should be free of unnecessary 
restrictions. This depends on 
whether we ever get CB licences 
in the UK, because I think we 
shall have ,a very hard fight, 
especially on the 27MHz band. 

The real opposition will come 
from the Model Control 
fraternity, because it seems that 
in the UK our Home Office have 
given them practically exclusive 
rights to all channels between 
26.96- 27.28MHz. 

The UKCBC have an informa- 
tion sheet 2 which suggests that 
for Europe there are 6 channels 
exclusive for Model Control and 
2 shared. 

You might say why not use 
other bands or even VHF or UHF, 
but I think it would lose the 
international appeal if we did not 
have the same as Europe ar.d 
USA namely the 27MHz band. 
Though I agree the chances of the 
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skip being OK and to be able to 
hold a signal on a crowded band 
are limited, nevertheless the 
appeal is there. 

So I would say before we have 
a Citizen's Band in this country 
an agreement will have to be 
made with the Model Control 
Fraternity. 

The Practical Wireless has a 
full page written by the. Editor, 
who says that there will be a 
Citizen's Band in the. UK, but 
doesn't say when, and suggests 
that there be a condition of 
membership of the RSGB (I am a 

member £8 per yr.) before any 
licence is issued. All I can say is 
what about the other Radio and 
Recording Clubs providing they 
are not too snooty to embrace 
CB members. 

You have to remember that in 
USA and Canada and no doubt 
in Europe, the CB clubs are big 
business with glossy magazines, 
why shouldn't some of the exist- 
ing clubs get in on the act. 

Finally I must admit that we do 
not have distance problems like 
they have in USA and Canada and 
emergency systems like REACT 
would be useful but not really 
necessary. However, there are the 
old, disabled, and the lonely who 
could benefit from CB radio and 
I am all for it, especially as we 
are now at the bottom of the 
propagation cycle and reception is 
bound to improve. -Stan Playle 
(Welwyn Garden City) 

Cheap -at- the -price 
I feel bound to comment on 

Mr. Dowdeswell's tacit support 
of the comments made by A. J. 
Lees and G4CEX in the May 
edition of. Practical Wireless. 

It may be that the former has 
not read the technical topics in 
Radio Communication, nor has he 
seen the many simpler articles 
published therein. Nevertheless, 
he must be aware that the Radio 
Society of Great Britain is not 
simply a publishing house, it 
exists for the furtherance of 
Amateur Radio Communication 
and Experimentation. If G4CEX 
wishes to retain frequency, re- 
peater, beacon, and mote facilities 
after 1979 which the Society has 
obtained for all amateurs at its 
own expense, then it is his duty to 
rejoin the Society and to willingly 
give his annual subscription of £8 
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which after all represents the cost 
of motoring 100 miles. 

Let him also buy the new copy 
of the Handbook which when 
published will undoubtedly be as 
complete a guide as the last 
edition was to the subject in 
which he is interested. -W. M. 
Miller (Cambridge) 

Valves? 
In writing this rather critical 

letter, about the magazine Prac- 
tical Wireless, I believe I am voic- 
ing the attitude of many people 
who now buy it only rarely, while 
in the past, they used to buy it 
each month. The reason is that 
although it is titled . Practical 
Wireless, there isn't any "wire- 
less" in it. In case you are not 
aware, wireless sets use valves, 
not semiconductors. Nowadays it 
seems that your magazine con- 
tains nothing but electronic 
gimmickery, with no sign of any 
wireless circuitry anywhere. If 
you intend to keep to the present 
policy of making little or no 
difference between the two 
magazines, namely, Practical 
Wireless and Practical Electronics, 
then there is little point in being 
two. 

By the way, don't think that I 
am what you might call elderly, 
I have just passed the thirty mark, 
but it would seem from your 
magazine that you are aiming 
exclusively at the under- twenty 
group. -Alexander Dodd 
(Glasgow) ., 

2 metre repeater 
May I express my growing con- 

cern for the sanity of our 2m 
VHF Band. In the past two years, 
2m has been eroded from an 
interesting, friendly, experi- 
mental, amateur band, to an un- 
sociable mess of channelised/ 
Mobilised debris. 

The introduction of Simplex 
working was quite bad enough, 
(instigated, perhaps by the "black - 
box" fraternity), but the new 
onset of repeaters, requiring not 
one, but two channels is just 
about the last straw. 

It is in fact difficult to appre- 
ciate how consistently operating 

through a repeater can fulfil the 
licence conditions i.e. "self train- 
ing in the art of telecommunica- 
tions", (even worse with a "black - 
box"). After all does the amount 
of mobile activity on 2m justify 
the dedication of so much air 
space. 

In view of all this, would it not 
be possible to negotiate for the 
4m band to be available to G83's 
and kill two birds, as it were? 

1) Populate a `dead' band 
2) Organise a VHF band with 

no repeaters, and no channelised 
segments. 

A band of this type is still 
very necessary for the newly 
licenced man who wants to be an 
amateur, rather than a push 
button operator, whilst not 
delving into the "microwave 
oven ". -E. Watt (Kidsgrove) 

CB in Canada 
I feel I must comment on your 

editorial in the July edition of 
PW about Citizen Band Radio. 
I must congratulate you on your 
comments about linking CB in 
the UK with the RSGB for proper 
instruction of licencees. I lived in 
Canada for some time and I was 
the proud owner of a CB licence, 
but I must point out that even 
though an awful lot of people 
operate Citizens Band radio's the 
power output to the RF stage in 
these sets is only 5W. 

In my experience of CB the 
only time I got a feeling of over- 
crowding on the 23 channels we 
worked on was when the skip 
came in. In my opinion though 
the pro's far outweigh the con's 
for CB radio, so that when I 
arrived in Canada for the first 
time. I obtained a CB radio and 
through this I met a lot of people 
and made a lot of friends. I 
found that it is much more enter- 
taining than television and on a 
Sunday night we held a net in our 
district which is just like being on 
a giant telephone party line. One 
more thing before I close, I was 
a member of REACT an 
emergency club who's sole aim 
is to provide instant radio com- 
munication in the event of any 
accident or emergency. 

Citizen Band radio can't come 
to Britain fast enough for my 
liking, and I would like to apply 
for my licence now. -Ian Mclean 
(Renfrewshire ) 
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SUPERSOUND 13 HI -F1 MONO 
AMPLIFIER A superb solid state audio ampli- 

fier. Brand new components 
throughout. 5 silicon tran- 

sistors plus 2 power output 
transistors in push -pull. 

Full wave rectification. 
Output approx. 13 
watts r.m.s. into 8 
ohms. Frequency re- 
sponse 12Hz 30KHz f 
3db. Fully integrated 

pre -amplifier stage with 
separate Volume. Bass boost 

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

ceramic or crystal cartridge. Sensitivity 
approx. 40mV for full output. Supplied ready built and 
tested, with knobs, escutcheon panel, input and output 
plugs. Overall size 3" high x 6" wide x 7h" deep. AC 
200/250V. PRICE £13.75. P. & P. 51.00. 

DE LUXE ST ;' E0` AMPLIFIER 

E 

VIII 

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 ECL88 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 
oircnit, allows high volume levels to be used with negligible 
distortion. Supplied complete with knobs, chassis size 
11 "w x 4 "d. Overall height Including valves 5 ". Ready 
built & tested to a high standard. £1840. P. & P. 51.30. 

HAVERSONIC ST REO 44 
A solid state 
stereo amp- 
lifier chassis, 
with an out- 
put of 3-4 
watts per 
channel into 
8 ohm speak- 

ers. Using the latest high technology integrated circuit 
amplifiers with built in short term thermal overload 
protection. All components including rectifier smoothing 
capacitor, fuse, tone control, volume controls, 2 pin din 
sockets & 5 pin din tape rec. /play socket are mounted on 
the printed circuit panel size approx. 96" x 25" x 1" max 
depth. Supplied brand new & tested, with knobs, brushed 
anodised aluminium 2 way escutcheon (to allow the 
amplifier to be mounted horizontally or vertically) at 
only 6750 plus 50p P & P. Mains transformer with an 
output of 17v a/c at 500m /a can be supplied at 5130+ 
40p P & P If required. Full connection details supplied. 
VYNAIR & REXENE SPEAKERS & CABINET FABRICS 
app. 54 In. wide. Our price 1150 yd. length. P. & P. 50p 
per yd. (min. 1 yd.). S.A.E. for samples. 

BRAND. NEW MULTI -RATIO MAINS TRANSFOR- 
MERS. Giving .18 alternatives. Primary: 0- 210 -240v 
Secondary combinations 0- 5- 10- 15- 20- 25- 30- 35- 40 -60v. 
half wave at 1 amp. or 10 -0 -10, 20 -0 -20, 30- 0-80v. at 
2 amps full wave. Size Sin. long x 31in. wide x 31n. deep. 
Price 22.90 P. & P. 90p. 
MAINS TRANSFORMER. For power supplies. 
Pct. 200/240v. See. 9-0-9 at 500 mA. £1.50. P. & P. 60p 
Pri. 200 /240v. Sec. 12-0-12 at 1 amp. 51E5. P. & P. 60p 
Pri. 200/240v. Sec. 10-0-10 at 2 amp. 12.85. P. It P. 90p 
Pri. 200/240V See. 23V at 1.5amp, 6V at -6 amp, 8V a 
50mA. 5200 + 65p P. & P. 

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- 25KHz. Gain. 26d3. Solid encap- 
sulation else 1f" x 11" it I". Brand new complete 
with instructions. Price 11.80. P. & P. 16p. 

STEREO -DECODER 
SIZE 2" x 3" x 0" ready built. Pre. 
aligned and tested. Sens. 20 -660' mV 
or 9.16V neg. earth operation. Can 

be fitted to almost any FM VHF radio 
or tuner. Stereo beacon light can be 
fitted if required. Full details and 
Instructions (Inclusive of hints and 
tips) supplied. 25412 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. ECC83, EL84, 
and rectifier. Separate Bass, Treble and Volume control. 
Complete with output transformer matched tor- 8 ohm 
speaker. Size 710. wide x Sin. deep x gin. high. Ready 
built and tested. PRICE 58.20, P. 8 P. 90p. 
ALSO AVAILABLE mounted on board with output 
transformer and speaker. PRICE 67.80, P. & P. Li. 

444 . 

HARVERSONIC MAINS OPERATED SOLID 

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 stereo amplifier. The design 
incorporates the very latest circuitry techniques with high - 
grain, low noise IF etagee. 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 IOOmV. Approximate 
size 120" wide x 8" deep by 2f" high. Supplied ready 
built, fully tested and fully guaranteed. A/C Maine 
200/240V (not available in kit form). 
SPECIAL OFFER £22.50-1- £1.40 p. & p. 

LATEST ACOS GPS1 /180 mono compatible cartridge with 
t/o stylus for LP /EP/78. Universal mounting bracket. 
6180 P. & P. 18p. 

CERAMIC STEREO CARTRIDGE. Universal Mounting 
brackets and turnover stylus. 70mV per channel output. 
ONLY 5.90 + 18p P. and P. 

80NOTONE STAHO COMPATIBLE STEREO CARTRIDGE 
T/O stylus Diamond Stereo LP and Sapphire 78. 

ONLY 12.88 P. & P. 10p. Also available fitted with twin 
Diamond T/O stylus for Stereo LP. 68.58, P. & P. 18p. 

LATEST CRYSTAL T/O STEREO / COMPATIBLE 
CARTRIDGE for EP /LP /Stereo /78. 11.80 P. & P. 18p. 

LATEST T/O MONO COMPATIBLE CARTRIDGE for 
playing EP /LP /78 mono or stereo records on mono 
equipment. Only 8168, P. & P. 18p. 

ALL- PURPOSE POWER SUPPLY UNIT 200/240v. A.C. 
input. Four switched fully smoothed D.C. outputs giving 
6v. and 70v. and 9v. and 12v. at 1 amp on load. 
Fitted insulated output terminals and pilot lamp indicator. 
Hammer finish metal ease overall size 6" x 35" x 21', 
Ready built and PRICE £5.75 P. & P. 85p tested. 

SPECIAL OFFERS 
Mullard LP1159 R.F. -I.F. Double Tuned Amplifier 
Module for nominal 470 KHz. Size approx. 25" x 11" x 
5" 7.8 Volt + earth. Brand new pre -aligned. Full speci- 
fication and connection details supplied. 52-25. P. & P. 12p 

Pye VHF /FM Tuner Head 
covering 88.108 M /Hz. 10-7 
M /Hz Z.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 53.15 + 
P. & P. 35p. 

HARVI 
10 -{- 10 

RSONIC SUPERSOUND 
STEREO AMPLIFIER KIT 

A really first -class Hi -Fi Stereo Amplifier Kit. Uses 14 
transistors including SI icon Transistor. 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 use 
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 
anodlaed aluminium front panel with matching knobs, 
wire, solder, nuts, bolts -no extras to buy. Simple step 
by step instructions enable any constructor to build an 
amplifier to be proud of. Brief specification; Power 
output: 14 watts r.m.s. per channel into 5 ohms. Fre- 
quency response ±3dB 12. 30,000 Hz Sensitivity: 
better than 80mV into 1Míì. Full power bandwidth: 
f3dB 12- 15,000 Hz. Bass boost approx. to ±12dB. 
Treble cut approx. to -16dB. Negative feedback IBdB 
over main amp. Power requirements 35v. at 10 amp. 
Overall Size 12 "w. x 8 "d. x 25 "h. 
Fully detailed 7 page construction manual and part. 
list free with kit or send 25p plus large S.A.E. 
AMPLIFIER KIT £18.60 P. & P. 65p 
(Magnetic Input components 33p extra) 
POWER PACK KIT .. .. £4.86 P. & P. 85p 
CABINET .. .. .. 54.16 P. & P. 85p 

SPECIAL OFFER -only £2210 if all 3 items 
ordered at one time plus £I p. & p. 

Full after sales service 
Also available ready built and tested 5£9.25. P. & P. 51. 

Note: The above amplifier is suitable for feeding tiro mono 
toured into inputs (cp. mike, radio, twin record decks, etc 
and will the provide mixing and fading facilities for med- 
ium powered Hi -Fi Discotheque use, etc. 

PRECISION MADE 
Push Button Switch bank. 8 Buttons giving 16 S/P C/O 
interlocked switches plus 1 Cancel Button Plus 3 d/p c/o 
Overall size 5" x 2t" x 1 ". Supplied complete with 
chrome finished switch buttons. 2 for £1.60 + lOp P & P. 

HI -FI LOUDSPEAKER SYSTEM MK I I 

Beautifully made, simulated teak finish enclosure 
with attentive slatted front. Size 16f" high x 10f" 
wide x 9" deep (approx.). Fitted with E.M.I. 
Ceceado Magnet IS" x 8" bass unit, H.F. tweeter 
unit and crossover. AVAILABLE IN NOMINAL 
4 Ohm, 8 Ohm or 16 Ohm impedance (state which). 

OUR PRICE £12.00 each Car. 5190. 
Cabinet Available Separately 6725. Carr. 81.40. 
Also available in 8 ohms with EMI 13" x 8" bass 
speaker with parasitic tweeter 510-25, Carr. 51.90. 

LOUDSPEAKER BARGAINS 
in. 3 ohm 1146, P. & P. 35p. 7 x gin. 8 ohm 61.80, P. & P. 

48p. 10 x 61. 8 or 15 ohm 65.60, P. & P. 75p. E.M.I. 
8 x Oln. 8 ohm with high flux magnet 6208, P. & P. 50p. 

E.M.1. tweeter. Approx. 34 ". Available 3 or 8 or 15 ohms, 
6500 + 25p. P. & P. 

"POLY PLANAR" WAFER -TYPE, WIDE RANGE 
ELECTRO- DYNAMIC SPEAKER 
Size 114" x 14/0" x Ile" deep. Weight 1952. Power 
handling 20W r.m.s. (40W peak). Impedance 8 ohm only. 
Response 40Hz- 20kHa. Can 'be mounted on ceiling., 
wall, doors, under tables, etc., and used with or without 
baffle. Send S.A.E. for full details. 
Only 57.25 each + p. & p. (one 75p, two 90p). 

Now also available 8 ". - 8 ohm 10 watts, r.m.s. 20 
watt peak 40 Hz- 20,000 Hz. Overall depth 1 ". Ideal for 
Hi -Fi or for use in care 54-90 + p. & p. (one 35p, two 65p). 

8 -VALVE AUDIO 
AMPLIFIER HASS. MK II 
Designed for Hl -FI reproduc- 
tion of records. A.C. Mains 
operation. Ready built on 
plated heavy gauge metal 
chassie, size 76"w. x 4 "d. x 
4f h. Incorporates ECM. 
EL84, EZ80 valves. Heavy 
duty, double wound mein. 
transformer and output trans- 
former matched for 3 ohm 

speaker. Separate volume control and now with improved 
wide range tone controls giving bass and treble lift and 
cut. Negative feedback line. Output 40 watts. Front 
panel can be detached and leads extended for remote 
mounting of controls. Complete with knobs, valves, etc., 
wired and tested for only £7.80. P. & P. £1.00. 

HSL "FOUR" AMPLIFIER KIT. Similar In appearance 
to HA34 above but employs entirely different and 
advanced circuitry. Complete set of parte, etc 87.00 
P. & P. £100. 

10/14 WA' 
AMPLIFIE 
A etyllehiy 
monaural 
with an o 
14 watts 
EL84e in p 
Super rep 
of both re 
sneer.. wi 

T HI -FI 
R KIT 
finished 

amplifier 
tpnt of 
from 2 

sais -pull. 
oduction 
mac and 
h negli- 

gible hum. Separate 
inputs for mike and 
gram allow records 
and announcements 
to follow each other. 
Fully shrouded section wound output transformer te, 
match S -15 í) epeaker and 2 Independent volume control, 
and separate bass and treble controls are provided 
giving good lift and cut. Valve line -up 2 EL84e, ECC63, 
EF86 and EZ80 rectifier. Simple Instruction booklet 
25p + SAE (Free with parts)' All parts sold separately. 
ONLY 511-25 P. & P. 51.35. Also available ready built 
and tested 516.20 P. & P. £1.35. 

SPECIAL OFFER Limited number of the latest BOB 
C141RI Auto /Manual changer de -luxe. Lightweight 
tubular arm, cue -ing lever bias compensator 51280 + 
£1.40 p. & p. Also similar but without cue -ing lever bias 
compensator. Only 51100 + £1.40 P. & P. 

Prices include VAT at Current Rate I 

Open 9. Monday to HARVERSONI SURPLUS CO. LTD. Friday. f.30 30 -S Saturday 
Closed Wednesday. (Dept. P.W.) 170 HIGH ST., MERTON, LONDON, S.W.19 Tel.: 01 -540 3985 
All prigs and specifications cornet A few minute from South Wimbledon Tube Station. 
at time of preen awl subject subject to 
alteration without noires. SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES 

Practical Wireless, September 1976 

(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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by Eric Dowdeswell G4AR 

IF you get the feeling that this month's effort 
is being written from an unusual angle, you could 
be right! I'm afraid your's truly is flat on his back 

in hospital after an operation to "decompress" the 
spine. Ugh! Soon I hope to be able to stand upright 
again instead of resembling Old Father Time! The 
major part of my anatomy is horizontally polarised, 
but from time to time my stub end becomes vertically 
polarised! 

Someone has suggested that I pass the time with a 
transceiver but since every other patient in the ward 
seems to have his own portable TV I don't think I'd 
be very popular! 

I do hope that those of you who aspire to an 
Amateur licence will not drop everything after 
reading the Editor's piece on Citizen's Band matters, 
in the July issue. I have always maintained that the 
authorities will never issue such "mail order" permits 
in this country. Anyone with a genuine reason for 
requiring receive /transmit radio facilities can already 
get the appropriate licence from the Home Office. 

The CB in the USA is in utter chaos with what 
should be a short range walkie -talkie type of service 
developing into a trans- continental operation with 
very high power and sophisticated aerial systems! 
You can be sure that a lot of the pro -CB hot air 
comes from those whose main interest is not 
necessarily the same as that of the potential CB'er- 

J. Griffin, residing in Darlington, writes to mention 
a few of the highlights of the48 years he has enjoyed 
in amateur radio. His earliest logging was of Marconi 
himself from his yacht in the Med! Pity he didn't 
have a tape recorder handy! Present set is a Codar 
CR7OA but decent aerials are a problem. 

Don't forget OM that in "difficult" situations there 
is no need to use 16SWG copper wire. Enamelled 
24SWG wire is just about invisible. Buttons can be 
used as insulators between the wire and say a length 
of black twine. A small weight on the end of the 
twine, a few twirls and the aerial can be high up in 
a tree or on top of a roof. Put the reel of wire on a 
screwdriver blade and it will run off easily. Keep the 
wire away from walls, buildings etc., until it enters 
the shack and don't forget to use an ATU! 

Dennis Anderson eventually got his 62 set going but 
soon returned to the DX150A using a 20m dipole. 
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QRM from local colour TV's is still a problem in spite 
of experiments with various suppressors and filters. 
Robin Bayley, near Wolverhampton, is now A9203 
and studying furiously for his RAE which he hopes 
will get him on the air in '77. 

Andrew Swiffin, A8063, reports again after an 
absence of six months due to `A' level duties. Current 
project is a portable receiver with converters into 
a car radio covering 2 to 160m. Andrew suggests all 
ex- readers of this feature now having callsigns 
should form a `PW net' on 80m on. Sunday mornings. 
Good idea, although I'd feel guilty at not being able 
to join in at the moment! 

Those of you waiting impatiently for the article 
on SSTV by Paul Barker might like to write to MK 
Products, 5 Lancashire Drive, Belmont, Durham for 
information on their various PCB's and other bits 
and pieces that Paul has used in his monitor. MK 
Products happen to be G3LIV and G3DRI so they 
ought to know something about this SSTV lark! 

I usually find something of interest in `TARS 
TALK', magazine of the Torbay ARS. Unusually, they 
accept Associate members for a very reasonable 75p 
a year which includes the magazine. Try raising 
them on the new Torbay net on 3758kHz at 09.30 
every morning. If a local "regular" doesn't report 
in for three consecutive days enquiries are made to 
see if all is well. Sounds like a good basis for keeping 
some of our lonely Senior Citizens in touch with the 
outside world. Write to Fred Bolton, G3VTQ, 23 
Waverley Road, Newton Abbott, South Devon for 
more on TARS. 

Another active group is the West of Scotland ARS 
which, at its AGM, elected GM3EDZ as President, 
GM3AXX as Chairman and George Milne, GM4BLO 
as Secretary. Club rooms and station GM4AGG at 22 
Robertson Street, Glasgow, G2 8DU, are open every 
Friday at 7.30 pm so get along there or write to 
George at 22 Norse Road, Scotstown, Glasgow. SWL's 
are very active in the club so don't be shy if you 
haven't got a callsign! 

Apologies if I have not answered all those who 
have written in but I should be upright again in a 
couple of weeks and, hopefully, be able to bash the 
typewriter again! 

Log extracts 

R. Bayley:- 80m HP3AU JA1JRK UA9CM (CW) 
40m JX2HK UP8AA PY7PO (CW) 20m PZ1DR 
VE8RE FL8CE (CW) 

D. Anderson:- 20m JG10QZ KZ5HP TG9LL VK7BC 
YS1ACS 15m CX6AM KP4ECH TJ1BB ZP5WM 
9X5SM 

Practical. Wireless, September 1976 
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WILMSLOW AUDIO 
THE Firm for speakers! 

SPEAKERS SPEAKERS 
Baker Group 25, 3, 8 or 15 ohms £9.00 Goodmans 15P 8 or 15 ohm £22.50 
Baker Group 35, 3, 8 or 15 ohms £1075 Goodmans 18P 8 or 15 ohm £39.00 
Baker Group 50/12 8 or 15 ohms £14.00 Goodmans Hiles 750P £16.60 
Baker Group 50/15 8 or 15 ohms £16.62 Goodmens 5" midrange 8 ohm £4.OS 
Baker Deluxe 12" 8 or 15 ohms £1230 Gauss 12" £95.00 
Baker Major 3, 8 or 15 ohms £10.69 Gauss 15" £110.00 
Baker Superb 8 or 15 ohms £1631 Gauss 18" £12100 
Baker Regent 12" 8 or 15 ohms £9.00 Jordan Watts Module 4, 8 or 15 ohm £15.36 
Baker Auditorium 12" 8 or 15 ohms £1465 Kef T27 £5.18 
Baker Auditorium 15" 8 or 15 ohms £19.41 Kef T15 £6.25 
Celestlon GI2M 8 or 15 ohms £13.50 Kef 8110 £8.75 
Celestlon GI2H 8 or 15 ohms £16,75 Kef 8200 £7.85 
Celestlon G12/50 8 or 15 ohms £16.50 Kef B139 £15.00 
Celestlon G12/50TC. 8 or 15 ohms £1800 Kai DN8 £2.08 
Celestlon G15C 8 or 15 ohms £26.95 Kef DN12 £5.39 
Celestlon G18C 8 or 15 ohms £34.50 Kef DN13 SP101S or SP1017 £4.05 
Celestlon HF1300 8 or 15 ohms £6.98 Lowther PM8 £30.80 
Celestlon HF2000 8 ohms £8.55 Lowther PM6 Mk 1 £32.85 
Celestlon MH1000 8 or 15 ohms £13.50 Lowther PM7 £4860 
Celestlon CO3K £4.48 Peerless KOIODT 4 or 8 ohms E7.25 
Decca London ribbon horn £29.95 Peerless DTIOHFC 8 ohms £8.26 
Decca London CO /1000/8 Xover £6.9S Peerless K040MRF 8 ohms £9.28 
Decca DK30 ribbon horn £1095 Peerless MT225HFC 8 ohms £2.95 
Decca CO /1/8 Xover (DK30) £4.75 Richard Allan CA12 12" bass £10.60 
EMI 14 x 9 Bass 8 ohms 14A770 £11.92 Richard Allen HP8B £11.93 
EMI 8 x 5, 10 watt, d /cone, roll Burr. £3.56 Richard Allan LPOB £8.33 
EMI 6h" d /cone, roll Burr. 8 ohms £393 Richard Allan DT20 £6.08 
EMI 8 roll sure. bass £5.73 Richard Allan CN8280 £16.20 
EMI 5' mid range £3.15 Richard Allen CN820 £3.1S 
Elac 59RM109 (15) 59RM114 (8) £3.38 Richard Allan Super disco SOW 12" £1895 
Elac 64" d /cone, roll surr. 8 ohms £383 Richard Allen CG1S 15" bass £27.45 
Elac 10" 10RM239 8 ohms £3.83 Richard Allen Super Mamie' 50 watt 413.25 
Eagle Crossover 3000hz 3, 8 or 15 ohm £1.57 Richard Allen Super Disco 8" 50 watt £12.95 
Eagle FR4 £5.51 Radford MD9 £10.50 
Eagle FR65 £868 Radford MD8 dome mid range £12.50 
Eagle FRS £11.08 Radford To 3 £725 
Eagle FR10 £14 06 Radford Crossover network 413.00 
Eagle HT15 £3.90 B025 Mk II £22.00 
Eagle HT21 £8.13 STC 4001G £5.90 
Eagle MHT10 £4.00 STC 4001 K £5.90 
Eagle FF28 multiceli. horn £610 Tannoy 10" HPD £78.00 
Fane Pop 15, 8 or 16 ohm £5.50 Tannoy 12" HPD £84.00 
Fane Pop 33T, 8 or 16 ohm £9.75 Tannoy 15" HPD £99.95 
Fane Pop 50, 8 or 16 ohm £12.50 Wharfedale Super 10 RS /DD 8 ohms £13.50 
Fane Pop 55, 8 or 96 ohm £1550 Castle 8 RS /DD £9.28 
Fane Pop 60, 8 or 16 ohm £17.95 
Fane Pop 70, 8 or 16 ohm £18.76 
Fane Pop 100, 8 or 16 ohm £27.95 
Fane Crescendo 12A, 8 or 16 ohms £37.95 
Fane Crescendo 12BL, 8 or 16 ohms £39.95 
Fane Crescendo 15/100A, 8 or 16 ohms £49.95 
Fane Crescendo 15/125, 8 or 18 ohms £59.08 
Fane Crescendo 18, 8 or 16 ohms £07.95 
Fane 910 Mk II horn £1575 
Fane 920 Mk II horn 
Fane HPX1 crossover 200 watt 
Fane 13 x 8, 15 watt dual cone 
Fane 801T 8" d /c, roll surr. 
Goodmens Axent 100 
Goodmans Audlom 200 8 ohm 
Goodmans Axiom 402 8 or 15 ohm 

£3695 
A2.50 
£5.S0 
£8.96 
£7.60 
£13.48 
£1880 

SPEAKER KITS 
Baker Major Module 3, 8 or 15 ohms 
Goodmens DIN 20 4 or 8 ohms 
Goodmana Mezzo Twin Kit 
Helme XLK 20 
Helme XLK 30 

each £1328 
each L13ß8 
pair £46.50 
pair £13.50 
pair £17.10 

Goodmens Twlnaxlom 8, 8 or 15 ohm £950 Helme XLK 35 pair £2180 
Goodmana Twlnaxlom 10, .8 or 15 ohm £9.78 Helme XLK 40 pair £38.40 

Goodmans 8P a or 15 ohm £5.95 KEF kit 1 pair £51.00 

Goodmens 10P 8 or 15 ohm £6.25 KEF kit Ill each £4600 
Goodmans 12P 8 or 15 ohm £14.95 Peerless 1060 pair £50.40 
Goodmans 12PG 8 or 15 ohm 216.50 Peerless 1070 each £41.40 

Goodmans 12PD 8 or 15 ohm £16.95 Peerless 1120 each £45.00 

Goodmans 12AX 8 or 15 ohm £39.00 Peerless 2050 pair £39.50 
Goodmana 15AX 8 or 15 ohm C45.00 Peerless 2060 pair £53.00 

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 
On dem. Answers Monitor, State of Art, Free on Request. 

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

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

4111111. 

SPEAK 
Richard Al 
Richard Al 
Richard Al 
Richard Al 
Richard Al 
Richard Al 
Richard Al 
Fane Mode 
Wharfedale 
Wharfedale 
Wharfedale 

ON 

ER KITS 
an Twin assembly 
an Triple 8 
an Triple 12 
an Super Triple 
an RA8 Kit 
an RA82 Kit 
an RA82L Kit 
One Mk2 
Linton II kit 
Glendale 3XP kit 
Dovedale Ill kit 

each £13.46. 
each £20.25 
each £25.16 
each £29.25 
pair £3780 
pair £59.40 
pale £65.70 

each £10.35 
pair £21.50 
pair £47.70 
pair £59.40 

HI -FI 
DEMONSTRATION 

in our showrooms 
Akai, Armstrong, Bowers and Wilkins, 
Castle, Celestion, Dual, Goodmans, 
Kef, Leak, Pioneer, Radford, Richard 
Allan, Rotel, Tandberg, Trio, Video - 
tone, Wharfedale, etc. Ask for our 
Hi -Fi Discount Price List. 
THIS MONTHS SPECIALS! Pioneer 
PL12D £43.00. Pioneer CT2121 £115.00, 
Pioneer SX434 £98.95, Videotone Sap- 
hir 1 pr £52.00, Videotone Manimax 
11 pr £39.00. 

low di 
measuri 

ck the complete Radford range 
plifiers, preamplifiers, power 
ers, tuners, etc., and also 

Audio Laboratory equipment, 
stortion oscillator, distortion 
ing set, audio noise meter, etc. 

We sto 
of ami 

Radfon d 

Prices Include VAT 
(Prices correct at 15.7.76) 

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

Ail units guaranteed New and Perfect. 
Carriage and Insurance: Speakers 55p 
each, 12" and up 85p each. Kits £1'00 
each (£2.00 per pair). Tweeters and 
crossovers 33p 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 

Practical Wireless, September 1976 435 

www.americanradiohistory.com

www.americanradiohistory.com


complete . DIGITAL CLOCK KITS 
TEAK CASES 

NON ALARM £9.60 + £0.76 VAT 
ALARM £11.95 +0.96 VAT 

"NOVUS" 
PA! CULATORS 

prompt order despatch 
"DELTA" 4 Red C 

Genuine Teak 01 

* Electronic Module excl. 
* Electronic Module excl. t 

Complete Clock 
Complete Clock 

"ALPHA" 4 Gree 
rerspex Case o 

* Electronic Module excl. 
* Electronic Module excl 

Complete Clock 
Complete Clock 
Perspex colours: Black, White, 

* Teak or Perspex Case set to hou 

.5" LEDs 12hr display 
Perspex Case 

Alarm Std 
ase Kit 10.50 8.00 
ase Built 11-00 8.50 

Kit 12.91 10.36 
Built 16.50 14.00 

n 0.5" digits 12 or 24hr 
nlY Alarm Std 
case Kit 12.00 9.00 
case Built 13.00 10.00 

Kit 14.00 11.50 
Built 17.00 14.50 

Red, Green, Blue, Orange. 
e module £378 

650 Mathbox £5.40 ; 850 Mathbox £675; 4510 N 
anon 1 9 _ a c ran 6 

athematician £16.20; 

Send SAE for 
complete range 

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

PULSE ELECTRONICS LTD. 
Dept. P.W.2, 202 SHEFFORD ROAD, 

CLIFTON, SHEFFORD, BEDS. 

Telephone: HITCHIN (0462) 814477 

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. 

/--- ----- ---- --- --u 
BRITISH NATIONAL RADIO & ELECTRONICS, 

WD96 

I 
1 

(Block caps please) I . 

SCHOOL, 
P.O. Box 156, Jersey, Channel Islands. 

I NAME 

ADDRESS 

GREERIWELD 
443 Millbrook Ro 

SOS OHX Tel: 

SUMMER SALE 
CLEARANCE 
LINES 
Skeleton pots, 0.3W Vert. muta. 
470, 1k, 2k2, 4k7, 5k6, 10k, 47k, 100k; 
Horizontal mntu. 5k, 10k, 22k. All 5p 
each or £4/100, your selection. 
22uF 10V Mullard 015; 2uF 10V C426, 
all 4p each, £3/100. 

Ceramic plate 0.1uF 5QV £250/100. 
Bank of 40 sub miniature neons, 
wire ended, 70V £1.00. 
Speakers: 7 x 4" 3 ohm with small 
baffle and fret 85p; 4" dia 3 ohm 
ex- equip. 50p. 

5V 12A REGULATED POWER 
SUPPLY 

Brand new boxed fully stabilized 
PSU, complete with instruction 
manual. Load regulation 0.15 %. 
Thermal & Electronic overload 
protection. Only £2400. 
Relays: PO 3000 type, 650 ohm coil: 
6 heavy duty c/o contacts (Ex- equip) 
75p, 10 for £3.50. PO 3000 type, 500 
ohm coil, new, works on 9V, 5 c/o 
contacts and 1 make. 50p, 10 for £3.00 
miniature plug in Type: 700 ohm 
3 c /o, works on 12V 50p. 

Connecting wire -80 metres (40 x 2m 
lengths asstd. colours). Solid core 
75p. 
5uF 15V elecs -£3/100; 1500uF 10V 
10 for £1.00. 1 ohm 1W MR5 metal 
oxide resistors £1.50/100. 

ad Southampton 
(0703) 772501. 

PC ETCHING KIT Mk II- 
Contains 11b Ferric Chloride, 100 
sq Ins copper clad board, DALO 
Quick Dri Etch resist pen, abrasive 
cleaner, 2 miniature drill bits, etching 
dish and instructions. £3.65 

lIb 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 £2.90 

TRANSISTOR PACKS 
200 asstd. mainly out of spec. tran- 
sistors, mostly unmarked -NPN PNP 
plastic, TO5 TO18 RF AF Small 
signal and TO3 power devices. 
About 75% useable devices. Only 
£160. 100 unmarked BC108, untested 
£210. 10 out of spec. 2N3055 £1. 

COMPUTER PANELS 
Large quantity always available; 31b 
asstd. £175; libs £3.65; 561b £16. 
Pack with about 500 components inc. 
at least 50 transistors £100; Pack 
with 12 High quality panels, inc. IC's, 
power transistors, multiturn 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. £3.50. 

FERRIC CHLORIDE 
Anhydrous technical quality in lib 
double sealed packs. 11b 85p; 3lbs 
£1.90; 10Ibs £4.80; 1001bs £300. 

VEROBOARD 
100sq Ins asstd. sizes and pitches, 
about 8 pieces (All 0.1' if requested) 
£1.30. 

SEE PRACTICAL ELECTRONICS FOR INDIVIDUAL COMPONENT PRICES 
All prices quoted include VAT and UK /BFPO postage. Most orders despatched 
on day of receipt. 10p + large SAE for 44 page list (FREE with orders over £2). 
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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ON 

SHORT WAVE BROADCASTS 
by Derek Bell 

THIAM CREE MING from Kuala Lumpur, Malaysia 
opens this month's column with a comprehen- 
sive log that shows us the type of signals that 

our fellow DXers on the other side of the globe can 
pull in. Alongside this Thiam includes a snippet of 
station news. 

Burma Broadcasting on 9725 at 0700 
Voice of Indonesia on 11970 at 0900 
Radio Thailand on 11905 at 0415 
FEBA Seychelles on 15270 at 0410 
The last logging, that of FEBA, was a test trans- 

mission that was to investigate the paths into East 
Africa. Indeed the FERA organisation has quoted an 
address in EA which to me indicates that they are 
fairly certain that a signal into that continent is a 
feasable proposition and that is PO Box 21163, Nairobi, 
Kenya, or if you want to contact "head office" write 
to PO Box 234, Seychelles, Indian Ocean. Having 
given details of the signal heard, the SINPO rating, 
details of your set, aerial etc, along with time and 
date, name and address, FEBA will send you a QSL. 

These items will, I hope, satisfy the curiosity of 
David Burnett of Liverpool who was asking how to 
obtain QSLs. David's other question was about Inter- 
national Reply Coupons. These can be obtained from 
the Post Office but beware, if you use the air letter 
form nothing can be enclosed in it. David on his Vega 
Selena picked up Radio Grenada and would like to 
know the address, which is PO Box 34, Morne Rouge, 
St. Georges, Grenada. 

In Inverness John McCleod has recently had quite 
a surprise when he had a QSL from Radio Peace and 
Progress. This took twenty four days to return, and 
as John says a letter takes eleven days each way 
between here and the USSR then the report must 
have gone through the channels in two days! Another 
item of station news concerns Trans World Radio, 
Monte Carlo on 7100 from 0920 and on 9525 at 0940 
and asking for listener's reports for the "DX 
special" programme. This item is from Robin Bayley 
of Kingswood School, Albrighton. I personally can 
chip in with a small item that perhaps has some 
significance. Radio Iran took the unusually expensive 
step of advertising their summer schedules in the 
personal column of a quality Sunday newspaper 
recently. The reason behind this is a little puzzling 
since most stations are suffering from a cutback in 
budgets but on reflection Iran is one of the oil 
producing states so perhaps money is not so tight 
there. 

Turning now to the people who are DXers and I 
must confess that this is a deep interest of mine 

since I always enjoy meeting and talking to like 
minds, a new club "Thames DX Club" craves your 
attention. This has just been formed and the 
organiser D. A. Binns, Bargara, Wycombe Road, 
Stokenchurch, High Wycombe has asked that the 
club be given a mention and since 1976 is World DX 
club year I am only to pleased to oblige. 

Recently part of this column was taken up with a 
chat on outdoor aerials of the long wire type, so a 
long letter from Andrew Sharpe of Rowlands Gill, 
Tyne and Wear, finishes by asking if plastic- covered 
clothes line is an efficient means of securing an aerial 
to a tree. Yes, I would say with reservations, since 
a lot of these lines have a metal wire core and should 
the aerial wire in due time pull through the insula- 
tion and make contact with the metal core then 
problems could ensue. A. B. Devitt, on the other 
hand, would like to know if an `L' shape long wire 
has any advantages over a simple straight. one. The 
answer could be `yes' since the maximum signal is 
gathered from, say, east and west of a north -south 
running wire, to which is added the omni- directional 
signals from the vertical part. 

The European DX Council runs a scheme the sole 
purpose of which is to help the handicapped DXer/ 
SWL. I would however like to extend that to licensed 
Amateurs, if I may be permitted to say so! (How 
about the RAIBC? A.E.D.) Fred Singleton of 8 
Rodsley Close, Holmall Estate, Chesterfield is seek- 
ing back numbers of electrical, wireless and electronic 
publications. Fred recently had to retire at an early 
age due to illness and to pass the time has renewed 
his ticket, but would like to catch up on the latest 
state of our hobby so if you have any old mags 
cluttering the house please bung them in the post. 

Another item of transmitter news that almost went 
unnoticed was the winding up of the overseas service 
of the New Zealand Broadcasting system. This was 
not given the publicity that many stations get when 
they just reduce their coverage. It seems a pity that 
this was the case since we DXers deserve a chance 
to voice a protest if one of (for the UK) the choice 
DX stations closes. 

David Sewell of Peterborough has sent a choice 
list for those who are African radio enthusiasts. 
Unfortunately David has not sent details of his set 
or aerial but despite this his reported times and 
frequencies are useful for those whose logbooks are 
thin on African stations. 

Radio Mali on 4783 at 2255 
Radio Diffusion Mauritania on 4850 at 2340 
Voix de la Revolution Dahomey on 4870 at 2235 
Radio Diffusion du Tchad on 4904 at 2305 
So to close I will wish best 73s to you and yours. 

BROADCAST BANDS 
Short Wave reports by the 15th of the month 
to Derek Bell c/o Practical , Wireless, Fleetway 
lieuse, Farringdon Street, London, EC4A 4AD, 
Medium Wave Logs to. Charles Molloy, 132 Segars 
Lane, Southport, PR8 3JG: 

AMATEUR BANDS 
Logs covering any Amateur band /s in bandi 
alphabetical order by the 25th of the month to 
Eric Dowdesweli G4AR, Silver Firs, ; Leatherhead 
Road, Ashtead, Surrey, 1íT21 2TW. 
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Baghdad 760kHz, Zahedan in Iran 775kHz, Tartus 
in Syria 782kHz, Abu Dhabi 809kHz, Damman in 
Saudi Arabia 885kHz, Quatar 952kHz, Kermanshah. 
in Iran 985kHz, Taiz in Yemen on approx. 1005kHz, 
Hyderabad in Pakistan 1010kHz, Istanbul 1016kHz. 
Kabul in Afghanistan 1280kHz and Dubai on 
1480kHz. 

Now is a good time to inspect and if necessary 
overhaul your outdoor aerial. A gradual deteriora- 
tion in performance can occur un- noticed and some- 
times poor results can be traced to a break where 
the downlead joins the aerial wire and when in- 
sulated wire is used the break can occur under the 
insulation and not be apparent to a visual inspec- 
tion. If co -ax cable is used and taken out of doors, 
it should end in a sealed terminal box and the 
end of the cable should be dipped in hot wax to 
prevent water creepage. Stranded copper wire is 
usually recommended for aerials and while this is 
essential when transmitting, the writer has found 
that the plastic covered steel wire on sale in garden 
shops, is quite adequate for medium wave reception. 
This wire is normally sold in coils but it can be 
obtained in small drums and it is a boon in exposed 
locations where gales can easily cause damage. 

MEDIUM WAVE DX 
by CHARLES MOLLOY 

RADER Glyn Morgan of Tredegar in Gwent is 
still active on the medium waves with his 
HA230 communications receiver and 40ft long - 

wire aerial. His best catch recently has been the 
20kW outlet at Nouakchott in Mauritania which was 
heard at 2300 on 1349kHz. This station is not often 
heard in the UK. Nearer to home, the Irish Speak- 
ing Radio (Radio na Gaeltachta) was heard on two 
different frequencies. On 1250kHz Donegal was 
logged with interference from both Dublin the 
English and Tripoli, Libya in Arabic (1000kW) while 
on 962kHzz Kerry was heard just before it signed - 
off at 2100. Glyn mentions hearing an unidentified 
Arabic speaking station between the European 
channels 1562kHz and 1578kHz. This is probably 
Sharjah in the United Arab Emirates situated in the 
Persian Gulf area, which broadcasts on 1575kHz with 
a power of 50kW and is usually a good signal in the 
UK. 

The month of Ramadam, the ninth in the Moslem 
calandar, starts on August 27th this year and for 
the medium wave DXer it marks the beginning 
of a four week period during which broadcasts from 
the Middle East are prominent on the band. Coun- 
tries in this area are in time zones some two to 
four hours ahead of GMT and consequently many 
of their broadcasting stations will have closed down 
for the night, by the time it is late evening in the 
UK and European QRM is beginning to subside. 
During Ramadam nearly every Arabic speaking 
station will be on an extended schedule while 
some will remain on the air all night. The DXer 
who listens after 2230 GMT will have the oppor- 
tunity of picking -up countries not normally heard 
from this area while newcomers should be able to 
hear stations from North Africa without difficulty, 
even when using a domestic portable receiver. 

Listen for Algiers on 890kHz and 980kHz; 
Tangiers on 1232kHz; Tunis on 629kHz and 
962kHz; the two 1000kW outlets in Libya on 
1124kHz (El Beida) and 1250kHz (Tripoli); Cairo on 
620kHz and Kuwait on 134kHz. On the long waves 
Tipaza in Algeria on 251kHz (in English at 1900) 
and Azilal in Morocco on 209kHz should be located 
without difficulty. Readers using a portable receiver 
should rotate it to make use of the directional aerial 
and reduce interference. Among the more difficult 
ones are Kuwait on 539kHz, Cairo on 710kHz, Riyadh 
in Saudi Arabia on 587kHz, Damascus on 665kHz, 
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Robin Bayley writes again from Albrighton in 
Staffordshire with news of his first North American 
capture. Using a Marconi tuner -amplifier and a 
longwire aerial he logged CJON in St John's New- 
foundland on 930kHz. Congratulations Robin, I hope 
this will be the first of many transatlantic stations in 
your log book. J. W. F. McLaren from Galashiels has 
not been so lucky. He says "WINS on 1010kHz 
seems to elude me despite all night watches ". Keep 
trying. Some nights North Americans come roaring - 
in while on others, not a single one can be heard. 
R. Wyres of Birmingham enquires about the PW 
Loop Aerial and Balanced FET Pre -amplifier. The 
article appeared in the April 1973 issue of Practical 
Wireless, which is now out of print. Bound volumes 
of PW are kept in main libraries and Xerox copies 
of articles can often be obtained from the library 
for a small charge. 

Alan Spencer, who writes from Ryhall in Lincoln- 
shire, has been DXing on the medium waves for 
only a week. Using a Prinzsound RTR16 with in- 
ternal aerial he logged Trans World Radio in Monte 
Carlo on 1466kHz at 2000 with a programme in 
French followed by another in an unidentified lan- 
guage. (Hungarian is scheduled at 2000). 

Alan asks for details of the sort of programme 
information that should be given in a reception re- 
port to a MW station. The report should contain 
sufficient detail to enable the station staff to identify 
their own programme. Station slogans, news items, 
weather reports, details of adverts (jingles), titles 
of programmes but not of pieces of music, will con- 
vince the station that the DXer really did hear their 
broadcast. The ten minutes from 5 to the hour to 5 
past, is often productive when listening to North 
American DX but no fixed period of time can be 
specified and the DXer will have to use his own 
judgement when deciding when he has collected 
enough for a report If a tape recording is made of 
the station announcement it can be played back 
several times to help the DXer to copy down all 
the details. 
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F.M. Tuner/ 
Stereo 
Decoder 
6 -Volt 
8- Transistor 
Fantastic 
Value! 
£1290 
Size 125 x 
85 x 45mm 

3 -watt Stereo 
Amplifiers 
9 volt D.C. 
8 /16 ohms 
8- transistor 
£2.95 

Stereo 
Speakers 
8 ohms 
£750 pair 

ALL PLUS 121% VAT 

Echo 
Chambers 
Cartridge 
Tape. 
Variable 
Delay 
Variable Echo 
Most versatile 
Made! 
£37.50 

Car Stereo 
Speakers 
8 ohm 
5 -watt 
£2.95 pair 

Aircraft Band Receivers 
Use with any radio. 
£3.90 

Panel Meters 
44" x 
3ÓÚa. 
£3.80 

Mini -meter. AC 0 /1kv. 
DC 0 /1kv., 0 /100ma. 
A.C. 0/1kv. 
Resistance 0 /150kohm 
11 ranges. £350 

Midi -meter. AC 0 /1kv, 
DC 0 /1kv., 10ua /500ma 
Resistance 0 /160Mohm 
24 ranges 
100K.O.P.V. £14.50 

Maxi - meter. 100,000 
O.P.V. AC 0/5, 10, 50, 
250,1000V. DC 0/5.2.5, 
10, 50, 250, 1000V, 
0 /l0ua, 25ua, 5ma, 5ma, 
50ma, 500ma, 10amp. AC 
IO amps. Resistance 
0 /5k, 50k, 5M, 50M. Tran- 
sistors, NPN and PNP. 
Db. -10db /+62db. 

£24.30 
Fotolak Light Sensitive Spray for Ferric Chloride for etching £040 
printed circuit making £1.30 Fibreglass board S /sided sq. ft. £1.25 
Developer for same £0.30 Fibreglass board D /sided sq. ft. £1.50 

ALL PLUS 0% VAT 
POSTAGE ALL ORDERS 50p. S.A.E. + 10p STAMP FOR FULL LISTS 
G. F. MILWARD, 369 ALUM ROCK ROAD, B'HAM BO 3DR. 021.3274339 

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

New, 90 day guaranteed valves of many popular makes. Postage 9p 1st, 7p 
additional valves, max 55p, 
Telephone: 01 -440 8641. 

ALL NEW & BOXED VALVES 
AZ31 65p EZ40/1 53p 
1Y86/7 88p EZ80 85p 
DY802 42p EZ81 80, 
EB91 18p GY501 80p 
ECC81 355 GZ30 45p 
ECC82 85p PC86 88p 
ECC83 34p PC88 88p 
ECC85 40p PC97 40p 
E0088 48p PC900 49p 
ECH4'2 72p PCC89 40p 
ECH81 " 88p F0085 44p 
ECH83 82p POCH 620 
ECH84 52p PCC89 50p 
ECL80 52p PCC189 581/ 
ECL82 47p PCF80 400 
E0L83 68p PCF82 50p 
ECL88 50p PCF86 58p 
EF80 80p PCF200 929 
EF85 870 FCF801 50p 
EPOS 52p PCF802 55D 
EF89 $gp PCF805 8125 
EF183 37p PCF806 50p 
SIM 84 37p PCF808 51-12 
E1190 58p PC112O0 77p 
EL34 83p PCL82 87D 
EL41 58p PCL83 50p 
EL84 85p PCL84 47p 
EL90/1 47p PCLBb ggp 
E11184 47p PCL805 82p 
E551 47p PCL86 50p 
10586/7 88p PCL200 8115 

(Incl. tax) 
PD500 
PFL200 
PL36 
P1,81 
PL81A - 

PL82 
PL83 
PL84 
pL500 
PL504 } 
PL508 
pL509 
pL519 
PL802 
Py33 
PY81/3 
PY88 
P5800 
py801 
P5500 
P5500,1 } 
UBF89 
00085 
00542 
UCH81. 
UCL82 
UCL88 
11F41 
UF89 
0041 

22.25 
78p 
8£9 
50p 
54p 
ggp 
48D 
482 

75p 

83p 
£180 
£280 
8200 

52p 
41p 
41p 
41p 
41p 

21-00 

47p 
489 
72p 
4ED 
42p 
58p 
88D 
42p 
729 

UL84 
UY85 
U25 
U26 
U191 
6/301,2 
6BW7 
6F23 

6V68 
1eF1 
20L1 
26E4 
3001 
30015 
39017 
30018 
30}5 
30FL1 l 30FL2 J 
38L1 
30L15 
30L17 
301.12 
30P19 
30PL1. 
90PL18 
30PL14 
30PL15 
30P4MR 

44p 
85g 
78p 
85D 
70p 
70p 
68D 
709 

47D 
66p 
809 
852 
40p 
78p 
80p 

6121 
75p 

97p 

40p 
78p 
72p 
75D 
70D 

£110 
75p 
85D. 
86p 
90p 

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. 
1 valve post 9p, extra valves 6p (maximum 55p) CWO only. 

Prices subject to alteration without notice. LISTS s.a.e. 

Practical Wireless, September 1976 

Get to the POmi 
Quickly 

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

Point l 
Near- perfect insulation. 
Breakdown voltage 1500 A.C. 
Leakage current 3.5 uA, 

Point 2 
Top- efficiency in heat tran 
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 standard 
(3.2mm.) bit 
£3-47 (P+P 0.22) 
Spare elements 
£f-63 each 
Spare bits 
£6.54 each 
incl. V.A.T 

Point f 
A well balanced 
tool - 
length 22011. 

Weight SQgr. 

STAND S.T.3 
High grade insulation material, 
chromium plated steel spring. 
Suitable for all our models. 
Replaceable sponges, ,; 
space for spare bits. 
Complete £1.53 (P+P 0.24) 

00000 
From electrical, radio or car accessory 
shops or from Antes Ltd., Freepost 
(no stamp required) Plymouth. 
PL1 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/9/76. L----------- - 
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ambit 

MI I 
WIRELESS SPECIALISTS 

-- ® 
ll I iftoo'otroa?o o 73 

00000000óo o 

m tuner number. two 
The New FM Tuner from Ambit. 

1.2uV for 30dB SN, adjustable output voltage, ultrasonic suppression 
better than 70dB. 6 presets, geared manual drive. Double IC stabilizers. 
Supplied with prealigned Larsholt RF /IF and decoder module. Corn - 
plate with black woodgrain cabinet, and solid aluminium front panel. 

Kit £55.50 (£62.43 inc. VAT). 
Built and tested £79.75 (£89.71 inc. VAT) 
(Carriage £3.00 extra) 

modules for rf, if,mpx: 
audio and general corn 

NEW 7020 

NEW 92310 

NEW 71197 

NEW 5800 

TDA2020 kit 

Dual ceramic filters, 2 stag, 
improved CA3089E (HA11 
AFC to suit ANY varactor 
output and edge terminations 
kit £5.25 built £6.55 

The MC1310 mpx decoder, 
preamps, and BLR3107 ultra 
kit £5.35 built £6.65 

(12v) 

ponants 
preamp into the 

37W), with mute, 
tunerhead, meter 

with twin audio 
sonic block filter. 

A new varicap tuner for MW /LW, with ceramic 
filter, 80dB AGC, low noise and distortion. 
kit with ferrite rod £9.65 built £11.35 

The state of the art in FM tunerheads. 6 double 
varicap tuned circuits, 2 MOSFET AGC contro- 
llable RF stages, double tuned IF output stage. 

kit £11.35 built £14.00 

A stereo power amp, with the TDA2020 15W 

RMS 0.1% THD IC from SGS. 
£7.85. (Special 

LINEAR ICs (* at 8%) 

CA3089E 1,94 LS8038 3.10* 
CA3090AQ 3.75 NE560 2.50 
MC1310 2.20 NE561 2.50 
SN76660 0.75 NE562 2.50 
TBAT2OAS 1.00 NE565 2.50 
TBA651 1.81 NE566 2.55* 
uA720 1,40 7805UC 1.55* 
L'M380 1.00 TDA1412 0.95' 
LM381 1.81 78M20UC 1.20* 
TBA810 1.09 uA723 0.80* 
TCA940 1.80 NE550 0.80' 
TDA2020 2.99 NE567 2.50* 

extruded heatsinks 75p each). 

VARACTORS 
t nF 

FOIL TRIMMERS 
3 -í2pF 0.18 

MV104/B8104 0.45 4 -30pF 0.23 
BA102 0.30 6 -45pF 0.26 
8A121 0.30 (7.5 diameter types) 

DISC RETE DEVICES 

ZTX107/8/9n 0.14 
ZTX212/3/4p 0.16 
ZTX551/451pn 0.18 
B1256 - 0.34 
40673/MEM616 0.50 
40822/MEM615 0.38 
BD535n(60v-50w) 0.52 
B0536p(60v - 50w) . 0.53 
BD609n(80v-90w) 0.70 
BD610p(80v90w) 1.20 
n=NPNtype 
p = PN p type 

POTS 
100k +100k LIN 0.60 
l00k +100k with 
50% tap 0.65 
20 turn 100k 
diode law 0.35 

TOKO COILS, FILTERS, TUNERS FOR AM /FM AND MPX. 
Full details of standard types in lists: 

l Oww I FTt for 455- 470kHz - 27p Linear Phase filter for 10.7MHz 2.25 
10mm IFTs for 10.7MHz 30p MFH41 /71T mechanicals for 455 1.65 
Ceramic filters for 10.7MHz 50p 5E0470 new Murata ceramic block 0.75 
Ceramic filters for 6.0MHz 80p BLR3107 19 /38kHz notch (stereo) 1.60 
Ceramic 455kHz type CFX104 1.50 Variable chokes 11, 23 & 36mH .30 
CFT455B /C, CFT470C ceramic 60p EC3302 low cost varicap FM tuner 5.50 
CFU050D 470kHz ceramic 65p EF5600 5 stage varicap FM head 12.50 

Send an SAE for a free price list and stock list. There is a new Larsholt 
Signalmaster FM tuner and more details on our range of wireless pro- 
ducts. PP 22p per order, VAT is generally at 12'y.% - and the min. 
CWO charge is £1. Min. invoice £7.50, Catalogue 40p. l' 8% VAT). 

37 HIGH STREET, 
BRENTWOOD, 

TWOOOD, 
ESSEX. 

CM 14 4í1H tel 216029 
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the good components service 
In relatively few years, El 
of pre- eminence as mail - 
semi- conductors, compo 
wide ranges and large s 
many worthwhile advan 
from Electrovalue. 

CATALOGUE 
With the Erst printing 
etc. 144 pages. New II 

ponants, applications . 
voucher for 40p for sp 

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

£1on 0 
orders 
or more o 

list value 1 
U 
j on 

£15 
orders 
or more 

list value 
o 

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

ectrovalue has risen to a position 
order (and industrial) suppliers of 
vents, accessories, etc. There are 
tocks to choose from as well as 
tages to enjoy when you order 

-ISSUE 2 
sold out, Issue No. 2 is up -dated on prices, 
ems. Opto- electronics. Diagrams of com- 
I.C. circuits, etc. Post free 40p, including 

ending on order over £5 list value. 

PRICE STABILIZATION POLICY 
Prices are held and then reviewed over minimum. periods et 
3 months -Next price review due October 1st 1976. 

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

ELECTRO ALUS LTD 
All communications to Dept. 8,1, 28, ST. DUDES ROAD, ENGLEFIELD 
GREEN, EGHAM, SURREY TW20 OMB. Telephone Egham 3603, Telex 
284475. Shop hours 9-5.30 daily, 9 -f pm Sets. 
NORTHERN BRANCH: 680, Burnage Lane, Burnage, Manchester 
MIS f NA. Telephone (061) 432 4945. Shop hours Daily 9 -5.30 pm ; 9 -1pm Sots. 

ANNOUNCEMENT 

RHYTHM GENERATOR. 

ASv6MG.q. TNGOCHA 
C,tROT.SI 

ff,A4 

F 

4MARCN ipS 

ALL COMPONENT 
PARTS ARE 
AVAILABLE 
SEPARATELY S.A.E. 
FOR LISTS, OR FOR 
PRICING. 
Tel. 024641475 

FULL KIT: £3990 + £1.00 (Includes V.A.T.) 
KIT INCLUDES NEW UPDATED P.C.B's 
With Printed layout for easy assembly, ali components "nice' switches 
and knobs, case, in tact 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. 
I QUEEN STREET NORTH 
WHITINGTON MOOR, 
CHESTERFIELD, 
DERBYSHIRE 
Tel : 0246 -31475 

SPECIAL. OFFER 

Practical Wireless, September 1976 
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TECHNOLOGICAL 
PRECISION PRODUCTS 

CBM 
SR7919D 8 -digit 
or 5- digit +2 Exp. 

Full trig and log 
functions Sq. root 

Reciprocals 
Yx, x', ,r 
Register exchange 

Memory plus 
Store recall 
Sign change 
Algebraic logic. 

£11.70* 
4146R -10- digits, 2 exponents, Full log 
and trig functions. X', Reciprocal, IT, 
X root of Y. Polar rectangular co- 
ordinates. 2 -store memory. Recharge- 
able. Mean and Standard deviation. 
(R) £28.50 
SR4190R. 10- digit, 2 Exp. 90 function 
pre -programmed, metric conversions. 
Extra functions to the 4148R: -Perms 
and combinations. Gamma. Poisson and 
Binomial distributions, factorial, corn- 
Pies numbers, hyperbolic functions, 
linear regression and integration of Y= 
f(x) (R) £39.95 
SR1800- Similar to the 4148R. Green 
display. Battery operated. £19.40* 
799D- 8- digits, % and store. L5.40* 
997R- Rechargeable % and full memory. 

Ifr_ (R) £11.5, 

SINCLAIR 
NEW SCIENTIFIC 
Only } "x2 "x4+ ". 
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 arcsin 
arccos and tan reciprocal E to 
the X natural log antilog 
memory+ memory- memory 
exchange memory cancel 
EE exponent change ONLY 
notation PLUS a £10 54 degree radian switch. 
OXFORD 300- £12,49* Larger version of above. 

CAMBRIDGE- £6'46* 
CAMBRIDGE MEMORY - £3.10* 
OXFORD 150- £6'46 

DECIMO 
VATMAN - 
SCIENTIFIC 
Large green display, 
8- digits, 2 exponents, 
4 trig log functions 
10 =". 
Radian degrees. 
Exchange, 
Memory, 17, 
Reciprocal, X' etc. 
Single Function 
keyboard. 20 hr 
battery life. £23.50 
MINI -VATMAN- Similar to above but 
slimmer. Green display 8- digits. % key. 

£6.90 
MINI- VATMAN M -Ah above but with 
% and full - function memory, £10'50' 
VATMAN -8 digit % key. Green 
display. £7.50 
SUPER. VATMAN- Similar to above 
but with full -function memory, X2 
Reciprocal. IT £11.50 

Practical Wireless, September 

ELECTRONICS 
ROCKWELL 

44RD. 9 -digit 
or 5 -digit & 2 Exp. 
Green display. 
Store. Similar to 
the 63R less 
factorial 
£17.55* 
64E20.12-digit or 
8- digit +2 Exp. 
Additional to 44RD: 
Polar rec., co- 
ordinates, log, rad 
or grad. 
£22.20* 
63R -8- digit, 2 exponent. 10 = ". Mem- 
ory. 2 -level parenthisis. All trig and log 
functions. Degree_ radian. Factorial. 
Reciprocal. TT. V etc. Rechargeable. 

(R) £23.95 
Including recharger. 
61R -Green display. 8- digits. All trig 
and log functions. (R) £20.42 
8R- Special purchase. 8- digits. % key. 

Only £6.95* 
20R- Special purchase. 

8- digits. % key. Full - 
function memory. 

31R-Special 
purchase. 

Memory. 
Memory exchange. 

Reciprocal. X2. 
Rechargeable. 
(R) £14.65 

Including recharger. 
24RD -Green display. £13.56* 
8- digit. 
24K- Stainless- 
steel Siimline. 
Green display. 
Beautiful 
leatherette wallet 
to hold pen, 
note -pad and 
credit cards 
(all included). 
Full memory. 
V . 

Click- buttons. 
Rechargeable. 
including 

CASIO 
FX -20 -Full trig and log 
functions. 8 -digit 
mantissa or 6 -digit 
mantissa and 2 -digit 
exponents. 10" to 
10 -9'. Bright green 
display. Full sin, 
cos, tan, inverse 
sin, inverse cos, 
Inverse tan. Log X 
and Ins, ex, xy, V-, Reciprocal 
Degree Radian 
conversion. 
Memory and 
exponent key. 
ONLY 
£15.65* 
FX -15 -As above but larger and in- 
cluding a larger display x' key. IT key. 
Reciprocal key. ONLY £9.25* 
FX- 101 -De Luxe model with similar 
functions to the FX -15 but 8- digits + 2 
exponent 10 -.. to 10 -2. 

OUR PRICE £23.50* 
ER- Memory. % key. £8.32* 
POCKET 8s -% key. £6.50* 
POCKET MINI- MEMORY -% key. 
Bright green display. £9.25* 

NOVUS 
4525 -8- digit, 2 Exp. 
100 step programmable. 
R.P.N. Full log, & 
trig functions. X Y 
Exchange, exponent 
key, change sign, 
memory, 4 roll stack, 
skip, delete, accesabie 
additional programmes 
within the 100 step. 
(R) £42.55 
4520- Non -programmable 
version of the 4525. 

(R) £21.20 
4510 -8- digits. 3 level stack. All trig and 
log functions. V-. 77. Reciprocal. 
Memory etc. £13.80* 
4515 -100 -step programmable version. 

(R) £35.10 
£17.80* 
£16.65* 

6010- Metric 

6020- Financier. 

6025- Rechargeable. Financier 100 -step 
programmable. (R) £42.50 
6030 -Statistician. £16.50* 
6035 -100 -step programmable Statisti- 
cian. Rechargeable. (R) £42.50 

THE THINNEST L.E.D. 
ELECTRONIC WRIST 
WATCH IN THE WORLD! 
Quartztron KLIO 
10 functions: 

Hours Mins 
Secs Date in 

letters Month & 
Date in letters 

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

INDICATE S/Steel 
bracelet. 1 Yr Guar. 

£27.75 

Quartztron KL3 
Liquid Crystal Display 
showing hours, minutes 
and pulsating seconds 
Stainless Steel Finish 
With strap 

£15.70 
With stainless steel 
,gtrap add £1.50 

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) £29.95 
Including 
recharger 
SR5IA -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) £43.90 

Including recharger 

NEW FROM 
TEXAS 

SR56 -100 step 
programmable. 
10- digit, 2 Exp. 
10 independent 
memories, all log, 
trig and statistical 
functions. Can be 
programmed for 
mathematics, 
electronic 
engineering, 
statistical, 
financial and 
navigation. 

SR52 -224 programme steps. 20 inde- 
pendent 

pro9 programmable. Supplied Card with 
20 blank magnetic cards and programme 
manual. FREE any one of the following 
pre- programme manuals: 1. Statistics. 
2. Electrical Engineering. 3. Math- 
ematics. 4. Finance. Each worth £25. 

£208.33 (R) 

EXELAR 
5- FUNCTION 
digital watch in S /steel 
finish with matching 
bracelet. Shows 
Hrs. Mins, Secs, 
Date PLUS a.m. 
Indicator, Hold á 
Fade-out. 
ONLY £18.05 
Gold finish £1940 

DECIMO DIGITAL CLOCK/RADIO 
£32.95 OUR 

Phls El :" LARGE DIGITAL READOUT 
AT 

This is the most unique clock /radio in the 
country today having a soft l;" 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 -lust press 
the 'Drowse' button. Automatic 80 minute 

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

ALL ITEMS CARRY A 
FULL YEARS GUARANTEE 

* =Free B.S.I. approved adaptor. 
(R) =Free recharger. 

ADO 8 °/, VAT TO ALLPRICES . 
1976 

1 ORDER FORM --) 
PHONE CALLS AND PERSONAL CALLERS WELCOME MONS to 

I THURS BETWEEN 2 & 5 p.m. 01.450 4755. SUNDAYS 10a.m.to 1 p.m. 
To: BARCLAY ELECTRONICS Dept. IIPW, 
1115 FINCHLEY ROAD, TEMPLE FORTUNE, LONDON N.W.11 

Please send me 

with /without optional mains adaptor. i enclose cheque /money order total ' 
value £ Please add 55p to all items to cover p. á p. ' 
NAME 

ADDRESS 

bard 
I 

I 
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7B7 0.80 
7Y4 0.80 
9132 0.60 
9D6 0.50 
11E2 8.0 
12A6 0.0 
12AT6 0.45 
12AT7 0.45 
12AU7 0.35 
12AX7 0.35 
12BA6 0.0 
126E6 0.55 
126H7 0.55 
1208 0.0 
12E1 3.75 
12115 1.0 
12K7GT 

0.55 
12K8GT 

0.75 
12Q7GT 

0-0 
12SA7GT 

12SG7 0 
12SJ7 0.55 
12Y4 0.40 
1487 1.00 
19AQ5 0.70 
1963 8.0 
1966 6.50 
19H5 15.00 
20P3 0.0 
20P4 1-10 
251667 

0.70 
30015 1.0 
30017 1.10 
30F5 1.0 
30FL1 1.10 
30F112 1.10 
30L15 1.0 
30117 1.0 
30P12 1.00 
30P19 1.0 
30P113 1.10 
30P114 1.10 
35L6GT 

080 

Please add 
14% VAT 

THE VALVE WITH A 
GUARANTEE 

35W4 0.55 0003 0.70 
35Z4GT 9004 0.40 

0.70 9006 0,40 
5005 0.65 
5001366 

1.0 C.R. 
75 10 TUBES 
7501 0.75 D67-5 
76 0.75 12.0 
78 0.70 DG7-32 
80 0.75 15.0 
85A2 0.75 D613-2 
803 8.0 180 
805 18.0 MW13-35 
807 0.75 35.00 
813 8.0 VCR139A 

931A 6.0 5FP7 i0 
954 0.50 86J 9.0 
955 0.0 881 9.0 
956 0.0 CV527 0.00 
957 0.50 SPECIAL 029 0.70 
2051 10 VALVES 
5763 170 CV2339 
5933 3.0 45.0 
6057 0.60 M503-22J42 
6060 0.70 0.0 
6064 0.0 K301 7.0 
6065 1.0 KRN2A 
6067 0.80 6.00 
6080 3.50 725A 25.0 
6146 3.35 TY4-500 
6146B 5.0 30.0 
6360 1.70 2J/192 
8020 5.0 140.00 
9001 0.40 2J/52A 
9002 0.55 75.0 

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. 

SINCLAIR 1020 
IC20 10W + 10W stereo IC amplifier 

booklet and printed circuit £4.95. 
PZ20 Power supply kit for the above 
VP20 Volume, tone -control and preamp 

Send sae for free leaflet. 

kit with free 

£3.95. 
kit £7.95. 

SINCLAIR BLACK WATCH 
Fully assembled 
with black 
strap £2095. 
Bracelet £2.00.. 

BATTERY 
STABILIZED 
Millenia series. 
1A output: 
2A output: 
6 -WAY SPECIAL 
Switched 
of 1s4ÿ, 6, 
9, 12V at 
6 -WAY DOUBLE 
RADIO MODEL 
Switched 
3 +3/4ÿ +47/6+6/ 
71+7 1/9+9/12 
3-WAY MODEL 
Switched 
multi-jack 
RADIO MODELS 
50mA with 
6V £3.45. 
Also 9V 300mA 
CASSETTE 
7W output 
43' OS. 

_ 
ELIMINATOR BARGAINS 

POWER UNITS* 
Switched 1 to 30V in 0.1V steps. 

Kit £11.45. Kit + case £1440. Built £18.40. 
Kit£13.95. Kit + case£16.90. Built £2095. 

£5.20 
out, 

£6.20 
output 

+12V at 250mA. Also 15/18/24V single. 

output of 8 /71/9V at 250mA with 4 -way 
plug and free matching socket £2.95 *. 

press -stud battery connectors. 9V £3.25. 
9 +9V £4.45. 6 +6V £4.45. 41+41V £445. 

£3.95. 
MAINS UNITS 

with 5 pin DIN plug. 50mA £3.45. 300mA 

DC. Output6 /71/9V DCIA regulated £475 *. 

SINCLAIR CALCULATORS* 
Scientific N /A. Cambridge % £7.35. Cambridge 
Scientific £11.45. Oxford 100 N /A. Oxford 300£13.30. 
Programmable Scientific ordh free mains unit 

Cambridge Mains adaptors: For Oxfords £319. For Cambridge 
and Scientific £3.IS. 
CBM CALCULATORS* 
796MD 8 digit /% /memory £5.98 897D 8 digit / %/4 
function memory £6.45. SR7919D a digit or 5 +2/ 
memory /trig /log /pi /powers £11.90. SR1800 10 digit 
scientific £20.55. SR4148R 14 digit rechargeable 
scientific £21.95. Mains adaptors £3.20. 
CASIO CALCULATORS* - 

Personal Mini 6 +6 digits /squares/powers /reciprocals 
£4.45. Pocket 8S 8 digits /% /const £6.95. Memory SR 
8 digit / %!memory /censt £8.95. Pocket Mini P -810 
£09S. FX20 £16.95. Mains adaptors £3.95. 
NOVUS CALCULATORS" 
7506 digit £5.45.8358 digit / % /const /sq. root /4 function 

with 

AMPLIFIER 
6W IC audio amp 
with free data and 
printed Circuit 

.9r 
volume and tone 
£4.95. 

tuners. Mono 
or crystal 

£1.95* 

DELUXE KIT FORJCI2 
Contains extra parts for the pcb and 
controls. Mono version £2.33. Stereo 

JC12 POWER KIT 
Supplies 25V lAmp £3.55. 

JC72 PREAMP KITS 
Type 1 for magnetic pickups, mice and 
£1.50. Stereo £3.0. Type 2 for ceramic 
pickups. Memo 889. Stereo £1.76. 

SEND SAE FOR FREE. LEAFLET. memory £7.0. 4525 10 digit programmable scientific 
£4580. 4510 £13.20. 4515 £37.65. 4520 £2265. Free 
charger with 4515, 4520 and 4525. Mains adaptors for 
other models E4.20. 

CAR CONVERTORS 
Input12V 

S -DECS AND T -DECS* 
S -DeC £2.24 T -DeC £4.05 a 
u -DeC A £4.45 u -DeC B £7.85 / 
IC carriers: - ,¡; 
16 
with 

s plain £7.07 +IQ. 

10 TOS: plain 99p, with socket £1.95. '' T / 
BATTERY 
Send sae 

ELIMINATOR KITS 
for free leaflet on range. 

type with press -stud battery terminals. 
6V £1.95. 9V £1.95. 

radio t type with press -stud battery 
4ÿV +4ÿV £2.60. 8V +6V £2.60. 9V +9V 

type with 5 pin DIN plug. 71V £1.95. 
8 -way type transistor stabilized to give 

3/4ÿ/6/70/12/15 /18V. 100mA £3.15. 500mA 

13 -way types 4/13/7/8¡/11/13/14/17/21 125( 
1 Amp Model £4.40. 2 Amp Model £6 -95. 

kit Input 12V DC. Output 6 /71/9V 
£2.95. 

MISTRAL' 24HR DIGITAL CLOCK KITS* 
Includes pcb, power supply, case, =" display, chip and 
all parts. Kit £70.85. Built £72-SÓ. Also Mistral 2, 
deluxe assembled version with alarm and tilt steep- 
over facility £13.95. 
NATIONAL MA1001H DIGITAL CLOCK 
MODULE" 
Complete module including .1" display and clock chip 
fully assembled on a 1," x 3" pcb. Just add a power 
supply, switches etc to produce a 24HR clock with 
alarm and auto -dim. £855. 
SEND SAE FOR OUR DIGITAL CLOCK LEAFLET 

100mA radio 
4ÿV £1.95. 

terminals 
double 

terminals 
£2.0 
100mA cassette 
Stabilized 
low hum. 
£4.65. 
Heavy duty 
28/34/42V. 
Car Convertor 
DC 1 A racnlated 

FERRANTI ZN414 
IC radio china .44. Extra parts and pcb for radio£3.65. 
Case Op: Send sae for free data. 

SINCLAIR PROJECT 80 AUDIO MODULES 
FM tuner £13.25. 016 £9S0. PZ5 £395. P26 £8.70. 
PZ8 £9.10. Trans for PZ8 £5.0. Z40 £5.75. Stereo 80 
£11.95. Protect 805Q £18.95. Quad decoder £14.95. 

BI-PAK AUDIO MODULES 
5460 Tuner £78.95. ALSO £4.33. PÁ780 £ #3.45. MK 
audio kit £27.20. Teak 60 £9.95. Stereo 30 £15.95. 
TOSO £480. AL20 £16.15. Send sae for free data. 

SAXON ENTERTAINMENTS AUDIO MODULES 
SÁ1208 £18.95. SÁ1204 £9330. SÁ808 £1195. SÁ604 
£10.30. PM1201/8 £1145. PM1202/8 £14.95. PM1202/4 

£84705 Send ááe / for free afleM601 
/8 £9.95. 'PM30118 

PRINTED CIRCUIT KIT £3.95 
Make your own printed circuits. Contains etching 
dish, 100 sq ins of pc board, lib ferric chloride, etch 
resist pen, small drill bit, laminate cutter. 

MAINS TRANSFORMERS 
6.0 -6V 100mA 95p. 9 -0 -9V 100mA 95p. 18V to £1.65. 
0/12/15/20/24/30V 1A £3.60. 12 -0 -12V 100mA £1.05. 
0/12/15/20/24/30V 2A £495. 20V 21A £2.25. 

Post 30p on orders under £2, otherwise free. Prices 
SWAN LEY ELECTRONICS include VAT. (Overseas customers deduct 7% on 

Items marked *, otherwise 11 %). Official orders 
Dept. PW, PO Box 68, Swanley, Kent welcome. ' 

VALVES 
A1065 1.25 
AR8 0.0 
ARP3 0.0 
ATP4 0.50 
B12H 3-00 
DAF96 0.60 
DF96 0.600 
DK96 0.75 
OL92 0.0 
DL96 0.70 
DY86/87 

0.45 
DY802 3- 
E88/010 

1.30 
El 80CC 

E182CC1 
0 

3.0 
EAO 0.40 
EABC80 

0.40 
EAF42 0.70 
E891 0.30 
EBC33 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 
ECC88 1.25 
ECC88 0.55 
ECC189 

0.60 
ECF80 0.45 
ECF82 0.45 
ECFO1 0.75 
ECF8642.0 
ECH42 0.0 
ECH81 0.40 
ECH84 0.0 

ECL80 0.60 
ECL82 0.40 
ECL83 0.75 
ECL88 0.60 
EF36 0.65 
EF37A 1.10 
EF40 0.70 
EF41 075 
EFO 0.35 
EF83 1.25 
EF85 0.40 
ERG 0.40 
EF89 0.35 
EF91 0.0 
EF92 0.0 
EF95 0.45 
EF183 0.40 
EF184 0.40 
EFL200 0.75 
EL34 0-70 
EL35 0.70 
EL37 2.20 
EL41 0.80 
EL81 0.0 
EL84 0.35 
EL85 0.0 
EMI 0.0 
EL90 0SO 
ELM 1.0 
EL95 0.70 
EL504 00 
EL821 10 
EM31 0.70 
EM80 0.55 
EM84 0.40 
EM81 1.0 
EY51 0.45 
EY81 0.45 
EY86I87 

0.45 
EY88 0.0 
EZ40 0.70 
EZ41 0.75 
EZ80 0.30 
EZ81 0.35 

GT1C 5.0 PL508 0.95 
GY501 0.0 PL509 1.35 
GZ32 0.65 PL802 1.85 
GZ34 0.80 PY33 0.0 
GZ37 1.0 PY80 0.0 
KT66 3.0 PY/81/800 
KT88 4.00 0.50 

PY82 0.45 
PY83 0.0 
PY88 0.50 
PY500 1.10 

PABC60 PY801' 0.55 
QQV03-10 

1.70 
QQV06- 

40A 14.0 
QV03-12 

1.70 
SC1/400 

3. 
SC1/600 

0 
5.50 

SP61 0.80 
1721 6.0 

MH4 1.0 
ML6 0.75 
0A2 0.45 
0B2 0.45 

0.40 
PC86 0.65 
PC88 0.65 
PC97 0.55 
PC900 0SS 
PCC84 0.45 
PCC89 0.60 
PCC180 

065 
PCFO 0.40 
PCF82 0.40 
PCF84 0-85 
PCF86 0.65 
PCF200 00 

0.90 

0.55 
PCF802 

0.55 
PCF805 

1.10 
PCH200 

0.0 
PCL81 0.0 
PCL82 0.40 
PCL83 0.70 
PCL84 0.50 
PCL86 0.60 
PCL805/B5 

0. 
PFL200 0.0 70 
PL38 0.0 
PL81 0.55 
PL82 0.0 
PL83 0.50 
PL84 0.0 
PL504 0.0 

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. 

U25 1.0 ULM 0.50 
U26 0.80 UV41 0.50 
U27 1.00 UY85 0.50 
U191 0.75 VR105/30 
U801 0.80 0.45 
UABC80 VR150/30 

UAF42970 X61M 1.50 
UBC41 0.0 X66 0.75 
UBF80 0.50 Z8000 3.0 
UBF89 0 Z01U 3.0 
UBLi 1-00 Z9007 1.0 
UBL21 0.75 1A3 0.55 
UCC85 0.50 114 - 0.30 
UCF80 0-80 IRS 0.0 
UCH42 0.0 IS4 0.35 
UCH81 0.0 ISS 0.35 
UCL82 0.4S 174 0.35 
UCL83 0.70 1X26 0.75 
UF41 0'70 21321 0.0 
UF80 0.40 21(25 90 
UF85 0.50 3A4 0.0 
UF89 0.50 306 0.40 
UL41 0.70 3S4 0.0 

3V4 0.85 
5B/254M 

5. 
58/255M 

0 
5. 

5B/258M 
00 

5R4GY 1.000 
SU4G 0.55 
5V4G 0.0 
57367 0.0 
5Z3 1.20 
5Z4G 0.0 
5Z4GT 0.65 
6AB7 0.0 

6AM6 0.0 
6AN8 0.70 
6AQ5 0SS 
6AQ5W 

0.70 
6AS6 0.80 
6AS7G 1.0 
6AT6 0.0 
6AU6 0.40 
6AV6 0.0 
6AX4GT 

0.75 
6AX5GT 

1.0 
BB7 0.70 

°ACT 0.0 6BA6 Odo 
6AH6 0.70 6BE6 0.40 
OAKS 0.45 6BG6G 1.0 
OAK8 Odo 6BJ6 0.75 
6AL5 0 -30 61307A 0.0 
6AL5W 6BR7 1.30 

0.0 6BW6 1-10 
6AM5 1.0 6BW7 1.0 

604 
606 
6066 
BCH6 
MI6 
6D6 
SEAS 

0F86 
6P12 
6F17 
6E33 

0.40 
0.50 
0.50 
1.0 
0.75 
0-SO 
0.75 
1.10 
0.75 
0.0 
1.0 
3.50 

61413 0.45 
6J4WA 

1.25 
13,15 065 
6J5GT 0.55 
13.16 0.35 
6J7 0.65 
6.176 0.40 
610161 0.00 
6147 0.55 
61176 0.35 

6K8GT 0.55 
6L6M ' 

6L7G i 

6SA7 
BSC7 i 

6SG7 
65,17 
6SJ7GT 

6SK7 
6SL7GT 

6SN7G1 
0.55 

BSQ7 0.0 
6V8GT 0.0 
BX4 0.45 
6X5G 8.40 
6X5GT 0.55 
BYSG 0.95 
6Z4 0.65 
6-3012 0.0 

-90 
-40 
-55 
.75 
.55 
-0 
35 
.0 
-55 

TRANSISTORS Please write or phone for current price of any 
od the transistors, diode shown below. 

AAZ12- AF118 BC172 CRS3/40 0029 00206 2N4058 
BAVtO AF124 BC' 72A CRS25/025 0035 ZR11 2N4081 

AC113 AF725 BC212A GET115 0086 ZR21 2N4172 
AC126 AF126 BCY31 6E7116 0C42 ZR22 2N5295 
AC127 AF127 BCY33 GE)(O 0044 2N456A 3N126 
AC128 AF139 BCY72 NKT222 0045 214525 3N128 
AC176 AF178 8F115 NKT304 0070 251696 3N154 
ACY17 AF186 BF167 NKT404 0073 2N708 3N159 
ACY18 AF239 13F173 0A5 0075 2N918 SX754 
ACY19 AFZ12 8E185 0A47 0078 , 2N1305 23303 
ACY20 ASY26 BFY51 0A70 0078D 2N1307 112082 
ACY39 ASY27 13F752 0A71 0081 2N1309 40235 
ACY40 ASY28 BSY27 OA73 0082 2N2062 40250 
A13149 BC107 BSY38 0A79 0C82DM 2N2411 40251 
AD161 8C108 BSY95A 0A91 0083 2N2989 IN23A 
AD162 BC109 BY700 0A200 0083B 2N3053 IN25 
ADZ11 
ADZ12 
AF114 
AF115 
AF116 
AF117 

BC113 BYZ16 0A202 0C139 2N3054 N38A 
BC116 CRS1/20 0AZ200 0C140 2N3055 N43 
80118 CRS1/30 0022 00170 - 2N3391 N70 
BC136 CRS3/10 0025 0C172 2N3730 N677 
8C131 CRS3/20 0026 00200 2N3819 N4148 
BC148A CRS3)30 0028 00204 2N4038 N4785 

MINIMUM POSTAL ORDER £1. PERSONAL CALLERS WELCOME. 
MANY OTHERS IN STOCK Include Cathode Ray Tubes and Special Vair s. U.K. 

UK Postage £1-£2 20 

DIbMO 

40p. Over £5 free. 

VIDECON 
TUBE 
Type P864B 
English Elec. 
£20 

TEST EQUIPMENT 
LARGE SELECTION 

PLUBICON TUBES 
Type XO 1071 Mollard £10 
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KLTUKN OP POST 
JUST RELEASED 

R.C.S. 100 watt VALVE AMPLIFIER 

MAIL -ORDER SERVICE 
BAKER DISCO SPEAKERS 
HIGH QUALITY- BRITISH MADE 

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. Send for details 
Suitable carrying cabinet £14. Price 1185 carr. £2.50 

ANOTHER R.S.C. BARGAIN ! 
ELAC 9 + Sin. HI -FI SPEAKER TYPE 59RM 

This famous unit now available, 10 watts, 8 ohm. 

Price f3-25 Post 40p 

8" ELAC 
HI-FI SPEAKER 

Dual cone plasticised roll sur- 
round. Large ceramic magnet. 
50- 16,000 cps: B 
55 cps. 8 ohm impedance. 
10 watts, /3.95 10in round E4.95. Post4Op 

TEAK VENEER HI -FI SPEAKER CABINETS 
MODEL "A ": 20 x 13 x 12m. 
For 12 in. dia. oeE 25 Post loin. speaker. Slip 

Illustrated 

MODEL "B". 
For 13 x Sin. or /6.955 Post 
8 in. speaker 75p 

MODEL "C ". 30 x 20 x 12in. 
Reflex cabinet will accept 1 -12ín. 
bass unit, 1 -5in, mid range, 1-3in. 
tweeter. Teak finish. Grooved 
Iront 121.50 ° r 
LOUDSPEAKER CABINET 
WADDING 18in. wide, 25p ft. 

GOODMANS CONE TWEETER 
Stin. dram. 18,000 C.P.S. 25 WATTS 811 13.25 

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 15-20 battery operated. 
STEREO VERSION OF ABOVE £885. 

BARGAIN 3 WATT AMPLIFIER. 4 Transistor f395 Push -Pull Ready built with volume, treble and 
bass controls. 18 volt battery operated. Mains Supply £2.95. 

THE "INSTANT" BULK TAPE 
ERASER & HEAD DEMAGNETISER. 
suitable for cassettes, and all sises of 
tape reels. A.C. mains 200 /240V. 
Leaflet S.A.E. /3.95 t 40 

WAFER HEATING ELEMENTS THIN 
OFFERING 1001 USES for every type of heating and 
drying applications in the home, garage, greenhouse, 
factory .tavailable in manufacturing quantities). Approx. 
sire 101 x Sb x drtn. 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 ants -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 aeries for lower heat. Or in parallel for higher 
heat applications. 

ONLY 40p EACH (FOUR FOR £1-50) 
ALL POST PAID -Discounts for quantity. 

Please stab 

JOR 12" 110.35 
Post cop 

3044,500 c /s, 12ía, donble 
cone, woofer and tweeter cone 
together with a BAKER 
ceramic magnet assembly 
having a fine 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, baffie 
and instructions. 

I or 8 or 15 ohms 

BAKER SPEAKERS 
"BIG SOUND" 
Robustly contracted to stand up to 
long periods of electronic power. 
As used by leading groups. 
Useful response 30- 13,000 cps. 
Bass resonance 55 cps. 

GROUP "25" 
12ín 30 watt 
3, 8 or 15 ohms. 

GROUP "35" 
12ín 40 watt 
3, 8 or 15 ohms. 

GROUP "50/12" 
12tH 60 watt professional 
model. 8 ohms or 15 ohms. Post 80p 
With aluminium presence dome. 

GROUP "50/15" £ 1 9.0 15ín 75 watt 7 
8 or 15 ohms. 

post Sop 

£895 
Post 50p 

£ 1050 
Post 50p 

£14.50 

113 
. Post 50p 

BAKER 150 WATT 
QUALITY 
TRANSISTOR 
MIXER /AMPLIFIER 

J 

C o O O. 

haker 

All purpose 
Ideal for Groups, Disco and P.A. 
4 inputs speech and music. 4 -way 
mixing. Output 8/15 ohm A.C. mains. 
Separate treble and bass controls. 
Guaranteed. Details S.A.E. 

Latest 50 watt Model £49 - 

£68 Carr. 
£1.00 

100 WATT DISCO AMPLIFIER CHASSIS 
MADE BY JENNINGS MUSICAL INSTRUMENTS 
4 speaker outputs, vol., treble, bass controls /52 
CAN BE USED AS 100WATT SLAVE Carr. £1 

QUALITY LOUDSPEAKER 
ENCLOSURE 
Teak veneered fin thick wood cabinet. 

, 

Sise 180tH x 181ín x 8 #in. 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 
0 1in Woofer. £750. Carr. 85p. Rosewood Version £8.50 
Carr. 85p. Baffle could be cut for larger speaker. 

P.W. SOUND TO LIGHT DISPLAY 
Complete kit of parts with B.C.S. printed circuit. Three 
channels. 600 to 1,000 watt each. As featured in 
December Practical Wireless. Price /12.50 Cabinet extra £3. 

8 inch PHILIPS LOUDSPEAKER 
4 ohm. 4 watt. ceramic magnet £1.95 

MAINS TRANSFORMERS 
6 VOLT I AMP. 81.00 8 AMP. £1.40 

12 VOLT 300 MA. £1.00 750 MA. £1.30 
30 VOLT 5AMP. AND 34 VOLT 2AMP C.T. £3.45 

20 VOLT 4 AMP. £1.75 1 AMP. £2.00 3AMP. £2.20 
20 -0 -20 VOLT 1AMP. £2 30 VOLT 11 AMP. £1.75 

E.M I. TAPE MOTOR 
4 pole, 200 v. Sise 31 x 21in. 
1200 rpm. Spindle , in. dia- 
meter. 120v version £1. 
E.M.I. GRAM MOTOR 
240V a.c. 2,400 rpm 
2 -pole. Sine 23 x 21in. 
Collard gram motor 240v. £1.50 

El 85 
Post 45p 

2 x 12" CABINETS 
for Disco or PA all fitted with carrying handles and corners. 
Black flntsh. Other cabinets in stock. SAE For leaflet 

50 
WATT 
R.M.S. 

E4 
Carr. 

3 
£2 

70 
WATT 
R.M.S. 

146 
Carr. £2 

100 

WATT 
R.M.S. 

159 
Carr. £3 

I x 15 "-1- I x 12" 100 WATT CABINET 
Size 36" x 24" x 15" L65 00. Carr. 15 
Ideal for Disco, Ogran or PA work. 
High quality. Full range. 

SUPERB HI -FI 
12in 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. 
Bass Resonance 25ep, 
F1anDenaity 18,500 gauss 
Useful response 20- 17,000cps 
8 or 15 ohms models. 

£ 16.30 80pí 

AUDITORIUM 
I2in. 35 watts 

A full range reproducer for 
high power, Electric Guitars, 
public address, multi -speaker 
systems, electric organs. 
Ideal for Hi -Fi and 
Discotheques. 
Bass Resonance 35cps 
Flux Density 15,000 gauss 
Useful response 25- 18,000cps 
8 or 15 ohms models. 

£ 1 5.50 80pt 

AUDITORIUM 
15in. 45 watts 

A high wattage loudspeaker 
of exceptional quality with a 
level response to above 
8,000 cps. Ideal for Public 
Address, Discotheques, Elec- 
tronic instruments and the 
home Hi -Fi. 
Bass Resonance 35cps 
Flax Density 15,000 gauss 
Useful response 20- 14,000cps 
8 or 15 ohms models. 

Li 9-50 Pont 

L 1.255 Hi -Fi Enclosure Manual containing plans, designs, 
Post Slip 

crossover data and cubic tables, 68p 

RADIO COMPONENT SPECIALISTS 
open937 W 

WHITEHORSE 
(Closed 

ROA, CROYDON 
for 
DI S 

Cash price includes VAT Access & Barclay cards welcome. Rail Selhurst. Tel. 01 -684 f665 Minimum post 30p. Components Lists 10p. 
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SI NTE L for Kits -CMOS- DISPLAYS - MEMORIES -BOOKS 

CMOS from the top manufacturers, mainly RCA and Motorola 
1.21 

CMOS CD40280 6 CD 0541`01 CD 086062 MCMt4 52 8.05 
C04000015 CD40290.99 CD40551.14 C00891.34 
CD40010.15 CD40300.48 CD4056114 CD40930.69 
C04002015 CD40311.92 CD4057 CD40941.62 
CD40061.02 CD40320.92 2136 CD4095091 
CD4007016 C134033 1.21 CD40594.77 CD40960.91 
CD40080.83 CD40341.65 C04060 0.97 CD4097 312 
CD4009 0.48 C040351.02 C04061 CD40991.59 
CD40100.48 CD4036223 18.92 CD45021.07 
C04011016 C04037083 C040827.77 C134510 1.18 FLAT CABLE 
C(34012 0.16 C00380.93 C040630.95 CD45111.36 20-w 1m. 1.00 
C04013 0.48 CD40392ß3 CD40660-61 C04514272 10m. for 8:00 
C134014 0.87 CD4040092 CD40673-12 ßD45152.72 
C04015 0,87 C04041073 C134068 0.18 CD45161.18 
CD40160.48 C1340420-73 C134066 018 C134518 1.08 
CD4017087 C040430.87 C134070 0.48 C045201.08 
CD4018087 C040440.81 C0071018 C045271.37 
CD4019 048 CD4045 1 .22 . CD4072 018 CD45321.25 
C040200.97 C04046116 CD40730.18 C0455550.78 
C040210.87 C0047 0-78 C134075 0-18 C045560.78 
C040220.83 CD4048048 C0076134 MC14528 
CD4023016 CD0490-48 CD40770.48 1=01 
CD40240.67 CD4050048 CD4078018 MC14534 
CD4025 016 CD4051 081 C134081 0.18 604 
C134026 1:50 CD4052 0-81 CD4082 018 MC14553 

4-07 

MEMORY iC's 
P2102A-6 £3.35 
P2112-2 £476 
IM6508CP £8.05 
MCM14552 £8.05 

VEROCASES 
751410J 2.64 
751411D 3.04 
751237,1 1.72 
751238E 215 

SUNDRY 
CA3130 
78L12WC 
75491 
75492 

0.88 
0.60 
0.96 
1.22 

DATABOOKS (Do not add any VAT) 
New 1976 RCA CMOS and Linear IC combined Databook £4.95 
New 1976 RCA 'Power and Microwave' Databook £4.95 
Motorola McMOS Databook (Vol. 5 Series A), c. 500 pages £2.77 
1976 National Semiconductor 7400 series TTL Databook, c. 200 pages £3.45 
TTL Pin -Out Card Index. Set of cards with pin -outs (top and bottom 
views) of T.I. TTL range and many other T.I. IC's £2.95 
Intel Memory Design Handbook, c. 280 pages £4.75 

FND500 DISPLAYS 
FND500 Red C. Cathode LED 0.5" £1.02 
TIL321 Red C. Anode LED 0.5" £1.30 
T1L322 Red C. Cathode LED 0.5" £1.20 
XAN652 Green C. Anode LED 0.6" £1.75 
XAN654 Green C. Cathode LED 0.6" £1.75 
MAN3M Red C. Cathode LED 0.13" 48p 

i ` 5LT01 Green Phos. Diode Clock 4 x 0.5" £5.80 
ADD VAT at 8 % -25p p &p on all orders Access and Barclaycard orders 
welcome, by post or phone (min. card tel. order £5) Price List sent with orders 
or free our request (send s.a.e.) Export orders welcome: No VAT but add 
10% (Europe), 15% (Overseas) for Air Mall p &p (contact us first for Export rates 
on books). 

53n Aston Street y MIME 
SINTEL TeL 065 49791 

Components from 
leading manufacturers only 

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

LOW COST IC SOCKETS 
Soldercon IC socket pins are the ideal low cost method of providing sockets for 
TTL, CMOS, IC's, displays. Simply cut off the lengths you need, solder Into board 
and snap off Connecting carrier. 50p per strip of 100 pins. 1000 pins for £4. 3000 
for £10.50. 
Miniature Transformer: 6 -0 -6, suitable for PW Video -Writer £1.80. 

ADVANCED CLOCK KIT (A.C.K.) £2680 
Complete kit including attractive slim case with deep red panel for 6 digit alarm 
clock with bleep alarm, 'touch switch' snooze control and automatic intensity 
control. Uses 0.5" Red Jumbo LED's. Crystal control /Battery back -up is an optional 
add -on (see below). 

50 Hz CRYSTAL TIMEBASE KIT (X.T.K.) £6.28 
Provides an extremely stable output of one pulse every 20 msec. Uses: May be 
added to all types of digital clocks to improve accuracy to within a few seconds a 
month If used with battery. back -up also makes clocks power -out or switch -off 
proof Replacing signal battery-powered Providing film 
synchronisation Monitoring omp ovin turntable speed. 

ACK + XTK + Battery Back -up KIT (BBK) £3358 
By adding the XTK, the Battery Back -up kit and two PP3 batteries, the Advanced 
Clock Kit will keep the correct ti me even while the mains power supply is interrupted 
e.g. in a power cut, or while moving clock from one room to another). While on 

back -up the alarm will still operate, but the displays are off to conserve battery life. 

CLOCK CHIPS 
MK50253 12/24hr 6 digit Alarm Clock, for C. Cathode LEDs £5.60 
MK50250 '50 Hz- 24hr' /'60 Hz- 112hr' version of MK50253 £5.00 
AY51224 Simple 4 digit for use with C. Cathode LED's £3.50 
AY51202 4 digit for easiest interface with 5LT01 display £289 

32-768kHz Min. Watch Quartz Crystal £4.50 5-12MHz Crystal £3.60 - 

SINTEL Official orders welcomed. Terms: 30 days for written 
or phoned orders from Companies, Govt. Depts., Nat. 
Industries.Univs. Polys, etc. Fast delivery for R. &D. 

nd4m. , 
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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 Contractin 

POST OR PHONE TODAY FOR FREE BOOKLET. 
IN To: International Correspondence s Schools 
IN Dept. No. 777X, Intertext House, LONDON IN 

SW8 411J or telephone 622 9911 s 
Subjectof Interest ............................................................ ............................... IN ill u al 

NMName 
..............................................................................:....................................... ............................... 0 is si 

IN a .- 
1101111111 1111111111111in.. -u -uu u ins 
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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. 2009A. Size 
1" overall 50p. 
15 Assorted Switches. Micro, 'push 
button, etc.. £1.90. 
Tag Strips. 3 way to 7 way. 50 for 
£1.15. 
Chrome Plastic Knobs. 3 types 4 on 
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. 
£18.00. P/P free. 
Ferguson Stereogram Chassis. 
MW. LW. FM. With tuning scale (5 +5 
watts sine wave) 15 ohms £26'25. 

Copper Clad Laminate. 8" x 7 "-3 
boards £1.00 + 8 %. 
Ferric Chloride. lib 65p + 8 %. 
Crystals HC6U. (MHz) 12700; :12891.6;, 
9455-55; 9530.55; 9087.5; 9456.25;, 

52.01667; 52-02500; 37.7625; 51.56667; 
52.03333; 9090-62; 9531 -94; 9533-33, 
50p each. 
Transfilter. 455KC; AM. 5 for £1-00. 
Electrolytics. 32/32/329F, 325v. x 
11 35p; 80µF 150v 1;" x'1 20p; 
2000í+F 30v, 2f" x 1" 25p; 2000áF 35v 
3" x L" 30p; 470pF 100v 3" x 11" 25p; 
2000 /20009F 25v 2" x 1}" 35p; 7OOr F 
200v31"x11 "30p ;1616úF275v11'x1" 
20p; 4500/900/900µF 30v 24" x 11" 50p; 
25009F: 40v 3" x 1," 40p ; '470µF 25V 
1 # "'x } 15p; 4,0009F 25v 3" x 14," 40p; 
32uF 450v 11" k 1" 30p; 89F 16úF 450v 
1f" x }" 30p; 10009F 12v 1;" x }" 15p 
50009F 50v 2" x 1; "'50p; 150/200/2009F. 
300v 3" x 1f" 50p; 16/16/16pF 350v:2" x 

1" 30p; 50/509F 500v 3 }" x }!' 50p; 
400#F 40v 11" x f" 20p. 
Try our parcel of small capacitors 20 
mixed 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. £3.00. 
Thorn T.V. 1F. Chassis 950 Series 
(less valves) £1-60. 
Aluminium Chassis. 7 *" x 5} x 21" 
65p. 10" x 71" x 2 4." 75p. 11" x 7f" x2#" 
85p. + B %. 
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 PIP. 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 £11.00. 
P153 £1200.' 

SURPLECTRONICS 
216 LEAGRAVE ROAD, 

LUTON, LU3 IJD, BEDS. 
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VAT INCLUSIVE PRICES 
Add. 20p P & P -No other extras 

Fully branded devices from 
RCA, TEXAS, MOTOROLA, 
MULLARD, etc. 

lrLs by TEXAS 
7400 14p 7485 120p 
74H00 20p 7486 Up 
7401 16p 7489 291p 
7402 169 7490 36p 
7403 18p 7491 81p 
7404 20p 7492 489 
74H04 22p 7493 36p 
7405 259 7494 81p 
7406 419 7495 709 
7407 39p 7496 84p 
7408 20p 7497 291p 
7409 22p 74100 116p 
7410 15p 74104 60p 
74H10 20p 74105 60p 
7411 24p 74107 32p 
7412 25p 74118 90p 
7413 $7p 74121 32p 
7414 86p 74122 52p 
7416 32p 74123 73p 
7417 32p 74126 759 
7420 15p 74132 75p 
7421 43p 74136 81p 
7422 19p 74141 7Sp 
7423 36p 74145 75p 
7425 33p 74148 173p 
7427 40p 74150 135p 
7428 Up 74151 77p 
7430 15p 74153 92p 
7432 28p 74154 164p 
7437 289 74155 82p 
7438 28p 74156 829 
7440 15p 74160 107p 
7441 75p 74161 107p 
7442 70p 74162 107p 
7443 116p 74163 107p 
7444 116p 74164 130p 
7445 81p 74166 136p 
7446 75p 74174 120p 
7447 7Sp 74175 92p 
7448 75p 74176 1319 
7450 16p 74177 100p 
7451 17p 74180 108p 
7453 17p 74181 322p 
7454 18p 74182 89p 
7460 16p 74185 146p 
7470 29p 74190 1559 
7472 27p 74191 130p 
7473 32p 74192 130p 
7474 32p 74193 130p 
7475 40p . 74194 1169 
7476 32p 74195 83P 
7480 54p 74196 108p 
7481 103p 74197 1089 
7482 75p 74198 244p 
7483 85p 74199 197p 
7484 103p 

C -MOS ICs 
4000 18p 4029 189p 
4001 18p 4030 59p 
4002 18p 4042 150p 
4006 104p 4043 218p 
4007 18p 4046 1509 
4009 
4011 

67p 
18p 

4047 
4049 16ßp 

4012 19p 4050 50p 
4013 55p 4054 210p 
4015 90p 4055 210p 
4016 54p 4056 145p 
4017 123p 4060 250p 
4018 247p 4069 40p 
4019 50p 4071 29p 
4020 270p 4072 29p 
4022 180p 4081 19p 
4023 19p 4082 29p 
4024 125p 4510 142p 
4025 19p 4511 200p 
4026 200p 4516 140p 
4027 81p 4518 1089 
4028 152p 4528 130p 

LOW PROFILE DIL 
SOCKETS BY TEXAS 
8 ph 12p, 14 pin 13p, 
16 pin 14p, 24 pin 40p 

TRAN- 
SISTORS 

BC184 
BC187 

14p 
32p 

AC125 18p BC212 14p 
AC126 14p BC213 12p 
AC127 14p BC214 17p 
AC128 12p BC337 24p 
AC176 14p BC478 32p 
AC187 14p BCY70 20p 
AC188 14p BCY71 24p 
AD149 46p BD123 120p 
AD161 39p BD124 95p 
ADt62 39p BD131 39p 
AF714 BD132 43p 
AF115 10p BD135 54p 
AF116 18p BD136 55p 
AF117 18p BD139 79p 

F139 BD140 87p 
.4F239 4$p BF115 24p 
BC107 tOp BF167 
60100/8 10p 8F170 
BC109C 11p. BF173 27P 
BC147 9p BF177 28p 
BC148 9p BF178 30p 
BC149 10p BF179 35p 
BC157 ,11p BF180 35p 
BC158 13p BF181 Up 
BC159 13p BF182 35p 
BC169C 15p BF184 24p 
BC171 12p BF185 24p 
BC172 11p BF194 13p 
BC173 13p BF195 11p 
BC177 20p BF196 17p 
BC178 17p BF197 19p 
BC179 
BC182 

20p 
12p 

BF200 
BF257 

40p 
349 

BC183 12p BF258 39p 

BFR39 
BFR40 
BFR79 
BFR80 
BFR88 
BFX30 
BFX84 
BFX85 
BFX86 
BFX87 
BFX88 
BFY50 
BFY51 
BFY52 
BRY39 39p 
BSX19 18p 
BSX20 lOp 
BU105 175p 
BUM 312p 
MJE34o 40p 
44,12955 f10p 
MJE2955 1079 
MJE3055 70p 
MPSA06 37p 
MPSA12 62p 
MPSUO6 78p 
MPSU56 98p. 
0C28 70p 
0C35 70p 
0C41 18p 
0C42 19p 
0045 19p 
0071 25p 
TIP29A 50p 
TIP29C 62p 
T1P30A 60p 

37p TIP30C 72p 40594 85p 
37p TIP31A 56p 40595 97p 
37p TIP31C 68p FETs 
37p TIP32A 63p BF244 45p 
37p TIP32C 8Sp MPF102 37p 
32p TIP33A 97p MPF103 38p 
28p T1P33C 1209 MPF104 39p 
27p TIP34A 124p MPF105 40p 
28p TIP34C 160p 2N3819 27p 
22p - TIP35A 243p 2N3820 50p 
26p TIP35C 290p 2N3823 Up 
17p TIP36A 297p 2N5457 37p. 
16p TIP36C 360p 2N5458 38p 
17p TIP41A 70p 2N5459 39p 

TIP41C 84p 3N128 81p 
TIP42A 76p 3N140 92p 
TIP42C 96p 3N141 81p 
TIP2955 76p 40603 63p 
T1P3055 60p 40673 589 
TIS93 28p t1JTS 
ZTX108 11p T1543 349 
ZTX300 16p 2N2160 95p 
ZTX500 19p 2N2646 45p 
ZTX504 60p 2N4871 370 
2N697 25p PUJT 
2N698 32p 2N6027 60p 
2N706 22p DIODES 
2N708 22p SIGNAI. 
2N918 43p OA47 9p 
2N930 19p 0A70 10p 
2N1731 19p 0A81 10p 
2N1132 19p 0A85 11p 
2N1304 38p 0A90 7p 
2N1305 S8p 0A91 9p 
2N1306 40p 0A95 9p 
2N1307 40p 0A200 Op 
2N7618 22p 0A202 10p 
2N1711 22p 1N914 4p 

40p 2N1893 32p 161918 11p 
300p 2N2219 22p 1N4148 4p 
Sop 2N2222 22p RECTIFIER 
45p 2N2369 159 BY100 31p 
25p 2N2484 32P BY126 15p 
7Sp 2N2904/A 22p BY127 12p 
40 2N2905/A 22p 1N4001 6p 

153p 2N2906/A 22p 1144002 6p 
75p 2N2926RB 9p 1N4004 7p 

108p 2N29260G11p 1N4005 7p 
60p 2N3053 19p 1N4007 Sp 

2N3054 43p ZENER 
2N3055 54p 2.7 to 33V 
2N3439 72p 400mW 11p 
214 p I 2p 
2N3702 

3442 
14p 

151 
TAW' 

2N 14p AEY1W 
N1 

725p 
2N3704 

3703 
14p 

2N3705 14p 
VARICAP 

33p 
2N3706 12p 
2N3708 11P 

NOISE 
140p 

2N3709 11P BRIDGE 2N3707 14p RECTIFIERS 2N3773 320p 1A 50V 25p 2N3866 90p 

2N3905 22p 
IA 100V 27p 2N3904 22p 
1, AA 

60 
4000V V 28p 

32p 2N3908 Up 50p 2N4058 19p 
100V 
0V 

6p 2N4080 19p 2A 400V p 2N4123 22p 
3A 600V 63p 2N4124 22p 4A 100V 75p 2N4125 22P 6A 50V 72p 2N4126 22P BA 100V 78 2N42N89 24P 
6A 400V 90p 24371 142p 

2N4348 173p TRIACS 
2N4401 34p Amp Volts 
2N4403 34p 3 400 130p 
2145089 Up 6 400 162p 
2N5401 62p 6 500 194p 
40360 43p 10 400 200p 
40361 43p 10 500 270p 
40362 45p 40430 106p 
40410 65p 40669 105p 
40409 65p DIAC 
40411 243p BR100 30p 

OP. AMPS 
301A Ext. Comp. 8 pin DIL 
536T FET Op. Amp TO 99 
709 Ext. Comp. 8/14 pin OIL 
710 Diff. Comp. 14 pin DIL 
741 Int. Comp. 8/14 pin OIL 
747 Dual 741 14 pin DIL 
748 Ext. Comp. 8 pin DIL 
776 Prog. Op. Amp TO 99 
1458 Dual Op. Amp. 8 pin DIL 
3130 CMOS /Bipolar Mosfet 
3900 Quad. Op. Amp. 14 pin DIL 

VOLTAGE 
REGULATORS 
FIXED- Plastic 3 Terminals 
1 Amp Positive 
5V 7805 150p 

12V 7812 150p 
15V 7815 . 150p 
1ßV 7818 150p 
24V 7824 150p 

1 Amp Negative 
5V 795 215p 
12V 7912 215p 
15V 7915 215p 
18V 7918 215p 
24V 7924 2159 

LM309K(T03) 5V 1 Amp150p 
LM323K (T03) 5V 3 Amp750p 
TBA625B(T05)12V 0.5A 99p 
7805 (TO3) 5V IAmp 150p 

LINEAR I.Cs. 
CA 3028A Diff. Cascade Amp. To 99 112p 
CA 3046 5 Transistor Array 14 pin DIL 659 
CA 3048 Quad. Low Noise Amp. 250p' 
CA 3053 Diff. Cascade Amp..T05 /DIL 60p 
CA 3089E FM IF System 16 pin OIL 250p 
CA 3090AQ FM Stereo Decoder QIL 500p 
ICL8038BC VCO Fun.ken 14 pin DIL 600p 
ICL80380C 
LM380N 
LM381 N 
M252 
MC1310 
MC1351 P 
MC1495 
MCI496 
MFC4000B 
MFC6040 
NE540L 
NE555V 
NE556 
NE561 B 
NE562B 
NE565 
NE566V 
NE567V 
2567 
51472733 
SN76003N 
SN76013N 
S N7602314 
SN76033N 
TAA661 B 
TBA641 B 
TBA800 
TBA810 
TBA820 
TDA2020 
XR2240 
ZN414 

VCO Fun.ken 14 pin DIL 340p 
2W Audio Amp 14 pin DIL 115p 
Stereo Pre Amp 14 pin OIL 200p 
Rhythm Ken 16 pin DIL 850p 
FM Stereo Decoder 14 pin DIL 200p 
Lim /Det. Audio Preamp 104p 
Multipher 14 pin DIL 370o 
Bal. Mod /Demod 14 OIL 115p 
,w Audio Amplifier PCB- 75p 
Electronic Attenuator PCB 160p 
Audio Pwr, Driver TO99 140p 
Timer 8 pin OIL 40p 
Dual 555 14 pin DIL 108p 
PLL with AM Demod 350p 
PLL with VCO 16 pin DIL 350p 
PLL 14 pin OIL 200p 
PLL Function Gen 8 pin OIL 165p 
PLL Tone Decoder 8 pin DIL 200p 
Dual 567 15 pin DIL 400p 
Video Amplifier 14 pin DIL 150p 
Audio Pwr. Amp with int. HS 275p 
Audio Pwr Amp with int HS 175p 
Audio Pwr Amp with int HS 175p 
Audio Pwr. Amp with int. 145 275p 
FM IF Amp Lim /Detector QIL 150p 
Audio Amp QIL 300p 
5W Audio Amp QIL 112p 
7W Audio Amp QIL 125p 
2W Audio Amp QIL 100p 
20W Audio Amp QIL 405p 
Prog Timer /Counter16 pin OIL400p 
TRF Radio Receiver TO18 140p 

VARIABLE VOLTAGE 
REGULATOR 
723 2V to 37V 150 mA 

14 Pin DIL 45p 

OPTO- ELECTRONICS 

TRANSISTORS 
LEDs 

Red 
OCP70 33p TIL211 Green 
OCP71 120p TIL32 Infrared 
2145777 43p MV5025 
LDRs 0 2" 
ORP12 60p Red 
ORP60 75p Green 
ORP81 75p Yellow 
SEVEN SEGMENT DISPLAYS 
3015F Minitron 0.3" 175p 
DL704 Com. Cathode 0.3" 160p 
DL707 Com. Anode 0.3" 160p 
DL747 Corn. 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 Dil 789 
75492 Hex Digit Driver 14 Pin DIL 97p 

15p 
32p 
8tp 
27p 

17p 
29p 
32p 

SCR THYRISTORS 
to 50V TO5 
1A 100V TO5 
lA 400V TO5 
3A 400V STUD 
7A 400V TO5 + HS 
8A 50V Plastic 
16A 100V Plastic 
16A 400V Plastic 
16A 600V Plastic 
BT106 1509 . 2613525 
Ct06D 70p 2N4444 
MCR101 27p 2N5064 

43p 
45p 
50p 
81p 
97p 

142p 
173p 
1959 
238p 
104p 
200p 
43p 

MEMORY I.C.s 
2102.2 
(Intel RAM) 300p 
R0-3-2513 
(LIM ROM) 850p 

MAIL 
ORDER 
ONLY 

Govt., Colleges, 
etc. orders 
accepted 

TECHNOMATIC LTD. 
54 SANDHURST. ROAD, LONDON, 
TeL 01- 204.4333 
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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 
12p 7414 
12p 7416 
12p 7417 
12p 7420 
12p 7422 
3Sp 7423 
SSP 7425 
15p 
1Sp 
13p 

Op 7430 

7426 
7427 
7428 

30p 7432 
609 7437 
30p 7438 
30p 7440 
15p 7441 
20p 7442 
25p 7445 
25p 7446 

25p 7447AN 
7448 25p 745 

409 7451 
iSp 7453 

25p 7454 
25p 7460 
25p 7470 
15p 7472 
65p 7473 
65p 7474 
Op 7475 
iSp 7476 
75p 
70p 

159 7486 
159 7489 

7483 
7485 

15p 
159 
309 

309 

30p 
30p 
65p 

100p 
30p 

250p 

7490 
7491 
7492 
7493 
7495 
7496 
74100 
74104 
74105 
74107 
74109 
74118 
74120 

35p 
75p 
45p 
40p 
60p 
70p 
9Sp 
40p 
40p 
309 
Sop 
90 
909 

74121 
74122 
74123 
74125 
74126 
74130 
74131 
74132 
74135 
74136 
74137 
74138 

25p 
40p 
40p 
50p 
50 

130p 
100p 
65p 

100p 
40p 

100p 
125p 

74139 
74141 
74142 
74143 
74144 
74145 
74147 
74148 
74150 
74151 
74153 
74154 
74155 

1009 
0p 

sl7op 
270p 
270p 
75p 

230 
16ßp 
109 
65p 
65p 

10p 
70p 

74156 
74157 
74160 
74161 
74162 
74163 
74164 
74165 
74166 
74167 
74170 
74173 

70 
70p 
Op 
90p 
90 
90p 

10p 
125p 
125p 
325p 
2009 
150p 

74174 
74175 
74176 
74177 
74178 
74179 
74180 
74181 
74182 
74184 
74185 
74188 

1009 
759 

100 
140p 
140p 
100p 
200p 
75p 

150p 
í50p 
350p 

74189 
74190 
74191 
74162 
74193 
74194 
74195 
74196 
74197 
74198 
74199 

350p 
140p 
140p 
1209 
120p 
100p 
75p 

loop 
100p 
125p 
1159 

SPECIAL OFFER ALL 22 I.C.'s FOR P.W. DIGITAL FREQUENCY COUNTER 
FOR £7.50 

POPULAR BRANDED TRANSISTORS 
BC147 - BC148 - BC149 - BC157 - BC158 - BC159 - BF194 - BF195 - BF196 - BF197 

7p each. 100 for £6.00. Type numbers may be mixed for quantity discount. 

Bulk Purchase I.T.T. IN4148 10 for 30p, 100 for £1.50 
1 Amp Diodes IN4001, IN4002, IN4003 4p each, 30 for £1.00 

IN4004, 1N4005, 1144008 6p each, 30 for £1.50 
Zener Diodes BZY88, 400MW 3V to 33V 7p each, 100 for £600 

TRANSISTORS, etc. 
AC128 
AC176 
AD149 
AD161 
AD162 

12p 
12p 
45p 
35p 
359 

PLEASE 

MTCHN PR 
p 

AF114 1!p 
AF115 lip 
AF1t6 18p 

AF117 
BC707 
BC108 
BC109 
BC147 

lip I 

9p 
9p 
9p 
7p 

BC148 
BC149 
BC157 
BC159 
Bel 69 
BC182 

7p BC182L 12p 
7p BC183 10p 
7p BC183L lip 
7p BC184 tip 

12p BC184L 12p 
itp BC212 12p 

BC212L 
BC547 
BC548 
BC549 
BCY70 
BCY71 

12p 
12p 
12p 
12p 
16p 
lop 

BCY72 
130124 
80131 
1313132 

60135 
BD137 

NEW LOW PRICE 
741 OP Amps 

ANY QUANTITY 20p each 
555 TIMERS 

ANY QUANTITY 35p each 

16p 13E180 Op 8FX85 
70p 13F182 30p BFX87 
35p 13F183 309 BRY39 
35p BF200 30p BRY56 
50p BF244 169 BSXO 
409 BFX84 25p 2N3055 

25p 
25p 
35p 
35p 
lip 
509 

2N3702 
2N3704 
1N914 
BY100 
BY10 
BY127 

12p 
12p 
Sp 

1SP 
lop 
12p 

NOTE THAT ALL PRICES INCLUDE POSTAGE AND V.A.T. AT 8 OR 121% AS APPROPRIATE 
MAIL ORDER ONLY 

XEROZA RADIO 
1, EAST STREET, BISHOPS TAWTON, BARNSTAPLE, DEVON 

reXpress component service "/ 
same day turn round 

I 

We offer 

QUALITY- SERVICE 

RELIABILITY -CARE 
FULL SPEC DEVICES 

COMPETITIVE PRICES 

S.A.E. brings Stock 

List and Freepost 

Order Service plus 

Special Offers of the month 

electronics 
orchard 

Flint House, High Street 
Wallingford, Oxon 

Tel: (0491) 35529. Telex: 4SP WALFRD 849349 
E gm - - 

N Ey 4rall yor 
ELECTRONICS 

l'f1 
n ee S 

Stockists of: Amstrad TeletonAkaiSansui Wharfedale 
Pioneer Rotel Garrard Connoisseur 
BATTERY ELIMINATORSP &P 25p 
240v input 6, 7.5 or 9v 

output . . £2.55 
12v d.c. input (specify output 6, 7.5. 

or 9 d.c.) at 300mA .. .. £4.20 

CARTRIDGES & STYLI P &P 25p 
DID 

Cart. Styli 
Acos GP91 /2SC or 3CS 

(ster. comp) £1.60 £1.20 
GP93/1 or 95/1 
ster. tryst £2.00 £1-20 
GP94 /1 or 96/1 
ster. ceram. £2.00 £1-20 

GP101 tryst. comp. £1.00 
GP104 ster. ceram £2.15 £1.20 
BSR X5M or X5H 

tryst. comp. £1-65 £1.20 
SX6M or SX6H 

tryst. ster. £2 -25 £1,29 
SC5M ster. ceram. £2.75 £1-20 
Sonotpne 9TAHC or 

9TAHC /G (Diem.) £2.25 £1.20 
3509 Magnetic £2.25 £1.20 

Audio Technica AT55 £2.25 
Goldring 2850 £3.50 £1.75 

G800 £5-25 £1.75 
G800H £Sß5 £1.75 
G800E £9.06 £3.50 

Shure Cartridges á Styli 
M44G £7.43 £5 -75 
M55E £8.87 £6.88 
M75ED Type 2 £1655 £12-25 
MJ5EJ Type 2 £13.90 £8.66 

SPEAKERS P &P 70p 
EMI 13" x 8 ", 3, 8 ohm Plain £3.40 

8" x 5" C.Mag. 5 watt, 
3, 8 or 15 ohm.. .. .. 2-35 
8" x 5" Dualcone .. 
8 ohm, 10 watt .. .. £3.70 

ELAC 6k" 8 ohm Dualcone .. £2.95 
8" 8 ohm Dualcone .. .. £3.05 
10" Dualcone .. 

BAKER GROUP 2512" 8 ,15 ohm 813 -50 
GLOBAL 8 ohm 5 watt pair £8.95 
GOODMANS 8" x 5" 8 ohm .. LI.90 
Richard Allan 12" 

50w 3, 15 ohm.. .. .. £12-95 
Richard Allan Dualcone .. £13.95 

MICROPHONES P &P 45p 
UD 130 504/600 ohm 

uni -dir. ball metal .. .. £7.45 
UD 147 2O00á 50k ohm .. £12.05 
Condenser Mic. 600 ohm ECM77 

omni -dir .. £690 
Cassette Stick Mic. with 

R /Control .. £1.58 
Cass. Stick Mic. with 

R. Control (Philips type) .. £1.93 
DM160 Cardioid 50k ohm .. £S-30 

CASSETTES P&P 25p 
C60 C90 C120 

Low Noise £0.37 8-48 £0-S9 
Philips £0.66 £6.90 £1.27 
Memorex £0.81 £1.18 £1.67 
Cassette Head Cleaner £0.46 
Ampex Head Cleaner De- 

magnetiser .. .. .. £1.99 

These Prices Apply to Mail Order Only. V.A.T. INCLUSIVE. All items subject to 
availability & manufacturers increase 

Callers Welcome at Manchester 30 -32 Shudehi ll Tel. 061- 832 7710. Leeds 4 New 
Market St. Tel. 0532 42708. Liverpool 15 Whitechapel. Tel. 051 -2360738 

MEWMAR 
ELECTRONICS 

Mail Order Dept Pm. 
Belmont St, Monton, 
Eccles, Manchester. 
Tel 061.789 5268 
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777 

WITH ALARM 
AND SNOOZE 

00.7 INCH HIGH DIGITS 
VARIABLE INTENSITY 
41.24 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 ± 10% 60Hz 230 VAC ± 10% 5Hz. 
MANUFACTURED TO HIGH STANDARDS BY A MAJOR AMERICAN 
ELECTRONICS CORPORATION THIS SUPERBLY STYLED SOLID -STATE 
TIMEPIECE/S MADE AVAILABLE TO ALL READERS FULLY 
GUARANTEED.. 
FREE TRIAL IN YOUR HOME. TRY OUT THE CLOCK IN YOUR HOME. IF DIGITAL TIME IS 
NOT FOR YOU RETURN IT IN ORIGINAL CONDITION WITHIN 10 DAYS AND WE'LL REFUND 
YOUR MONEY WITHOUT QUESTION. 

FP-lease send electronic clocks as illustrated 
I enclose cheque C. postal order money order for £18 95 

which includes VAT and post and packing 

Name Address 

Signature 

TIME MICROELECTRONICS 
LP.O. Box 29, Brighton Hill Parade, Basingstoke, Hampshire RG22 4EH J 

Step by step; we take you rough 
the fundamentals of ekedtrnïs' 

and Show you how easily the-so r 
ct.cárï be Mastered où 

unique rna-Kit cour+ 

Build án cc 
..Reaá, draw:., 

Glrctlt rl . 

~F r ,, ` _N' ' {3},.' Carry out over 4Q experiw 

rr>ants on baste electronic 
circuits and see how 

earrl haw to"'b 
ameteur In 
world, ve' 
fìar:t6e 

we Oa Nit me NI in oil 
Brochure, without obligation to: 
BRITISH. NATIONAL RADIO & ELECTRONICS SCHOOL, 

P.O. Box 156, Jersey, Channel Islands. 

NAM E 

w=iìOSïïwïïliî 
WC 96 i 

I 
I 
! 

ADDRESS Block caps please 1 
111A1S1111! ELM Se_ -- - NS MS sM .MINSNM - AI- SN Ell w1-- MN -- I1111I1 NUM NI MUM 
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GIRO NO. 331. 7056. 
Barclaycard ac 

C.W.O. only. Terms o 
in our Catalog 

Export Order enquir 
(£5 min.) 

Access and 
epted. 

business as 
e. 
es welcome 

from Educa- 
tional and Government Departments. 
ALL PRICES include VAT & P & P 

E. & O.E. SHOP HOURS 9- 12.30, 1.30 -5.00 5 days. 
CLOSED WEDNESDAY. 

1976 ISSUE 66 PAGES -3 000 ITEMS 
FULLY ILLUSTRATED 
"20p 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 - Heatsinks, etc., etc. 

SPECIAL CAPACITOR KITS 
C280 Kit -PC Mounting polyester 250V 5 of each 
value: 0.01, 0.022, 0.047, 0.1, 0.22µF, 2 of 0.47, 
10, £1.98 net 
C296 Kit -Tubular polyester, 400V. 5 of each value 
0.01, 0.022, 0.047, 0.1, 0.22µF, 2 of 0.47µF, £2.67 
net. 

RHYTHM GENERATOR FULL KIT 
AVAILABLE SAE FOR LIST 

SPECIAL RESISTOR KITS (CARBON FILM 
5 %) (Prices include post & packing) 10E12 -W o 
1W KIT: 10 of each 512 value, 22 ohms-1M, a total 
of 570 £5.29 net. 25E12 1W or 1W KIT: 25 of each 
012 value, 22ohms -IM, a total of 1425 £72.64 net. 

B. H. COMPONENT FACTORS LTD. 
MULTIMETER U4323 

22 Ranges plus AF /IF Oscillator 20,00052 /Volt. 
Vdc- 0.5 -1000V in 7 ranges 
Vac- 2.5 -1000V in 6 ranges 
Ide -0.05 -500mA in 5 ranges 
Resistance-M-1 MS/ In 4 
ranges. 
Accuracy -5% of F.S.D. 
OSCILLATOR -)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 U4324 
34 Ranges. High sensitivity. 20,00052 /Volt. 
Vdc- 0.6 -1200V in 9 ranges. 
Vacs -900V in 8 ranges. 
Idc- 0.00 -3A in 6 ranges. 
lac- 0.3.3A in 5 ranges. 
Resistance- 2552 -5M(3 in 5 ranges. 
Accuracy -dc and R -21% of F.S.D. 

ac and db -4% of F.S.D. 
Size -167 x 98 x 63mm. 
Supplied complete with storage case, 
test leads, spare diode and battery. 
PRICE £11 -72 net P. & P. 75p. 

MULTIMETER U4341 
27 Ranges plus Transistor Tester. 16,70052 /Volt. 
Vdc- 0.3 -900V in 8 ranges. 
Vac- 1.5 -750V in 6 ranges. 
Idc- 0.06 -600mA in 5 ranges. 
lac- 0.3 -300mA in 4 ranges. 
Resistance- 2KO -2M( in 
4 ranges. Accuracy- dc -2;;% 
ac-4% of F.S.D. 
Ife- 10-350 in 2 ranges. 
Size -115 x 215 x 90mm. 
Complete with carrying 
case, test leads, and battery. 
PRICE £12.10 net P. & P. 75p 

U4324 

U4341 

MULTIMETER U4313 
33 ranges. Knife edge with mirror scale. 
20,00052 /Volt, High accuracy, mVdc -75mV. 
Vdc -1 5 -600V in 9 ranges. 
Vac- 1.5 -600V In 9 ranges. 
Idc- 80-120 microamps in 2. 
Idc- 0.6- 1500mA in 6 ranges. 
lac- 0.6- 1500mA in 6 ranges. 
Resistance-1K (2-1M S2 in 4 ranges. 
db scale -10 to + 12db. 
Accuracy- de -11 %, ac -211 %. 
Size -115 x 215 x 90mm. 
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, LUI 7EG. 

V.: Leighton Buzzard 2316 (Std. Code 05253) 
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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 £4.00 
(P.P. 35p) 
Incl. VAT 

(Together 50p P.P.) 

SAE for illustrated 
leaflet and order form 

RECHARGEABLE 
BATTERIES 
CAN SAVE YOU A FORTUNE ! 

Bush & Meissner's two purpose -built battery 
chargers for economy minded enthusiasts: 

The "KESTREL- DOWN" Charger £10.69 & 
41177 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 
1.12 size SA -13D 2Ah .. .. .. £237 
U7 size 
(pencell) SA -15AA 0'3Ah .. .. ..£0.76p 

NICKEL- CADMIUM (All prices include VAT) 
The "DAIMON" Charger* f9.98 
for Nickel -Cadmium batteries, no -lood voltage 
of I 25 volts per cell, for the following sizes 
Type Capacity PRICE 
NCC400 4Ah .. .. .. .. .. £4.74 
NCC200 2Ah .. .. .. .. £3.20 
NCC50 0.5Ah .. .. .. .. £1.65 
Battety containers extra 44p to 83p each 

Charger designed to give optimum results with 
a specific type of cell. Never be without 
power, day or night. 
'Note, under no circumstances 
must Alkaline batteries be used 
with the Daimon charger. 

as ms ssa a ant - 
S.A.E. brings full details 

8(4sIt8Mei6snvt 

Importers & 
Distributors 
Dept L5260 
275 West 
End Lane, 
London 
NW6 IQS 
DI -794- 
96II 

`GREENWAY' 
Capacitors EI2 Values I.T.W. Polyesters 
10% 100V Radial* 001; 0012; 0015; 
0018; -0022mfd 3p eath. -0027; 0033; 
0039; 0047mfd 3p. 0056; 0068; 0082; 
Olmfd 3.5p each. -012; 015mfd 4p. 018; 
022mfd 3Sp. 027; 033; 039mfd 4p. 
-047; 056; 068mfd 4.5p. 082mfd Sp. 

I mfd 5Sp. 12; 15mfd 6p I8mfd 6Sp. 
22mfd 7p.,-27; 33mfd 9p. 39mfd. 10Sp. 
47mfd 12p. Dipped Tantalum I ; 15; 
-22; 33; 47; 68; I; 1.5; 2.2; 3-3 35V 
10p each. 4.7; 6.8 IOmfd 25V lip. 4.7 
l0mfd 10V IOp. 15 22mfd 16V 15{i. 33 10V 
15p. 47 6V; 68 3V ISp. Electrolytic 
Capacitors* Axial 1000 40V 25p. 470 I6V 
15p. 220 25V 12p. 4-7 63V 5p. 2-2 63V Sp. 
'mfd 63V Sp. Radial 2200 40V (Tag) 50p. 
1000 I6V 25p. 470 25V 19p. 220 25V 12p. 
100 25V 6p. 47 16V Sp. 33 16V 5p..10 16V 
4p. 5mfd 16V 3p. 4-7 16V 3p. 2-2 50V 4p. 
Imfd 50V 4p. -}Watt Carbon Resistors* 
IR -10Meg 1.5p each. BARGAINS Trans- 
former Torrodial (Plessey) LI.25 + 42p 
p &p. 500V A.C. Capacitors 16mfd £1.25 
+ 42p P &P. Edge Connectors 15 pitch 
18/13/10/7 Way with Polarising Key 10p 
each. *Slider Pots 47K Log Steno 20p- 
single IOp. *I; Open Fuse Holders Sp. 
*Phono Panel with 4 sockets 10p. 

SEND FOR FULL LIST- Industrial Dis- 
tributors. Terms C.W.O. V.A.T. (5) add 
14%, others 8 %. P &p on orders under 
£3 (25p). 

Greenway Electronic 
Components 

(East Grinstead), Ltd. 

62 Maypole Rd., Ashurst Wood, 
East Grinstead, Sx. RH19 -3RB. 
Tel: Forest Row 3782 (STD 034 -282) 3713 
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 )_ e-1! tl tt TLEPORT, CAMBS., CB610E 
Telephone: ELY (0353) 860185 (2 lines) Tuesday to Saturday 
8e 

PLEASE ADD 8% VAT UNLESS OTHERWISE STATED 
FREE WELLER 25W (SP25) SOLDERING IRON HIGH QUALITY SPEAKERS, 8f in x Sin elliptical, 
(worth 2324 Inc. VAT) with all orders over £20 only 2in deep, inverse magnet, 4 ohms. rated up 
Limited period only. Sand now. to 1DW, £1.50 each,or 2 for £2.75 (qty. discount 

VARIABLE STABILISED POWER SUPPLY, available + 12f% VAT. 

rnaMs input, 0-24V output, stabilised and current 
limiting at 500mA + 32V at 50mA. Brand new by 
British manufacturer. Size approx. 74 x 2} x 4in, 
complete with external 5kf13turn pot for voltage 
control. Connection data supplied. f7. 
SOUR (25-0 -25µA) EDGEWISE METERS, modern 
type by Sangamo Western, display area } x Sin 
with 2 mounting lugs. (Can be zeroed left or right 
hand,) £1.50 each, while stooks last. 
MAINS ISOLATION TRANSFORMERS. Tapped 

New. 
mains at 

boxed. made by Gardners, 
, output. 

FLEXIBLE HEATER STRIP, 240V a,o., 150W, 
approx. 1 metre long (insulated with flbreglaes) 
with mains connector block. Many, many uses, 
60p each. 

HEAVY DUTY RELAYS, 24V d.c. operated 
(will work on 18V) 3 heavy duty make contacts 
(around 10A rating) + 4 change over contacts 

t break contact. New, complete with 
mounting bracket (Ideal for switching HT on 
Linears.) Many uses for this high quality 
unit. f1.50 each. 
Good Quality Pressure Guages, 2tin dia. 
flange mounting. 3 models avail. 0-60 Ib /sq.in, 
0-100 lb sq. in. 0-200 lb /s, in, state which £1.25 
each. 
2N3055 type Transistors, O.K., but unmarked, 
5 for £1. 

110V NEONS, SCREW -IN -TYPE, 4 for 50p. Slow 
motion motors (suitable for programmers, 
displays, etc.) 230 -240V a.c. input, rotation 
between t and 2 revs per minute. £1.25 each.. 

MINIATURE PLIERS High quanty "Crescent ", 
made in USA. £4.35 + VAT (35p). 
DE UTTER SI C S, high quality Crescen4 , made 

in USA, £145 +VAT (44p). 

MIXED COMPONENT PACKS, containing resis- 
tors, capacitors, switches, pots, etc. All new 
(random sample bag revealed approx. 700 
items), £2 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. 

TO3 transistor insulator seta. 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 + 3sockets 
+ covers, 50p. 
PROGRAMMERS (magnetic devices). Contain 
9 microswitchea (suitable for mains operation) 
with 9 rotating cams, ail 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. 
HEAVY DUTY HEATSINK BLOCKS, undrilled, 
base area 2 1In x 21n. with 6 fins, total height 
2 1.in 50p each, 
RUBBER MAGNETS }in square, with mounting 
Mile, 20 for 30p. 
SPERRY 7- SEGMENT P.G.D. DISPLAYS, digit 
height 0.3in red, with decimal points, 150V to 
200V (nominal 180V) operation. These are high - 
volt industrial type and therefore brighter than 
normal displays. All brand new, AT THE 
BARGAIN PRICE OF 60p PER DIGIT. TYPE 332 
(two digita in one mount) £1 each, TYPE 333 
(three digits on one mount) £1.50. (Sorry, no 
single digit available.) Data Supplied. 

BSX20 (VHF Osc /Mutt), 3 for 50p. 
BC108 (metal can), 4 for Sop. 
PBC 108 (plastic BCt08), 5 for 50p. 
OC200 Transistors, 6 for 50p. 
8FY51 Transistors, 4 for SOP. 
BCY72 Transistors, 4 for 50p. 
PNP audio typa TOE Transistors, 12 for 25p. 
0F152 (UHF amp /mixer), 3 for SOp. 
BAt21 Varlcap Diodes, 4 for 50p. 
tuat4 dinde. in for 25p, 

SMALL MAINS SUPPRESSORS .(small chokes, 
ideal for radio, HI -FI inputs, etc.) approx. fin x 
Sin, 3 for 50p. 
PERSPEX TUN 
tuners) marked 
clear numbers, 
appearance, siz e 
Lead super.. 
leads. 4 for 50p, 

ER PANELS (for FM Band 2 
88 -108 MHz and Channels 0-70, 
est blacked out, smart modern 
approx. Of in x, 1 }in, 2 for 3511. 

rs (t0kohm) for mobile plug 

- O L :11-i 

PLEASE ADD 8% VAT UNLESS OTHERWISE STATED 
ALU -SOL ALUMINIUM SOLDER (made by Multi - 
core). Soldera aluminium to itself or copper, 
brass, steel, nickel or tinplate. 18 s.w.g. with 
multicore flux, with instructions. Approx. 1 metre 
coil 30p peck. Large reel (approx. 12 metres) 
£2.75. 

Sin polythene chassie mounting fuseholdere, 
6 for 30p. 
Mullard Tubular ceramic trimmers, 1 -18pF, 
6 for 50p. 
I,C.'s, soma coded. 14 OIL type, untested, 
mixed, 20 for 25p. 

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). 
R/S Midget 3 pole 4 way, rotary switches. 
40p each, 

We now stock Spiralux Tools for the electronic 
enthusiast. Screwdrivers, Nut Spanners, BA and 
Metric sizes, pop rivet guns, etc, S.A.E. for list. 

I.F. Cans, fin square, suitable for rewind, 6 
for Sop. + 12} %VAT, 
Miniature earphones with min. jack plug, 2 for 
50p .1.12}% VAT, 

TWIN LF. CANS, approx. tin x }ìn x tin high, 
around 3.5 -5MHz, 2 separate transformers in 
1 can, Internally screened, 5for 50p + 12 }%VAT. 

Dubilier Electrolytic', 50uF, 450V, 2 for 50p. 
Dubilier Electrolytics, 1000E, 275V, 2 for 50p. 
Plessey Electrolytics, 4700, 63V, 3 for 50p. 
TCC Electrolytics, 10000, 30V, 3 for 80p. 
Plassey Electrolytics, 10000F, 180V, 40p each 
(3 for CI). 
Dublller Electrolytics, 5000uF, 35V, 50p each. 
Dublller Electrolytical, 5000uF, 50V, 60p each, 
ITT Electrolytice, 58000F, 25V, high grade, screw 
terminals, with mounting clips, 50p each. 
Plessey Electrolytics, 10,0000F at 63V, 75p each, 
Plessey Cathodray Capacitors, 0 -0.4,F at 12.5kV 
DC, Screw terminals, Et.50 each. 
PLEASE ADD 12f % VAT TO ALL CAPACITORS 

LE A LARGE RANGE OF CAPACITORS AVAILAE 
AT BARGAIN PRICES, A,E, FOR LIST. 

TV PLUGS AND SOCKETS 
TV Plugs (metal type), 5 for 50p. 
TV Sockets (metal type), 4 for 50p. 
TV Line Connectors (back -to-back sockets), 4 
for 50p. Please add 120% VAT. 

PLUGS AND SOCKETS. 
N -Type Plugs 50 ohm, 60p each, 3 for 21.50. 
N -Typa Sockets (4-hole chassis mounting), 50 
ohms (a small type), 50p each. 
PL259 Plugs (PTFE), braeww, packed with 
reducers, 65p or 5 for £3. 
S0230 Sockets (PTFE), brand new (4 -hole fixing 
type), 50p each or 5 for £2.25. 
25 -way ISEP Plugs and Sockets. 40p set (1 plug 

lskt). 
Plugs and sockets sold separately at 25p each. 
Bulgin Round Free Skts. 3 pin, for mains input 
on test equipment, etc., 25p each 

WELLER SOLDERING IRONS 
EXPERT. Built -in- spotlight illuminates work 
Pistol grip with fingertip trigger. High efficiency 
copper soldering tip. 
EXPERT SOLDER GUN. £8.80 +VAT (54p) 
EXPERT SOLDER GUN KIT (spare bits case, 
etc,), £9.30 + VAT (78p) 
SPARE BITS, PAIR. 30p t- VAT (2p) 
MARKSMAN SOLDERING IRONS 
SP15D 15W £3 + VAT (24p) 
SP25D 25W £3 + VAT (24p) 
SP250K 25W bits, etc. kit £3.85 + VAT (31p) 
SP40D 40W £3.44+ VAT (28p) ' 

BENCH STAND with spring for Marksman Irons, 
£222 + VAT (13P) 
SPARE BITS 
MTO for 15W, 46p + VAT (4p). 
MT4 for 25W, 38p + VAT (3p) 
MT10 for 40W. 42p + VAT (3p) 
TCPI TEMPERATURE CONTROLLED IRON. 
Temperature controlled iron & PSU, £20 o VAT 
(£I 460) 
SPARE TIPS 
Type CC single flat, Type K double flat fine tip. 
Type P. very fine tip, T1 each * VAT (Sp). 
ALL SPARES AVAILABLE 

MULTICORE SOLDER 
Size 5 Savbit 18 s.w.g. in alloy dispenser, 32p 

VAT (3p), 
Size CISAV18 Saubit 1ßa. w.g 56p + VAT (4p). 
Size 12 SAVBIT 18s.w.g. on plastic reel £1.60 
+ VAT (15p) 

M ORDER £1, ALL PRICES INCLUDE POST & PACKING (UK ONLY). SAE with ALL ENQUIRIES Please. 
K DESPATCHED BY RETURN. CALLERS SATURDAYS ONLY 9.30 -12.00, 1,30 -5.00. 

Terms of Business: CASH WITH ORDER. MINIMUI 
ADD VAT AS SHOWN. ALL GOODS IN STOCI 

PW8, 61 Newton , 
Burton on Trent, Staffs. 

electronics ltd. DE15 ODW 

for professional components and service 
Magenta's speedy service is now available to you. We offer 
you professional components and constructors' hardware 
with prompt despatch by first class post. 
Full data is in our catalogue which contains component diagrams and 
dimensions, applications, equivalents etc. FREE SAMPLES ARE IN- 
CLUDED. There is no minimum order charge but please add 20p to orders 
under £2. ALL PRICES ARE INCLUSIVE. CWO. 
OUR WIDE PRODUCT RANGE INCLUDES:- Miniature *watt carbon film 
resistors, 5%, E12, range 4R7 to 2M2, 1.5p. BC183K, BC1S4K 11p ea; BC213K, 
BC214K 12p ea. IN4005 6p: IN4148 5p. Capacitors, values in uF, C280 poly- 
ester, radial leads, 250V; 0.01, 0.015, 0.022, 0.033, 0.047 4p; 0.068, 0.1, 
0.15 5p; 0.22 6p; 0.33 Sp; 0.47 10p; 0.68 13p; 1.0 16p; 1.5 25p; 2.2 28p. 
Electrolytic axial leads, 10V; 22 á 47 9p; 100 10p; 220 11p; 470 19p; 25V: 
10 á 22 9p; 471µp; 100 11p; 220 19p; 40V; 47 11p; 100 13; . Diecast box 121 x 
95 x 57 mm £1'25. Also cables, solder, drills, screws, tools, aluminium, 
copper and perspex sheet, copper clad laminate, etc. Hard to get items 
let us quote you, SAE please. 
THERE'S A SPECIAL. FREE OFFER IN YOUR CATALOGUE -NOW I 

V LJZ electronics 
I 

From Denco Coils, through TTL, C'Mos, Quarts 
Crystals, Vero, DVM Chips, Clock chips, LED's; 
LCD's; Displays, Transformers, Boxes, Cases, Knobs 
and millions of R's and C's, Transistors and Diodes. 

It's all in our BRAND NEW illustrated 
CATALOGUE. FREE with every copy 
are 36p worth of vouchers. 

Send 35p, inc Free p & p to 
Dept. I Chromasonic Electronics, 56, Fortis 
Green Road, London, NIO 3HN. 
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WENTWORTH RADIO 
IA WENTWORTH COURT 
ALSTON ROAD, BARNET 

Telephone: 01- 440 -0409 
01- 441.2328 

INTEGRATED SEMICONDU CTORS 
CIRCUITS 2N696 12 BF167 25 BYX10 15 TIP30C 5 
ETTR6016 2.15 
TAA550 22 

2N697 
2N698 

13 
23 

BF173 
BF178 

21 
30 

BZX61CB 15 
BZX61C16 15 

TIP31 
TIP31A 

5 
4 

TAA700 3.25 2N699 34 BF179 30 BZX61C43 15 TIP31B 5 
TAA840 2.3 
TBA120S so 

2N706 
2N708 

11 
14 

BF180 
BF181 

29 
27 

BZX61C51 IS 
BZX61C39 15 

TIP31C 
TIP32 

6 
6 

TBA480Q 2N914 14 BF182 35 BZYS8C12 12 TIP32A 5 
TBA520Q 2.50 2N918 31 BF183 31 BZY88C7V5 TIP32B 8 

TBA530Q 1.50 2N1131 21 BF184 16 12 TIP32C 1.0 
TBA540 2.10 2N1132 20 BF185 20 BZY88C8V2 TIS90 1 

TBA540Q 2.50 2N7302 14 BF186 25 12 TIS91 f 
TBA550Q 2 2N1303 14 BF194 11.BZYS8C11 12 BA1LL0' 1 

TBASBOC 250 2N1304 18 BF195 12 BZY88C18 12 BA144 1 

TBA873 2.65 2N1305 16 BF196 12 E1222 32 BA745 2 
TBA750Q 2.25 2N1306 20 BF197 14 E5024 18 BA148 1 

5 2N13µ7 19 BF198 18 E5386 18 BA154 1 

TBA920Q 2.90 2141308 22 BF199 18 MJE340 36 BA155 1 

TBA990Q 2.90 2N13µ9 24 BF251 LC 40 0A47 6 BAX16 2 
TCA2700 2.00 2N1613 19 BF259 26 OA90 6 BC107 
TCA270SQ 2.15 2N1711 

70 
BF271 18 0A91 8 BC108 

TDA440 2.80 2N2147 BF336 33 OC70 12 BC108C 
2N2148 56 BF337 25 IN4002 6 BC109 

Special offer New 2N2218 20 BFT42 40 1N4006 9 BC113 1 

Mullard ELC1043/ 2N2219 19 BFX29 28 1N4148 6 BC116 t 
05 V.H.F, tuners 

3.50 

2N2220 
2N2221 
2N2222 

23 
19 
19 

BR700 
BR101 

20 
30 

2N697 15 
2N3055 38 
2N6178 60 

BC116A 
8C117 
BC719 

1 

1 

2 
2N2389 17 BRY39 40 25C643A 1.70 BC125 1 

2N2369 16 BSY51 20 2SC1172Y 13C138 1 

2N2369A 15 BT106 95 2.24 13C739 26 
2N264ß 44 BU105/02 2.00 TIP29 40 BC142 25 
2N2904 16 BU105/04 2.40 TIP29A 40 BC143 22 
2N2904A 19 BY103 17 TIP29B 40 BC147 9 
2N2906 14 BY126 10 TIP29C 48 13C148 8 
2N42ß7 17 BY127 . 10 TIP30 48 BC149 9 
2N42ß8 18 BY133 15 TIP30A 50 .13C152 18 
BF160 20 BY164 29 TIP30B 4ß,5C154 16 

ALL DEVICES TOP QUALITY 
Trade enquiries we comed. SAE for complete lists. Postage á Packing add 25p, 
For all orders under £1.50 add extra for air mail. Prices firm to end 1978. 
By return service. CWO min. order 75p. VAT to be added 121% semiconductors, 

8% integrated circuits and tuners. 
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Practical Wireless Classified Advertisements 
The pre -paid rate for classified advertisements is 17p per word (minimum 12 words), box number 40p 
extra. Semi -displayed setting £14.00 per single column inch. All cheques, postal orders, etc., to be made 
payable to PRACTICAL WIRELESS and crossed "Lloyds Bank Ltd." Treasury notes should always 
be sent registered post. Advertisements, together with remittance, should be sent to the GMG Classified 
Advertisement Manager, PRACTICAL WIRELESS, IPC Magazines Ltd., Room 2337, King's Reach Tower, 
Stamford Street, London SE1 9LS for insertion in the next available issue. (01 -261 5846). 

NOTICE TO READERS 
Whilst prices of goods shown in classified 

advertisements are correct at the time of 

closing for press, readers are advised to 
check with the advertiser both prices and 

availability of goods before ordering from 
non -current issues of the magazine. 

Receivers an(L Components 

BRAND NEW COMPONENTS BY 
RETURN. Electrolytics 16V, 25V, 50V- 
0.47, 1.0, 2.2, 4-7, lOmfds. -5 22, 
47 -5'2p (50V -6p); 100 -7p. (50V- 
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, 1.0/35V, 2.2/35V, 4-7/ 
25V -11p. 10/25V, 22/16V, 47/6V, 100/ 
3V -12p. Mylar Film 100V, 0.001, 
0-002, 0.005 -3p, 0-01, 002 -312 p. 
0.04, 0.05 -4p. Mullard C280 series 
miniature polyester vertical 

15 ,o 0 tang E6 series 0.01- 0.1 -4p, 
5p. 0.33, 0.47 -8p. 1.0 -15p. 1-5-20p. 
2.2 -24p. Mullard miniature ceramics 
63V, 2%, E12 series 1.8 pf.-47 pf.- 
3p. 56 pf. -330 pf. --312 p. Plate 
ceramics 50V E12 series 22 pf.- 
1000 pf. E6 series 1500 pf. -47000 pf.- 
2p Polystyrene 63V EU series 10 pf. 
1000 pf. gyp. 1200 pf. -10000 pf. -4p. 
Miniature Highstab carbon film re- 
sistors 13W E12 series 5% (10% 
over 1MIl) 10- 10140 -lp. IN4148 -3p. 
1N4002-5p. 1N4006 -7p. 1N4007 -8p. 
Postage 10p. Prices VAT inclusive. The 
C. R. Supply Co., 127, Chesterfield Rd., 
Sheffield S8. 

CA3046 Transistor Array 40p 
741 Zap 

NE555 SOp 

7400 Series Logic, New Full Spec. our mix 
IO 85p 100 67.50 

Miniature Glass Reed Switches IO for 50p 
Carbon Film Resistors ;W H.S. E12 series 
Ip each, 50 45p, 100 80p mixed values 
Electrolytic Capacitors 10, 25, 50, 3301,F 
25V. All same price 6p 
Glass Tin Oxide Resistors #W in following 
values only. 2K7, 22K, 33K, 39K 2p 
Tantalum Bead Capacitors 2-2 & 47µF 7p 
Toggle Switches by Arrow 240V. 3A 
DPST 17p 

Slide Switches 240V 3A SPST 8p 

All Prices include V.A.T. 
Please add 20p P. and P. 

R. F. EQUIPMENT SPARES LTD. 

3 LACY CLOSE, 
WIMBORNE, DORSET 

500 COMPONENTS. Resistors, capaci- 
tors, diodes, transistors, pots, coils, etc 
Identified, formed leads, fall -out, and 
surplus. Good value at £1.60. All inclu- 
sive (U.K. postal rates only). CWO 
please to L. Penseney, PW Bankhead 
Farm, South Queensferry, West 
Lothian. 

Precision Polycarbonate Capacitors 
All High Stability -extremely Low Leakage 

440V AC RANGE 
Value Dimen- Pries 
(,2P) nions (mm) each 

L D 
0.1µy 27 12.7 88p 
015µF 27 127 80p 
0.22µF 33 16 86p 
0.25e5 33 16 92p 
0330F 33- 16 99p 
047µF 53 19 £1.10 
0-4/5 33 19 £148 
068µF. 50-8 19 £1.25 
1.0µF 508 19 £1.37 
15 ,25 50.8 25.4 £184 
2.0µF 50.8 25.4 £1;95 2212F 59.88 18.44 
TANTALIIM BEAD CAPACITORS -Value available: 
0.1, 3.22, 0.33, 0.47, 0.68, 1.0, 2.2, 3.3, 4.7, 6.8 ,25 at 
15V/25V or 35V; 100µF at 16V /20V or 25V; 22-0µF at 
6V /10V or 16V; 3300µF at 6V or 10V; 47.0µF at 3V or 
6V; 100.0µF at 3V. All at 12p. each, 10 for £1.10 ", 50. 
for 95 ", 100 for £9 ". 
TRANSISTORS a I.C.'e 
B010718/0 0e BC212/212L 20p 2N3055 50P 
*BC114 12p "BC213/213L 11p 0071/2 20p 
"11C147/8/9 10p "B0214/214L 11p 0071/2 20p 
*BC153 12p "BF194/5 12p NE555 Timer 81p 
"BC154/7/8/912p BFY50 /1/2 20p 741C 8 pin Dí1829 
BC182/182L Ilp AF178 40p zN414 £1;15 
*BC183/183L lip AF234 88B SN76013ND 
"BCL84/184L 12p 2163702/4 11D £1.50 
POPULAR DIODES -1N914 8p, 8 for 458, 18 for 901.. 
IN916 8p. 6 for 45p. 14 for 90p; 1844 5p, 11 for 50p; 
26 for £1;00, 1164148 5p, 6 for 27p, 12 for 48p; 1564001 
Sip; 002 8p; 003 Sip; 004 7p; 005 71p; 006 8p; 007 85p 
LOW PRICE ZENER DIODES- 400mW, Toi. ±5% at 
5m.4 3V; 3V3; 3V6; 4V7; 5V1; 5V6; 6V2; 6V8; 7V5; 
0V2 :9V1 :15V: 11V; 12V; 13V; 13.5V;. 15V; 16V; 16V; 
20V;22V;24V :27V; 30V; 13V. Al'. at 7p each, 5 for 33p, 
10 for 65p, 50 for £3.12. SPECIAL OFFER: 100 Zenera 
(may be mixed) for £8.00. 
RESISTORS -High stability, low noise carbon fllm 5 
IW at 40 °C, 1W at 70 °C. Ell series only -from 2 -2 (I to 
2.231 il. ALL at 1p" each. Sp" for 10 of any one value, 
70p" for 100 of any one value. SPECIAL PACK; 10 of 
each value 2.2 f) to 2.231n (730 resistors) £5 ". 
SILICON PLASTIC RECTIFIERS -1.5 amp, wire -ended 
D027: 100 P.I.V. 7p (4 for 28g); 400 P.Z.V. 8p (4 for 301). 
BRIDGE 

55 
RECTIFIERS -si amp: 200V 40p; 350V 45P; 

R 
SUBMINIATURE VERTICAL PRESETS -s -lW only: 
All at 5p each; 50; 100; 220; 470; 680 ohm; lk; 2k2; 
4k7: 6k8; 10k; 10k; 22k; 47k; 100k: 320k; 680k; 1M; 
2315; 5M. 
PLEASE ADD 20p POST AND PACKING ON ALL 
ORDERS. EXPORT-ADD COST OF SEA /AIRMAIL. 
Add 8% VAT to all items except those marked with * 

which are 125%. 
Send S.A.E. for additional stock lists. 

Wholesale price Sets available to Kona fide companies. 
MARCO TRADING (Dept. P4), 

The Old School, Edstaston, Wem, Shropshire. 
Tel: Whixell 484 /485 (STD 094 872) 

(Propre. Mirdoost Trading Ltd.) 

83V DC RANGE 
Value(gF)kl% 52% +3% 
0-01-0-2 21.28 75p 50p 
0.22 -0.47 £1.32 77p 51p 
0680F £1;44 84p 58g 
1 -0gF 81.58- 91p 80p 
1.5µF £1.74 £158 87p 
2.2µF £1.98 £1;32 75p 
3.3µF 2240 £180 99p 
4 -7µF £2;82 £1.88 £1.28 
68µF £3.48 22.32 £1.47 
10,25 9498 23;32 £2.01 
15µF £7;14 £4.78 £288 

6 CO! 

VINTAGE RADIO °Ç,,e 

1920 to 1950 

Receivers, valves, components, service data, 
historical research, books, magazines, repaira 
and restorations. A complete service for the 
collector and enthusiast of vintage radio. 

S.a.e. with enquiries and for monthly newsheet. 
Full 1976 catalogue, 50p post paid. 
TUDOR REES (Vintage Services), 64, Broad 
Street, Staple Hill, Bristol, BS16 5NL. Tel. 
Bristol 565472. 

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. 

VALVES 
Radio -TV Industrial Transmitting 

2200 Types. 1930 to 1975, many obsolete. List 
20p. S.A.E. for quotation. Postal expert service. 
We wish to purchase all types of new and boxed 
valves. Wholesaler's, Dealer's, etc., stocks 
purchased. 
COX RADIO (SUSSEX) LTD., The Parade, 
East Wittering, Sussex. West W ittering 2023 

For Sale 

AKG D1EOC 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. 

CATHODE RAY Tube testing and 
reconditioning instrument. BEAMEC 
Series II. V.G.C. Hardly used. Best 
offer Box 133. 

EAGLE PRODUCTS. Clearance Sale. 
Also Electronic and Burglar Alarm 
Components, Metal cases, S.A.E. 
Lists, John Beddow Limited, P.O. 
Box 18, Aldridge, Walsall, WS9 8YD. 

DISCOLIGHTS. Summer Sale Now. 
3- channel soundlights £16! Strobes 
£22! Free catalogue: Aarvak Elec- 
tronics, 12a (P) Bruce Grove, London 
N17. (01- 808 8923). 

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. al,J Radio types. 

KENSINGTON SUPPLIES ICI. 
367 Kensington Street, Bradford 8, 

Yorkshire. 

WE PAY £2 EACH (plus postage) for 
clean copies of "Radio & TV Servic- 
ing" books from 1960 -61 edition on- 
wards. Bells Television Services, I90 
Kings Road', Harrogate, N. Yorkshire. 
Tel: 0423 55885. 
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LARGE SELECTION COVERING MOST MAKES- S.A.E. WITH ENQUIRIES P 

iR 

'S 
IERS, 
TORS. 

CAR RADIOS) 
ALL AT 75p EACH (Except colour 

Please state if Circuit will do If Bel 

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. 

ennvirrC euzi re - PA p.m 7rar 

SER 
10,00 
with 
Broc 

Books and Public 

.l,15/11,1111 CD 

SP.rV14!e SIIP.ei:C 

SERVICE SHEETS- COLOUR TV SERVICE MANUALS 
LEASE TO: 

BELL'S TELEVISIÓN 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 SUPPLII 
OF 

SERVICE SHEE 
(T.V., RADIO, TAPE RECOR 

RECORD PLAYERS, TRANSIS 
STEREOGRAMS, RADIOGRAMS, 

vice Sheet not 
in stock. 

" PLEASE ENCLOSE LARGE S.A.E 
WITH ALL ENQUIRIES & ORDERS " 

Otherwise cannot be attended to 
(Uncrossed P.O.s please, original 

returned If service sheets not available.) 

PLEASE NOTE 
We operates "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 6ßX 

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 

Educational 

GO TO SEA as a Radio Officer. Write: 
Principal, Nautical College, Broadwater, 
Fleetwood FY7 87Z. 

C AND G EXAMS 
Make sure you succeed with an ICS home study 
course for C and G Electrical installation Work 6 
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 
Home 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. 778X, Intertext House, London S WI4UJ. 
Or Phone 01422 9911 (All Hours) 

COURSES -RADIO AMATEURS 
EXAMINATION City & Guilds. Pass 
this important examination and 
obtain your G8 licence, with an RRC 
Home Study Course. For details of 
this, and other courses (GCE, Pro- 
fessional Examinations etc) write or 
phone -THE RAPID RESULTS 
COLLEGE, Dept JX1 Tuition House, 
London SW19 4DS. Tel. 01 -947 7272 
(Careers Advisory Service) or for a 
prospectus only ring 01 -946 1102 (24hr 
recording service). 
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a 

TICE SHEETS, radio, IV etc. 
0 models. Catalogue 24p, plus SAE 

orders, enquiries. Teiray, 154 
k Street, Preston PRi 7HP. 

SERVICE MANUALS 
Service Sheets for Mono TV, Radios, Record Players and Tape Recorders 75p. 

Please send large Stamped Addressed Envelope. 
We can supply manuals for most makes of Colour Television Recievers. B.R.C. PYE ECKO PHILIPS ITT /KB SONY G.E.C. HITACHI BAIRD ULTRA INVICTA etc. 

Let us quote you. Please send a Stamped Addressed Envelope for s prompt reply. Also comprehensive T.V. repair manuals by J. M. Court. S.A.E. for details. 
G. T. TECHNICAL INFORMATION SERVICE 

10 DRYDEN CHAMBERS, 119 OXFORD ST., LONDON WIR IPA 
MAIL ORDER ONLY 

Technica 
Radio Ft Ei ctronics 

World's Radio & TV STations (international Edit.) 'f0 -70 WORLcDIDta inento00Kw97d) 
f5 -1a 

Boys Book of Crystal Sets .... £0 -35 
Resistor Selection Handbook .. £0 -68 
Audio iii Fi Construction Projects £0 -95 
How to get the best out of your Tape Recorder f1 -70 
Practicer Electronic Science Projects f0 -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 f0 -50 
Hi Fi, PA & Disco Amplifier Design Handbook £0 -87 
Radio Servicing Problems f0 -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. Control 'd Models £0 -50 
Practical Stereo & Quadraphony Handbook £0 -85 
Radia Amateur Operator's Handbook f0 -85 
Coil Design & Construction Manual £0 -60 
Radio TV & Electronics Data Book £0 -70 
79 Electronic Novelty Circuits £0 -85 
The Complete par Rodin Manual e0 -5 
RadioTechniciansBonchManual EE14 -OU 
Servicing Transistor Radio Receiven 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 £0-45 
Electronic Novelties for the Motorist £0 -60 
2nd Book of Transistor Equiv. & Substitutes £1 -10 
Handbook of Electronic Musical Novelties £0 -60 
Transistorised Novelties for Hi Fi Enthusiast £0-45 
Fault Location Exercises in Rad. & TV Vol. f £1 -00 
Fault Location Exercises in Rad. & TV Vol. 2 £1 -60 
Colour TV Picture Faults f2 -80 
Practical Transistor Novelty ircuits £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 Circule Equiv. & Substitutes Handbook £0 -85 
Audio Technicians Bench Manual .. £3 -40 
Radio Antenna Handbook for Long Dist. Recepm. L11-90 
Guide te Printer) Circuits 
Diode Characteristics Elam & Substitutes Ët -10 
Electronic Gadgets & Games £0 -90 
PRICES INCL. POST & PACKING .... Send S.A.E for Lies 

RADIO BOOK SERVICE 
40 Elwiil Way, Beckenham BR3 2RZ 

Ladders 

LADDERS. Varnished 2512 ft extended 
£26. Carriage £1.90. Leaflet. Alloy 
extending and Loft Ladders. The 
Ladder Centre (WLS) Halesfield (1) 
Telford, Salop. Tel: 586644. Order 
C.O.D. 

ations 

EE 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 £950 and virtually 
every colour for £16. 
Full details of these and other publications from 

T.V. TECHNIC 
HURCH ST., LARKHALL, LANARKS 

. (0698) 883334. ML9 1HE 
78 C 

START YOUR OWN BUSINESS 
REWINDING ELECTRIC MOTORS 

This unique instruction manual shows step by 
step how to rewind motora, working part 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 goldmine of information and 
knowledge. 

Only £3.85 plus 25p P &P. 

Magnum Publications Dept PW5 
Brinkaway Trading Estate, Brinkaway, 
Stockport SK3 OBZ. 

Overseas Distributors wanted. 

Electrical 
STYLI & CARTRIDGES. For the best 
at keenest prices send SAE for free 
illustrated list to Feistead Electronics 
(P , Longley Lane, Galley, Ches. 

Miscellaneous 

ENAMELLED COPPER WIRE 
S.W.G. 1 lb reel t lb reel 
10 to 19 240 135 
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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Miscellaneous ( continued) 

COLCHESTER COMPONENTS SHOP. 
Now open Sunday- Thursday 12 -6 p.m. 
J. K. Electronics, 11 Mersea Road, 
Colchester 64433. 

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 MALL 
BLACKBURN BURNLEY 

Tel: 51682 Tel: 35229 

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 Sin x 3in, £1.55; loin x bin 
x 3in, £2.20; ldin x 8in x 3in, £2.75; 
12in x loin x 3in, £3.60; 8in x 4in x 4in, 
£1.80; 10in x bin x 4in, £2 -70; 12in x 
8in x 4in, £3.60; 7in x 7in x 5in, £2.65; 
Bin x loin x 6in, £3.60; 12in x 8in x 7in, 
£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. 

Synthesiser 
ounds 

Supreme 
/r 

by Dewtron u2ié VAT 

Famous kits, e.g. was -was complete 
kit £450: 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. 

Toko IF's 7p. Disc Ceramics 01, 02, 04 3p. 
Wave Change Switch 4 Pole 2 Way PCB 10p. 
Large Red L.E.D.'s 25p, 5 for £1. 00. Loudspeakers 
8 ohm 2" 21", 21" 80 ohm 21" 75p each. 3 Digit 
Counters 159. Mains Relays treble pole c/o 
£1.10. Small Mains Motors 250 rpm 459, Sirens 
6v DC £1.28. Burglar Alarm, bait op. 75p. Assort- 
ment bags Sop. Prices include VAT. Add 15p post 

GRIMSBY ELECTRONICS 
64, Tennyson Road, Cleethorpes, Humberside 
100's of Bargains at our Lambert Road Components 
shop (open Saturdays) inc. fruit machine spares, 
veroboard, meters, motors. 1976 List 9p. 

BUILD 
THE 

` 

TREASURE TRACER 

MK III Metal Locator 
Va,icap tuning 

Britain's best selling metal 
locator kit: 4,000 sold 
Weighs only 22oz, Fitted with 
Faraday shield. 
Speaker and earphone operation 
Knocks down to only 17in. 
Prebuilt search coil assembly 
Thoroughly professional finish 
As seen on BBC1 and BBC2 TV 
You only need soldering Iron, 
screwdriver, pliers and snips L{ Five transistor circuit 
Send stamped, addressed 
envelope for leaflet 

Complete 12V Built & tested £1750 
Post 85p +£1.00 -VAT 8% Post 85p +£1'40 VAT 8% 

MINIKITS ELECTRONICS, 
6a CLEVELAND ROAD, 

LONDON. EIS 2AN (Mail order only) 

BURGLAR ALARM, Safes, D.I.Y., 
S.A.E. for list. Astro Alarms, 25 
Stockton Road, Sunderland, Tyne & 
Wear. Tel: 77825. 

the TEXAN HiFi Amp 
28 watt version available ex stock 

at £35 incl. tax 

You are invited to send S.A.E. for lists of our 
very extensive range of high quality amplifier, 
pre -amps, F.M. tuners, Instruments. Radlocontrol, 
Ignition units and many other kits. Please state 
requirements. 

TELERADIO ELECTRONICS, 
325 FORE STREET, EDMONTON, 

LONDON NO 

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 

HOW'S THE QRMP 
GET RID of whistles and cw QRM, FAST, with a 

TUNABLE AUDIO NOTCH FILTER. GET all 
the RARE DX. Goes between rx and speaker. 
EASY to make. All parts, case, instructions, etc. 
Money back assurance, ONLY £5.30 inc. post. 

CAMBRIDGE KITS 
45 (CJ), Old School Lane, Milton, Cambridge 

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 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 SEW 

ORDER FORM PLEASE WRITE IN BLOCK CAPITALS 

Please insert the advertisement below in the next available issue of Practical Wireless for 

insertions. I enclose Cheque/P.O. for £ 
(Cheques and Postal Orders should be crossed Lloyds Bank Ltd. and made payable to Practical Wireless). 

NAME Send to: Classified Advertisement Manager 
PRACTICAL WIRELESS, 

ADDRESS 
GMG, Classified Advertisement Dept., Rm. 2337, 
King's Reach Tower, Stamford Street. 
London 8E1 81.15 Telephone 01.201 5144 
Rate 
1713 per word, minimum 12 words. Box No. 40p extra. 

Company registered in England. Registered No. 53626. Registered office: King's Reach Tower, Stamford Street, London SEI 9LS 
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Miscellaneous ( continued) 

PRINTED CIRCUIT COPPER CLAD. Single 
Sided. Quality material. Flame retardant to 
N.E.M.A. Spec. 

Paper Base (FR2) -,ir x 7 x 5ins-3 for £1.20 
Epoxy Glass (FR4) x 7 x 5ins -2 for £1 .20 

Also panels cut to your requirements, quotation 
by return. 
Prices include VAT and P á P. Cash with Order. 

P. G. OLIVER & CO., 
4 Hearse!' Lane, Coventry CV5 6HH 

DO -IT- YOURSELF loudspeakers for hi- 
fi are our speciality. Full range of 
components and accessories includ- 
ing chassis speakers, crossovers, sound 
absorbent, grille fabrics etc. always 
available. We stock the fabulous 
value Helme speaker kits complete 
with full and easy instructions, also 
Peerless and Wharfedale kits. Just 
about the lowest prices anywhere! 
Send 812p stamp for bargain list to: 
Audioscan, Dept. PW9, 4 Princes 
Square, Harrogate, North Yorkshire. 

HELME 
DO -IT- YOURSELF 
HI -FI STEREO 
SPEAKER KITS 

The best value around! 
Send for details 

ry HELME AUDIO 
PRODUCTS LTD. 

/7 Dept. P. W. 

SUMMERBRIDGE 
HARROGATE YORKS 

Tel. Darley 279(Std Code 0423 -72) 

* Unique TRANSMITTER /RE- 
CEIVER Kit. No licence examina- 
tions or tests required to operate 
this transistorised equipment. Easy 
to build. Get transmitting. Send 
£7.95 plus 20p post and packing. * Psychedelic MINI -STROBE Kit. 
Take a pocket -sized lightning storm 
to Disco's & parties. 'Brain-freeze' 
'em with vari -speed stop -motion 
flashes. Includes super case too. 
Send £350 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 

LOUD HAILERS with 10 watts peak 
output. As used by Local Authorities. 
£35 delivered. Guideline Impex Ltd., 
75 London Road, Knebworth, Herts 
SG3 61í:G. 

LOOKING FOR BARGAINS 
Light Dimmer 500W module with knob £1.99* 
LM380 2W Audio Amplifier 14 pin OIL 79p 
LM555CN Timer 8 pin DIL 42p. 
723 Voltage Regulator 2 -37 Volt 44p* 
CA3089E FM IF system 16 pin DIL £I.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 

H. M. ELECTRONICS 
275a FULWOOD ROAD, BROOMHILL, 

SHEFFIELD $10, 3BD. 
BEC CABINETS (illus'd) 

METAL CASES 
DRY TRANSFER LETTERING 
Send 15p for leaflets (Refundable) 
Trade enquiries invited 

LOW -COST I.C. MOUNTING for any 
size DIL package. 100 Soldercon 
sockets 65p. 7 and 8 hole plastic 
supports 5p /pair. Quantity rates. SAE 
details and sample. Trial pack 65p. 
(P & P 10p /order), P.K.G. Electronics, 
Oak Lodge, Tansley, Derbyshire DE4 
SFE. 

12 VOLT FLUORESCENTS 
MADE BY THORN 
LIGHTING. Ideal for 
Caravan, Boat, Tent, 
Emergency Lighting etc. 
All lamps guaranteed 
for 12 months. 

35% OFF 
RRP 

21 ins 
13 watt 

E490 

12 ins 
8 watt 

£400 
All lamps havé On /OB Switch, Wrong Polarity 
Protection Device and Diffuser. 

C60 CASSETTES 32p All Cassettes in Plastic 
C90 CASSETTES 45 

Case with Index and 
p Screwed Assembly. 

All prices include VAT. Add Postage Sp in £1. 

Q1Ó UnitsDi5% 
ants. 

23AWYLE COP 
ROHICS 

50 Units 7* %, SHREWSBURY 
100 Units 10% Tel. 53206 

PLASTIC BOXES IN 5 SIZES 
Easily drilled or punched, grey ABS 

boxes incorporate slots for 1.5mm pcb's 
with lid fixing screws running into integral 

brass bushes 
100x50x25mm 51p (1 -9) 49p (10 +) 
112x62x31mm 59p (1 -9) 52p (10 +) 
120x65x4Omm 68p (1.9) 62p (10 +) 
150x80x5Omm 77p (1 -9) 74p (10 +) 
190x110x6Omm £1.33 (1 -9) £1.30 (10 +) 

Polystyrene version 
Plain inside, no integral bushes 

112x61x31mm 35p (1 -9) 32p (10 +) 
Add 25p per £1 order value for Post & Packing 

TYPE A NEON INDICATORS 
Held in 8mm hole by plastic bezel 

150mm wire leads 

AA 

AG 

::¡=C) AH 

Red, Amber, Clear, Opal 19p each 
Green 28p each 

TYPE MP NEON INDICATOR 
150mm leads, held in 6.4mm hole by nut 

Red, Amber, Clear, Opal 20p each 

On all orders quote reference . PW /9/76 

Stop wasting time soldering 
The NEW MW BREADBOARD accepts 

Transistors, LED's, Diodes, Resistors, Capacitors 
and all DIL packages with 6 to 40 pins 

Includes slot -in Component Support Bracket and has over 
400 individual sockets, plus Vcc & Ground Bus Strips 

Price f9.72 (includes VAT & P.P.) 

POWERFUL 12 VOLTS MINI HAND DRILL f Ideal for drilling 

el? 

pcb's, chassis and 
model- making 

Supplied with 2 collets that accept drills 
and tools with up to 2.4mm dia. shanks 

Price £5.29 (includes VAT & P.P.) 

SEVEN SEGMENT DISPLAYS 

Full spec. 0.3" common anode 
L.H. decimal, Red, Green, Yellow 
£1.35 each inc. data .8 

Economy Quality, as above, Red only, 73p 1.. .' 
P.P. Note. Unless included in price add 25p post & packing 
for orders totalling under£10.Prices include VAT and are 

valid in UK only for 2 months from journal issue date. 

Michael Williams Electronics 
47 Vicarage Av., Cheadle Hulme, Cheshire SK8 6JP 1 

EYE CATCHING INSTRUMENT CASE 
Removable top and bottom covers are 

available in Red, Orange or Grey 
Black Steel chassis incorporates support 

brackets for pcb's, transformers etc. 
Overall size 250 x 167 x 68mm. 

Ideal for amplifiers, power packs, 
mixers, control units, radios 

Price £11.88 (includes VAT & P.P.) 

4III17 
OHLAMPHOLDER 

Accepts LES or M'dget flange lamps 
(Adaptor provided but not lamp) 

Held in 13mm hole by nut 
Red, Blue, Green, Amber, Clear, Opal, Orange 

Price 25p each (See P.P. Note below) 
FULL SPEC INDIVIDUAL LED's 

Packs of 5 inc. clips and data 
5 .12" CZ] 

lens CZ] 

)ana iL 

fes 
Red (any size) £0.75 /pack 

Green, Yellow, Orange (any size) £1.20 /pk 
ECONOMY QUALITY LEO'S 
Mixed bags, all sizes, all colours 

50 @£5,100 @£9 

111M 

Quantity quotations on request. 
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WATFORD ELECTRONICS 
33/35, CARDIFF ROAD, WATFORD HERTS, ENGLAND 
MAIL ORDER, CALLERS WELCOME. Tel, Watford 37774 

ALL DEVICES BRAND NEW FULL SPEC. 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 

R//SURFACE. (SEND 25p FOR OUR CATALOGUE). 
AT COST, 

V AT VAT. Please add 8% to devicesnmarkedprTo the rest addi12e141! 

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 hf). 
400V: 0.001, 0.0015, 00022, 0.0033 Sp; 0.0047, 0.0068, 0.01,0.015, 0.018,. 0.022 6p; 

0.033, 0.047, 0.088 8p; 0.1, 0.15, 0.22, 10p; 0.33, 0.47, 180; 0.68 24p. 

160V: 
DUBILIER: 100ÓV :0 ?01,, 14p;Ó 022, 15p; 0.047, 160; 0.1, 

180; 
9p; 0 47 43p. 

24p; 4.7 280 

O.01í, 0.015, 0.022, O.027 5p1; 0033,0.047,10.068, 0.1 Sp; 0.15 7p; CAPACT 
THROUGH 

0.22, 0.33 90; 0.4710p; 0.6814p; 1 .0190; 1.5 240; 2.2 28p. 1000pF /350V 8p 

ELECTROLYTIC CAPACITORS: Axial lead type (Values are In 0F). 
250V; 1000, 400; 100V: 20, Op; 63V: 0.47, 1 .0, 1 .5, 2.2, 2.5, 3.3, 4.7, 6.8, 8, 10, 15, 

22, 47, 7p; 32, 50, 10p; 68,100, 12p; 1000, 500; 50V: 1.0, 6p; 50, 10p; 220, 10p; 470, 280; 

1000, 42p; 40V: 33, Op; 35V: 1000, 38p; 25V: 10, 22, 40, 6p; 80, 100, 160 Op; 220, 13p; 
470; 640, 21p; 1000, 27p; 2200, 34p; 3300, 39p; 4700, 47p; 16V: 10, 40, 47, 68, 100, 125. 

220, 6p; 470, tip; 100, 1500, 18p; 4700,5160; 10V: 4, 100, Sp; 640, 100; 1000, 14p; 84V: 
3300 93p; 2200, 18p; TAG -END TYPE: 70V: 2500, 980; 4700, 111p; 50V: 2000, 72p; 

40V: 10000 145p; 4000700; 2500 65p; 25V: 4700, 48p; 16V: 4500, 38p. 

TANTALUM BEAD CAPACITORS 
35V: O.ltF, 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:47iF. 
3V: 1000. 
Price: lip each. 

MYLAR FILM CAPACITORS 
100V: 0.001, 0.002, 0005, 0.01µF 5p 
0.015, 0.02, 0.04, 0.05, 0.056ßF 6p 
0IUF, 0.15, 0.250V: 0.47ßF 7p 

CERAMIC CA 
50V d.c. Plaque 
Range: 0.5pF 
0.015ßf, 0.0220 

JACKSONS 
Dielectric 
100/300pF 86p 
500pF 95p 
DILEMIN 
300pF /500pF 165p 
4832/2K 2 speed 
Drive Unit complete 
with knobs and 
coupling 322p 
Drum 54mm 30p 
6:1 Bail Drive 
4511 /DAP 107p 00- 3x25pF 

PACITORS 
tte bo y 25mr 
to 10,000pF 
f, 0.033uí, 0 
VARIABLE C 

leads. 
3p 

347ßf 4P 

APS. 
Dial Drive 4103 
6:1/36:1 468p 
0 -1 -365pF 2609 
00 2 365pF 2650 
00 280/176 270p 

with slow 
motion drive 290p 
C804 -5pF; 10; 15; 20; 

25; 50pF 135p 
1 0, 150pF 195p 
'L' 3x310pF 372p 

323p 

CERAMIC TRIMMER 
CAPACITORS 
2 -7pF; 4 -15pF; 6 -25pF; 
8-30pF 17p 

MINIATURE TYPE: 

10-409F 
3 -30pF; 

15p 
5 -25pF; 609F; 88pF 26p 

COMPRESSION 
TYPE 
3-40pF 18p; 20 -250pF 
27p; 100 -500pF 32p 

SILVER MICA 
(Values in pF) 
3.3, 4.7, 6.8, 12, 18, 
22, 33, 47, 50, 75, 82, 
85, 100, 120, 150, 200, 
250, 300, 330, 360 

110 each. 
1000, 2200pF 11p each. 

RELAYS miniature 
assorted 85p 

POTENTIOMETERS (AB or EGEN) 
Carbon Track, 0ß5W Log & 0.5W 
Linear values 
11( D &2KO (LIN. ONLY) Single gang 180 
5K0 -2M0 single gang 18p 
5K0 -2M0 single gang D/P switch 400 
5K0 -2M0 dual gang stereo 500 

SLIDER POTENTIOMETERS 
0.25W log and linear values 60mm 
5K0 -500KO single gang 43p 
10K0 -500K0 Dual gang 55p 
50K0 Lin 150mm WS 150 £3.00 

PRESET POTENTIOMETERS 
0.1w 500 -2.5MO Sub Min Vert. only 6p 
0.25W 

.25W 2000- 4.7Mtt7 Vedicaltal 
7p 

RESISTORS -Elm make 5% carbon 
Miniature High Stability, Low Noise 

RANGE Val. 1 -99 100+ 
0ß5W 2.20.4.7M E24 2p 9.5p 
0.5W 2.20 -4.7M E12 2p 1.5p 
1W 2.20 -10M E12 Sp 2p 

2% 0ß5W Metal Film (Welwyn) El2 
now available Op 

SPECIAL 
OFFER 

723C* 38p 
741C 18p 
M252AA *695p 
NE555* 350 
0070 10p 
CA3130 750 

CRYSTALS 
HC6U 

1MHz .323p 
1.6MHz 372p 
Holder 18p 

PW PROJECTS 
Easy Build Organ 
Music Box General 
Coverage Receiver 
Direction Finder 
Transistor Tester 
Now Available 
Send SAE plus 
10p per list. 

DENCO COILS 
Dual Purpose DP' 
Rng.1 -5 B,Y,R, W 76p 

6 -7 B. Y, R 68p 
1 -5 Green 82p 

'T' Type (Tr. tuning) 
Rng. 1 -5 B, Y, 

R, 8W 
B9A Valve Base 23p 
RFC 5 chokes 84p 
IFT 13/14/15/16/17 79P 
IFT 18/1.6 or 465 90p 

MW 5FR 72p 
MW /LW 5FR 94p 

HEAT 
SINKS* 
TO92 8p 
TO5 9p 

7088 16p 
TOS 16p 
TO66 lop 
Insulation Kit 
Mica + 
2 Bushes 
T03 /7066 SP 
Silicon 
Grease 1200 

EARPHONES 
Magnetic 
2 5mm 15p 
3.5mm 15p 
Crystal 30P 

FUSES* 
20mm " 4p 
1.25" 4p 

Mains 5p 
1Án11 Surge 7p 
Holders 
Open Op 
Enclosed SOP 

DIL SOCKETS* 
Low profile CAMBION 
(Texas) Wire 
8 pin 12p Wrap 
14 pin 13p ,... 280 
16 pin 14p .. . 34p 
24 pin 30p 
26 pin 45p 

SOLDERCON PINS* 
100 52p; 1000400p 

RHYTHM GENERATOR (PW MAY -JUN 1976 by A. S. WEBB) 

Build this PW Author approved, Easy build Low cost Rhythm 
Generator. We are the sole suppliers of the complete Kit including 
the Case, predrilled printed front Panel and the three RE- 
DESIGNED Fibre -glass P.C. Boards. Prices including VAT. 
Complete Kit £35.95 (p. & p. and insur. £1.00). Ready Built £46.50 
+ £1.00. Semiconductor kit £12.50. Set of three boards £5.45. 
M252AA £7'50 (inci.VAT). 

44 .Send SAE for complete list. (Demonstration on at our shop). 
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TRANSISTORS 

AC107* 16 
AC117 35 
AC125 32 
AC126* 18 
AC127* 18 
AC128* 15 
AC141" 22 
AC141 K* 38 
AC142* 20 
AC142K* 38 
AC176" 18 
AC187* 18 
AC188° 19 
ACY17 35 
ACY18 28 
ACY19 25 
ACY20 24 
ACY21 29 
ACY22 16 
ACY28 21 
ACY39 75 

BC142* 24 
BC143* 24 
BC147 7 
BC148 7 
BC149 9 
BC153 99 
BC154 20 
BC157 10 
ßC158 12 
BC159 13 
Bciß7 12 
BC168 12 
BC169C 14 
BC770 11 
BC771 11 
BC172 11 
BC177* 16 
BC178* 16 
BC179* 18 
BC182 10 
BC182L 12 

ACY40 24 8C183 10 
ACY41 28 BC183L 11 

ACY44 39 BC184 11 
BC184L 12 
BCI86 22 

AD140° 48 
AD149* 46 
AD161" 36 
AD162* 36 
AF114 20 
AF115* 20 
AF1i8* 20 
AF117 23 
AF118* 47 
AF121 33 
AF124° 30 
AF125° 30 
AF126° 30 
AF127" 30 
AF139° 33 
AF178 70 
AF179 70 
AF180 70 
AF181" 48 
AF785 60 
AF186 48 
AF239 39 
AFZ11 138 
AFZ12 136 
ASY26* 38 
ASY29* 40 
ASY50 17 
ASZ21 * 220 
AU1o4 125 
AU105 135 
BC107* 9 
BC107B 10 
BC108° 0 
BC108B° 12 
BC108C° 12 
BC709° 9 
BC109B* 12 
BC109C12 
BC113 15 
BC114 16 
BC115 18 
BC1t6 18 
BC117 20 
BC118 15 
BC119 25 
BC135 13 
BC136 15 
BC137 15 

BC187* 28 
BC212 12 
BC212L 13 
BC213 11 
BC213L 13 
BC214 14 
BC2i4L 16 
BC307B 15 
BC328 18 
BC441* 30 
BC461* 40 
BC462* 30 
BC549C 45 
BCY30* 55 
BCY31 * 65 
BCY32* 65 
BCY34* 80 
BCY39* 120 
BCY40* 90 
BCY55* 204 
BCY59 18 
BCY70* 15 
BCY71" 20 
BCY72 IS 
BCY78 20 
BCZ10 70 
BCZ11 60 
BD115* 52 
BD121 98 
BD123* 95 
BD124* 75 
8D131* 36 
BD132° 38 
BD133* 60 
BD135* 45 
BD136* 39 
BD137* 42 
BD138* 47 
80139* 54 
BD140 60 
BDi42 53 
BD145" 55 
BDY11 115 
BDY17 135 
BDY6D 75 
BDY61 *. 65 
BF715* 22 
BF154 18 

F156 25 
F173* 25 
F177* 26 
F178" 28 
F179" 33 
F180* 33 
F181* 33 
F182* 33 
F183* 33 
F184* 32 
F185 30 
F184 10 
F195 10 
F196 14 
F197 15 
F198 15 
F224A 12 
F244 17 
F256* 34 
F257* 34 
F258* 38 
F259* 41 
F594 20 

595 18 
FR39 30 
FR40 30 
FR79 30 
FR80 30 
FX18 54 
FX29* 28 
FX38* 38 
FX53* 40 
FX55* 40 
FX64* 38 
FX81 * 140 
FX84* 24 
FX85* 28 
FX86* 28 
FX87* 33 
FX88* 26 
FY50* 18 
FY51* 18 
FY52* 18 
FY65 25 
SY26 28 
SY29 27 
SY78 25 
SX20* 22 
SY95A 18 
U105* 260 
3055. 85 
J400* 120 
.1491 160 
J2955 90 
JE340* 45 
JE370* 68 
JE37i* 80 
JE520 65 
JE521* 55 
JE2955*95 
JE3055*85 
PF102 36 
PF103 36 
PF104 42 
PF105 42 
PSA06 30 
PSA56 30 
PSA70 32 
PU131 * 39 
KT720 35 
KT275 26 
C23* 144 
025' 48 
C26* 48 
C28* 58 

OC29 55 
OC35" 54 
OC36* 58 
°c41. 18 
OC42* 18 
OC44* 18 
OC45* 18 
Oc46* 21 
OC70* 17 
OC71* 17 
0072* 27 
oC74* 28 
OC75* 35 
OC76* 37 
OC77* 56 
OC79* 30 
0081* 18 
OC81D* 24 
OC82* 18 
OC82D* 30 
OC83* 28 
OC84* 44 
oC84N* 44 
0C122 135 
OC123 115 
OC130 94 
Oct 40 100 
0C141 157 
OCt70 30 
OC171 32 
OC200 43 
oC2ot* 80 
OC202" 90 
OC203 60 
OC204* 70 
OCP70* 50 
OCP71 65 
ORPi2* 60 
ORP81* 50 
TIC44* 30 
TIC45 
TIP29 43 
TIP29A 45 
TIP29C 68 
TIP30 52 
TIP30A 54 
TiP30B 64 
TIP30C 76 
TIP31° 54 
TIP31A* 58 
TIP31B* 70 
TIP31C` 84 
TIP32* 84 
TIP32A* 68 
TIP32B" 80 
TIP32C" 99 
TIP33* 95 
TIP33A* 05 
TIP33B*112 
TIP33C*130 
TIP34 110 
TIP34A*115 
TIP348*167 
TIP35* 259 
TIP35A 225 
TIP35C.280 
TIP36A*370 
TIP41A* 68 
TIP41B* 73 
TIP42A" 78 
TIP42B* 79 
TIP2955* 65 
TIP3055* 60 
TIS43 25 
TIS44 18 

TIS46 31 
TIS48 25 
TIS49 32 
TIS50 32 
TIS74 31 
TIS91 20 
ZTX107 12 
ZTX108 12 
ZTX109 13 
ZTX300 14 
ZTX301 14 
ZTX302 18 
ZTX303 15 
ZTX304 24 
ZTX311 10 
ZTX314 18 
ZTX341 19 
ZTX500 16 
ZTX501 13 
ZTx502 18 
ZTX503 14 
ZTX504 47 
ZTX531 28 
ZTX550 18 
2N526 40 
214698* 15 
2N697° 13 
2N698* 30 
2N699* 33 
2N708 12 
2N706A* 15 
2N707* 50 
2N708* 15 
2N918* 40 
2N914 18 
251916 27 
2N920" 51 
2N930* 18 
251961 61 
2N987 42 
2141090 85 
2N1091 51 
2N1131 22 

23 
2N13M 20 
2N1302* 17 
2N1303° 20 
2N1304° 24 
2N1305* 28 
2N1306* 28 
2N1307* 28 
2N1308" 35 
2N1871 120 
2N16718132 
2N1893* 30 
2N1990* 48 
2N2160* 80 
2N2217" 23 
2N2218A 20 
2N2219A*24 
2N2220A26 
2N2221 A*23 
2812222* 22 
2N2303* 30 
2N2369* 14 
2N2483* 30 
2N2484* 30 
2N5485 
2N2646 41 
2N2904* 20 
2N2904A*24 
2N2906* 18 
2N2907* 20 
2N2907A*22 
2N2926G 10 

2N29200 
2N2926R 
2N2926Y 
2N3011 1 

2N3053* 2 
2N3054* 4 
2N3055* 4 
2N3525 7 
2N3614 9 
2N3615* 9 
2N3702 1 
2N3703 1 

2N3704 1 

2N3705 1 

2N3706 1 

2N3707 1 

2N3708 
2N3709 
2N3710 1 

2N3711 1 

2N3771 14 
2N3772" 17 
2N3773 22 
2N3819 2 
2N3820 40 
2N3823 00 
2N3824 09 
2N3866* 69 
2N3003 15 
2N3904 15 
2N3005 17 
2N3906 17 
2N4037 34 
2N4058 IS 
2N4001 13 
2N4062 14 
2N4871 34 
2N4922. 52 
2N5135 12 
2N5136 12 
2N5138 12 
2N5457 36 
2N5458 42 
2N5459 42 
2N6027* 35 
3N140* 95 
3N141* 95 
40311 38 
40313 98 
40316 80 
40317 38 
40326 38 
40327 40 
40347 58 
40348 73 
40360 40 
40361* 40 
40382* 40 
40411 220 
40412 42 
40430* 99 
40476 131 
40494 72 
40495 84 
40511 
40512 
40576 
40594 
40603* 58 
40636 110 
40673* 55 

Matched 
Pair 
10p extra 

TTL 74* 
7400 13 
7401 13 
7402 14 
7403 16 
7404 20 
7405 20 
7406 44 
7407 44 
7408 17 
7409 17 
7410 13 
7412 23 
7413 40 
7414 70 
7416 39 
7417 42 
7420 17 
7421 24 
7422 30 
7423 26 
7425 30 
7426 31 
7427 31 
7428 44 
7430 18 
7432 28 
7433 41 
7437 31 
7438 31 
7440 18 
7441 74 
7442 74 
7443 138 
7444 120 
7445 99 
7446 120 
7447 92 
7448 80 
7450 17 
7451 17 
7453 17 
7454 17 
7460 15 
7470 35 
7472 30 
7473 35 

7474 
7475 
7476 
7480 
7481 
7482 
7483 
7484 
7485 
7486 
7489 
7490 
7491 
7492 
7493 
7494 
7495 
7496 
74100 
74104 
74105 
74107 
74109 
74110 
74111 
74116 
74118 
74119 
74120 
74121 
74122 
74123 
74125 
74128 
74128 
74132 
74141 
74142 
74143 
74144 
74145 
74147 
74148 
74150 
74151 
74153 

7415 1721 CMOS* I LINEAR IC'S 
7415 80 

Si 7415 80 
37 74 57 92 

74 59 225 
74 60 216 
74 61 216 
74 62 216 
74163 216 
74164 152 
74 65 152 
74 66 161 
74167 362 
74 70 246 
74 72 590 4017AE 83 
74 73 175 4018AE 03 
74174 173 4019AE 
74 75 106 4020AE 

50 
114 
87 

90 

140 
314 

92 
55 
45 
92 
73 
82 

146 
46 
38 

49 

196 
115 

105 
34 

73 

62 

50 
72 

306 
314 
314 

268 
195 
164 

00 

4000AE 16 
4001AE 16 
4002AE 16 

4007AE 
4008AE 
4010AE 
4011 AE 
4012AE 
4013AE 
4015AE 
4016AE 

702 5p 
709C 14 pin 29p 
709 8 pin 

7 

300 
709 TO5 32p 

its 710 43p 
65 741 14 pin 32p 

48 741CTOS 32p 

i8 747C 70p 
46 

8038CC* 320p 
41 'AY -1 -0212 550p 48 

AY -1 -5051 120p 
AY -5 -1224* 349p 
AY -1 -87216 175p 
AY -5 -3500* 6109 

74 77 
74178 
74179 
74 80 
74 81 
74 82 
74 84 
74 85 
74 86 
74 88 
74 90 
74 91 
74 92 
74193 
74 94 
74 95 
74 98 
74 97 
74 98 
74199 

116 

163 
123 
345 

95 

19 
650 
194 
194 
143 

143 

118 
118 
248 
240 

FULL 
RANGE 
OF RCA 
CMOS 
available 

46 
92 

4021AE 03 
4022AE 78 
4023AE 18 
4024AE 64 
4025A 17 

142 
4028AE 74 
4029AE 94 
4030AE 46 
4033AE 115 
4034AE 156 
4040AE 88 
4042AE 69 
4043AE 83 
4044AE 77 
4045AE 115 
4046AE 110 
4047AE 74 
4049AE 48 
4050AE 49 
4055AE 108 
4056AE 108 
4069AE 18 
4070AE 38 
4510AE 124 
4511 AE 181 
4518AE 100 
4520AE 102 

CA3011 82p 
CA3014 137p 
CA3018 72p 
CA3020 1450 
CA3023 139p 
CA3028 9013 

CA3035 132p 
CA3036 137p 
CA3043 157p 
CA3046 510 
CA3048 2100 
CA3075 150p 
CA3081 150p 
CA3089E 150p 
CA3090AQ 375p 
CA3123E 1400 
CA3130 75p 
LM300H 170p 
LM301 A 38p 
LM301 TO5 45p 
LM308 1200 
LM318 1550 
LM380 94p 
LM381 16110 

LM3900 650 
M253 75p 
MC724 _ 1950 

MC1303L 148p 
MC1304P 350p 
MC1310P 180p, 
MC1312PQ 150p 
MC1458P 78p 
MC1496 91p 
MC1710CG 55p 
MFC40008 5Sp 
MFC6040* 1050 
MK50253 550p 
NE350 1600 
NE515A 2100 
NE555 419 
NE556DB* 99p 
NE560 225p 
NE561* 325p 
NE562B* 295p 
NE565A* 200p 
NE566* 1500 
NE567V* 2009 
SL4030 1760 
5L414A 176p 
SN72702 80p 
SN72733 125p 
SN76003 280p 
SN76013 1480 
SN76023 145p 
SN76033 150p 
SN78115 200p 
SN76227 180p 
TAA550B 36p 
TAA621A 203p 
TAA661A 180p 
TAA960 
TAD100 130p 
TAD110 170p 
TBA540Q 2850 
TBA641 B 2259 
TBA651 1500 
TBA800 600 
TBA810S 95p 
TBA920Q 3500 
TDA2020 300P 
TCA270SQ 390P 
ZN414 105p 
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JACK PLUGS SOCKETS 

Plastic 
body 

Op 
10p 

18p 

Open Moulded 
metal with 

Op break 
Op contacts 

13p 179 
15p 22p 

Plugs Sockets 

12p Sp 

14p top 

Sp 
12p 

SP (Single) 
7p (Double) 
Op (Triple) 

7p 
7p 

Op 
7p 

LAMP HOLDERS. AND LAMPS. 
LES HOLDER Dome shaped, Red, 
Blue, Green, Yellow, White lip 
LES BULBS 6v and 12v 9p 
MES HOLDERS Chrome cover, Red or 
Amber, Jewelled top SOp 

MES BULBS 3.5V 6V 12V Op 

NEONS Mains, Sealed with Resistor. 
Sq. Top, Red or Gm. Round Top Red 22p 
Neon with leads, 95V AC (No resistor) Sp 

SWITCHES" SLIDE 250V: 
TOGGLE: 2A, 250V 1A DP 10p 
SPST 23p IA DP C/O 129 
DPDT 29p }A DP Op 
4 pole on /off 35p 4 pole /2 way 15p 
SUB -MIN TOGGLE PUSH BUTTON 
SP changeover lip Spring loaded 
SPST on /off 44p SPST on /off 559 
DPDT 6 tag Sap SPOT C /over OSp 
DPDT Centre off Up DPDT 6 Tag 85p 

SWITCHES* PUSH BUTTON: 
Miniature Non Locking 
Push to Make 15p Push to Break 25p 
ROCKER (white): 10A 250V 
SP changeover centre oft 25p 
ROCKER: (black) on /off 10A 250V 20p 
ROCKER: Illuminated (white) 
lights when. on. 3A 240V 46p 
ROTARY: (ADJUSTABLE STOP)) pole/ 
2 -12 way, 2p;2 -6W, 3p /2.4W,4P/2 -3W 30p 
ROTARY: Mains 250V AC , 4 Amp Zip 

WATFORD ELECTR 

(Continued from oppos 

DIODES r BRIDGE S 
RECTIFIERS I T AAZ15 

AEY11 
BA700 
BY126 
BY127 
114916 

ÓÁ10 
0A47 
OA70 
0A79 
0A81 
0A85 
OA90 
0A91 
0A95 
0A200 
0A202 
PL4004 
1914 
1144001/2 
1144003 
IN4004/5 
IN4006/7 
íN4148 5p 
3A /100V 139 
3A /400V 16p 
3A /600V 199 Noise Diode D 
3A /1000V 25p Z5J 105p S 

15p 
70p 
10p 
12p 
129 
5p 
9p 

40p 
Bp 

10p 
Op 

10p 
Sp 
617 
Bp 
9p 
Bp 
31, 
a 
p S 

6p 
p 

7p 

(plastic case) 
1A5oV 219 
tA100V 29p 
1A200V 26p 
1A400V 31p 
1A600V 34p 
2A50V 33p 
2A100V 44p 
2A200V 44p 
2A400V 569 
2A600V 64p 
4A100V 599 
4A400V 70p 
4A800V 1059 
6A100V 73p 
6A400V* 94p 
BY122 54p 
BY164 54p 

ZENERS 
Rng:3.3V-33V 
400mW 9p 
1.3W 17p 
VARICAPS 
MVAM1 270p 
MVAM2 105p 
881058 23p 

1 

1 

1 

1 

1 

3 
3 
3l 

3i 
3/ 

5/ 

7/ 

M 
T 
21 

NICS 

to side) 

CR's 
hyr)stors 

kl 00V 

\400V 
k600V 
k50V 
k100V 
k200V 
k400V 
\600V 
k400V 
\400V 
106D 
CR101 
C44 
14444 

asp 
42p 
47p 
52p 
70p 
389 
43p 
55p 
74p 

90p 
125p 
6Op 
29p 
29p 

191P 

TRIACS" 
3A400V 100p 
6A400V 120p 
6A500V 150p 

1 
1400 150p 
0A500V 165p 

15A400V 240p 
1 A500 280p 
40430 99p 
40669 95p 

IAC' 
r2 

ALUM. BOXES 
with lid* 
2/x5/x11" 469 
4x4x11" 46p 
4x2:x1!" 46p 
4x51x1$" 50p 
4x2 1x2" 46p 
3.20" 40p 
6x4x2" 789 
7.5.21" 84p 
8.6.3" 106p 
10x7x3" 122p 
10x4 1x3" 1109 
1225x3" 1209 
12x8x3" 180p 

CRYSTAL 
LAPEL 
MIKE I6p 
Mike 
Insert 34p 

SPEAKERS 
80 0.3W 
2-25" 659 
2-5; 3" 5Op 
6451 2-5" 65p 
4 514" 1259 
47x3-5" 1259 
1653 5W 
7x4" 1059 

COPPER CLAD BOARDS* 
SRBP 875 x 9.5" 48p 
Fibre Glass 6 x 6" 64p 

6 x 12" 115p 

FERRIC CHLORIDE* 116 bag 
Anhydrous 65p + 30p p. & p. 

DALO ETCH RESIST 
PEN* + spare tip 49p 

VEROBOARD* Pitch 
0.1 0.15 0.15 

(copper clad) (plain) 
2 x 311" 32p 24p 15p 
24 x 5" 35p 35p 209 
3x x 34" 35p 359 - 
3- x 5" 40p 41p 29p 
2} x 17" 1059 739 60 
3 x 17" 1459 1159 759 

9 

4rí x 17" 1859 - 110p 
Pkt of 36 pins SOP 

P Spot face cutter 52p 

OPTO ELECTRONICS. 
LEDS + Clip DL704 75p 

DL707 75p 
DL727 180p 
DL728 180p 
DL747 180p 
XAN345 -3" 

Green 140p 
6 "Green 190p 
MAN3616176p 
MAN36401709 
Minitron 
3015F 1109 

TIL209 Red14p 
0.2" Red 13p 
Yellow,Green, 
Amber 21p 
OCP 70 40p 
OCP 71 85p 

ORP 12 58P 

ORP 61 509 
2145777 36p 

VOLTAGE * 
REGULATORS 

723C 45p 
TBA6258 95p 
TO3 Type 
IA 5V 140p 
1A 12V 1409 
1A 15V 150p 
1A 18V 185p 
LM309K 150p 
5111115 í60p 
MVR12 160p 

Yin insertion 100: rxp 

BATTERY CONNECTORS 
Polarised PP3 Sp; PP9 9p 

VERNIER DIALS* (Precision) 
VD1 8 :1 Ratio 36mm 160p 
VD2 8:1 Ratio 50mm 190p 
VD3 8:1 Ratio 70mm 220p 

Many more items available. 
It pays to visit us. We are 
situated behind Watford Football 
Ground. Nearest underground / 
Br. Rail Station; Watford High 
Street. 

KNOBS* fit r shaft with grub screws, 
except K2 (push fit) & K8 (for sliders). 
Kl Black or White pointer type 9p 
K2 Slim silvered aluminium 10p 
K4 Black serrated. Metal top with 

line Indicator 33mm diam. 209 
K4A As above but 25mm diam. 16p 
K5 Black fluted metal top and skirt 

calibrated 0-10. 37mm diam. lip 
K6 PK2 as KO, pointer on skirt 24p 
K7 Black, knurled, tapered. Metal 

top & skirt. Calib. 0-10, 30mm 22p 
K8 Black or silvered for slider pot Sp 
K9 Solid Aluminium, Amplifier Knob, 

Professional type. with etch line 
indicator 16.5 x 12mm diam. 24p 

K10 As above but tapered 18-5 x 17mm 
diem. 

(Tqp Hat) Knurled F(11 

body with 18.5mm skirt. Knotched 
Attractive 30p 

Screened 
chrome 

2.5mm 10p 
3.5mm 14p 
MONO 19p 
STEREO Dip 

DIN 
2 pin Loudspeaker 
3, 4, 5 (186" & 240° 

CO -AXIAL (TV) 

PHONO 
assorted colours 
Metal screened 

BANANA 4mm 
2mm 

PANEL METERS. Full scale 
59x 46 x 3Smm req. I!" hole 

05041A 0 -100mA 50OA- 0-50ßA 
0 -1000A 0 -500mA 100ßA-0-10011A 
0-500pÁ 0-1 Amp 500ßA- 0 -S000A 
0-1 mA 0-50V DC £325 each 
O-5mA 0-300V DC EDGEWISE 0-10mA "S" 89x32x70mm 050mA "VU" 0 -1mA,0 -500ßA 
Price £3.05 each. Price £4.14 
108 x 82.5 x 38mm req. 60mm panel hole 
050µA; 0- 100/íA; 0 -500PA £4-I0 
DUAL VU. METERS (1500íA approx) 

TRANSFORMERS* (Mains Prim. 220 -240V) 

6-0-6V 100mA 90p 6-0-6V 1.5A 2409+ 
9-0-9V 100mA 95P 9-0-9V 2A 270c+ 
12 -0-12V 100mA SOp p.:.,, vnnw.mr .,.. 
15 -0-15V 100mA 185p 
0-12 0 -12V 150mA 160p 
0-6 0-6V 280mA 170p 
0-12 0-12V 0.5A 198pí 
24 -0-24V 0.5A 1911p +. 
9-0-9V lA 2ISp+ 
15- 0 -15.5A 200p+ 
15-0-15V lA 2459+ 
18.0 -18V 1A 275p+ 
30- 24.20- 15 -12-0 1A 
Multi tappings 325p+ 
30- 24 -20- 15-12-0 
2A multi tap 345p+ 

20V Q 2.5A & 12V 
® ÿA 195p+ 
ITT Pulse Transfor 
mer Miniature 1 :1 

1109 
LT44 Mini. Driver. 
Pri. 20K, Sec. 1K 

LT700 Min. 0/P Pd. . 
1.2K, Sec. 3.20 54p 
MOT Min. 0/P Prl. 
1.2K, Sec. 80 12p 

(Please add 48p p&p charge to all prices 
marked +, above our normal postal charge.) 

INDEX TO ADVERTISERS 

Alben Engineering ... ... ... 444 
Ambit International ... ... ... 440 
Antex Ltd. ............ 439 
A.S.P. Ltd. .. ... 372 
Astro Electronics ... ... 382, 440 

Bamber, B. ... ... 449 
Barclay Electronics ... ... 441 
Barrie Electronics ... ... 376 
Ball's Television Services ... ... 451 
B.H. Component Factors Ltd. ... ... 448 
Bi -Pak Ltd. 386, 387 
Bi- Pre -Pak Ltd. ... 377 
Birkett, J. 374 
Boffin Projects ... ... 453 
British National Radio and Electronics 

School ... ... 384, 399, 436, 447 
J. Bull (Electrical) Ltd. ... ... ... 375 
Bush & Meissner ... ... ... ... 448 
Bywood Electronics 456 

G.T. Technical Information Service 
Gorse's ... ... ... ... 
Grimsby Electronics ... ... 
Greenbank Electronics ... 
Greensways Electronics ... ... 
Greenweld Electronics ......... 
M.A.C. Short -Wave Supplies ... 
H.M. Electronics ... ... 
Harversons Surplus ... ... 
Helme Audio . ... ... Home Radio ... .,. 

I.C.S. (UK) ............ 
I.L.P. Electronics Ltd. ... 
lntegrex Ltd. ... ' Intertext I.C.S. ... 

' "" 

Kensington Supplies ... ... 

... 
_.. 
... 
... 
... 

... 

... 

... 

... 

... 

... 

... 

451 
452 
452 
376 
448 
436 

400 
453 
433 
453 
411 

451 
381 
414 
444 

450 

Radio Components 
Radio Book 
Radio Exchange 
Ramar Construction 
R.S.C. (Hi 
Radio Society 
R.S.T. Valve 
Radio and 
R.F. Equipment 

Salop Electronics 
Saxon Entertainments 
The Scientific 
Sintel 
Southern 
Swanle 
Swanley 

Specialists ... 
Service .. - 

Ltd. ... ... 
Services ... 

-Fi) ... ... ... 
of Great Britain ... 

Mail Order Co. . 
T.V. Components Ltd. 

Spares Ltd. ... 

......... 

... ... 
Wire Co. 

Valve Co. ... ... 
Elect ... ... 
Electronics. -. ... 

... ... ... 
Ltd. ... 

... ... ... 
Electronics ... ... 

Electronics ... 
Electronics ... ... 

... ... ... ... 
(Vintage Services) 

Electronics ... 
... ... ... 

Radio ... ... 
Direct Supplies ... 

Audio ... ... 
Michael 
S. G. ... ... ... 

Radio ... ... ... 
Services ... ... 

... 443 

... 452 
cover iii 
... 452 
370, 371 
... 382 

383 
378, 379 
... 450 

453 
... 373 
... 452 

444 
439 

... 442 
442 

... 385 
. . 445 

... 451 

... 452 

... 447 
cover ii 

412, 413 
... 450 

454. 455 
... 380 
... 449 
... 376 
... 435 

453 
... 384 

... 446 

... 456 

... ... 

Cambridge Kits ... ... ... 
Caranna. C. ... ... ... 
Chromasonics ... ... ... 
Colomor ... ... ... ... 
Copper Supplies ... ... 
Cox Radio (Sussex) Ltd. ... 
Crescent Radio Ltd. ... 
Crimson Elektrik ......... 
Crofton Electronics ... 

D.E.W. Ltd. 

Electronics Design Associates 
Electronic Mail Order Ltd. ... 
Electro -Tech 
Electro -Time ... ... ... 
Electrospares ... 

.. .. Electrovalue Ltd. 

Flairline Supplies ... 
Fraser- Manning Ltd. ... ... 

... 

... 

... 

... 

... 
... 
... 
... 

... 

" 

... 

... 

... 

... 

... 

... 

452 
451 
449 
442 
451 
450 
380 
385 
400 

452 

374 
380 
385 
372 
380 
440 

456 
453 

Lewis Radio 
Lynx Electronics 

Magenta Electronics ... 
Magnum Publications ......... 
Maplin Electronics Supplies 
Marco Trading ... 

... Marshall, A. & ......... 
Metat .. ... . ... 
Milward, G.F. 
Minilots Electronics 

- 

Newmart Electronics ... 

Oliver, P.G. ... ... 
Orchard ... "' "' 

Partridge Electronics Ltd. 
Pulse Electronics ... ... 
Precision Petite... ... 

... 

... 

.. 
. - 

... 

... 
'° 

... 

... 

... 

... 374 
400 

... 449 
451 

cover iv 
... 450 

414 
... 384 
,.: 439 

452 

... 446 

... 453 

... 446' 

... 370 

... 436 

... 448 

Tandy Corp. 
Technomatic 
T.V. Technic 
Teleradio 
Time -Micro 
Trampus 
Tuac Ltd. 
Tudor Rees 

Watford 
Web Europa 
Wentworth 
West London 
Wilmslow 
Williams 
Wrights, 

Xeroza 
Z. & I. Aero 
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MAdWESTBOUR EiGROVE t I Q E RO SERVICES LTD 85 TOTTENHAM COURT OR 
W 

LONDON W2 äSF Tel: 5580 8403 
Tel: 727 5641/213 Please send all correspondence and Mail- Orders to Head Office Open all day Saturday 

POWER TRANSISTORS 
0C24 060.. ..ASZ15 0.80 
0C25 050.. ..ASZ16 0.80 
0C26 0.40.. ..ASZ17 0.80 
0C28 0.60.. ..ASZ18 0.80 
0C29 0-60.. ..80131 0-40 
0C35 0.50.. .. BD132 050 
0C36 0.65.. ..BD133 0.55 
AD140 0.45.. ...BMW 0.30 
A0149 0.45. ...BD136 032 
AD161 0.38.. ..613232 050 
AD162 0.38. , .60208 2.00 
ADZ11 1.25.. ..2N3055 0.60 
ADZ12 1.25.. .. 

AC /DC TAUT SUSPENSION 
MULTIMETER U4315 

Made in USSR 
, Sensitivity: 

2000áV 
2,00O0/V AC 

Ranges:- 
DC current: 50- 

-" 100 -500µA 1 -5- 
25- 100- 500rnA- 
2 5A 

AC current: 0.5 -1- 
5-25- 100 -500mA 
-2.5A 

DC Voltage: 75mV -1 -2 5- 5- 10 -25- 100 -250 
-500 -10age 

AC Voltage: 1- 2.5- 5- 10-25 -100- 250 -500- 
1000V 

DC Resistance: 3O0á2 -5-50 500kS2 
Capacity: 30 ,b00pF -0 5µF 
Accuracy: 2.5 %FSD D.C.; 4% FSD A.C. 
Power supplies: 4.5V battery (Eveready 

1289). Com lete with steel carrying case, 
test leads, battery and instruction manual 
£11.25. 

NO OVERLOAD PROTECTION IS 
INCORPORATED IN THIS INSTRU- 

MENT 

AC /DC 
METER 

Complete 
lead, 
NO 
INCORPORATED 

TAUT SUSPENSION 
U4341 WITH 

TESTING FACILITIES 
Made in 

Sensitivity: 

I I 

MULTI- 
TRANSISTOR 

USSR 
1670 00/V D.C., 
330 ft /V A.C. 

Ranges: 
D.C. current: 0.05- 

06- e- 60-600mA 
A.C. current: 0.3-3- 

30-300mA 
D.C. Voltage: 0-3-1.5 

-t om 900s 

A.C. Voltage:1.5 -7.5 

- 1575 V Resistance: 
200k12 -2M g 

T cutof currcollector 0 
Transistor D.C. cur - 

rent gain In two 
ranges 10-350 

Accuracy: 2.53, D.C. 
4.0 %A.C. 
s% D.C. 
current 
gain 

Power supplies: 45V 
battery 

case, test 
manual £11.20 

IS 
THIS INSTRU- 

( 

". 

with steel carrying 
battery and instruction 
OVERLOAD PROTECTION 

IN 
MENT 

HIGH GAIN DARLINGTON PAIRS 
Plastic 3 -lead case encapsulated DAR- 
LINGTON pair. Typical current gain 30,000. 
Max. collector voltage VCBO 40V. Max. 
collector current 400mA. Icso =10nÁ. 
BC516 -PNP £0.80. 
BC517 -NPN £0.80. 

SILICON STUDMOUNTED POWER 

1000 p.i.v. at 20A forward current, reverse 
polarity (i.e. Stud Anode). 

SPECIAL OFFER £0.55 each. 

HANDLING AND POSTAGE CHARGES. When ordering through our Mail Order Service please add £100 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 121%. 
This percentage must be added to the total value of the order including handling charges. 

T... '_ 
Ì 

r.71 i 
6 a...tlu .i::y-.ó 

. 

MA1002F Alarm 12 Hour 
OR 

MA1002H Alarm 24 Hour 

With transformer and Vero 
case. 

£12.50 
inclusive 

Only switches and earpiece 
for tone alarm required to make 
a four digit alarm clock. 

I3YfflEUU 
68 Ebberns Road, VAT: All prices 
Hemel Hempstead, exclude VAT (8 %) 
Harts HP3 8QRA P /P: ISp 

TEL: 0442 62757 

IN T E-R-L-Q-C-K-I-N-G 
PLASTIC STORAGE DRAWERS 

aLi 
1011, 
pi''pl 

llll1lll 

p 01,0 

! 

WOE 
PRICES 

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. 

AS SUPPLIED TO POST OFFICE, 
INDUSTRY & GOVERNMENT DEPTS. 

SINGLE UNITS (ID) (Sins x 2 1ins x 
2 }ins). 42.50 DOZEN. 
DOUBLE UNITS (2D) (Sins x 44,ins x 
2 }ins). 44.40 DOZEN. 
TREBLE (3D) £420 for 8. 
DOUBLE TREBLE 2 drawers, in one 
outer case (602), 46.50 for 8. 
EXTRA LARGE SIZE (6131) £5.50 for 8. 

PLUS QUANTITY DISCOUNTS! 
Orders over £20, less 5 %. 
Orders over £60, less 74 %. 
PACKING /POSTAGE /CARRIAGE: Add 75p 
to all orders under 410. Orders £l0and over, 
please add 10% carriage. 
QUOTATIONS FOR LARGER QUANTITIES 
Please add 8% V.A.T. to total remittance 

All prices correct at time of going to press 

FLAIRLINE SUPPLIES 
(Dept PW9) 

124 Cricklewood Broadway, London NW2 
Tel. 01.450 4844 

Please 

mention 

Practical 

Wireless 

when 

replying 

to 

Advertisements 

Published on upproximaiely the TU, of rack month by IBC Magazines Limit -,l. Eleetway House. barringdou Street London EC4A 4AD. Printed in England by Index Printers. 
Dunstable, Beds. Sole Agente for Australia and New Z aland- Gordon and Crotch (Asia) Ltd.; South Africa- Centra News Agency Ltd. PRACTICAL W[asaxae IS sold sabiect 
o 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 st 

more than the recommended selling price shown en 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 in a mutilated condition or in arty unauthorised cuter by way of Trade or affixed to or au part of any publication or advertising, literary or pictorial matter whatsoever. 
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NEW EDU -KIT MAJOR 

Total Building Costs £900 
P & P}Ins. 85p. 

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 Parta including Case and 
LR .95 Pl& 

anIns.4p. 

POCKET 
FIVE 
NOW WITH 3" 
LOUDSPEAKER 
3 Tuneable wavebands. 
M.W., L.W., and Trawler 
Band, 7 stages, 5 transistors and Total Build - 
2 diodes, supersensitive ferrite rod ing Costs 
aerial, attractive black and gold ease. 23. 60 Size 51" x 1f" x 31," approx. { 
All Parts including Case and Plans. P &P }Ins. 60p. 

Completely Solderless Electron 
Construction Kit. Build these projects wi 
soldering iron or solder 

* 4 Transistor Earpiece * 7 Transistor Loud - 
Radio speaker Radio 

* Signal Tracer MW /LW 
* Signal Injector T 5 * Transistor Short * Transistor Tester 

5 Wave Radio NPN -PNP 
* 4 Transistor Push Pull 

Amplifier 
* 5 Transistor Push Pull 

Amplifier 

* Electronic Metronome 

* Electronic Noise 
Generator 

* Batteryless Crystal 
Radio 

* One Transistor Radio 
* 2 Transistor Regenera- 

tive Radio 
* 3 Transistor Regenera- 

tive Radio 
* Audible Continuity 

Tester 
* Sensitive Pre -Amplifier 

Components include: 24 Resistors * 21 Capacitors * 10 Transistors 
* 3 *in Loudspeaker * Earpiece * Mica Baseboard * 3 12 -way connectors 
* 2 Volume controls * 2 Slider Switches * 1 Tuning Condenser * 3 Knobs 
* Ready Wound MW /LW /SW Coils * Ferrite Rod * 6} yards of wire 
* 1 Yard of sleeving, etc. Complete kit of parts including construction plans. 

NEW ROAMER TEN 

MODEL R.K.3. 

MULTIBAND V.H.F. AND A.M. RECEIVER' 
13 TRANSISTORS AND FIVE DIODES 
QUALITY 5" x 3" LOUDSPEAKER 

WITH Multiband V.H.F. section covering 
Mobiles, Air, T.V. Sound, Local V.H.F. 
Stations, etc., and Multiband A.M. section 
with Airspaced Slow Motion Drive Tuning 
Capacitor for easier and accurate tuning, 

covering M.W.1, M.W.2, LW, Three Short 
Nave Bands S.W.1, S.W.2, S.W.3, and 
Trawler Band. Built in Ferrite Rod Aerial 
for Medium Waves, Long Wave and Traw- 
ler Band, etc., Chrome Plated 7 section [telescopic 
Aerial, angled and rotatable for peak Short Wave and 
V.H.F. reception. Push Pull output using 600mw 
Transistors. Gain, Wave- Change and Tone Controls. 
Plus two Slider Switches. Negative Feedback circuit 
and SPECIAL POWER BOOSTER SOCKET AND 
RESISTOR, to virtually double gain if required. 
Powered by P.P.9 9 volt battery. 
Complete kit of parts including carrying strap, 
Building Instructions and Operating Manuals. 

£15.99 Post and Packing 83p. 

Case Enclosure Kit (if required) £1.80 inc. P & P. 

ELECTRONIC CONSTRUCTION KITS 

ECK2 Self Contained Multi -Band 
V.H.F. Receiver Kit. 8 Tran- 
sistors 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 

£7.95 P k P and Ins. 70p 

ECK 4 7 Transistors, 0 tuneable wavebands, MW, 
LW, TrawlerBand, 3 Short Wave Bande. 
Receiver Kit. With 5" x 3" Loudspeaker. 

Push /Pull output stage, Gain Control, and Rotary 
Switch. 7 Transistors and 4 Diodes. 6 section 
chrome-plated telescopic aerial. 8" Sensitive Ready 
Wound Ferrite Rod Aerial. Tuning Capacitor. Resistors. 
Capacitors, etc. Operates from a 9 Volt PP7 Battery 
(not supplied with kit). Complete kit of parts including 
construction plans. La72G LY i P &P and Ina. 70p. 

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 Radio. Rod Aerial, Capacitors, Re- * 3 Transistor Earpiece store, Transistors, etc. Radio Medium Wave Complete kit of parts includ- Coveráge. eng construction plane. * 4 Transistor Medium Wave 

55 P Inc. 60 p 
Loudspeaker Radio. £ V P & } * Electronic Noise Generator 

NEW 
Everyday 
Series 
Build this 
exciting new 
series of designs. 

E.V. 5. 5 Transistors and 2 diodes. 
MW/LW. Powered by 41 volt Battery. Ferrite 
rod aerial, tuning condenser, volume control, and now 
with 3" loudspeaker. Attractive case with red speaker 
grille. Size 9" x 5;" x 21" approx. All parts including 
Case and Plans. 

Total Building costs £4 30 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. 

Total Building costs £4' 95 P a P } Ins. 55p 

E.V. 7. Case and looks as above, 7 Transistors and 
3 diodes. Si, wavebands, MW /LW, Trawler Band 
5W1, SW2, SW3, powered by 9 volt battery. Push 
Pull output. Telescopic aerial for short waves. 3" 
Loudspeaker. 
All parts including Case and Plans 

Total Building costs £6.95 P & P + Ins. 55p 

TO RADIO EXCHANGE LTD., 
61A HIGH STREET, BEDFORD MK40 ISA 
Tel: 0234 52367. 
ALL PRICES INCLUDE VAT Reg. No. 788372 

* Callers side entrance "Lavelle" Shop. * Open 10 -1, 2.30 -4.30. Mon -Fri. 9 -12 Sat. 

I enclose £ 

for 

Name 

Address 

PW/9/76 

J 
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Make itwit 
MA PL/NI 
ELECTRONIC cowman' 
WlDE2iAUEHM1/0S7PfR4 

/C'E 

1[ I I 

i 

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 £1.50, or send SAE for specification. 

BUILD IT YOURSELF 
IN STAGES 

Get started with a 49 note instru- 
ment - features tremulant end 

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 

-A /I /!/ / / //J 

A really superior high quality 
stereo graphic equalizes -esto ia< 
I actives per rural We stock 

all the parts (except woad ...HQ '- ciaöog tie awitziwork 
drilled aid printed- 15p briars Tow a reprint of the erute 

Fully controllabie muck ad 
dear connais Mortarry fwd 
only on tige mast alr morve 
organs), up to men foliages 
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. 

.60 me. OW 
E PiP 

Automatic voice operate 
Belt drive turntables 
Monitor facilities 
(Headphones and VU meters) 
Sound operated light show - 
plus many other advantages. 

Send for our leaflet MEE 41, giving tun doted, for construction. 
Price 20p. Soon you'll be the Deelay everyone wants at their party' 

d fader 

Get oar FAßULO T 
NEW/971/78 CATALOGUE 
PUBLICATION DATE ocra DI/APPROVAL 

14.r, 
to alarm and your battery/ma 
Data sheet available separately. 

Bright 4 Digit 0.5" Display 
Flashing Colon (1Hí) 

e Switch for Display Seconds 
Alarm Set Indicator 
P.M. Indicator 
Power Failure Indicator 

his is a fully constructed and tested 
ectronic clock module as illustrated. 
ata sheet supplied. Simple to connect 
ns radio. Smart case available 
Please send SAE. 

Sleep Timer 
Snooze Timer 
Time can be set accurately to 
within one second 
Leading Zero Blanking 

SIMPLE ALARM KIT - E9.38 ALARM CLOCK KIT - £10.99. 
ALARM CLOCK & RADIO CONTROLLER KIT - £11.51. 
SMART PLASTIC CASE with fully punched chassis - £2,49. 

Please send SAE for our Clock date sheet. 

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. , 

--a-- -------' 
Please rush me a copy of your brand new 1.777 35 
catalogue the instant it is printed (October `aeh 
1976). Only if 1 am completely satisfied tia c 
is worth every penny will I send SOp 
14 days of receipt. If I are not satisfied 
return the catalogue to you within Is Gas 
without obligation. I understand that 
not purchase anything from you- 
should I choose to keep it. 

I NAME 

I ADDRESS 
LOIN OUR MAILING LIST NOW! 
Published every two months our Newsletter 
gives full details of our latest guaranteed prices. 
Send just 30p and well send you the next six 
news letters as they are published. 

SAVE £f's ON SPECIAL 
OFFERS! 
DETAILS OF NEW PROJECTS 

AND NEW LINES 

MAPLIN ELECTRONIC SUPPLIES 
All mail to P.O. Box 3, Rayleigh, Essex SS6 8LR. 
Shop. 284 London Road, Wectcliff -on -Sea, Essex 
(Closed on Monday). Tol: Southend (0702) 44101 

I. 
It you do nor wrsh to cut ma.. eadir 
request for carerpgu..e on "wormer Wow 
197576 GREEN COVER CATA,3 >-..E -- 
AVAILABLE PRICE aOc 
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