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Bredhursl

electronics

HIGH ST., HANDCROSS, W. SUSSEX 0444 400786

MULTIMODES - MULTICHOICE

“A handy talkie”
YAESU FT 480R — “A pocket portable”

£359, i
TRI10 TR9000 =g IC OM

£345, e, o IC 2E £159

inc. VAT & CARRIAGE

r . g ® Fully synthesized — covering 144-145.995 in
ICOM Ic ZGOE _ ! SKHz steps.
= ® 1.5W power output with 9V battery as
supplied.
® Optional 6V or 12V packs for lower or

. ' s higher power.
£339 I(l:lzn\g-:;r\glE d ® BNC antenna output socket for helical or
' 3 external antenna.
- :

® Weight — only 430 grams. with supplied
battery pack and helical.
® Send/battery indicator — indicates transmit
FDK MULT' 750E ' until time for batiery recharge. ;
. 3 ) ® Duplex/Simplex switch — Hi/Low power

switch.

® Optional external  speaker microphone

:! : I wa. M AR available now.
£ inc. VAT & = JE \ ® Full 12 months guarantee for all rigs bought
I CARRIAGE o L from Bredhurst Electronics.

e TRANSCEIVERS ===\ g RECEIVERS ===y @====== ACCESSORIES pre=smmm

TS120V K Sllk"[”tl.,p ‘down) £10. 50{(050!
S12 - LO\\'[ SRX30 £158.00 K K 704 {Sqeeze) £14.50 (£0.50)
YAESU FRGT £199.00 KFYFR'\' EK 150 {Semi/fully auto with
RIC TRIORI0N £298.00 monitor) 240/ 12V £74.00 (—)
- (AESU F £299.00 SLICAL BN ctre £4.50 (£0,25)
:REEE iz F 2.M. F.M. ; HELICAL PL259 - 2 metres £4.50 (£0.25)
TRIO TS120S (with DFC) . SEARCH 9 DUMMY LOAD DL20 £6.00 (£0.30)
YAESU FT107M g Y A OR AR ; DUMMY LOAD T80 £21.95 (£0.75)
e ; ) FDK TMS68 ¥ DUMMY LOAD T100 £22.95 (£0.75)
2.M. MOBILES BEARCAT 120FB ; DUMMY LOAD T150 £32.00 (£0.75)
FDK Multi T00EX X g o . DUMMY LOAD T200 £34.00 (£0.75)
STANDARD (8800 MARINE V.H.F. MOBILE SPEAKERS YAESU & ohm 6W
1COM 1C253E ¥ SEARCH 9 7 POWER SUPPLIES 138V 4 . !
TRIO TRIE00 ¥ SRI1 scan) ; POWER SUPPLIES 133V 63 £20.95 (£130)
: MEN J POWER SU ES 138V 254 92.00 (£2.00)
HANDHELDS BEARCAT 220FB 1 MICROPHONES. ADONIS desk compressor —~ £39.98 (o)
i il AIRBAND MICROPHONES, ADONIS 3 output
f s ¢ desk compressor £59.95 (—)
FDK PALMSIZER . DALMY v MICROPHONES. YAESU YD 148 dual imp.  £20.95 (£0.75)
ICOMIC2E . Ratl : WORLD CLOCK QTR24 £18.40 (£0.75)
FDK PALM | - BEARCAT 220FB 7 WORLD CLOCK QTR 24D (Quartz) . g
: o ! LOW PASS FILTERS TRIO LF30A
FILTER YAESU FF301DX
%ﬁ\ln-osgkrjﬂ;%m .' r NERS ALT.U, MIZUHO KX2 £29.95 (£0.75)

ASTE

AUDIO PROCESSOR MIZUHO AP-MI £33.00 (£0.75)
.M. MULTIMODES n n DIP METER TRIO DM-800 £51.00 (£0.75)
FDK MULTI 750E X WAVE METER FX1 £18.00 (£0.75)
ICOM IC 260E . Et:iRCI:[] f;;gg #fg:g;
TRIO TR0 L : . .

YAESU FT480 X KEEP BOTH HANDS ON THE WHEEL SWR CN620(2M) £52.00 (£0.50)
ICOM IC251E ! USING THE LATEST IN MOBILE MICROPHONES ':‘:l";i&;';““"‘ﬂ“ . .

Thm consist of a high guality condensor microphene used in FERRITE RINGS 2 OFF £0.80 [ED 20)
with an F.E.T. preamplifier with approx. 1 2dB gain,
l'|\ the boom microphone to a convenient point such as the sun

visor. Position the amplifier and TX/RX swil
tch on the gear
TRY OUR r: Polon 8 el ck on the gear || f°

Ic\_u. Connect the mic plug and power lead and its ready for R

VISIT OUR

MM2028 £20.95 inc. VAT (carriage 50p)

SERVICE L\Eﬁn!ll Hlead hand £28.Mim‘,VAT!t‘nrrins:SUP!J MON-SAT 9_5.30 ,sEs

BUDGETACCOUNT —-ACCESS —BARCLAYCARD — PART EXCHANGE

MID SUSSEX HOUSE - HIGH ST.- HANDCROSS - WEST SUSSEX RH17 6BW
MAIL ORDER TEL: 0444 400786 9am-5.30pm RETAIL CALLERS

TO ORDER ANY OF THE ABOVE ITEMS SIMPLY WRITE, ENCLOSING A CHEQUE OR PHONE YOUR CREDIT CARD NUMBER

www americanradiohistorv com
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Taahmcal Edi:or‘
; ‘ A!an M 2 mn GSZPW 22 Linear Scale Resistance Meter
News & Production Editor R. A. Penfold

Elalna.'}-l oward

Technlcal Sub-l-':dito 27 Introducing RTTY—3

Jeff Maynard G4EJA

32 Model Radio Control—S8 Field Test Set
J. Burchell & W. S. Poel

36 PW Survey
2m Mobile Multi-mode Transceivers

41  Slim Jim for 28MHz
Fred Judd G2BCX

43 PW ""Helford’* HF SSB Transceiver—1

o 9"_"'748 MARDIY Vic Goom G4AMW

e Dennis Braugh
o Advenlsernem M'I.“"g"r - 52 PW ''Sherborne’’ Synthesised Tuner—2
! W. S. Poel

e RogerHall GBTNT{Sam} :
- Ak f;‘:fj;f‘;";‘g; 64 PW “Nimbus" Follow-up
M. Tooley GBCKT & D. Whitfield GBFTB
j Clalm Gerﬂsh
Secretary: . 67 Air Test
1-2 e
(0 61 Ll val MML432/50 Linear. AR-22 Monitor

£ wn
e mmm ‘ﬁ}g‘ﬁfgﬂg’;‘g | 69 IC of the Month—SG3524
; Brian Dance
Daval(enndl
“Make-up 8 Copy .' 72 Our Gift

{ 01-261 6570 Lead Bending Gauge

104 Advert Index 51 Next Month
67 AirTest 75 On the Air
19 Comment 63 Out of Thin Air
69 IC of the Month 21 Production Lines
65 Mods 78 RAE Reprint
20 News 19 Services
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Micronta Auto Range Multimeter Gives you correct polarity,
range and measurement —every time. Single function switch
lets you choose DC 4 ranges; AC4 ranges; DCcurrent
resistance. 4 ranges. LCD readout. Exclusive range hold facility.
22-196

2

WWW.americanradiohistorv.com

Micronta 1000 Ohms/
Volt Multitester Very
compactat89x59x 32
mm. Easytoread colour
meter, pin jacks for all
8 ranges. Reads AC V,
DC current and ohms.
Mirroredscale.20-027

Micronta Transistor-
ized Signal Tracer Spot
circuit troubles, check
RF, IF and audio
signals from aerial to
speaker on all audio
equipment. It has built
in 5 cm speaker with
volume control.

50x 143 x 38 mm.
22-010

Micronta Dynamic
Transistor Checker
Shows current gain
andelectrodeopenand
short circuit. Tests low
medium or high power
PNP or NPN types.
Go/no-go tests from
5-50 m A on power
types. "Quick-check”
sockets.22-024

Practical Wireless, November 1980



Realistic Direct Entry Programmable Scanning Receiver Hear
real-life drama on six exciting bands. With direct access to all
frequencies, youcanpunchinactual frequencies for monitoring,
stering in the computer's memory or just exploring. Big
fluorescentdisplay.Phaselocked loop security.20-9111

TRS-80 Model | C.P.U.’s Ready to run from your TV monitor.
Pluginand startcomputing. Contains 4096 bytes of user memory
and can be expanded to 16K. 26-9051

ACCRINGTON PERRY BARR NE LD BECKENHAM STREATHA '+ CITY CENTRE SHREWSBURY TYNE AND WEAR
37 Unwon Street 20 Lynton Square /8 5t John Street Packharse Shoppeng Centre 144 nc-ﬂ-. Str st 254 Streatham High Road Arndaiz Centre 20 Shop Latch
ALDRIDGE 5H 1 L HULL CATFORD TOTTENHAM STRETFORD SITTINGBOURN AREA
15 Contral Area Develogment 2268 Coventry Road 0 ;wn Street Status City. c-r;?: Road 23 Cattord Broadway 455 Hagh Road Arndale Centre 20 The Farum Shopmng Centre NEWGATE
BARNSLEY SMETHWICK URY {Lancs) LEAMINGTON CHESHUNT WALTHAMSTOW e ——————— 3 Neapaie Cente
58 Market Street 44 ﬁchw il 1 The Rock B3 Warwich Street 92 Turners Hill 123 High Streot "" B'WWR“ 2a3 Hﬁn Streset SHEFFIELD
BAS WARD END CARDIFF LEEDS CHINGFORD WALWORTH ;mrﬁ"&mﬂm' 5-20, Halsborcugh Shoppng Cantre
22 London Street 837 Washwood Heath Road G Wood Street 72 Merrion Centre 3 Hall Lare 235 Waiworth Road TR THAN Contra E5L5t Centre SHIEL
BIRKENHEAD WEDNESBURY CHELTENHAM LEEDS C WANDSWORTH on Favel Shoppong Centre eTaFFoR 84 /6 Shiplds Fioad
Kwik Save Centre. Prenton Elston Road 31 Camibray Place 3 Easigate B4 Clamgnam High Street 107 9 Hagh Street NOTTINGHAM AREA & 3hendan Sopping Centre WASHINGTON NEW TOWN
BRADFORD COMPUTER CENTRE ———————— CHESTER LEICESTER COLLIER ROW WELLI! ST HELENS Gaflerws
274, Forster Square BOLTON Kowik Save Centre Market Street 27. Collaor Row 7 Embassy Court ARNOLD Finperpost Centre SHOPPING CENTRE
e § Nelson Square Seatand Road LETCHWORTH C WIMBLEDON 1268 Front Street STONE-ON-TRENT WAREFIELD
BIRMINGHAM AREA COVENTRY 25 Commerce Way 42 The Broadway 1246 The Broadway BEE Hanley 16 Charles Streat Firkgate Shopping Centre
BULL RING B schurcs Rind 4 Hales Street LincoLn BAGENHAM TR 30 The Square SUNDERLAND W
328 Bradge Link. , CREWE Hagh Streset eathway oad NUNEATON 4 Fawcett Street
m.?mm 1324 Commercal Raag 12 Market Street e ELGWARE 157 Dunstable Road i N SURREY Zapovchord Stren
HILL BRADFORD DARLINGTON LIVERPOOL AREA 128 Burnt 0ak MANCHESTER AREA OXFORD 206 High Sireet e Fret et
44-45, Cage Hil ‘?m"%:tc'ﬁé‘! 15/16 Proesigate ALLERTON E 91050, Clements SUTTON [Surey) WORCESTER
CITY CEl o 5 REY 90 Alferton Road 23, Noeth Malt ARNDALE PAIGNTON 206 High Street St Michoias Street
57./58 Dale End 0 London Road 33 Vactona Steeet BOOTLE ENFIELD Unit 71, Arndale Centre 35 Hydls Road ¥ WORKSOP
STREET BRISTOLAREA  Doncas Nirw Sirand Precnct 10 Coiman Parage BRAMHALL PLYHOUTH T Sireet I s
80, Corporation Street OL AREA 32/34 Kingsgate HAMMERSMITH 1415 The Centre 64 Royal Parade - v
DALE END BISHOPSTON DUDLEY 648 Froscolt Ffaad 142/4 King Sireet CHADDERTON PORT TALBOT 5 Church Street
57-58, Dale End 13 Glocester Road Trindle Road Roundabout ST, JOHNS PRECINGT HENDON 7 H&S"ﬂ" Aperatan Cenfre
L RCENTRE BRISTOL COMPUTER CENTRE  EASTBOURNE 164 Market Way 24 Sentnel Squace AL READIN Ofters subgoct 1o svalsbeity Instant crecit avadabie in most cases

E&nnm Shoppng Centre Colston Centre mﬁn«m-nu Cenlire —————eeeee—e—— ORPINGION 7, High Street 18 The Butts Shoppeng Centre W
Sl e Shoeet 54 vinstaches Aoad 73 Pars S LONDON AREA Fay- T e COMPUTER CENTHE. rucay Prices may vary in ngdrvidua stores

5 I ares Street BARKING EN R T e 25 Church Streot = : !
ngwzn DOWNEND GRIMSBY B 10 Morth Street 379 Groen Lanes, HYDE nunconn(’ E! Access. Barclaycard and Tmm
57 Quesniwdy Bamaton Road iverhead Centre BAYSWATER RoweoR A 8Tl 120 uncorn Shopprng Gty Lot 50y Trusteard welcome DEALER

The Collonades olher Aow Road 2% B g . SCUNTHORPE T m fabile st Tancy Deakers. Look for
749 Brevtol Road South Broadwalk Shopping Centre 34 Cheford Streat F e 25 Biackburn Street 2 ! : Most tems also available at Tandy
. 3 Pechester Road SEACOAL LANE | FS 140 Hugh Street reAsnsieigs

North Parade The Mall

IT'S POSSIBLE,ONLY ATTANd
Better Equipment. Lower Prices.No Middlemen!

Practical Wireless, November 1980 3
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C300/ES200

high performance electronic ignition,to add power,
economy, reliability, sustained smooth peak perfor-
mance, instant all weather starting, to your car.

Surefire has sold in its thousands in ready made form from big
name accessory firms, but it is now available in quality kit form 1o fit all
vehicles with coil ignition up to 8 cylinders

ES200. A hugh performance inductive discharge ignition incorporating
a power integrated circuit (special selection): electronic vanable dwell
circuit (maximises spark energy at all speeds): pulse processor
{overcames contact breaker problems). Coil governor (protects coil)
Long burn output, Negative earth anly. Compatible with all rev. counters

C300.Init's ready built form (C3000) it came top of all systems tested
by anindependent national authonty July " 79. A lugh energy

capacitive discharge ignition incarporating a high output short circunt
proof inverter, top grade Swedish output capacitor, pulse processor
circuil, transcient overload protection. Fast rise bidirectional output
wdeal for fuel injection, sports carburation, oily engines. Compatible with
most rev. counters, (Low cost adaptors available for rare cases
Application list enclosed wath each kit. Note: Vehicles with Smiths
Jaeger rev. counters code RVI on dial will require adaptor type TCl)

What's in the kits. Surefire’s own precision anodised aluminium
extruded case. P.C. mounted secunty changeover switch, static
tuming hght, Special selection Motorola semi-conductors. Capacitors,
resistors ete. selected after 5 years experience. Glass fibre peb, solder,
complete down ta last washer,

Fully illustrated comprehensive instructions
and full techmical back up service

Suretron Systems (UK) Ltd. Dept. PW5
Bayer Buildings, Lower Bristol Road, Bath BAZ 3EF.
Tel: Bath (0225) 332317 a
Address
‘Phone order with Access/ Barclaycard Quantity
VAT and P & Pinc required
ES200: Neg = [£1385 £11.95 Ianckey
C300: Pos = |fI?#95 f£15.95
C300: Neg == [fI#95 f15.95 Chiy N
Tacho Adapt. TC £3.90

¢

Wilmslow
Audio

THE firm for speakers!

SEND 50p FOR THE WORLD'S BEST
CATALOGUE OF SPEAKERS, DRIVE UNITS,
KITS, CROSSOVERS ETC. AND DISCOUNT
PRICE LIST.

AUDAX @ AUDIOMASTER @ BAKER @
BOWER & WILKINS @ CASTLE @ CELESTION
® CHARTWELL @ COLES @ DALESFORD @

DECCA @ EAGLE @ ELAC ® EMI @ FANE @
GAUSS @ GOODMANS @ HARBETH @
ISOPHON @ I.M.F. @ JORDAN @ JORDAN
WATTS @ KEF @ LOWTHER @ McKENZIE @
MISSION @ MONITOR AUDIO ® MOTOROLA
® PEERLESS ® RADFORD @ RAM @ ROGERS @
RICHARD ALLAN @ SEAS ® SHACKMAN @ STAG
® TANNOY @ VIDEOTONE @ WHARFEDALE @

WILMSLOW AUDIO (Dept. P.W.)
SWAN WORKS, BANK SQUARE, WILMSLOW,
CHESHIRE SK9 1HF

Tel: 0625 529599
FOR MAIL ORDER & EXPORT OF DRIVE UNITS, KITS ETC.

Tel: 0625 526213
(SWIFT OF WILMSLOW) FOR HI-FI & COMPLETE SPEAKERS

DONT BUY A QUARTZ WATCH

Until you have seen our incredible new collection of probably THE MOST
TECHNICALLY ADVANCED WATCHES IN THE WORLD!

So you thought there was nothing else they could possibly incorporate in an
electronic watch? You will be absolutely amazed at all the desirable features
packed into these incredible watches.

At the time of going to press these watches have not been officially released
s0 we cannot reveal the name of this world famous manufacturer or publish
full specifications. but to whet your appetite we can tell you that they all have:
AN ALARM, AN HOURLY ME SIGNAL, A COUNTDOWN
ALARM TIMER AND A FULL STOPWATCH FUNCTION plus many
other unique features.

How about a 100 metre water resistant watch you can swim in — from
around £207 How about a built-in orchestra playing a selection of tunes —
and three date memories? How about our incredible LCD ANALOGUE
watch with much much more? Probably THE ULTIMATE WATCH.
SEND A 12p STAMP FOR FULL DETAILS TODAY — AND START
SAVING!

As soon as these watches are released we will send you full details. Please
ORDER QUICKLY — demand will far exceed supply this year. Don't risk
disappointment.

We also have the SEIKO DUO DISPLAY WATCH from £59.95 and two
Seiko 100 m water resistant alarm chronographs — one solar powered.

Tempus (Dept. PW)

TEMPUS FREEPOST, 164-167 East Road

Cambridge CB1 1BR. Tel. 0223 312866

Practical Wireless, November 1980
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be complete
with

All ANTEX soldering irons
have bits which slide easily
’, on and off stainless steel
shafts /nside these shafts are
the heating elements for maximum
efficiency of heat transfer There are no

screws or screw threads to corrode and stick to shaht
Bits are heawily lron plated for long life

* Model C'Miniature — 15 Watts Price £4.20 » Model CX — 17 Watts Price £4.40 * Model X25 — 25 Watts Price £4.40

* ST 3 Stand to fit all rons Price £1.60 * Model S.K 1 Kit contains a 15 Watt niniature ron with 2 spare bits, a coil of solder,
a heat sink and a booklet "How to Solder” Price £6.25 = Model SK 3 Kit contains Model CX 230 wron — 17 Watts with the
S.T.3 Stand Price £6.00 * Model S K 4 Kit contains Model X25/240 iron — 25 Watts with the S T 3 Stand Price £6.00.

Madel TCSUL. Temperature controlled soldering stations, now made from the toughest of tough plastics, have anti-static earthing
connections to protect your MOS devices. They come with either the miniature CTC or the XTC low voltage (24V) iron. Included
also is a range of 3 sizes of bits, 2m anti-static cable, jack. crocodile clip, separate sponge tray. Zero voltage switching to prevent
spikes or arcing: no magnetic fields. Temperatures can be set between 65° and 420°C. Current leakage is negligible. Price £38.00
All prices are exclusive of VAT and postage.

W Madel CTC

Model SK 1

S$.1.3 Stand

Model XTC

Model X25

—
> v,

4o v oud
SR : = =Ly,
Madel CX \ ks Lol

TS e

= Please send me the following: O Please send me the Antex Colour Catalogue.
E ]

: Quantity Model Price | enclose cheque/P.0./Cash Value

1

Model SK 3 = Model SK 4

____________________________________ ANTEX (Electronics) Ltd., NaME . oeteeisinee i nenn s e
Mayflower House, Plymouth, Devon. Address ..........cceiiiiiiiiiieieaaann. :
| ITEISIATA NS SmT Cn Telephone: Plymouth (0752) 67377/8. «veiiiiii e ieeiae e eeeanns H
: ...................................... Telex: 45296. Giro: 2581000 Telephone: ..........ovevvunennnnenenenns :
L. Stocked by many wholesalers and retailers or direct from us .. - PW.11 .
Practical Wireless, November 1980 5
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GARLEA

It’'s Bargain Time At Garlands . ... ..
These Goodies available while stocks last.

Piezo Tweeters £4.50 555 Timer 22p
Peerless Tweeters £1.99 4001B 20p
Dynamic Microphone £8.50 4011B 20p
Knackered Car Radio £5.00 IN4148 2p
VU Meters £1.10 - IN4001 5p
12V Solenoids 10p IN4004 7p
0.14f-100V Caps 4p 100uf 250V Caps 10p
75p PACKS
150 Assorted Capacitors 30 Electrolytic Capacitors
or or
200 Assorted Resistors 75 Transistor Coils
: or or
40 Wirewounds 10 Slider Pots

Multimeters, more than 20 ranges, including H.F.E. £12.55
Sound to Light Unit, including bulbs and Holders £35.00

We also stock a wide range of electronic, CB and audio components.
Our range has to be seen to be believed — we stock over 4,000 lines.

Mail Orders Add 50p Post & Packing All Prices include VAT.
Garlands, Deptford Broadway, London, SES8. Tel. 01-692 4412

MARCO TRADING : T TS

ZENER glﬁ%ﬂEE:ﬂOOrr\a’w. 3V to 33V: Bp sach, 100 for £6.00 (Your Mix} 1 Watt, 3V to 200V: 15p sach, 100 for N I CKEL CADMI UM BA ER I ES
£12.50 [Your Mixl. : 3

1.C. SOCKETS: 6pin - 7p: Boin « Bp: 14pin « 10p: 16pin « 11p: 18pin « 13p: 20pin » 18p: 22pin « 18p: 24pin «
20p: 28pin - 28p: 40pin - 32p, QUANTITY PRICES ON APPLICATION, AA [HP7) | SUB‘C’ ‘c tHPHI ‘C’(HP11} | 'D’ (HP2) | PP3

RESISTORS: W . 40C, 1/3W « 70C. Low Noise, High Stab, 5% Talerance, Carbon Film, E12 Series, 2.2ohm 1o 0.5AHr 1.2AHr 1.85A 2.0AHr 4 0AHr 0.1AHr

10M. 2p aach, 10 for 15p, 100 for 95p, 1000 mized in 100°s only £8.00.

SPECIAL RESISTOR PACK: 10 of each value 2.2(1 1o 2M2, 730 resistors only £8.00. Amazing Value, 1-24 £0.85 £1.38 £1.89 £2.26 £2.97 £3.79

W Resistors. E12 range from 2.20hm to 10M All 5%, Sp sach. 25-49 £0.82 £1.28 £1.58 £2.10 £2.77
2W Resistors. E12 range from 200hm to 10M All 5%. Bp sach, 50-9

CERAMICS: 53V Warking. Subminiature, Low Tolerance, 1.BpF- 100nF. 4p sach. 100 ..sp 630 f13e fa £ 24

TANTALUMS: 35V. 0.1, 0.15w, 0.22w, 0.33u. 0474, 0.68u, 1.0u « 12p each, 2.2, 3.3y, 4,70, 6.8, 35V - 14p . * 4 . 2
each, 10735V 18p, 22/35 38p, 47/10V 25p, IV/10V 22p, 100/3V 20p, 68/3V 20p sach.

L.E.D.s: 3mm RED 12p sach, Green 18p ssch, Yeliow 18p sach, Incl. Clips. All cells are brand new full spec devices from reputable mnfrs, All Nickel Cadmium cells (axcept

S“Lsér;g:?‘;ézsp;;;h, ggan 18p sach, Y:guw 18p sach, Incl Eh.::; b s PP3) are supplied complete with solder tags and are "'VENTED" devices suitable for fast charge.

- 31 1o 1M Vertical & Horizontal All « . 100 {Your Mix) for £4.80,

TRANSISTORS: % i ‘ L . CHARGERS - single or dual O/P 10 charge PP3, AA or SUB 'C’ cells in12- 14 hrs (chargers will
BC107/8M 10p BC212/3/4 9p 2N3055 45p charge 'C’ and "D’ cells but with longer charging tima). Units in plug top case
BC147/8/9 8p 212L03004L 10p 2N3819 23p) with lhrmg leads. Number of cells (10 ma:T in serles and type must be spec;ﬂed for each re-
BC182/3/4 9p  BFIBO/EB1 29p  2ZN3053 20p) quired O/F when ordering.

BCH2 Bp AC128 20p BC1256 10p
EI.ECTBUI.\"I'ICS ﬂ frnotes Wire End dARDJeﬁl.? Single Ended: Brehid e SINGLE 0;‘]? CHARGER £5.04
denoles e {d nates Single En
yev A 0 zmEs A ® aone A o DUAL O/P CHARGER £5.72
2.2/2 P 1 A
4,7/25 R Sp 47/25 A a: 1000/16 A “z: TRANSFORMERS - as used in chargers, 2 x 12 volt 0.25 amp secondarys 240v primary, tag
W06 R 1003 A 5p 1000/63 A 82p connections £1.57 each
22116 ] ap 100416 4700/16 T 55p -
MANY MANY MORE VALUES IN sro’x SEE CATALOGUE DETAILS BELOW. Cheques, P.0.’s Mail Order to:

SI.IOER POTENTIOMETERS: Metal. Made by NOBLE, 80mm travel. SUPER OFFER: 5000 LIN MONO - 30p: ; o i ¥

LOG STERED - 40p, 100K LIN STERED » 40p, 1Meg LOG STERED « 40p. mcu_um;c FREE KNOB. Er“l;:m‘u',‘::r*?E"l’(;iic"'l‘*\‘?erf:::':',% "';:slw"h SOLID STATE SECUR |TY,

This ad\-'rrl is only 3 fraction ol our range. send 20p for our latest catalogue. Please add 35p P/P 10 all orders. [Frae o Ca 1

over T5.001 Add 5% VAT to fotal. Send orders lo: Dept PW1, Marco Trading, The Old Schooi, Edstaston, P&P 10% if order less than £10, 5% it Dept. {PW), Bradshaw Lane

M, Shropshirs, SY4 5” Tol: (094872) 484/485, order over £10, Prices DO NOT Parbold Wigan Lancs.
REMEMBER "This is only @ Iraction of our range, send for latest catalogue. INCLUDE VAT and this should be added = !
ALL ORDERS DESPATCHED BY RETURN OF MAIL. Export add SEA/AIR ot cost. Wholassie enquiries in- 1o the total order. Telephone 02576-3018.
vited, trade au, callers walcoma.

SAFG AN Presents DT-400 series from £1 59 + VAT
HigH auaLity DUAL TRACE osciLLoscores

AT PRICES EVERYONE CAN AFFORD
Model DT-410 4" CRT 5mv/div 10MHz @ £159 + VAT
Model DT-412 4" CRT 5mv/div 12MHz @ £172 + VAT
Model DT-415 4" CRT 5mv/div 15MHz @ £185 + VAT
. SPECIFICATION FOR ALL MODELS
% CH1, CH2: 5mv/div-20v/div in 12 cal steps * TRIGGER: Level Control, + slope
* BANDWIDTH: 10MHz (DT-410), 12MHz (DT-412) Bright Line AUTO, NORMAL, TV Triggering CH1,
15MHz (DT-415) CH2 0.5 div; EXT Trig 100mv
* TIME BASE:  0.5us/div-200ms/div in 18 cal steps %* Z Modulation
x5 Expansion to 100ns/div % Graticule blue ruled 8 x 10 div (6.4 x 8cm?)
%5 Multiplier to 1s/div * Size: H215mm W165mm D280mm Weight 4.5kg
* XY FACILITY: Matched inputs X=CH1, Y=CH2 PROBE (X1-REF-X10) £11.50 + VAT
ORDERS TO: SAFGAN ELECTRONICS LTD. (Goods +15% + £3 P&P)
56 BISHOPS WOOD, ST. JOHNS, WOKING, SURREY GU21 3QB TEL: WOKING 66836 E
OFFICIAL GOVERNMENT AND EDUCATIONAL ORDERS ACCEPTED OR WOKING 69560 DT-400 SERIES
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SPECIAL OFFER!

4K CMOS RAM (1K x 4) 450 NS
ONLY £6.95 (8 for £45).

T e g 't be tod by Wi da . owp . .The TC 5514P from Toshiba, CMOS guulvafent of the 21141 e
not 0".,' 'M= =..= I-'aub -spec or rebranded devices. All our parts are guarantsad 1‘('}' wo;;f{ "_r\.':%-:;ggog using CMOS technology. Uitra low power dissipation
new, first quality, factory prime, full spec devices. It u also our to offer P 1 73.0V (STAND BY) means it can be used as baitery-operated portable
you the bast o | that thesa are featured 10uW/BIT (TYP.] "5.0V |OPERATING) memory system and also as a non-volatile memory
Poars - * Data Retention Voltage 2V 1o 5-5V with battery back-up. Operates from a single 5V
a! y. Prices are of p&p and VAT - plono refer to *'Ordering In- . 5 5V P Suppl 9
Y jon’’ before ord, g. Official orders from Schools, Colleges, Universitias ingle ower Supply power supply with static operation, hence no refresh
9 * 18PINP
and Gov. Autharities accepted. IN Plastic Package periods and a much simplified power supply circuit
* Full S1atic Operation design. Three state outpuls simplify memory expansion
MEMORIES * Three State Output for minimum data retention voltage is 2V, the battery
* Input/Output TTI Compatible back-up system needs only simple circuit. Toshiba's
* Fast Access Time 450NS. ungmal C*MOS mchnolng\f also means wide operating
Toshiba's TC5514P {industry type 6514) is a full static noise margins. The TC 55 14P is moulded in a dual-
read write memory organised as 1024 words by 4 bits  In-line 18 pin plastic package 0-3 inch in width
ey 7ac | STEREO!
74C20 30p 1
74c76 80 S$100 SOUND COMPUTER BOARD!
L At last, an S-100 Board that unleashes the full er of two unbelievable General
;:Eg; }ggl’-‘ instrumentsd AY-3-8910 NMOS Computer sound Ig Allows you ungder total computer
17024 P P control to_generate an infinite number of special sound effects for games or any other
74€107 1 g a
7401 12p 2708 450 NS 425p 74C160 110p program. Sounds can be called in BASIC. ASSEMBLY LANGUAGE etc.
7305 138 2252 30 B0 s (R, 7acier 1350 | 6o i Saund computer ICs (AY-3-8910)
o RE 74C162 ound computer IC’s (AY-3-
7404  17p 2995 GULATORS 746183 @ Four parallel 1/O ports on Board.
74039 18p 1805/7812 74C182 @ Uses on Board audio Amps or your STERO.
7410 16p AY-5 10138 7905/7912 74C193 ® On Board proto typing area.
;g :g ;ﬂp A\fri: 10180 78HO5SC 74C194 : a;lcl: s;ck;ls parts and hardwars are mclunsclh
74C195 oard is with gald
;:gg ::; IM64 Ac‘[s - 7BHGKC 740803 : Easy guuck and fun to hunld wrth full lnsn‘uctlgns
se5 Pr d system i
7432 25p GENERATOR BIPOLAR PROMS ' ® Both BASIC and ASSEMBLY les are included
7440 16p 0 &
121p [ RD-3-2513 UC  450p COMPLETE KIT . Oni £69.96 includes 60 page data manual.
7442 | RO-3-2513 UC _ 450p | 934485128 40 NS °
560p BARE BOARD . 25 00 includes 60 page data manual.
7448 7 KEYBOARD ENCODER p.o.a. AY-3-8910 chi il with 1 REB
7473 32p bet! 93453 1k-4 40NS namc price purchase of BA/ OARD (2 chips] £15.
7474 32 P LAY.5-23716 LLL] . SOFTWARE
7475 403 FLOPPY DISK ‘93451 k-8 45 N%. N SCL is now available! Our Sound C d language makes writing Sound Effects programs a SNAP| SCL also in-
;ﬁ;g 25 NLLEHS 93511 2k-8 SONS clu“st‘?;lm?sk:) y RW"Z‘%E??" 1‘? 't‘)“f"‘v Me ?og 5?’2"5"3; Mof?' 5'%"5 I'i' Aoy e M akible oo CP/M
P 1 ‘ compatible diskette or iskette — £1 1 6 — £24.95. Diskette includes the
7492 5 S0 1nvaned Bus 2995p po.a. | source. EFROM'S are ORG at EOOOH.
7493 5 FFD1791 B-01
7496 45p D/D Inverted Bus 4995p | 11y Bo o Ks
1% 2 D/ Invared | NES SYNTHESIZER
2 DI 349
E'Ei‘ E %.:: Z‘;D :s\faeré:glﬂus 549:: “_wl AﬂY:l ‘3':;? i i L g MOS "l"'"‘:f:;’;’”r’;: Please order books by reference no. and title, and add 50p post & packing for each book ordered.
P rue Bus Spplcations in ln‘is. music boxes and door 1168 Active Fil K K ¥
74122 asp |=m Jean01 s, T standend dovics hix moast of 35| 23440 Aviagon Elecuanses 3vg Ed tégg:
74125 50, True Bus 3495p | 4 't popular and classical tunes. In addition " et
p P | ihe 3 chirm . 1558 Audio IC Op Amp Applications 2nd Ed. £5.95
741395 100p F01765 6 ‘D/D Inverien ki g it of 33 s 1524 The Cheap Video Cookbook £4
74196 100 Bus, side select 599 1 %
;:g )g 1;003 Fg! }‘QIF B 0/D True BE:, H r&m:',;‘;’;’:éfzﬁ’j;m‘"'t b S ani s }ggg Design of Aflxa ?ullc:rgk\:ﬁ:k& eriments g:;:
120p Side select 599! i 1537 Design of Op Amp Circuits with Experiments £5.95
74365 30p Ervatone comiral 154 The Design of Ph 7
i ign of Phased-Locked Loop Circuits with Experiments £6.75
74366 90p Sequential tune mode. oo | 2168 Dasign of VMOS Circuits with Experiments NEW! £5.95
4 door capability when used as door chime. 2161 Electronic Telephone Projects £4.95
* Operation with tunes in external PROM if re- | 2112 How to Read Schamalu: Diagmms 3rd Ed. £4.25
;:t ﬁ 18p g . g?:";lg E:glrl-‘ e~ %; E; How 1o Use | 3 |rr.utés I..:gn: 3rd Ed. Esgg
12p = iy g onverter Cool £10.!
740504 15p |4 6 Tunes include: STAR WARS, BEETHOVEN'S | 2159 ic OpAm Cookbook 2nd Ed. £11.26
741508 2 6 9TH AND 5TH, JINGLE BELLS, YANKEE 141 I Cookbood 50
1 0p | & s DOODLE. STAR SPANGLED BANNER, i Jner oo P £8.

HE QUEEN, 1 Instr rans P i
7Sty d0p 4 : A EOR e e ad| 31453 (a3 Elcionis T Troubashootna £nd 6. £o2s
;:t '}i gg: : g -4 DESEIEND'I‘NG\;( ?c‘:‘avs CHIME plus many }gg* Logi LCuCilcuEﬁ_L & " g.;g

1 mors | wi silect spacs and instructions. ic and E sing I d Circuits — Book 1 |
E:“Ali_ 123 13;:; 4512 Z;SP s 24 398 :gg Logic !nt" lC' E; jou Using TTL # g d Circuits — Book 2 5;23
4514 P P near ciples, x.pnnmenls and Frojects 2nd Ed. i
74LS30 19p|4515 290p | 8228 395p 161 i & E £6.75
74L532 26p | 4516 109p | 825] 495, 163 EIEI Practical Electronics Projects 2nd Ed. £3.76
;:t :g gg: 4518 593 S%gg ’132” SE Dl SOIIIld E"ects 159! Practical Ln;--(:ost IC Projects )
4520 99p s nd Ed. £3.50 | 31-DIGIT LIQUID CRYSTAL DISPLAY
741547 78p | 4521 8257 Kll 21557 Practical RF Communication with ‘low bat” indicstor. .
74L548 85p | 4526 8259 Data for Engineers and * High Contrast Ratio
74L549 99p | 4527 M Technicians £6.76 |- w?u- Viewing Angh B'E'B
74(573 30p | 4528 Z80P The SE-D1 is a complete kit that contains all the | 214B2  Regulated Power Supplies 2nd Ed.  £7.50 | * 0-5in Digit Height £5.48
;:t ;g ggu : g? % pans 10 bulld :dp.wr.mm.w. affects generator. :21. acurltg Ebamromcs 2nd Ed. £4.50 | ULTRA low Power Consumption LCD 106
wsigned around tha new T Instruments SN 2 lar H .25
7atSse 396 | 4332 2 7657 Sound i, s owd roviss banksof | 2103 P Coakbos &35 [ LED BAR GRAPH AND
7413707 4gp | 4343 5804 BiA s e ST e B ey | 2110 Troubiselisoting with the ANALOG METER DRIVER
inatons L] ator. . i
;4:: 123 GS: : ZB0 51 Noises, One Shot, and Envelope Controls. A Quad | 54 313 wugclllc’q?:.gorg Ed. K E;g
7ar8135 sop | 4 Z Op Amp IC is used 10 implement ” Adjustable $35 L, vp;:m ar 3 khool 15‘25 :\ur rmm:-l:l»n;a! I.Manu Dr;«:s 10 LED leih
jat2133 79 ¥ 380 deo Security Systems a ¥ Iel making .Erogam rs au power metes,
7405138 ng Z Oscillator for even mare vorsatility ‘I'he 33 3| 21521 Video Tape Recorders £7.50 |onalog meters. U scillators, eic. Units can be
jaales ?5: : £ PC Bﬂ:;:ﬂf;aluwt : pmém‘,lpn ares to allow for ’s:ar::f&;?er Iﬂgow LEDs. A super versatile and truly
usar circuitry. Easily programmed to
74L5153 75p 2 duplicate Explosion, . Si | price Only £2.25
7418155 65p Tebina, st st ah {bimie rusmber of oener | THE NEW ULN-2232A INTEGRATED MOTION DETECTOR| 12 page cate 35p
;:E :gé ;nap G _I:_::n:; HTP'::GK::::'I.::I :;:::unle of ag;lu:nnmu The most SOPHISTICATED MOTION DETECTOR available! ""“"'"“ Ted bar cipley  MVS7184 “l‘gz
P 5, assembly manual * Long Range Operation
4151 MC1488 90p | programming chans, and detailed 76477 chi om | long
;dt ,gg 190p MC1489 go: w.;.im.u:m; It runs on a 5;\.rI battery u\.,‘:.,'.p NE\“ ::ui . 1§]QI1I1W .t}u:!la Output : ?utomat-c Timed Reset
7402174 99 DM8123 126p | cluded). On board 100MY amp wil drive a small Visible or Infra-red Response 20Hz Rejection
7408175 P 75150 25p spaaker directly, or the unit can ba connected 1o * 14-pin Dual In-line Clear Plastic Package * Two Sound Patterns
7402192 87 75154  125p | Your sterea with incradible rosults! {Spoaker not | Combining 1L and Bipolar circuitry, the ULN-2232 A Mation Detector is a complex optalinear IC which includes an on
7418221 "09 75182 1 95: included.] chip photodiode, high-gain logarithmic and linear smps, extensive digital circuitry for sound generation and timang. and
Jaisai e 78352 2800| COMPLETE KIT ONLY £14.09 |1 ctnem o ks, A0don s smalcmecir s pume, s soues s b 0 e e
i ete Motion Detector sensitive to small changes in light level as nction of i JLI
745245 :‘sggs 78324 g%gg P&P 67p | DESCRIFTION AND APPLICATIONS INFORMATION TNCLUDED WITH EVERY DLN-2232A " ONLY £7.8011
7415257 110p 75361  350p § UNIVERSAL SCR
740 95p Jas0 A2 Buller's Electronic Music Mak 28 Pin Microproc
741529312 ullet's usic or TM Kit has a single essor Chip with ROM
;:L 66 5?: ??;g /2 ;g: C1060:400V/5A Sals 30p thar has hnen}fl;:ﬁt:;gmad 10 pt’ﬂ\f g:lo f;rst 6 tlo 10 no?es of !hlun25 ular tunes ||sleg1l?efn;r Each
L5373 170p P tune can easil ressed individually or played sequentially at the push of a bution. The 3 chime
7415374 170p tm%%g :g: 8728 175p AY-3-8910 sequences are activated at any time by separate switch closures, so when used as a doorbell. one
74L5375 140 LM380 65p 8795 175p door can play songs while two others wll“pla different chimes. The unit has 8 6 watt audio Amp
7405377 188p | (m1496 65p | BT97 175p THE NEW GI COMPUTER anid will run on sither 12 VAC or 1 E Construction is very simple, works with any B or 16
7415393 135p | (m1871 550p ohm speaker, or horn speaker (not included). Tunes can be remotely programmed using a single
745490 130p | (w1872 s50p | LEDs SOUND CHIP rotary switch (not included), if desired.
L 0 260p | L m3900 50 TIL209 ap | The amazing AY-3-8910 is a fantasticall i
M3314 225p | Ti311 ‘3: powerful saund and: thusic generatu;r Complete Kit £9.95. 240V Transformer optional,
LM3915 225p | TIL212 15p | perfect for use with any 8-bit micro pro- Tunas: Toraador & William Tell % Hallalu‘ah Chorus * Star Spangled Banner # Yanke le
4001 LM 13600 125p | TIL22 12p |cessor. Contains 3 tane s, noise * D Loid # W M r?* ESp A Ben and Sih & Dﬁodae i
. u * H
4002 19p | NEesss 18p | TIL222 15p |generator, 3 channels of amplitude con-] % La Vien en Rose * Stars Wars Themn * Clemenl!:!::* Ma?’s';uﬂé’s"i 0‘84:!: M-I:t Sa‘:lla, Lul:n;
4008 75p | nesse S0p | TIL22a  18p |trols, 16-bit envelope period control, 2| # The End # Blug Danube % Brahms Lullaby % Wastminster Chime % Simple Chime % Descendi
: . stminster Chime #* Sim) im scendin;
:803 83: gﬁ‘_}‘s?g . 1?29 Dma‘;:’e‘m'i'r(?;‘ 1%"’" dongitars plus much| Octave Chime # Augustine  Jingle Bells %od Save the Guoen * Calone!DBeugw i
4009 35p | TgAB10DA 5" DISPLAYS intarface 10 ‘D' SR SatY. 1 Ordering information. Unless otherwise
B10DAS P the 5-100 or other Busses.
4010 4 TLOT1 55p | FNDSOO  80p i . stated, for orders under £50 add S
p ONLY £8.50 . VAT, including FREE ]
4011 20p | TL074 130p | FNDSI10  BOp | oovin: of BYTE 79 articlel Also, add plp. Add 15% VAT to total (no VAT on
4012 2 LOB2 75p | FNDS67 125p 5’25 for 60-page data manual. * books). All devices are brand new, fac- lglﬂ
4013 38p | 1ipB4 110p | DL704 8sp | th i .| tory prime and full spec and subject to
:gm 70p | 1l490 175p | DL707  85p no?' S e e famods. sampar ill] prior sales and availability. Prices sub- - -
dD}g ;';'P XR2206 325p | MVST184 225# Tothar :lria e plece orchestra bul.g coey 1o change without notice, Minimum
4017 P L XA2207 375p abank of AY-3-89105."  BYTE July 79. order Aking. ACCESS (8 £10. lmI_JI S
ol 768 FMISDU\TOHS 2 7] it ordering by post with
2019 qu 4 pole 88p | ILD74 120p | The XR2266 Decodor/! ACCESS, include name,
o 2R Ghole 115p|ILa74  325p o : ecoder/Sonse & address and card no. S
P | & nol 1a0p | MC Driva Chip for toy cars that written clearly, Please Dept. PW2, 4 Mnstlng Street,
4021 100p { S POE 1B IMETS 328 | DRIVE LIKE REAL! allow 4/6 weeks delivery
e ! / Z
055 22— 0 2] ONLY£5.451  NEW FROM EXAR L on books. Appledore, Nr. Bideford,
LOW PROFILE SOCKETS BY TEXAS : R ; 5
:g%g :gp 8pin 7o 18pin 15p 24 pin 225 | This versatile 18-pin dual in-line IC combines both the decoder and the sense and Norlh'Devon EX39 1RY.
3028 1302 14 gin #p 20pin 18 28pn 28 IL!I'WG functions to cut remote control circuitry by at least a factor of two! Steering, Tel: Bideford (02372) 79507
4027 asp 16 pin 10p 22 pon 22p 40 pin 28p | lights. indicators, speed cantrol - all from the new XR2266 at only £5.451 Telex: 8953084
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ain’s first com
computerkit,. =

The Sinclair ZX80.

Price breakdown
ZX80and manual: £69.52
VAT: £10.43

Post and packing FREE

£799%

Please note: many kit makers quote VAT-exclusive prices.

You've seen the reviews...you've heard the excite-

ment...now make the kit!

This is the ZX80. ‘Personal Computer World' gave

it 5stars for‘excellent value.' Benchmark tests
say it's faster than all previous personal com-
puters. And the response from kit enthusiasts
has been tremendous.

To help you appreciate its value, the price is
shown above with and without VAT, This is so
you can compare the ZX80 with competitive
kits that don't appear with inclusive prices

‘Excellent value’ indeed!

Forjust £79.95 (including VAT and p&p) you
get everything you need to build a personal
computerathome...PCB, with IC sockets for
allICs; case; leads for direct connectionto a
cassette recorder and television (black and
white or colour); everything!

Yet the ZXB0O really is a complete, powerful,
full-facility computer, matching or surpassing
other personal computers at several times
the price

The ZX80is programmed in BASIC, the
world's most popular computer language for
beginners and experts alike.

The ZX80is pleasantly straightforward to
assemble, using a fine-tipped soldering iron.
Itimmediately proves what a good job you've
done; connectittoyour TV...linkitto an
appropriate power source*...and you're
ready to go

Your ZXB80 kit contains...

® Printed circuit board, with IC sockets for
alliCs.

@ Complete components set, including all
ICs-all manufactured by selected world-
leading suppliers.

® New rugged Sinclair keyboard, touch-
sensitive, wipe-clean.

® Ready-moulded case

® Leads and plugs for connection to
domestic TV and cassette recorder.
(Programs can be SAVEd and LOADed
on to a portable cassette recorder )

® FREE course in BASIC programming and
user manual.

Optional extras

® Mains adaptorof600mAat9VvDC
nominalunregulated (available
separately-see coupon).

@ Additional memory expansion boards
allowing up to 16K bytes RAM. (Extra
RAM chips also available —see coupon).

*Use a 600 mA at 9V DC nominal unregulated mains
adaptor. Available from Sinclair if desired (see coupon)

The unique and
valuable components of the

Sinclair ZX80.

The Sinclair ZX80 is not just another
personal computer, Quite apart from its
exceptionally low price, the ZX80 has two
uniquely advanced components: the Sinclair
BASIC interpreter; and the Sinclair teach-
yourself BASIC manual

The unique Sinclair BASIC interpreter offers
remarkable programming advantages

® Unique ‘one-touch’ key word entry: the
ZX80 eliminates a great deal of tiresome
typing. Key words (RUN, PRINT, LIST, etc.)
have their own single-key entry.

@ Unigque syntax check. Only lines with correct
syntax are accepted into programs. A cursor
identifies errors immediately, This prevents
entry of long and complicated programs with
faults only discovered when you try to
run them

@ Excellent string-handling capability -takes
up to 26 string variables of any length. All
strings can undergo all relational tests (e.g.
comparison). The ZXB0 also has string input-
torequestaline of text when necessary.
Strings do not need to be dimensioned

® Upto 26single dimension arrays.

® FOR/NEXT loops nested up to 26

® Variable names of any length.

® BASIC language also handles full Boolean
arithmetic, conditional expressions, etc.

® Exceptionally powerful edit facilities, allows
modification of existing program lines

® Randomise function, useful for games and
secret codes, as well as more serious
applications

® Timerunder program control

® PEEK and POKE enable entry of machine
code instructions. USR causes jump toa
user's machine language sub-routine.

® High-resolution graphics with 22 standard
graphic symbols.

® All characters printable in reverse under
program control.

@ Lines of unlimited length.

Fewer chips, compact
design, volume production-
more power per pound!

The ZX80 owesits remarkable low price to
its remarkable design: the whole systemis
packed on to fewer, newer, more powerful
and advanced LS| chips. A single SUPER ROM,
forinstance, contains the BASIC interpreter,
the character set, operating system, and
monitor. And the ZX80's 1K byte RAM is
roughly equivalent to 4K bytesin a conven-
tional computer—typically storing 100 lines of
BASIC. (Key words occupy only a single byte.)

The display shows 32 characters by 24 lines.

And Benchmark tests show that the ZX80
is faster than all other personal computers.

Mo other personal computer offers this
unigue combination of high capability and
low price.

Z80 Amicroprocessor-new,
faster version of the famous
Z-80 microprocessor chip,
widely recognised as the best
evermade,

SocketsforTV,
cassette recorder,
power supply.

SUPER ROM.
Clock.
Rugged,
flush,
Sinclair

UHF TV
modulator.

RAM chips.
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The Sinclair teach-yourself
BASIC manual.

Ifthe specifications of the Sinclair ZX80
mean little to you-don't worry. They're all
explained in the specially-written 128-page
book free with every kit! The book makes
learning easy, exciting and enjoyable, and
represents a complete course in BASIC
programming -from first principles to complex
programs. (Available separately - purchase
price refunded if you buy a ZX80 later.)

A hardware manual is also included with
every kit.

The Sinclair ZX80. Kit: £79.95.
Assembled: £99.95. Complete!

The ZX80 kit costs amere £79.95. Can't
wait to have a ZX80 up and running? No
problem! It's also available, ready assembled
and complete with mains adaptor, for
only £99.95.

Demand for the ZX80 is very high: use the
coupon to order today for the earliest possible
delivery. All orders will be despatched in strict
rotation. We'll acknowledge each order by
return, and tell you exaclly when your ZX80
will be delivered. If you choose not to wait, you
can cancel your order immediately, and your
money will be refunded at once. Again, of
course, you may return your ZX80 as received
within 14 days for a full refund. We want you to
be satisfied beyond all doubt-and we have
no doubt that you will be.

— g [ — |
2X80

Science of Cambridge Ltd
6 Kings Parade, Cambridge, Cambs., CB2 1SN.
Tel: 0223 311488,

UL RADET

ORDER To: Science of Cambridge Ltd, 6 Kings Parade, Cambridge, Cambs., CB2 1SN.
Remember; all prices shown include VAT, postage and packing. No hidden exiras

FORM  piease send me:

ZX80 software-
now available!

Pl ; See advertisements in Personal
2w £ Computer World, Electronics Today
i Lo International, and other journals.
New dedicated software -developed
independently of Science of Cambridge -
reflects the enormous interest in the ZX80. More
software available soon -from leading consult-
ancies and software houses.

Quantity | Item Item price Total
£ £
Sinclair ZXB0 Personal Computer kil{s). Price inzludes
ZXB0BASIC manual, excludes mains adaptor £79.95
Ready-assembled Sinclair ZX80 Personal Computer(s)
Price includes ZX80 BASIC manual and mains
adaptor £99.95
Mains Adaptor(s) (600 mA at 9V DC nominal unregulated) 8.95
Memary Expansion Board(s) (each one lakes up to
3K byles) 12.00
RAM Memory chips -standard 1K byles capacity 16.00
Sinclair ZXB0 Manual(s) (manual free with every ZXBO kil
or reatly-made computer) 5.00
NB Your Sinclanr ZX80 may qualily as a business expense TOTAL £
| enclose a cheque/postal order payable to Science of Cambrnidge Ltd for £
Please print
Name: Mr/Mrs/Miss_
Address___
PW 11/80
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THIS WAY YOUR

CATALOGUE IS

ALL PRICES ARE EXCLUSIVE OF VAT

TRANSISTORS  [|RecuLaTORS|EXtca s

74181 ...
piod e SR wen 80P | 74191 7 gop
BF179 = 74192 .
BF183.. "80p | 74193

| 74194 .
BF200...... :
BF336. 74LS00 ..

e T4LS01 ..
B 741502 .
BFX88 .. 741803 ....
BFYS0 ... 74L504 ..

105p | 741510

. LM:‘?UTE .105p 74LS11 .

LM320T12 105p

LM320T15 105p | 7eroag

LM320T18 105p 7418232
LM323K...450p | 74/ 542
LM340T5...80p | 741851
LM340T12..80p | 74 555
LM340T15..80p | 741574
LM340T18..80p | 741575 . .

74LS76 ....
74L885 ...
74L590 ...
741583 ...
7T4LS114
74LS122 .,
7405123 .
7415124 |

OUR MINI-SELECTION POINTS THE WAY! i e
EXAMPLE ONE — SOLDERING IRONS : - A 7418155

Oryx 50 £12.08 net Antex X25 £4.83 nat L Eae A TALS156 ..
Isotip £25 90 nat Desolder tool SR3A £7.48 net B .- T4LS157 ..
Antex C 500 gm reel salder £7.59 net g bl 74LS165 ..
EXAMPLE TWO — “PRINTED CIRCUIT MATERIALS X TaLsies.
= . . T4LS174 ..

PCB's 300 = 150 mm Etch Resist Pen .21 i1 = 5 74L5175
SRBP 5/5 £1.38 0/s £1.73 Breadboards .. 10p i ! 7415190 X
F/Glass S/5 £2.19 D/5£2.48 Bimboard 12 £9.23 y
it i b eeneen 74L5192 .

Positive resist 75¢cc £1.67 Eurobreadboard £5.56 net AR . b ) 7405194
EXAMPLE THREE — SWITCHES jsx - 8| s
13At|me switch adaptors i ) reereas 7T4LS196 ..
Chrome toggle 100 £14.43 net o . . 74L5197 .
Std. SPST 65p DPDT 89p Waver.hange Lordin, 1P12W, 2PEW, - . 74LS257 ..
Min. SPDT 66p DPDT 92p 3PAW, 4P3W 46p aach o . T4L5260 ..

i = 74LS273 .
EXAMPLE FOUR — CAPACITORS BY SIEMENS . I Ysp | 7aLs367 .
Polyester 7.5mm PCM Add\":\T o y 74L8378 .
1.1.5,2.2,3.3,4.7nF, 10, 15,22, 33, 47nF Bp each, 0.1v 12p, 0.15v 14p, 0.22v 18p,

0.33u 21p, 0.47u 27p, 0.68u 34p, 10mm PCM 1u 37p.

Electrolytic, axial, [uF/V)
1/40 18p, 1/100 12p, 2.2/25 15p, 2.2/63 12p, 4.7/16 16p, 4.7/40 12p, 10/25 12p, TRIACS
10/40 13p, 22/25 13p, 22/40 13p, 22/63 19p. 47/10 13p, 47/25 16p. 47/40 19p,
47/63 20p. up to 1000/16V 32p, then 1000/25V 44p, etc. - :iéﬂgﬂ --gag 3
Also full i i i i , N
supporting ranges of other ceramic, plastic and electrolytic caps. : 6A 400V ... 60p 3
EXAMPLE FIVE — POTENTIOMETERS BY RADIOHM 6A 600V " 66p [ 7492
Single gang lin or log 34p {Twin types stereo matched) 4 8A 400V ... 66p | 7493 ..
Twin gang lin or log 93p Slider knobs 10p each N BABOOV ... 72p | 7494 .
Mano slider lin of log 83p Prasats lin, horiz, or vert. 12p R 10A 400V . 72p | 7485 ..
Twin slider lin or log 136p S 10A 600V . B4p | 74100
15A 400V . 108p | 74107
EXAMPLE SIX — RESISTORS I 5p| 15A 600V 126p [ 74197
1. 4.4W2.3p 1Wép 1844 ... . with internal | 74122
Wirewound from 23p irigger diac. | 74123 .
AND s FUR S D C []RS THIS LIST IS BUT A FRACTION 4A 400V ... B6p | 74145
A EMI C NDU T OF WHAT WE CARRY OPTOD 4A 600V ... 75p | 74154
IN914 40362 75p BB103 43p MPSA63 44p TIP3055 69p BA 400V ... 74157
1N4007 sp 40636 £1.69 BB104 70p 0A47 14p TIS43 40p Leds BA BOOV ... 74161 ...
1N4148 6p 40673 99p BBIOS 37p 0AS0 8 wo2 35p 125 Red ... Bp| BA 400V ...
ING402  19p 555 34p C106D1 52p DA202 16p ZN425E  £4.49 125 Green 12p| 8A 60OV ... 9
2N1599 £1.01 556 58p CA140E 46p 0C29 51.23 ZTX107-9 14p 125 Yellow12p| 104 400V . BRIDGE RECTIFIERS
2N23IB9A 24p ACI28  36p E1110 92p 0OC36 118 ZTX300 14p 10A 600V .
IN30SS B1p AC176 67p E1210 92p T28000 £1.20 ZTX500 16p . 10p| 15A 400V 50V 100V 200V 400V 600V

v 1.5A 34p 36p 38p 40p S54p
134600 4A A0p 42p 44p 48p  B4p
6A 48Bp 50p 54p 60p 74p
25A 130p 140p 150p 170p 220p

2N3702 11p AD136 £4.25 LM3O1AN 35p TIP31A 52p
2N4443 £1.78 AD149 £1.01 LM324N 67p TIP32A  52p
2N4444 £2.28 ADI61  40p LM3IBON £1.14 TIPAIA 699 ol ranga—
2N4991  72p AD162 52p LM3JCON 78p TIPAIC  74p  goq Catalogue.

Prices correc!
at time of going

2NB457.9 45p AF127 43p MJE2955£1.38 TIP42A E3p .. 160p! 10 press (already modified)

40HF40 £2.256 AL102 £1.84 MJE3I055£1.00 TIP42C 74p Mk 3880 . 950
40361  49p BA379 28p MPSA12 42p TIP2955  69p RETAIL SHOP AND MAIL ORDER - Mk 3881 sgsp
INFORMATION - To show everything wa supply would take about seven pages of closely WE STOCK A WIDE RANGE OF Mk 3882 525:

packed type in this journal — the range is enormous, including not only opto devices and very * Semiconductors # Resistors- Capacllors e Soldering

advanced sophisticated items, but all the everyday things you need as wall down to nuts and
washers! IT'S ALL IN CATALOGUE 10 — OUR 120 PAGE CATALOGUE FREE FOR THE Irons & tools * VERO products » OK Machine Tool Co. :é';g‘:‘;:f:ﬁe

ASKING. Products * Microcomputers & Peripherals including tor mmodiaie
PRICES AND V.A.T. - All prices quoted here include V.AT. for U.K. orders. Overseas buyers Nascom, PET, Sharp. 35p P & P. VAT | despatch while

p
deduct 13% when ordering. Fy i ok
POSTAGE - For orders up 1o £5.75 value (U.K.) please add 40p for p/p. If over, orders sent * Large range of Microcomputer books additional | stocks last.

post free in UK. Oversaas orders sent at cost (Min. 40p).

B o s Eo etk erpeny BIAOLATR Mt orcee . INTERFACE COMPONENTS LIMITED,
OAKFIELD CORNER, SYCAMORE ROAD, AMERSHAM . BUCKS HP6 6SU

ELECTROVALUE LTD. DEPT. PW/10, 28 St. Judes Road, Englefield Green,
Egham, Surray TW20 OHB. Phone Egham 33603 (STD 0784 - London BT]. Tolox 264476 TELEPHONE:02403 22307. TELEX:837788
Northern Branch {Personal Shoppers anly) 680 Burnage Lane, Burnage, Manchester M13 TNA Wriie ; lelephune orcall. ﬁCCESS or BBI’I:|3VI:B[I1 ECEBDth

Phone (061) 432 4945.
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LERNA-KITS!

N Ew @ @ HiGH QUALITY EDUCATIONAL KITS

@ LATEST SOLID STATE TECHNOLOGY — DESIGNED & MADE IN THE b.K.
@ DETAILED STAGE BY STAGE BUILDING INSTRUCTIONS
@ FREE ADVISORY SERVICE THROUGHOUT THE BUILDING

LK1 OSCILLOSCOPE LK2 DIGITAL MULTIMETER

Solid state circuitry; D.C. coupled; g Solid state circuitry with large

7 cm. dia. tube; Y input 0.3 v/cm.to 488 digital display. Ranges are up to
50 v/cm.; X input 1 volt/cm.; 1v.and &5 =\! 1000v. D.C. and A.C. and current
10v. cal. signals; response to TMHz; NaMIE D.C.to 100mA. Resistance ranges
Time base ranges to 8uS per cm.; 100K ohms. Battery operated.
Size 230 x 130 x 190mm. Wt. 2Kg. Size 185 x 110 x 60mm.
Operates from 110 volt or 220/240 Digital display : 37 x 16mm

volt A.C. High quality kit complete

with carrying case. £40.00

£130.00

LK3 HOME COMPUTER

Ideal simple computer for beginners.
Microprocessor has 8 bit data bus and
12 bit address bus. Ready programmed
ROM has 4K bits. RAM of 0.5 x 8k
bits fully addressable. 8 digit LED
display. Hexadecimal read out.
Hexadecimal keyboard. Re-set switch
and single shot facility. Power supply
kit included. Provision for cassette

| LK4 AUDIO GENERATOR

Covers 10Hz to 100kHz in four
switched stages. Variable voltage
output.

Distortion below 0.02%.
Sine and square wave
‘output. Ideal for HI-FI
work and as signal tracer.

40.00
and V.D.U. operation.  £190.00 £40
LK5 DIGITAL ELECTRONIC TECHNIQUES LK6 LOGIC DEMONSTRATION PANEL
Experiments carried out on a P.C. board, Basic introduction to computer
size 190 x 150mm covering operational technology; AND and OR gates; NOR
amplifiers; integrators; basic logic circuits; and NAND: Data line selector: Truth
NAND, NOR gates; Flip-Flops; Muiti- M i i-} tables; AND and INVERT gate; Half and
vibrators; clock generator; 4 bit compar- | - i || Full Adder; Latches; Flip-Flops; Shift
itor feed back; analoque switching; =t 2 =g =L || register; Binary coded decimal counter.
building simple digital meter circuits; .3‘ il 1. o m IZ|| Over 16 experiments are performed
Timer. :-. with panel. Battery operated.
Note:— for full benefit with this kita  |[*— |""[]E- g..- b W

C.R.0. is desirable although circuits can
be built without one.

LK7 ANALOGUE TEST METER
Basic multi range test meter kit with
20,000 ohm/volt sensitivity. Ranges
Ranges: D.C. and A.C. volts 0-5, 0-25,
0-100, 0-500; 2.5kV.

D.C. 0-5mA, 0-500mA, 0-50uA
Resistance 0-50K; 0-5M. Size 150 x 75
x 50mm.

£70.00

LK8 SHORT WAVE RECEIVER

A simple 3 stage short wave only radio
receiver for the amateur. Very good
selectivity and sensitivity and will give
hours of enjoyment. Simple to construct
by people of any age.

£25.00
£17.00

To:— LERNAKITS, 4 Cleveland Road, Jersey, Channel Islands. (Est. 40 years)

—_—_— e - e —_,——— e ——
r_Please: SUPRIV = i R e e e Ve S Kitat £:uniiuiana add £2 postage U.K. only. _ PW/11/819 I

£10 postage overseas Air Mail. Catalogue awailable

BLOCK CAPS PLEASE on receipt 12p stamp. ]

INBINE & oo i i o o ) VW 0 00 o AT ALL CREDIT CARDS ACCEPTED '
I ADDBRESS i 50 2557 5 00 i mun b s e @b A A R s Nameof Card i iive i e s e e T ma s s [
| SRR LR SR S e " l l | ] I | I I | l | ] [ ] |
| (Dispatch is normally within 1 week of receipt of order) SIDNEEURE. o i o0 om0 e 0 R G B I

e e o e e e e e e )
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OFF THE SHELF ®
DELIVERY ON THESE

FLUKE

OFF THE SHELF ®
DELIVERY ON THESE

FLUKE

BRAND NEW FHUM FI.UKE s B current ranges from 2ZmA-2A
NUW AVA".ABLE ?g‘liﬁmge ranges from 200 my-
THE 8024A HAND HELD DMM e e

Pocket size - weighing only 370
gms.

This model incorporates all the features of the Full overlcad protection - will

80204 but in addition has: withstand Gkv spikes.

A peak hold switch which can be used in AC Rugged construction - virtually in-

or DC for volts and currant functions.

Audible continuity testing and level detection

HEREITIS...
THE EVER POPULAR
8022A HAND-HELD DMM

Consider the following features:;
6 resistance ranges from 200 ohm-

destructable.
Meets tough military specs. - drop

for sensing logic levels, proof,
A remperature (“C) range for use with a ther- In line, pushbutton operation for 801 OA AN D 801 ZA
mocauple. single-handed useage BE N c H M 0 DE L D M.M s

) £135 Incorporates low power cmos chip

Carriage and Insurance £3 for low power consumption,
The following accessoriea are in stock All this plus a 2-year full guarantee.
now

The 8010A is a general purpose, bench/portable digital
multimeter with more functions and features than ever

Soft carrving case offered for such a low price. Its companion, the 80124,

;g:uforﬂychh\?nd Hald Probe. £18.00 For OI"I'V £89 . £7 has identical characteristics except that it has two
- oltage Probe £45.00 3 extra o ;
B1RF RF p'?nbe 10 100 MHZ._. £32.00 Carriage and Insurance £3 additional low resistance ranges, 20 and 200Q) to replace

the BO10A’s 10 ampere current range

The 8010A and 8012A feature:

10 voltage ranges from 200mv-1000v de, 200mv-75v ac
3 conductance ranges from 2mS-200nS,

6 resistance ranges from 2000Q-20m() - the 8012A has
two additional resistance ranges 20 and 20().

10 current ranges from 200pA-2A AC/DC ~ the BO10A
has two additional current ranges 10A AC and 10A DC

8010A £159 8012A £199
Carriage and Insurance £3.

The BO10A is also available with two rechargeable
Nicad size C batteries installed in option —01 a+ £179.00.

BOT-150C Temperature Probe (C) ...... £56.00
B01-600 Clamp-on AC Current Probe £55.00

Even more sophisticated the Fluke 8020A.
Identical in most respects to the 8022A but in addition
incorporates a conductance range from 2mS-200nS.

Price £112

Carriage and Insurance £3.00

()N
S \

~ A handsome soft carrying case is included (this model only)

PLEASE ADD 15% VAT TO ALL ORDERS except where items marked VAT Included’’. CALLERS WELCOME.
We are open 9 a.m.-6 p.m. Monday-Saturdays. We carry a very large selection of electronic components and electro-mechanical items. Special quotations
on quantities.

- ELECTRO-TECH COMPONENTS LTD.

' 364 EDGWARE ROAD, LONDON, W.2. TEL: 01-723 5667

P.W. KITS

P. W. NIMBUS

Transceiver (PCB & all components except channel

DIGITAL VOLTMETER
MODULE

Fully built and
tested, ONLY

xtals) £46.00
Modulator (PCB & all components) £4.50 £ 1 1'95 VAT
General Assembly (Aerial, mike, box, Speakers Reads positive and negative voltages with a sensitivity

etc.) £32.50 of 0 +999mV and O - -99mV

Compiete Kit (if all parts purchased} £80.00 Requires only single supply between 7 & 12 volts
(220mA)
ADD ON BASE UNIT High accuracy +0.1% +1 dig
£38.00. Large bright 0.43" high efficiency displays

Complete Kit _ !
4 readings per second sampling rate

Size only 41 x 95 x 10mm
Supplied with full data & applications information

Many other P.W. Kits including:

Transceiver Power Unit Tamar
Linear Frequency Meter Beginners 2m Converter
Tone Burst & Timer Module High Impedance Voltmeter
Model Railway Controller
We also stock Kits for projects published in most
magazines.
Personal callers welcome — but please phone first to
check availability
All Prices include post and VAT.

T. POWELL 306 st. Paul's Road, Highbury Corner,
London N1. Telephone: 01-226 1489.

ACCESS/VISA ACCEPTED
Shop open: Mon. to Fri. 9-5.30. Sat. 9-4.30.

This brand new, quality module manufactured by Autona
Limited (who are one of the U.K's largest module manufac-
turers) means you can build accurate test equipment, multi-
meters, thermometers, etc. easily and at a fraction of the cost
of ready-made equipment. Full details are provided showing
how to measure A.C. voltage, current, resistance and
temperature.

Send your cheque or P.O.(£11.95+£1.79V.AT.+50pp. & p.
= £14.24) now to.-
Dept. P.W.1.
RISCOMP LIMITED
21 Duke Street
Princes Risborough
Bucks. HP17 OAT

BUCKINGHAMSHIRE'S NEW
ELECTRONICS CENTRE

&8 miles off the M40

50 minutes from London

Telephone: (084 44) 6326
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AND THERE'S MORE WHERE THIS CAME FROM

It's a long time since one of our adverts was presented in ‘list’ form - but simply because we do not try to squeeze this lot in every time

doesn’t mean that it's not available. Our new style price list (now some 40 pages long) includes all this and more, including quantity prices
and a brief description. The kits, modules and specialized RF components - such as TOKO coils, filters etc. are covered in the general price
list - so send now for a free copy (with an SAE please). Part 4 of the catalogue is due out now (incorporating a revised version of pt.1).

LINEAR ICs - NUMERIC LISTINGS TTL Nand LSN 7443  1.15 7415112 0.38 7415169 2.00  YARICAP TRANSISTORS  capaciTORS
TBAL20S 1.00  KB44l1l  1.95 TTTTT 74440 1.2 74IS113 0.38 74170M 2.30 | TUNING DIODES AUDIO DEVICES  All Smm or less spacing
L200 1.95  KB4417  1.80 74004 0.13  7445N  0.94  74LS114 0.38  74LS170 2.00 BALDZ 0.30 BC237 0.08 CEHaE 5l
U2378 1.28 TOA4420  2.25 74LS00 0.20  7446N  0.94  74118N 0.83  74LS174 1.20 BAL2L 0.30 BC238 0.08 T AbT A EH
V2478 1.28 KB44208  1.09 7401N  0.13 741847 0.89 741208 1.15 T4175H  0.87 ITT210 0.30 BC239 0.08 8P2. 10P 15¢ 18P..0.04
U2578 1.28  ¥B4423 2,30 74L501 0.20  744BN 0.56  7412IN 0.42 7405175 1.10 BB2048 0.36 BC307 0.08 el b i
U678 1.28 KB4424  1.65 74024 014 74LS48 0.99 74122 0.46  T4176N 0.75 BB10S8 0.36 BC308 0.08 £ip EhD gip LAGHT.D5
LM301H  0.67 KB4431  1.95 741502 0.20  74LS49 0.99 74123 0.73 741770 0.78 BBl0O9 0.27 BC309 0.08 1500,2200, 2708
MI0IN  0.30 gkB4s3z  1.95 7403 0.14 7451 0.17 7415124 1.75  7418IN 1.65 MVM125 1.05 BC413 0.10 1300 3907 47080055
LMI0BH  0.96 KB4433  1.52 741503 0.20  74LS51 0.24  74125N 0.38 7415181 3.50 BB212 1.95 BC4l4  0.11 1IN0, 282, 3103, 4N7 . .0.06
LMI0BN  0.65 KB4436  2.53 74048 0.14 7453 0.17 7415125 0.44 7405183 2.10 KV1210 2.45 BC41S  0.07 10N (0.OLUF) . . ..0.05
L3398 0.66 KB4437  1.75 74L504 0.24 7454 0.17  74126N 0.57  74184N 1.35 Kv1211 1.75 BC416 0.08 220 4T 0.0
[M348N  1.86 KB44IE  2.22 74058 0.18  74LS54 0.24  74LS126 O.44 741858 1.34 KV1226 1.95 BCS46 0.12 i o
LFISIN  0.38 KB444l  1.35 740505 0.26  74LS55 0.24 74128N 0.74 74L5190 0.92 KV1225 2.75 BC556  0.12 MONOLITHIC CERAMIC
LFISN  0.76  gB44d5  1.29 74068 0.28 74608 0.17 741324 0.73 741928 1.05 KV1215 2.55 BCSS0 0.12 10H. 100N 0.16
374N 375 KBA44E  2.75 74078 0.38  74LS63 1.24  74LS132 0.78 7415192 1.80 KV1225 2,75 BCS60 0.12 VAL e ke kAl
[M3B0N-14 1.00 KB4448  1.65 74088 0.17  7470N  0.28 7415136 0.40 741938 1.05 SWITCHING AND  BC639  0.22 FEEDTHRU
LM3B0N-B 1.00  NESOEN  2.26 741508 0.24 74724  U.28  74LS138 0.60 7415193 1.80 0 NG SOLDER IN....0.09
IM3BIN  1.81 NESSIZN  1.85 74098  0.17 7473 0.32  T4l4IN 0.56 741948 1.05 )
ZN4I9CE  1.95  Spe000  3.75 74LS09 0.24  74LS73 0.38  74l4N 2.65 741968 0.9 mEETmﬂ; S}I\gm“gs !
NES44N  1.80  SL6270  2.03 74108 0.15 74748 0.27 74143 3.12 7415196 1.10 BAlGD . 015 2spe6ea 0.30 | o0 017
NESSSN  0.30  sSpe3lo  2.03 74LS10 0.24 741574 0.28 941448 3.12  T4LS197 1.10 BA244 0.17 25B646A 0.30 | Lou'ean" 100N, ... .0.19
NESSEN  0.50  Sreso0 375 74118 0.20 74758  0.38 7415145 0.97 741988 1.50 8379 0.35 25D668A 040 | 5500 4ncy g
NES6ON  3.50  sSpeed0  2.75 74L511 0.24  7476N  0.37 74147 1.75 741990 1.60 TOAL061 0.95 | ZSBE4BA 0.40 | U700 0.29
NESEZN  4.05  5Le690 3.20 7412 0.17 741576 0.38 4148y 1.08  74L5247 0.93 SIGNAL DIODES 250760 0.45 B 3 3 2 dhinaiind e
NESE4N 4.29 SLET00 2.35 7413 0.30 T4LS78  0.38 74L5148 1.19 T4LS257 1.08 | o= ———==% 258720 0.45 POLYESTER (GENERAL)
NES6SN 100 ICLB0IBCC 4.50 7414N  0.51  7480N 0.48 741508 0.99 7415260 1.53 & RECTIFIERS 2502546 0.19 | 10mm LEAD SPACING
NESE6N  1.60  MSL93ez  1.75 74L515 0.24  748IN  0.86 74151y 0.55 7415279 0.52 1N4148 0.06 108,158,224, 338, .0.06
NESTON 3.85 MSL9363 1.75 T4l6N  0.30 74828  0.69 74L5151 0.84 T4LS283 1.20 1N4001 0.06 0.08
SL624 328 pal121l 1.95 74178 0.30 7485N 1.0 74153 0.64  74LS293 0.95 1N4002 0.07 .0.11
TBASS! 1.8l pa11223 2015 74208 0.16  74LS85 0.99 943153 0.54 | 74LS365 0.49 1N5402 0.15 20mm LEAD SPACING
uﬁ?g:ﬂ:‘ g.u HALL225  1.45 ;:Iiglﬁn g.g ;:téggs g.:g 741548 0.96  TALS366 0.49 o9l 0.07 s 220N,3308,4708. . .0.18
UATOSFC -36 HAL2002 1.45 - o a T4LS367 0.43 AAllZ 0.25 SeRTET 3.
UATIONC  0.65  HA12017  0.80 740521 0.24  T490N  0.33 3:11_2?;5 ?_f; 74LS368 0.49 BRIDGES: g;gg gg: n;?nm o
GATIORC  0.59  pAl2402  1.95 7423 0.27 741590 0.90 74156y 0.80  74LS374 1.80 La/s0v 0.35 | SR 2 Hl A 0N 20N S, D
WAT41GE  0.66 pal241]  1.20 74258 0.27  749IN  0.76 7415w 0.67  74LS377 1.95 6a/200v 0.75 | K33 3-00 T it
WATAION  0.27  paI2412 1.55 74270 0.27 741891 1.10  g45)57 g.55 7415379 1.30 265134 3.10 20mm LEAD SFACING.
UAT4TON 070 LF13741  0.33 741527 0.44 74928 0.38 7415158 0.60 7415393 1. 25135 3.75 220N, 470N 0.17
UAT4BON  0.36 SNT6660N 0.80 74288 0.35 ;:19-292 0-72 741598 2.10 £H1I% 20 ATON, v auues 0.
Ao 24 Da3g o 03 741608 0.82 TOKO COILS AND FILTEAS BDS35  0.52 FOURSTONEAE
PR A2 0.17 74893 0.9 74s160 1.30 SEE THE EXTENSIVE SECTION BD536 0.52 | S0P.13P.18P,220,
TEABLOAS 1.09 0.24 749N 0.78 ' 278,479, 56P , 68F . 0,08
741618 0.92 IN OUR NEW PRICE LISTS AND a0377 0.33 : :
TEABIOM  0.75 0.25 74958 0.65 7415161 0.78 CATALOGUE g o 100P, 18092208,
TCAS40E  1.80 0.24 741595 1.14 7415162 1.30 Ho1es .30 270, 3307 ,390¢ . . .0.09
TOALO2S  2.11 0.40  T496N  0.58 74163y 0.92 LE/HE FIXED INDUCTORS e 470P,680P ,820F. . .0.10
TOALOZ9 2.1 0.33  74IS%6 1.20 7415163 0.78 —FULL E12 RANGE . 1NO,1N2,IN5, 188, . 0.11
TOAL054  1.45 0.24 74978 1.85  74le4n 1.04 78A series lul-lmH 0.16 2N2,3N7,3N3,3M9. .0.12
%ggg ;.96; 0.17 7415107 0.38 74LS164 1.30 fm;;': 215 4N7,5N6 ,6N8, 10N. .0.13
i 0.24 741098 0.63 74 i -3 3 -

TORL074A 5.04 074 745109 0.70  aieiss 1io: 10RE series TONML IR, RS
TOALOB3  1.95 0.70  74110N 0.54  74167N 2.50 33mii-120mH 0.33 P bt
TORLO90  3.05 0.99 741118 0.68 10RBH series 468,10, 0vsrrees .

l6v: 2.2,4.7,10..0.19
HALL3?  1.20 120mH-1.54 0.55 e
HALI9S  2.00 Tovs 22,100....2038
HALL97 1.00 0.85 pzmgnm il BF44l 0.21 & #1000, 000l -

0.80 VOLTAGE REGULATORS 27 5

TOAL220  1.40 BF362 0.49 | ALUMIN ELECTROLYTICS
L1303 0.99 1-M1 " BF395 0.18 | RADIAL (VERT. MOUNTI
IM1307  1.55 ICMT107CP 9.55 4047  0.99 78series 0.95 . BF4TS  0.66 .
MC1310P  1.90 IcMIZ168 19:1,, 4049 0.52 79series 1.00 CRYSTAL FILTER PRODUCTS LEDs BRETIS D.55 (uF/voltage)
MC1330  1.20 | 1092178 9.50 4050  0.55 78Mseries 0.65 10.7MHZ 2 FOLE TYPES: SMM RED 0.12 | pepgy 1.33 | 1/63,2.2/50,4.7/35
MC1350  1.20 | sesex  3.85 4051  0.65 78Lseries 0.35 10MISA 1SKHZ B4 2.49 | IMM RED CLEAR 0.15 | peon 0%en 10/16,15/16,22/10
HAL370  1.90 | sPeed?  6.00 4052 0.65 79005 0.85 10.7MHZ B FOLE TYPES: 3MM RED 0.15 | o oles 33/6.3..000000440.08
HAL388  2.75 | 9sH9oPC  6.00 4053 0.65 78MGT2C 175 10MABL 15kHz B4 14.50 | 2.5 X 54 RED 0.17 | pogo g7g0 22/16,33/10,
TOA1490 1.6 | HOl0551 2.45 4063 1.09 7MGT2C  1.75 H4402 7.5KHZ BW 15.50 et
Wl 125 | totaois  +48 4066  0.56 | 723N 0.65 10M22D 2.4KHZ SSB 17.20 S S
SLI610P  1.60 | Hou2009 6.00 4068 0.25 1200 1.95 HE FIRST FILTER: 74811007022
SLI61lP  1.60 HM4752  8.00 4069 0.20 TOAL412Z  0.75 BI4FBA 34.5MHz HF 32.00 47/63,100/25,220/
SLI61ZP  1.60 4070 0.20 NESS53N  1.25 470/6.3. 0 00000s0a0.12
SLIE1T  1.89 4071 0.20 LM317TMP  1.48 RADIO CONTROL CRYSTALS JMM YELLOW (1 0.16 | 243866 0.85 100/63,470/16,
SL1620p  2.17  CMOS 4000 SERIES 4072  0.20 IMI3TMP  1.48 % srli ilable) 3MM YELLGY  0.18 | SMALL SIGNAL 1000/10..........0.18
sule2lp  2.17 T 4073 0.20 (s splits:availanle 2.5 X S YE 0.20 | RF FET/MOSFET 1000/16,470/63...0.23
SL162T  2.24 4001 0.17 4075 0.20 A X SMM ORMNGERED 0.20 | Grase p.38 | 1000/63,2200/16..0.30
sLe24c  3.28 | 4000 0.17 4076 0.90 3rd OT 30pF HC2%0 1.65 | suyosa 0 0.29 | zokee .28 3300/25. v seenes.0.69
sLg2se 2.7 | 4002 0.23 4077 0.20 AM/PM RX:— 344 ORANGERED 0.19 | Sex1es 0.35 1000,/100. 0.88
SLI626P  2.44 4008  0.80 4078 0.20 3rd OT 30pF HC25U 1.65 2,5 X M ORA 0.24 | 1310 0.69 10000,70. ++3.00
SL1630P  1.62 4009  0.58 4082 0.20 M TX - SMM INFRA RED 0.56 | 1196 0.65 AXIAL (HORIZ. MOUNT)
SLlG40P 1.89 | 4010B 0.58 4093 0.78 fund 20pF HC2U  1.85 | Bpwdl IR DET 1.51 | 0823 o065 1/25,4.7/16,6.4/25
SLIG41P 1.89 | 401LAE .20 4175 0.95 Pairs P4 3.25 | IROPT CPLR  Ll.#d | 40673 3exs51 | 10/16u..cvee.....0.08
TOR2002 1.25 | 40118 ©0.20 4503 0.69 Pairs AM 10 1 swmare 0.04 | 35545 0.49 4.7/63,22/10,22/16
TOAR2020  3.00 :g{i 0.55 4506 0.51 LCDs ISK51 0.54
ULID242A  3.05 0.55 4510  0.99 iai 0 0.58
ULN22838 1.00 | 4015  0.95 4511 1.49 6800P  7.50 CRYSTALS 3'3-"1;2“ 3'32 gssao 0.75
CA3080E  0.70 | 4016  0.52 4512 0.98 6810 5.95 32.768 kHz 2.70 SGEH s9s | Bros1 0.70 1000716+ vvnvene
CAI0B9E 1.84 | 4017  0.80 4514 2.55 6820 7.45 100kHZ 1.85 BFI60 1.24 2200,16,1000/25. .0.36
CA3090AQ 3.35 4019 0.60 4518 1.03 6850 4.90 455kH2Z 5.00 ISK4E  1.64 1000,/35,4700/16. .0.45
CAIIZIE  1.40 40208 0.93 4520  1.09 6852 4.85 1.0Mz 3.00 1000/50. « 4 assssss0.58
CAIL30E  0.80 4021 0.82 4521 2.36 l-gggz:m 2.70 SCHOTTKY DIOCE BAL RESIETORE
CA3130T P.90 | 4022 0.90 4522 1,49 MC2708  7.50 4. z 2,00 8 8 1
CAJL0E  0.46 | 4023 0.17 4529 1.41 2114 6.50 4.19439Mz 2.30 g;,’f‘f"i_;ﬁ;;ﬁ:"‘“ :.25 0,254, 5% E12 CARBON
CA3189%9E  2.20 4024 0.76 4539 1.10 4027 5.78 6.5536MHz 2.10 SEL1-B .1-200MHz 4.55 | cMmig1 lohme10M. s svsssas 0.02
MC3357P  2.35 | 4025 0.17 4540 3.50 2102 1.70 10.0Mz  2.50 SRLl-% 101000082 5.75 | Miniewie clock. | 0+25W 1% E12 METAL FILM
M39004  0.60 | 4026  1.80 4554 1.53 2112 3.40 10,6965z 2.50 SRAL .5-500Hz  B.AS | 12/28 hr., alarm, | 1-1ohm-1M........0.05
[M39098 0.68 | 4028  0.72 4560  2.18 2513 7.54 10.7015MHz 2.50 SRAL-1 .1-500Miz 9.25 | day, dare. HORTZ CARBON PRESETS
L43slaN  2.80 | 4029 1.00 4566  1.59 4716 4.50 10,2458z 2.50 SRALH  .5-500MHz 13.35 | backlight, 100 TYFE
LM39158  2.80 | 4030 0.58 4568 2.18 BIES97. 1.25 10. bz -3.00 SRA3 .025-20048z 10.25 | Allf0r....895 | 100chms-2M5...... 0.12
KB4400  0.80 4035  1.20 4569  3.03 1l.5244z  2.50 HORIZ CERMET PRESETS
KB4406  0.60 | 4040  0.83 4572 0.30 1000z 3.00

Ak, LO0K: assanmiin 0.27
KB4412  1.95 4042 0.85 4585  1.10

CWO PLEASE : Commercial MA terms on application.,
Goods are offered subject 1o availability, prices subject
1o change - so please phone and check if in doubt.

PRICES EXCLUDE VAT - PLEASE ADD 15%*
Postage 35p per order. CWO please. (*UK only)

CATALOGUES

Please send an 2 & 3...60p ea

umbit |

SAE with all 4, 75p
;n;:l‘l:’:;'dwd INTERNATIONAL (4 inc. rev. of

{min £5 please) - s
side=8 200 NorthService Rood, Brentwood, Essex e

TELEPHONE (STD 0277) 230909 TELEX 995194 AMBIT G - POSTCODE CM144SG =
Practical Wireless, November 1980 13
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BUILD THE WORLD FAMOUS
CHROMA-CHIME

Give your friends a warm welcome. Yes, think how
delighted and amazed they will be to hear the
musical Chroma-Chime play when they press your
button!
The Chroma-Chime uses a microcomputer to play
24 well-known tunes. The kit is simplicity itself for
ease of construction. Absolutely everything needed
is supplied, including:
% Resistors, Capacitors,
Diodes, Transistors,
I.C. Socket and all hardware
% Texas Instruments TMS
1000 microcomputer
Y Comprehensive kit
manual with full
circuit details
% Ready drilled and
legended PCB included

Plays 24 well-known tunes including:
Star Spangled Banner, William Tell Overture,
Greensleeves, Rule Britannia,

Colonel Bogey, Oh come all ye faithful,
plus many other popular tunes.

% No previous microcomputer experience
necessary

% All programming retained is on chip ROM

% Fully guaranteed

% Ideal present any time

= TMS 1000N T

~MPOO27A Micro-computer chip "

it required. Full 24 tune spec device fully guarnntud
This uneque chip can be used nol only for electronic door chimes

bul for other projects requining musical output
CarHoms Musical Boxes  Alams
Public Address etc

o1 b et

Popm i o oty

ALL CHROMATRONICS PRODUCTS SUPPLIED WITH MONEY BACK GUARANTEE
PLEASE ALLOWY 7-21 DAYS FOR DELIVERY

5 B ® =& =+ =N B B B BN B |
Please send me: PW/11/80

TO: CHROMATRONICS, RIVER WAY, HARLOW, ESSEX.
Telephone (0279)41861M

NAME
ADDRESS

| enclose cheque/PQO value £
or debit my ACCESS/BARCLAYCARD account no.

LT T T T T T T TT T T L]

CHROMATRONICS

14

VALVE MAIL ORDER CO.
Climax House
159 Fallsbrook Road, London SW16 6ED

SPECIAL EXPRESS MAIL ORDER SERVICE —‘
20

Gl —

EMB7 1.50 [ PY8B1 0-84 ANE 4.74 | 607 2
AZ31 1.10 | ENS1 3.50 | pPys2 0.80 ANBA 3.4 BSA7 1.48
cL33 2.00 | EY51 1.75 | PY83 0-70 AQS 0.96 | 65C7 1.80
DYB6/7 0.84 | EYBE 0-84 | PYBS 0.88 ARS 1.9 6SJ7 -60
DYB02 0.84 | £Y88 1.75 | PY500A 1.80 ASG 4.9 65K7 130
B8CC  3.36 | EYS00A 1.84 | PYBOD 0.84 AS7GA 8.7 | 6SL7GT 2.68
180F  B-40 | EZ8O0 0-84 | PYBO1  0.84 ATE 0.85 | BSN7GT 1.80
B10F 14.47 | EZ81 0-84 | QQV02-6 12-566 AUSGT 4.3 6557 -80
EABCBO 1-20 | GY501 2.76 | QQv03-10 AUG 1-0¢ 65G7M 2.80
EB91 0-82 | Gz32 1.25 5.80 | BAWBA 3.3 us 0.80
EBFBO  0.50 | GZ33 4.00 | 0OV03-20A 687 1.50 | 6VEGT 80
BFB9  0.86 | GZa4 2.50 .50 | 6B8 1.7 X4 20
c91 7-56 | Gz37 4.00 | QQV06-40A BBAG 1.00 | 6X5GT .88
CC33  3.50 | KT61 3-50 -34 BAT 5.1 c5 -85
CC35 3.50 | KT66 10.00 | QV03-12 4.46 BES 1.0 7C6 .28
CC81  0.88 | KT77 8.00 | R1B 4.25 BHE 1.5 757 .26
CCB2 0.72 | KTB8  12.00 | R19 1.20 BJE 1.0 12AT6 20
CCB3 0.88 | N7B 9.00 | SP41 6.00 BNG 1.65 | 12AT7 0.8
CCBS  1.20 | QA2 1.60 | SP61 2.00 | 6BQ7A 3.72 | 124U7 0.72
CCBE  1.90 | OB2 2.56 | U19 13.75 | BBR7 4.00 | 12AX7 0.88
CCo1 8.93 | Ooca 1-82 | U25 1-16 | GBRS 1.76 | 12BA6 2-19
CFBO  1.08 | OD3 1.92 | U26 1.44 BS7 4.00 | 12BE6 .43
CH35  2.00 | PCBE 1-40 | U37 900 BWE 4.00 | 12BY7 -70
CH42  1.16 | PCBE 1.40 | UABCBO 1-25 BW7 1.52 | 128Y7A 2.70
CHB81  1.20 | pcaz 1.28 BFB9  1.20 | 6BZ6 2.37 | 12HG? 417
ECLBO  1.00 | PC97 1.20 | UCH42 1.20 c4 0.88 OFL1/2 112
ECLB2  1.00 | PCO0O  1.20 | UCH81 2.32 c6 1.75 | 30P4 1.20
ECLB3  1.50 | PCFEO  1.00 | UCLB2Z 1.04 CB6 2.49 P19 20
ECLBE  1-20 | PCFB2  1.00 | UCLB3  1.44 | GCD6GA 5.07 | 30PLI3 1.80
EF37A  3.50 | PCFB6  1-80 | UFB3 1-44 | BCHE 8.50 | 30PL14 1.88
EF39 2.76 | PCFEO1 1.60 | UL4) 2.50 | BCLE 3.72 5C1 .38
EF41 200 | PCFBO2 1.90 | ULB4 1-20 | 6Cwa 768 | 85A2 -10
EF42 2.00 | PCFBO5S 1.60 | UY41 1-25 | 6D6 1.76 | 90cC! -38
EF50 1.50 | PCFBO8 1.860 | UYBS 1.04 | 6005 5.94 | 15082 90
EF54 5.00 | PCH200 1.60 | VR105/301.92 | GEAB 2.94 | 150C2 88
EF55 2.50 | PCLB2 .00 | VR150/301.92 | GEHS 1.86 | 150C4 230
EFBO 0.80 | PCLB3  2.00 | 2759 16.80 | BF6 1.78 728 27.50
EFB6 1.52 | PCLB4 00 | 2803V  7-90 | 6GkE 2.67 | 805 20,00
EF91 1.80 | PCLBS 08 | 2021 3.50 | 6HE 1.60 | 807 3.78
EF92 5.81 | PCLBE -08 | 3828  16.80 | 6HSE 3.77 114 15.93
EF183  0.80 | PCLBOS 1.08 | 4CX2508 6J5 2.50 124 15.88
EF184 0.84 | PDSO0  3.80 27.50 | 6J6 3.50 13 74.67
EHI0 1.40 FL2 1-80 | 5R4GY 2.00 | 647 2.50 B6A 8.88
EL32 1.50 | PL36 1-20 | 5U4G 1.52 | 6JB6A  4.56 yn 18.67
EL33 3.50 | PLB1 1.20 | 5v4G_ 1.52 | 6JS6C 6.58 A 14.78
EL34 2.20 | pL82 .20 | 5¥3GT 0.85 | BK4N 1-25 050 6.98
EL36 1.60 | PLB3 2.22 | 523 1.50 | 6K6GT 1.30 | 5763 3.78
ELB1 2.50 | PLB4 08 | 524GT 1.50 | 6K7 1.50 814a  3.72
ELB4 1.00 | PL504 40 | 6/30L2 1.56 | 6K8 1.75 842  12.09
ELB6 2.50 | PL508 80 | BAB7 1.50 | 6KkD6  6.36 | 8080  6.88
EL91 7-14 | PL50S .20 | 6AHE 4.71 | 6L6G 2.650 146A  B.98
ELS5 1.32 | PLS19 .20 | BAKS 3.80 | BLEGC 2.0 1468 7.08
ELIED B.50 | PLBO2 .96 | BALS 0-82 L7 2.00 8838 1119
EMB1 1.00 | PY33 10 | 6AM6  1.80 | 6LQ6 8.72 ggg ga
Open daily to callers: Mon-Fri 9 a.m.-5 p.m, 7586 10-14

Valves, Tubes and Transistors - Closed Saturday 1587 17

Terms C.W.0. only - Tel. 01-677 2424-7. 3
Prices axcluding  Quotations for any types not listed S.AE. Telex Px;:;?:;’:;l
VAT add 15% Post and Packing 30p per order 946708 10 press

\_ Telephone: (89) 55399. )

SPECIAL OFF L
quantities P.0.A. P.-"P 25
ASTECUM1111 E36 Modutaturs {Pull Quts) 65p each. P/P 25p.

JUST ARRIVED: Battery eliminator 6V 200mA, brand new 959 each. P/P
35p. 5K Multi turn trim pots, PCB Maunun% pack of 14 £2.50. P/P 25p.
CAPACITOR SCOOP: 1600uf at 10V, 160uf at 25V axial lead 24 at £1.00
{mixed), P/P 25p.

GIVE AWAY: 22 pin low profile Dil socket, gold plated 12p each. 10 at
£1.00. P/P 25p.

PEWEC: Mini fans 80mm « BOmm approx. 115V £4.50. P/P £1.00,
TANTULUM CAPACITORS: 4.7uf at 25V, 14 for £1.00. P/P 25p.

LEDS: -2" Red 12p, TIL209 10p, OCP70 25p, 2114 (450NS) £4.50, 2526
(Character Generator) £2.95. 2716 Eprom (single rail full spec.) £9.95

P/P 25p.
*ALL I.C's POSTAGE AND PACKING 25p*
*ALL PRICES INCLUSIVE OF VA T.x
*MANY SURPLUS COMPUTER BARGAINS *

ACCESS AND BARCLAYCARD ACCEPTED
L.B. ELECTRONICS

11 Hercies Road, Hillingdon, Middlesex UB10 9LS.

displays. FNDS00 Full spec. 50p each, larger

£2 BARGAIN AERIAL BOOSTERS
CAPACITOR Aerial amplifiers can produce

PACKS

100-Mullard C280/C281 from
01 pF to 1.5 pF at 250V/W.
Good mixed selection and 25
mixed electrolytics from 10 uF to
above 500 wpF. Mixed voltage
working.

All for £2.00

plus P&P.

remarkable improvement on the
picture and sound in fringe or dif-
ficult areas.

B45 — For Mono or Colour this is
tunable over complete UHF
television band.

B11 - For stereo or standard
VHF/FM radio.

MNext to the set fitting. Price
£6.70 each.

Signal Injectors with (pre-set) variable AF, which emits RF harmonics
into the UHF band. Protected up to 300 volts DC. Complete with leads

£5.70 each.

Al Prices Include VAT at 15%. P & P per Order 30p. S.AE. for Leaflets. Access Cards.
ELECTRONIC MAILORDER LTD,

62 Bridge St, Ramsbottom, via Bury, Lancs. BLO 9AGW.
Tel Rams (070 682) 3036.

Practical Wireless, November 1980
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Products that help you

T —
Arax Multicore Solder. e
Economy pack for general non-electrical use.
Replaces solid wire and stick solder.(B.S. 219 GradeL).
Econopak 200g reel of 3mm dia. Size 16A.
£4.14 per reel.

Toolbox Reels.

Multicore 5-core solder for general use. Suitable for
electrical joints (B.S. 219 Grade C).

40/60 tin/lead. 1.6mm dia. Size 3. £3.91 per reel.
Savbit.

Multicore 5-core solder for radio, TV. and similar work.
Reduces copper erosion. Suitable for service engineers
and manufacturers using small quantities of solder.
1.2mm dia. Size 12. £3.91 per reel.

Multicore Wick.

Multicore solder-wick for removing solder from
virtually any joint.

17mm dia. Size AB10. £1.38 per reel.

make a better job of it.

Handy Dispensers Per pack
PC115 for printed circuits. EL15
5V130 for radio and TV, repairs. £1.61
AR140  for non-electrical applica-

tions, except aluminium £1.38
55160 for stainless steel and silver

jewellery £2.53
194 for printed circuit boards -

non-corrosive. 96p
AL150 for aluminium. £1.93

BCA16  soldercreamforstainless

steel, jewellery and house-

hold products (non-electrical).  £3.22
BCR10 solder cream for electronic

and electrical use. £1.38
BCAl4 all purpose solder cream,

non-electrical jointingand

repairing. £1.38

Econopak. - et 4
Ersin Multicore 5-core solder. Contains non-corrosive
flux for electrical applications.

1.2mm dia. 200g Econopak. Size 13A. £4.14 per reel.

Metal Soldering.

Arax Multicore4-acid-coresolder for metal fabrication
(not aluminium) and repairs.

40/60 tin/lead. 1.6mm dia. Size 11. £3.91 per reel.

Tip Kleen.

Multicore Tip Kleen.,
Soldering-iron tip wiping pad.
Replaces wet sponges. (Should
not beused above 350°C).

81p per pack.

TM and Radio
Soldering.

Savbit Multicore for
radio, TV and similar
work. Reduces copper
erosion.

1.2mm dia. Size 5.

90p per handy
dispenser.

Econopak.

General purpose solder
suitable for all electrical
joints.

40/60 alloy. 1.2mm dia.
Size 6.58p per handy

Aluminium Soldering.

Alu-Sol Multicore 4-core solder for soldering most
types of aluminium. Mo extra flux needed.

1.6mm dia. Size 4. £11.50 per reel.

Soldering Flux Pastes.

Multicore soldering flux paste. Extra fast, non-
corrosive, rosin-flux for electrical and general purpose
soldering,

Rosin RF10. 35g net. 69p per pack.

Multicore soldering flux paste for soft metals (except
aluminium}) and stainless steel. Non-electrical.

Arax AF14. 359.69p per pack.

Wire Stripper and cutter.

Wire stripper and cutter with precision ground and
hardened steel jaws. Adjustable to most wire sizes.
With handle locking-catch and easy-grip plastic
covered handles.

Ref: 9. £2.69 per pair.

Bib Hi-Fi Accessories Ltd,, (Solder Division),
Kelsey House, Wood Lane End,

Hemel Hempstead, Hertfordshire HP2 4RQ.
Telephone: (0442) 61291

All recommended retail prices shown areinclusive of VAT. If you have difficulty in obtaining any of
these products send direct with 40p for postage and packing. For free colour brochuresend S.A.E.

WwWW.americanradiohistorv.com
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CHOOSE FROM OVER

20 TOP QUALITY BI-PAK Audio Modules are famous for their variety, quality of
MODULES design and ruggedness. For over 10 years BI-PAK have been suppliers
to manufacturers of high quality audio equipment throughout the
@ world — to date, well over 100,000 modules have been sold — this
is why discerning amateur enthusiasts insist on using BI-PAK
HIGHEST QUALITY modules in their equipment. They know that every item is designed
and tested to do the job for which it is intended before it leaves
& the factory. Whatever you are building, there is a kit or module
in the BI-PAK range to suit your every need from
5 watts to 125 watts, from amplifiers to equalisers.
AND if you cannot see what you require in this

advertisement, just write or phone
us — we are waiting to help you!

:

POWER
AMPLIFIER
125 Watts rms.

SPECIALLY DESIGNED
FOR USE IN - DISCO
UNITS, P.A. SYSTEMS,
HIGH POWER HI-FI,
SOUND REINFORCE-
MENT SYSTEMS

WORLDWIDE .
SUPPLIERS OF AUDIO  *_ +

Specification: Output Power: 125 watts RMS Continuous.

EQUIPMENT FOR *
UVE R 1 D YEAR S Operating voltage: 50-80. Loads: 4-16 ohms, Frequency response:
25Hz-20kHz Measured at 100 watts. Sensitivity for 100 watts

output at 1TkHz: 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 B0dBs. Damping factor: 8
ohms: 65. Semiconductar complement: 13 transistors, 5 diodes.
Overall size: Heatsink width 190mm, length 205mm, height 40mm]

DESIGNED AND MADE

16
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AMPLIFIERS
I N B R | TA' N AL10. 3 watt Audio Amplifier Module 22-32v AL250. 125 watt Audio Amplifier Module
supply £3.63 50-80v supply £22.54
AL20. 5 watt Audio Amplifier Module 22-32v
. supply £4.11
AL30A. 7-10 watt Audio Amplifier Module STEREO PRE-AMPLIFIERS
22-32v supply . £4.78 PA12. Supply voltage 22-32v input sensitivity
COMPLETELY ALB0. 15-25 watt Audio Amplifier Module 300mv. Suit: AL10/AL20/AL30 £9.83
30-50v supply - £5.92 PA100. Supply voltage 24-36v inputs: Tape,
G UARANTEED ALBO. 35 watt Audio Amplifier Module 40-60v Tuner,Mag P.U. Suit: ALEO/AL8B0O £20.30
supply ) - £9.28 B pA20D. Supply voltage 35-50v inputs: Tape,
. AL120. 50 watt Audio Amplifier Module 50-70v Tuner, Mag P.U. Suit: ALBO/AL120/AL250
supply £15.11 ’

£20.98

Practical Wireless, November 1980



BFrKITS

STAS. 5 watts per channel Stereo Amplifier
Kit consisting of: 2 x AL20 amplifiers,
1xPA12 pre-amplifier, 1 xPS12 power
supply, 1x2036 transformer and necessary
wiring diagram £22.14
STA10. 10 watts per channel Stereo Amplifier
Kit consisting of 2 x AL30 amplifiers, 1xPA12
pre-amplifier, 1 xPS12 power supply, 1x2036
transformer and necessary wiring diagrams
£23.72
STA15. 15 watts per channel Stereo Amplifier
Kit consisting of: 2 xALBO amplifiers,
1% PA100 pre-amplifier, 1 xSPMBO power
supply, 1x2034 transformer, 2 xcoupling
capacitors for 8 ohms 470mfd 30v and
necessary wiring diagram £42.27

Wi\

MONO PRE-AMPLIFIERS
MM 100. Supply voltage 40-65v inputs: Tape,
Mag P.U. Microphone Max output 500mv
£14.29
MM100G. Supply voltage 40-65v inputs:
2 Guitars, Microphones Max output 500mv
£14.29
POWER SUPPLIES
PS12. 24v Supply. Suit: 2xAL10, 2 xAL20,
2xAL30 & PA12/5.450 £1.90
SPMB80. 33v Stabilised supply. Suit: 2 xAL60,

PA100 to 15 watts £5.57
SPM120/45. 45v Stabilised supply. Suit:

2<AL60, PA100 to 25 watts £7.34
SPM120/55. 55v Stabilised supply. Suit:

2 <ALBO, PA200 £7.34
SPM120/65. 65v Stabilised supply. Suit:

2+AL120, PA200, 1xAL250 £7.34

SG30. 15-0-15 Stabilised power supply for
2xGE100MEK11 £4.37
MISCELLANEOUS
MPA30. Stereo Magnetic Cartridge
Pre-Amplifier — input 3.5mv Output 100mv
£3.76
S.450. Stereo FM Tuner Supply Voltage
20-30v — Varicap tuned £29.40
STEREOQ 30. Complete 7 watt per channel Stereo
Amplifier Board — includes amps, pre-amp,
power supply, frant panel, knobs etc —

requires 2050 Transformer £24.25

Practical Wireless, November 1980

BIF-KITS

STA25. 25 watts per channel Stereoc Amplifier
Kit consisting of: 2 x AL60 amplifiers, 1xPA100
pre-amplifier, 1 xSPM120/45 power supply,
1% 2040 transformer, coupling capacitors for
8 ohms 470mfd 45v, 1 xreservoir capacitor
2200mfd 100v and necessary wiring
diagram £46.58
STA35. 35 watts per channel Stereo Amplifier
Kit consisting of: 2 x ALBO amplifiers,
1 xPA100 pre-amplifier, 1x2035 transformer,
2 xcoupling capacitors 470mfd at 50v for
8 ohms, 1 x reservoir capacitor 2200mfd
100v and necessary wiring diagram £52.62

BP124. 5 watt 12v max. — Siren Alarm Module
£4.43
GE100MK11. 10 channel mono-graphic
equaliser, complete with sliders and knobs
£26.45
VPS30. Variable regulated stabilised power
supply 2-30v 0-2 amps £8.74
PS250. Consists — 1 capacitor & 4 diodes for
constructing unstabilised power supply for

AL250 to 125 watts £3.78
TRANSFORMERS

2034. 1.7 amp 35v. Suit SPM80 £5.40

2035. 2 amp 55v. £6.35

2036. 750mA 17v. Suit PS12 £3.20

2040. 1.5 amp 0-45v-55v. Suit: SPM 120/45,
SPM120/55v £5.20

STASO0. 50 watts per channel Stereo Amplifier
Kit consisting of: 2 xAL120 amplifiers,
1= PA200 pre-amplifier, 122041 transformer,
2 xcoupling capacitors 1000mfd 63v,
1 «reservoir capacitor 3300mfd 100v and
necessary wiring diagram £68.87
STA100. 100 watts per channel Stereo
Amplifier Kit consisting of: 2 x AL250
amplifiers, 1x PA200 pre-amplifier,
2xSPM120/65 power supplies, 2 x2041
transformers, 2 xcoupling capacitors 1000mfd
100v and necessary wiring diagram  £97.38

Lk

2041. 2 amp 0-55v-65v. Suit: SPM120/55,
SPM120/65v £6.80

2050. 1 amp 0-2v. Suit Stereo 30 £3.25

1725. 150mA 15-0-15v. Suit SG30 £1.77

ACCESSORIES
139. Teak Cabinet. Suit: Stereo 30,
320x235x 81mm
140. Teak Cabinet. Suit: STA15,
425%290x95mm £9.77
FP100. Front Panel for PA100 & PA200 £1.80
BP100. Back Panel for PA100 & PA200 £1.60
GE100FP. Front Panel for one GE1T00MK 11
£1.75
2240. Kit of parts including Teak Cabinet,
chassis sockets, knobs, to build 15 watt
stereo amplifier £19.95

£6.45

Full data sheets are available FREE on request, please enclose a S.A.E.

Access and Barclaycards accepted — just telephone our Orderline — Ware (STD 0920) 3182.
All prices include V.A.T., add 50p. postage per order. Terms: CW.0., cheques,

Postal Orders payable to Bi-Pak at address below.

Giro No. 388006.

SEMICONDUCTORS

Dept. PW11, P.0. BOX 6, WARE, HERTS.
Tel: Ware (STD 0920) 3442, Telex: 817861.

Visit our shop at: 3, Baldock St, Ware, Herts.

wwWw americanradiohistorv com
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PRACTICAL ELECTRONICS PROJECT 125 WATT POWER AMP KIT

Dimensions

and is safe in an open circuit condition

205 x 90 and 190 x 36 mm
The P.E. power amp kit is @ module for high power
applications—disco units, guitar amplifiers, public
address systems and even high power domestic systems

{ The unit is protected against short circuiting of the load

margin exists by use of generously rated components, the

MULLARD STEREO
PREAMP MODULES
AND TWO 12 WATT
POWER AMP

KITS.

In easy 1o build form
P C.B.s backprinted, eiched
and drilled ready 10 use.

output stage uses four 115 walt transistors normally only

SPEC' F ICATl n HS two would be used, result, a high powered rugged unit
Max. Output power 125 wan AMS  The PC Board is backprinted, etched and ready to drill for
Operating voltage (DC) 50-80Max.  ease of construction, and the aluminium chassis is
Loads 4-16ohms  preformed and ready to use. supplied with all parts
Frequency response Measured at 100 watts 25H2-20kHz  and circuit diagrams. &
Sensitivity for 100 watts 400mV @ 47K
Typical TH.D. @ 50 watts 4 ohms load D% 125 wati power amg ki . 0 pse

ACCESSORIES

Suitable LS. coupling electrolytic

£1.00
£7.50

Suitable Mains Power Supply Unit

sufficient for one power amp
Alarge safety

ACCESSORIES AND L.S. KIT EXTRA (n

DIY PACK 1 2 x power amp kits
LP1182/ preamp module, suitable for

L]
ceramic and auxiliary inputs.  plus £1.10 p&p

DIYPACK2 2 x power amp kits LP1184
preamp module suitable for magnetic
ceramic and auxiliary inputs

DIY SPEAKER KIT  Two 8" x 5 approx
4 ohm bass.

ACCESSORIES available only when purchasing packs.

DIY STEREO BARGAIN PACKS FEATURING FAMOUS BUILT MULLARD PREAMP MODULES
BUILD A 12 WATTS PER CHANNEL STEREO AMPLIFIER

£8.50

plus £1.15 p&p

£3.50

plus £1.70 p&p

plus 20p p&p

AS FEATURED IN
PRACTICAL ELECTRONICS
OCTOBER ISSUE

plus £2.75 php

ot available separately)

£6.00

DIY ACCESSORIES  Mains translormer
smoothing capacitor rectifier 4 x shider
controls, lor base, treble and volume.

£3.00

plus £1.60 p&p

ACCESSORIES: Available only
at time of purchase of Bargain Packs

-

12 + 12 WATT AMPLIFIER
KIT NOTE: lor use with 4 10 8 ohms speakers

With up-to-the-minute featwres. To complete you just supply
strews, connecting wire and solder. Features include din input
sockets for ceramic cartridge, microphone, tape or tuner.
Outputs—tape, speakers and headph By the press of a
button it transfarms inte a 24 watt mono disco amplifier with twin
deck mixing. The kit incorporates a Mullard LP1183 pre-amp
module, plus 2 power amplifier assembly kits and mains power
supply. Also featured 4 slider level cantrols, rotary bass and treble
controls and 6 push button switches. Silver finish fascia panel with
matching knobs. Easy to assemble teak simulate cabinet and ready
made metal work. For further infarmation instructions are

available price 50p. Free with kit
£13.95

Size 9%" x B%" x 4" approx
plus £2.55 plp

NOTE:
for use with 4 10 8 ohms speakers

BSR chassis
record player deck
with manual set
down and return,
complete with
slereo ceramic
cartridge. £8.50 plus £2.75 p&p when
purchased with amplifier available separately £10.50 plus £2.75 p&p
TWO WAY SPEAKER KIT. 2 Phillips 8" approx speakers
£4.75 per stereo pair plus £1.50 p&p when purchased with amplifier
available separately £6.75 plus £1.50 p&p
ALSO AVAILABLE Stereo magnetic pre-amp conversion kit all
components including P.C.B. 1o convent your ceramic input on the

12 + 12 ama 1o magnetic. £2.00 when purchased with kit featured
above. £4.00 separately inc. p&p

OFFER J SAVEMONEY by purchasing 12 + 12 amp kit. BSR
®  record deck and speaker kit together for only

PRACTICAL ELECTRONICS

CARRADIOKIT £10.50

(Constructors pack 7)

plus £1.75 p&p

*Easy to build * 5 push butten tuning
* Modarn styling design * All new unused components

*6 watt output * Ready etched & punched P.C.B.

* Incorporates suppression circuits * Now with tape input socket

All the electronic components to build the radio, you supply only
the wire and solder as featured in the Practical Electronics March
issue. Features: Pre-set tuning with five push button options.

Bs H Manual single play
record deck with auto return and
cueing lever. Fitted with stereo
ceramic cartridge 2 speeds with 45
rpm spindle adaptor ideally suited
for home or disco use

£1 2.2 OUR PRICE

lus £2.75 p&, :
4 e Size approx 13" x 11"

PHILLIPS RECORD PLAYER
DECK GC037 Hi Fi record player deck. 2 speed,

Size approx 15%" x 124" damped cueing, auto shut-oll, belt
UNBEATABLE OFFER AT

’ drive with floating sub chassis 1o
£27.50

plete with GP401 stereo magnetic
cartridge—L/IMITED STOCK.

complete
plus £2.75 p&p

30 + 30 WATT STEREO AMPLIFIER
BUILT AND TESTED

Viscount IV unit in teak simulate cabinet silver finished rotary controls
and pushbuttons with matching fascia, red mains indicator and stereo

minimise acoustic leedback. Com-
BARGAIN OFFER!!

i

ARISTON PICK UP

Ariston pick-up arm manufactured in Japan.
Complete with headshell.
Listed price over £30.00

£11.95

OURPRICE  plus £2.50 php

jack socket. Functions switch for mic magnetic and crystal pickups, tape
and auxiliary. Rear panel features fuse holder. DIN speaker and input
socket 30 + 30 watts. AMS 60 + 60 watts peak for use with 4 10 8 ohm
speakers. Size 14%" x 10" approx

plus

READY TO PLAY £32.90 £3.30 pip

black luminated tuning scale, with matching rotary control knobs,
one, combining on/off volume and tone-cantrol, the other far
manual tuning, each set on wood simulated fascia

The P_E Traveller has a 6 watts output, neg ground and incor-
porates an integrated circuit output stage, a Mullard IF module
LP1187 ceramic filter type, pre-aligned and assembled and a Bird
pre-aligned push button tuning unit. The radio fits easily in or

AEME

100 WATT
MONO DISCO
AMPLIFIER

Brushed aluminiou fascia and rotary controls

Size approx 14" x 4" x 10%. Five vertical slide

controls, master volume, tape leverl, mic level, deck

level, PLUS INTER DECK FADER for perfect graduated change
from record deck No. 1 1o No. 2. or vice versa. Pre fade level

controls (PAL) lets YOU hear next disc before £7 6 n n
L]

fading it in. VU meter monitors output level
plus £4.00 p&p

under dashboards
Complete with instructions

CONSTRUCTORS PACK 7A

Suitable stanless steel fully retractable locking aenal and
speaker (approx. B x 4 is per pack,
available as a kit complete £1 -9 plp £1.00
Pack TA may only be purchased 2t the same time as Pack 7

NOTE: Constructor’s pack TA
sold complete with radio kit f' 5- 20 including plp.
FEATURED PROJECT IN PRACTICAL ELECTRONICS.

323 EDGWARE ROAD, LONDON W2
21C HIGH STREET, ACTON W3 6NG

ACTON: Mail Order only, No callers
ALLPRICES INCLUDE VAT AT15%
All items subject to availability. Price correct at

1.9.80 and subject to changs without notica.

Faor further information send for instruction booklet.
NOTE: 20p plus stamped addressed envelope.

Persons under 16 years not served without parent’s authorisation.

Dutput 100 watts AMS 200 watts peak
50 WATT MONO DISCO AMPLIFIER

Size appox 13%" x 5%" x 6% 50 wans rms. 100 wauts peak
output. Big features include two disc inputs, bath for ceramic
cartridges, 1ape input and microphone input. Level mixing controls
fitted with integral o

push-pull switches,
Independent bass
and treble controls
and master volume

£30.60

plus £3.20 p&p

Personal Shoppers EDGWARE ROAD LONDON W2 Tel: 01-723 8432. 9.30am-5.30pm. Closed all day Thursday  ACTON: Mail Order only. No callers G0ODS DESPATCHED TO MAINLAND AND N, IRELAND ONLY
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THE long-awaited Home Office Green Paper on the UK version of
Citizens’ Band—Open Channel, a Discussion Document—has
proved to be something of a non-event. It devotes fourteen pages
to saying what could equally well be said in about four, the sum
total of which is:

1. To minimise interference with domestic radio and TV, a
frequency just above 928MHz is favourite. It says that some other
countries are looking at CB in the same band, but neglects to point
out that they are also looking at the effects on the human body of
radiation at those frequencies. There appears to be a definite link
with cataracts of the eye, a significant point when considering the
use of hand-portable transceivers with integral microphones.

2. An ultimate allocation of 40 channels at 25kHz spacing is
envisaged, though the question of what modulation mode should
be used is ignored completely.

3. A range of 15km (just over 9 miles) is thought adequate and
desirable. However, the paper then goes on to quote test results
from several sources to prove that in practice, ranges are likely to
be between 10 and 50 per cent of this distance.

4. The Home Office intends to wash its hands of any involvement

comment...
Open Channel

Send for your copy of Open Channel to: Officer in Charge, Home
Office, Supply and Transport Branch, Royston Road, Cambridge
CB2 8PN, and get your comments in to the Radio Regulatory
Department of the Home Office by November 30 at the latest.

THIS month we are introducing several changes and new features
to Practical Wireless, largely as a result of suggestions and
requests from our readers. And there will be more new features
coming into the magazine over the next few months. We hope that
they will turn out to be just what you wanted, and would like to say
a big thank you to all who took the trouble to send us their views.

For an explanation of the new ""Rating” system for constructional
articles, see below.

| AM sorry that some readers writing to us with queries in the past
few months have had a very long wait for answers. Two of our
technical staff recently decided that journalism was not for them,
and have left us to resume their careers in industry, leaving us very
short-staffed. We have now filled the gaps, and hope that we shall
be well on the way to clearing the backlog of letters by the time this

whatsoever in trying to control in-band interference, so the

issue is published.

jammers, the music players, the heavy breathers, etc., etc., will

have a free rein!

QUERIES

While we will always try to assist readers in
difficulties with a Practical Wireless project,
we cannot offer advice on modifications to
our designs, nor on commercial radio, TV or
electronic equipment. Please address your
letters to the Editor, '‘Practical

Wireless’’, Westover House, West
Quay Road, Poole, Dorset BH156 1JG,
giving a clear description of the problem
and enclosing a stamped self-addressed
envelope. Only one project per letter please.

Components for our projects are usually
available from advertisers. For more dif-
ficult items, a source will be suggested in
the “Buying Guide" box included in each
constructional article.

~ SUBSCRIPTIONS

. Subscriptions are available to both home
and overseas addresses at £11.80 per
annum, from *’Practical Wireless’' Sub-
scription Department, Room 2613,
King’s Reach Tower, Stamford Street,
London SE1 9LS. Airmail rates for over-
seas subscriptions can be quoted on
request.

Practical Wireless, November 1980

service

BACK NUMBERS AND BINDERS
Limited stocks of some recent issues cf PW

are available at 95p each, including post
and packing to addresses at home and
overseas.

Binders are available (Price £4.30 to UK
addresses and overseas; including post and
packing) each accommadating one volume

of PW. Please state the year. and volume

number for which tbe binder is required.
Send vom orders to POIt Sales Depart-

“ment, IPC Mag.dnu Ltd., Lavington

House, 26 Lavington Street, London
SE1 OPF. All prices include VAT where
appropriate. Please make cheques, postal

~orders, etc., payabie to EPC Mnge:mas :

l.lrmted‘ :

PROJ F.CT GOST
The approximaw cest quoied in e

used for the prototype. For some projacts
the type of case may be critical; If so this
point wlil be mentioned in the Buying
Guide.

www americanradiohistorv com

: complexlty

- workshop facilities and test eq :
structional article iﬁcmdﬁs ‘the box or case . construction, testing-and alignment Con-.--

“structional informatio

okl

coms*rnurmou nATme =
Each constructional project q_vill_ in future be i
given a ratlng, o guide mdsm as tu its:

A pmjact that can be tae:kied by & beginner

who is able to idemiiy .components and
handle a soldering iron fairly competently.
Generally this category will be used for

~ simple projects, but sometimes for more
~ complicated ones of wide appeal. In this.

case, construction and wiring will be dealt-' i
with in some detail; e e

Intermediate s &
A project likelyto appeal to a wide rangeof
constructors, and requiring only basic test
equipment to complete ‘any tests and ad-
justments. A fair dagraa of axporlence in

- building eiectromc or. radio pfo!m ds:
- assumed. e e e

Advanced -' ;
A project likely: wappaal
constructor, and S 1
uipm\_ent'*for

limited to the mora criﬁca! aspe
praject. Definitaly not rqcprnmsndedi’br
beginnar to tacida ori hlsown. %
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As from 1 August 1980, a new
amateur radio communications shop
has been opened at Kempston near
Bedford.

The new company, named Bedford
Audiocom, at present hold agencies for
Yaesu, FDK, Jaybeam and Bantex, and
others will follow. Bedford Audiocom
intend to specialise in mobile and por-
table rigs and a wide range of aerials
and accessories.

Further information from: Bedford
Audiocom, 76 Bedford Road,
Kempston, Beds. MK42 8BB. Tel: Bed-
ford (0234) 854133,

New Component Centre

A new component shop has recently
been opened by Riscomp Ltd. in order
to supply a wide range of components,
test equipment and books to the
amateur and enthusiast.

In addition, the full range of audio
modules from Autona Ltd. will be
stocked.

Opening hours are, Monday to
Saturday 9.00am to 5.00pm, closed all
day Wednesday.

Riscomp Ltd., 21 Duke Street,
Princes Risborough, Bucks. Tel: (084
44) 6326.

Solent Audio 80

Hamilton Electronics Ltd. of
Southampton are the host exhibitor at
Solent Audio 80. which is being held
on 25 and 26 October.

Solent Audio is now established as a
major regional Hi-Fi show and this year
is supported by thirty leading manufac-
turers.

Three complete floors have been
booked at the Post House Hotel,
Southampton, and each exhibitor will
have an individual demonstration
room. Representatives of the manufac-
turers will be in attendance throughout
the show.

Further details from: Hamilton Elec-
tronics 'Ltd., 35 London Road,
Southampton SO1 2AD. Tel: (0703)
28622.
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BANDSTAND

25p — E 11

Giving Two-Way Radio Its Voice

Bandstand Monthly

“Bandstand”, the monthly publication
of a group promoting the legalisation of
CB Radio, is having to increase its
cover price.

I understand from its Editor, Mike
Evans, that the circulation of “Band-
stand” is increasing very nicely.

The new price for “Bandstand” is
25p per copy, or a 12-month subscrip-
tion for £4.44 (1st Class Post) and
£4.20 (2nd Class Post). Applications
should be sent to: B.M. Bandstand,
London WC1TV 6XX.

Special Event

Ormskirk Amateur Radio Club will be
operating a special amateur radio sta-
tion GB2MS, for the Jamboree on the
Air, to be held on 18 and 19 October
1980, from the 8th Sefton East Scout
Group HQ, United Reformed Church,
Horthway, Maghull, Nr Liverpool.

Operation will be on all h.f. bands
between 1300 and 1700, on both
days. It is hoped to interest the scouts
in the hobby with various construc-
tional projects, demonstrations and to
run a course for the Scout “Com-
munications” badge.

Further details from: P. J. Kay
G4GCB, “Norin”, 6 Shireoaks, Belper,
Derbyshire.

www.americanradiohistorv.com

Diary Date

The British Amateur Television Club
are holding their “"BATC Convention
80" on 5 October 1980 at the Post
House Hotel, Braunston Way,
Leicester.

The hotel is located off the A46
about one mile from the M1 motorway.

There will be many attractions for
the amateur TV buff.

Details from: Mike Cox GBHUA, 16
Woodclose Road, Scunthorpe, South
Humberside DN17 1RU.

Nascom Exercise
Programs

A booklet of BASIC games programs
for the Nascom 1 and 2 microcom-
puters entitled “BASIC Programs Book
1" has been produced by the Inter-
national Nascom Microcomputer Club
priced £2.50 plus 40p postage.

Ten programs have been “LISTed"”
from programs running in a Nascom
using the 8K BASIC and are primarily
intended as exercises in learning how
to use the machines. Although they all
run, the INMC recommends users to
enter the programs and not only to
make them work but also to study how
they work.

The booklet, additionally, lists a
number of sub-routines and a complete
table of HEX codes for reserved words
and graphics, and offers guidance on
overcoming two minor bugs and deal-
ing with “Listening to Tape" in BASIC
using NAS-SYS 1 and NAS-BUG.

The booklet is available from the:
INMC, c/o Oakfield Corner, Sycamore
Road, Amersham, Bucks.

Disco D.1.Y. Centre

Roger Squire’s have recently opened
their sixth outlet in liford, Essex.

As usual with all Squire’s shops a
big range of spares and d.i.y. products
will be available for the Disco operator.

The product range will include,
speaker chassis, turntables, cartridges
and stylli, plugs, sockets, bulbs, spots
of many different types, and all types of
cable for Discos and lighting rigs.

The new Roger Squire's shop is at:
415 liford Lane, liford, Essex. Tel- 07-
478 1153.
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New Scanning Receiver

The SX-200 Scanner covers the bands
26-88MHz, 108-180MHz and
380-514MHz on both a.m. and f.m.
modes, and incorporates a digital
clock.

Frequency entry is by keyboard, and
the SX-200 will scan the channels
stored in its 16 memories or search
any band between user-programmed
limits. Two-speed scanning or
searching, and optional scan delay are
featured.

Either the integral whip or external
50-75Q antennas may be used, and
there is a switched 20dB attenuator for
local reception. The power supply is
12V d.c., or a.c. mains via an external
adaptor.

The SX-200 measures just 75 X
210 x 235mm and weighs around
2.8kg. It is priced at £241-50 which
includes VAT and p&p, and is available
from: Gareth Electronics, 7 Norvic
Road, Marsworth, Tring, Herts. HP23
4LS. Tel: Cheddington (0296) 668684.

Portable Cap. Meter

The recently introduced Model 820
portable capacitance meter from Ha-
vant Instruments Ltd., is an economical
multi-range instrument combining
digital accuracy with complete por-
tability. Its ten ranges cover

capacitances from O-1pF to 1 farad.

Accuracy is 0-5% or 1% of full scale,
and resolution down to O-1pF ac-
cording to range.

In use, the capacitor leads are simply
inserted into a pair of slots and the
capacitance is indicated on the clear
4-digit l.e.d. display. A flashing display
provides overrange indication. Provi-
sion is also made for using jack plugs
when measuring in-circuit capaci-
tances.

Housed in a robust moulded case,
the 820 weighs only 675g (1:51Ib)
and is powered by either rechargeable
or disposable cells, facilities for using a
charger are provided. A tilt stand, spare
fuse and 26-page operating manual
are also supplied.

Costing £80 plus VAT, the unit is ob-
tainable from: Havant Instruments Ltd.,
Unit 3, Westfields, Portsmouth Road,
Horndean, Hants. Tel: (0705) 596020.

If you please

Please mention “Production Lines”,
when applying to manufacturers or
suppliers featured on this page.

More on pages 73 and 74

Cassette Eraser

S.G.l. Ltd. is marketing a video eraser
which will erase video and audio
cassettes and tapes in seconds.

Called the Videoraser, it is used in-
stead of the recorders own internal
mechanism and leads to a reduction of
wear on the video head and conse-
quently their costly replacement.

It is claimed to erase 100 times bet-
ter than a recorder thus enabling higher
re-recording standards to be achieved
and prolong the usable life of the tape.
The Videoraser measures 120 x
114mm, weighs 2 kilos, is powered by
a.c. mains and provides a magnetic flux
of 1400 gauss which makes it possibly
the most powerful eraser of its type
and can erase a two inch cassette.

Costing £56.93, VAT included, itis a
worthwhile investment for the

domestic user and can be obtained on
a cash-with-order basis from: S.G.L
Ltd., Fircroft Way, Edenbridge, Kent
TNG6 6HA. Tel: (0732) 864111.

Safety Tape

An increasing number of yachts and
small boats are being fitted by their
owners with wv.h.f radiotelephone
equipment, as a means of keeping in
touch and of summoning help in an
emergency. As the marine v.h.f. band
gets busier, it is more important than
ever that the correct operating
procedure is used. In fact, life could
depend on it.

Practical Wireless, November 1980

A novel way of learning that
procedure is from a pre-recorded
stereo tape cassette, part of a package
called the "VHF Guide”. The cassette
covers just about every eventuality,
including making a link telephone call,
talking to coastguards, marinas and
port operations stations, listening to
weather and navigation warning

broadcasts, and, most important,
making emergency and distress
(Mayday) calls. There is also

wwWwW americanradiohistory com

information on licensing the station
and operators.

A handy reference booklet and a
Mayday “prompt” card complete the
package, which was prepared in close
co-operation with HM Coastguard, the
British Post Office and the Royal
Yachting Association.

The VHF Guide costs £5-95 plus
45p postage and packing from:
Double-Tee Productions, 35 Mall
Road, London W6 9DG.
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No doubt most readers are already equipped to measure
resistance since resistance measuring ranges are a feature
of every multimeter. However, analogue test meters nor-
mally use a very simple form of resistance meter circuit
which basically just consists of adding the meter, a bat-
tery, a variable resistor, and the test resistor in series. The
variable resistor is adjusted for full-scale deflection of the
meter with the test prods shorted together, and adding a
resistor across the test prods then results in reduced
current flow and a correspondingly lower meter reading.

This produces the familiar and rather inconvenient
reverse reading resistance scale. The scale is also non-
linear with severe cramping at the high-resistance end, and
this also tends to be a little inconvenient and with rather
poor accuracy.

Linear Scale

The conventional method of obtaining a forward
reading linear resistance-scale is to feed the test resistor
from a constant current source and measure the resultant
voltage using a high impedance voltmeter, which will not
draw a signiﬁcanl proportion of the constant current
generator’s output.

The voltage needed to drive a given current through a
resistance is obviously dependant upon the value of the
resistance, and will rise in proportion to the value of the
resistance. For example: 1 volt is needed in order to drive
1 ampere through 1 ohm. Doubling the resistance to 2
ohms would require 2 volts for the same current flow, 3
ohms would need 3 volts, and so on. Thus a forward
reading linear scale is produced.

Circuits of this type often use current source and meter
circuits which fall clearly into two separate sections, but

Robert GOFFIN

Vref

(R under
% Ra test)
ov

Fig. 1(b)

WAD639

Fig. 1(a)

others use a disguised form of circuit which employs
operational amplifier techniques. The unit described in this
article falls into the latter category, and this enables an
extremely simple circuit to be used. In fact this circuit is
not really much more complicated than the ordinary
resistance meter circuit, and the unit is well within the
scope of any constructor, including the beginner.

Circuit Operation

The unit is based on an operational amplifier connected
in the non-inverting amplifying mode. The circuit of Fig.
1(a) shows this basic amplifying arrangement. The input
is applied to the non-inverting (+) input and a negative
feedback loop consisting of two resistors is connected
between the output and inverting (—) input.

The voltage gain of this circuit is equal to (Ra + Rb)
divided by Ra. This is because the output voltage is equal
to the voltage difference across the inputs multiplied by the
open loop voltage gain of the operational amplifier.

Theoretically an operational amplifier has infinite gain

[WADG40] 0 +oV
QD
Resistor S3
under test
O]
R1 ©
§ B SK1 SK2
D1
r-maom S1 -
10M 1k
4 c1 M [100k
- 5 4o
100n ﬁf 1Rugk :*Ui Ek Fig. 2: The complete circuit dia-
ov gram of the resistance meter
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Please send me:

Total value of my order £

MNo.

I enclose cheque/PO or debit my Access/Barclaycard

ZETRON CLOCK RADIO Full fidelity
AM-FM-LW radio with green tube

electronic time display. Alarm,
settable anywhere in 24 hour period,
can also activate radio to provide
wake-to-music facility. 60 minute
sleep timer with auto shut-off and
touch snooze control. Auto bright-
nesscontrol. Power failure indication,

£16.95 + 85p p&p.

SEIKO QUARTZ LCD MEMORY-
BANK CALENDAR WATCH

Displays hour, minute, second,
month, day of the week and date in 12
hour indication — or 24 hour at the
touch of a button. Button touch also
display month and year and dates for

(5 e s s o e e s . 1

To: Mitrad, 68-70 High Street, Kettering, Northants.

Zetron clock radio(s) ot £17.80 inc p&p
Seiko Watch(es) at £50.80 inc p&p
Pen Watch(es) at £12.00 inc p&p

EN &

Name

(block letiers please)

Address

- T

I ECredit card holders may telephone (0536) 522024 24 hours a day stating card number for immediate

attention. All orders despatched within 48 hours. Delivery subject 1o availability. Full refund if not
completely satisfied. Mitrad. Registered in England No. 1500613. Code: PW.
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The premier mail order house
specialising in quality products
and superior after-sales care.

a designated month with Sunday
dates flashing. Stores dates in
memory up to 11 ahead, flashes
‘MEMO’ on designated dates.
lluminated time and calendar
display. Display flashes when battery
nears life end. Stainless steel case
and wrist strap (adjustable). In
presentation case with instructions.

£49.95 + 85p p&p.

PANTER QUARTZ PEN WATCH

Five function LCD pen watch showing
hours, minutes, seconds, month and
date, Computerised four year date
memory. Ball point pen. Stainless
steel case. Price includes presenta-
tion case and full instructions.

£12.00 inc. p&p.

From the collection of 12 month
guaranteed leading make products
offered through Mitrad’s 48 hour
distribution system and backed by
Mitrad’s own service organisation.
For complete product range, ring or
write for catalogue. Trade price list
available for bulk buyers.

MITRAD 68-70 High St.,
Kettering, Northants.

Telephone 0536 522024
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PRESENT

RTTY TERMINAL UNIT
CT100

Incorporating COMPLETELY AUTOMATIC receive/transmit

modes. Protected and buffered input provided for TTY

keyboard. Automatic re-generation of incoming tones.

Special r.f. interference suppression circuit, etc., etc.
INPUTS FOR: OUTPUTS FOR:

Audio FSK signal in; Data in | VDU or other TTL compatible

from VDU (e.g. G3PLX); TTY | equipment; TTY Magnet -

Keyboard or Tape Reader. single or double current; AFSK
to drive Transmitter.

Featuring a unique digitally controlled ' Autoprint’ circuit which is a

superior replacement for the 'Antispace’ and "Autostart’ facilities

found on some other terminal units. The terminal will ignore most
CW and phone signals but will respond to a correct RTTY signal.

All prices include VAT: CT101 Receive/Transmit VDU only £99.60.
CT103, with Teleprinter interface £104.90.
All models plus £2.50 towards delivery.

ALSO A MATCHING

VIDEQ DISPLAY UNIT

MODEL CD300
especially designed for the

RTTY ENTHUSIAST!

The video display unit is designed to be an all-electronic replace-
ment for a Teleprinter, and therefore does NOT suffer the disadvan-
tages of bulk, unreliability and noise.

The basic function is to take Murray Code — either from a Terminal

Unit {on receive) or from a Keyboard — and produce a complete TV

signal. This signal may be fed into a monitor or modulated and fed
into the aerial of an ordinary domestic TV set.

It may also be used {(with a keyboard) to send Murray Code signals
for transmit purposes.

64 characters per line.

TTL compatible input. Standard IV video output.

Auto-scroll at end of page.

16 lines per page.
Flashing cursor.
Front panel controls for:

Letter shift. Page reset.

Line feed.

Figure shift.
Carriage return.
Built-in mains P.S.U. Styled to match the Catronics CT100

Terminal Unit. Cabinet size 9" x 21" x 7" approx.

Now with built-in UHF Modulator for only £170 incl. VAT
(plus £2.50 delivery).

PLESSEY SL1600 Series ICs

SL1610 £1.62 | SL1611 £1.62 | SL1612 £1.62 | SL1613 £2.30
SL1621 £2.15 | SL1623 £3.20 | SL1626 £2.60 [SL1630 £2.15
SL1640 £2.42 | SL1641 £2.42

Other parts for SSB ti
ALL PRICES INCLUDE VAT but please add 40p min. postage.
Access and Barclaycards welcome
COMMUNICATIONS HOUSE

20 WALLINGTON SQUARE,
WALLINGTON, SURREY SM6 8RG.
Tel: 01-669 6700.

S AL AARARRARAR AR AAARARARATRARAE AR TR SRR AR AR RE AR AR AR TATRA TR AR ARANANAANRRARRANT AR RRRARARR AN
SRR R RAR R ARARRRA LA REARA LA LA A AR AR AR AR LR AR LA AR AR AR AR AR AR RRAR AR RRRRARRA AR LR AR RRRARRRARR AR IR ANTRRN

Mol

iver also a

ANANANAANANN

g
2
2
g
%

Shop/showroom open Monday-Friday: 9-5.30
(closed for lunch: 12.45-1.45) Saturdays: 9.00-1.00.

NEW MAIL ORDER SERVICE
FOR CONSTRUCTORS IN
DEVON & CORNWALL

I.Cs., all discreet components, die cast & instrument
cases, S.Dec breadboards, matrix & copper clad
boards, panel meters and speakers, AC/DC convertors,
DC adaptors, in fact everything the constructor may

require

ENQUIRIES WELCOME

also: soldering irons, multimeters, transisor testers,
SWR meters, test leads etc.
SPECIAL OFFERS:— mains neons (amber + red) 30p.

S.P.S.T. toggle switches @ 38p. D.P.D.T. toggles @
50p. plus special offers on headphones (from £3) etc.

R

Callers welcome 9 a.m.-5.30 p.m. Mon.-Sat. inc.

P.A. equipment, scanning monitors, mobile radio
accessories/aerials also stocked.

Providence Street,
North Hill, Plymouth. PL4 8JG
Tel. (0752) 21581-2

STEPHENS-JAMES LIMITED!

COMMUNICATION ENGINEERS
47 WARRINGTON ROAD, LEIGHWN7 3EA

ENGLAND
Telephone (0942) 676790
Everything for the Short Wave Listener.
We stock receivers and listening aids by most of the world's leading manufacturers.
Full range of VHF receivers—transceivers. Mobile equipment pre-
selectors—filters—antennas. Stabilised power supplies from 2 10 20 Amp.
Antenna switches—converters, Aluminium masts—clamps. Antenna rotators.

Trio R1000 Recaeiver

Digital readout general coverage receivar
covering 200KHz 1o 30MHz with a P.LL
synthesiser. Also incorporating quartz digital
clock. £298.00.

Trio RB20

Amateur Band Receiver £690.00.

Send for full specifications of our full range of
raceivers covering from 200KHz 1o 520MHz,
Our seccndhandg equipment changes daily.
Send SAE for up to date lists. Part exchange
walﬁoms Good clean Equipment bought for
cash.

We have a good range of secondhand
equipment at all times. Send large S.A.E.
for details or telephone. Open 6 days
aweek.

Bearcat 220FB Receiver

Scanning Receiver, 66-88MHz-118-
136MHz, 144-148MHz-144-148MHz,
420-450MHz-450-470MHZ. 470-512MHz
£25B.75.

Send S.A.E. for details of our range Aircrah
Band Receivers.

X VAT included
== DEACs &%
e 2w RECHARGEABLE
="  VARTA BUTTONS BATTERIES.
— 1-24V PER CELL)
|
225mA DKZ 600mA DKZ
Size/Cell 25mm diax 9mm 344mm diax 10mm
4.8V Pack £3-20 £5.565
6-0V Pack =% £6.94
9.6V Pack —_ £1110

CYLINDRICAL NICADS .HP7 Size 80p only. HP11 Size £2.35: HP2 Size

£3-20: PP3 £4.00; PP3 Charger £5-00.
CHARGER

CONSTANT  CURRENT

—  Swirched 9mA/25mA/50mA/

120mA/200mA/400mA output —charges 1 to 12 nicads - £13-95.

V & F SMALLCRAFT (POPLAR) LTD
38, STONELEIGH ROAD, CLAYHALL, ILFORD, ESSEX
Tel: 01-550-6642
LIMITED TRADE DISCOUNTS POSSIBLE ON DEACs.
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and any difference between the input voltages will result in
the output going fully positive if the (+) input is at the
higher potential, or fully negative if the (—) input is at the
higher voltage. Practical operational amplifiers do not
achieve theoretical perfection of course, but their open
loop gain is normally in the region of 200000 times and
can be regarded as infinite for most practical purposes.

In the circuit of Fig. 1(a), applying an input voltage will
unbalance the inputs and cause the output voltage to rise
or fall, depending upon the polarity of the input signal. As
it does so, due to the coupling through Rb it will raise or
lower the voltage at the inverting input, as appropriate,
and once again balance the inputs.

If Rb has a value of zero, the output will assume the
same potential as the non-inverting input in order to
balance the input potentials. If Ra and Rb have the same
value, then due to a potential divider action the output
must be double the input voltage in order to balance the in-
puts. Making Rb two times the value of Ra will produce
an output voltage three times that of the input voltage,
since the potential divider action across Ra and Rb will
result in only one third of the output voltage appearing at
the inverting input. It will be apparent from this that the
equation given earlier is, therefore, correct.

This resistance meter circuit uses the basic configura-
tion shown in Fig. 1(b). Here a stable reference is applied
to the non-inverting input, and Rb is the test resistance. A
voltmeter is connected between the operational amplifier
output and the reference voltage.

If, for the sake of this example, we assume that the
reference voltage is 1 volt and Ra is 1kQ, with Rb at
zero the circuit will have unity gain and the meter will read
zero because 1 volt will be present at both its terminals. If
Rb is raised to 1kQ, the circuit will have a voltage gain of
two, 2 volts will appear at the amplifier output, and the
meter will register the 1 volt developed across its ter-
minals. With Rb at say 5kQ, the circuit will have a voltage
gain of six, 6 volts will appear at the output of the am-
plifier, and the meter will register the 5 volts present across
its terminals.

This gives the required forward reading linear scale
resistance meter action with the meter reading being
proportional to the test resistance. Note that the current
through Ra and Rb is constant and does not vary with
changes in the value of Rb, and that the voltmeter reading
is equal to the voltage across Rb. The circuit is therefore
really using the constant current generator/high im-
pedance voltmeter system mentioned earlier, but in a
disguised form.

The complete circuit diagram is shown in Fig. 2.

A reference voltage of about 0-6 volts is provided by

* components

MODE
. TEST .
RESISTANCE

forward biased silicon diode D1. R7, R8 and M1 comprise
the voltmeter circuit which has a sensitivity of about
6 volts f.s.d. (i.e., ten times the reference voltage). The
voltmeter sensitivity can be varied to some extent by ad-
justment of R7 for calibration purposes. R2 to R6 are the
equivalent of Ra in Fig. 1(b), and one of these is selected
by S1. This provides the unit with five measuring ranges of
0-1kQ, 0-10k€Q, 1-100kQ2, 0-1MQ, and 0—-10MC.

C2 is the compensation capacitor for IC1, which is a
CA3130 device. This particular operational amplifier has
been chosen because it has an extremely high input im-
pedance of typically 1500 000M£, and this removes inac-
curacies on the higher ranges due to the input impedance
of the amplifier shunting the lower feedback resistor. It is
also necessary to use a device, such as the CA3130, that
operates with its inputs and output close to the OV rail.

With S1 in the position shown, the circuit works nor-
mally, but when it is in the alternative position the meter is
disconnected from the main circuitry and is connected
across the supply lines via R9. This converts Ml to a

Resistors Capacitors
IW 5% Polyester
4.-7kQ 1 R1 100nF
39k 1 R8
TS Ceramic Plate
W 2% Srbe 120pF
1000 1 R6
s ] Bo Semiconductors
10kQ 1 R4 / piatet
ntegrated Circuits
100kQ 2 R3, R9 CA3130
1MQ 1 R2
Q-1W horizontal preset Diodes
22k 1 R7 1N4001

Switches
1 pole 5 way 1 S1
1 Ci 2 pole 2 way 1 S2
S.p.s.t. push-to- 1 S3
make
1 c2
Miscellaneous
188 x 110 x 60mm plastic case;
Printed circuit board; Meter 60 x
1 Ic1 45mm moving coil 100pA fs.d.;
PP3 battery and connector to suit;
Knobs (2); 4mm terminals, red
1 D1 (1), black (1).

Practical Wireless, November 1980
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Fig. 3: The p.c.b. copper track pattern is shown full
size at the top. The component placement is indicated,
together with the other wiring above

26

0-10V voltmeter which can be used to check the loaded
supply potential. The battery should be replaced when this
falls much below 8V.

C1 is a supply decoupling capacitor and S2 is the on/off
switch. A non-locking push-to-make type is used here as
the supply should only be connected when a test resistor is
connected into circuit and a measurement is actually to be
made. This is because the meter will be driven beyond
f.s.d. with no test resistor in circuit. The circuit has been
designed so that a maximum meter overload of only about
50 per cent can occur, and while this is unlikely to damage
the meter it is not advisable to risk this.

Current consumption is about 4mA, or so on all ranges
except 1kQ when it is approximately 9mA, and this can be
supplied by a PP3 or other small 9 volt battery.

Construction

A 188 x 110 x 60mm plastic case is used to house the
prototype, but the unit could be fitted into a much smaller
case if desired. The general arrangement of the unit is not
critical and any sensible layout can be used.

R2 and R6 are mounted direct onto S1 and the other
small components are assembled on a small printed cir-
cuit. Once this board and the other wiring have been com-
pleted, the p.c.b. is mounted on the meter terminals.
Details of the p.c.b. and wiring are illustrated in Fig. 3.

Calibration

In order to calibrate the unit a close tolerance resistor, 1
per cent or better, having a value equal to the f.s.d. value
of one range of the unit is required. With this connected
across the test clips, S1 switched to the appropriate rangs,
and with R7 initially set for maximum resistance (fully
clockwise), S3 is depressed and R7 is adjusted for
precisely full scale deflection of S1. The resistance meter is
then ready for use. @

Practical Wireless, November 1980
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introducing

RTTY

part 3

Jeff MAYNARD G4EJA

We have already seen in Part One of this series that the
simplest method of generating RTTY for transmission is
with an AFSK unit. This can then produce AFSK or FSK
by modulating the appropriate transmitter. Accordingly, it
is not proposed to discuss any FSK circuits in detail.
Various suggestions for producing AFSK are given below;
however, before that is done it will be helpful to consider
interface circuits again so that the AFSK units need only
be designed for TTL-compatible input operation.

The most common terminal output arrangement is the
two-way switch biased to mark as shown in Fig, 21. In a
TTY system this could be arranged with —80V on the
mark contact and +80V on the space so that the tongue
switched between these two values. It is just as easy,
however, to arrange for the tongue to be grounded and the
mark and space contacts used to switch a flip-flop as
sho)wn in Fig. 22 (which also serves to debounce the in-
put).

Conversion of 80V signals can be done simply by using
a potential divider as shown in Fig. 23. A safer method is

Fig. 21: The most common terminal
output arrangement, a switch
biased in the marked condition

Mark

Space

Fig. 22: An alternative form of ter-
minal output, a flip-flop which also
‘*de-bounces’’ the switch contact

[WADG70]
(WAD +5V

k7
RTTY

4
I out
+5v
RTTY

Practical Wireless, November 1980

Fig. 23: The simplest method of
converting. 80 volt signals down to
TTL levels, but not the safest. Con-
sider, for instance, the result of the
4700 resistor going open-circuit

80V from tongue

Logic
out
80V from tongue +5V
1k2 k 2k2
SW 10

i Fig. 24: A more reliable method of

' 80 volts to TTL conversion, where

an opto-isolator gives complete

electrical separation between the
two circuits

to isolate the 80V supply completely from the TTL circuitry
by means of an opto-isolator as shown in Fig. 24.

In these methods only the +80V supply is needed and is
connected to the space contact. An advantage of using
80V is that the terminal contacts are “wetted” at each
changeover and are thus, as intended, kept free of oil and
other contamination from the mechanical parts of the ter-
minal. The opto-isolation method can of course be
changed for other voltages, simply by altering the value of
the resistor in series with the l.e.d.

Generating AFSK

Having developed a TTL-compatible signal as the output
of the terminal (with 1 representing mark and 0
representing space), the next task is to produce an AFSK
signal, with an output of 1445Hz for mark and 1275Hz
for space. Four basic methods are available for the genera-
tion of AFSK signals: switching betwen two oscillators;
switching the frequency-determining element of a single
oscillator; variable division of a crystal-controlled os-
cillator and use of a special integrated circuit.

For the first method, almost any type of audio fre-
quency oscillator can be used—f.e.t., multivibrator, 555
and so on. For example, two circuits based on Fig. 25
could be used with a suitable switching mechanism.

A reduced component count is one advantage of the
second method—using a single oscillator with alternative
frequency-determining components, rather than two dis-
tinct oscillators. Again, any number of different types of
oscillator can be employed. RTTY The Easy Way uses a
simple two-transistor multivibrator that the author used
for many successful QSOs. This circuit is shown in Fig.
26. The pre-set potentiometers should be of the multi-turn
variety. With a mark input, the 10kQ pot is adjusted for
1445Hz output; then the 5kQ pot is adjusted for 1275Hz
output with a space input, the latter pot being switched in
and out of circuit by the BC108 transistor.
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The four basic methods of generating AFSK signals. Fig. 25: An audio p - 3 Output

frequency oscillator based on an operational amplifier. Two such circuits
would be required. Fig. 26: A multivibrator oscillator with two switched
time-constants. Fig. 27: Division of a TMHz oscillator output by a chain
of 7493 integrated circuits. The two division ratios are selected by the
7430 gates and the 555 acts as a pulse stretcher to provide an output
with a unity mark-to-space ratio. Fig. 28: Using a. Plessey SL652

integrated circuit

Generating AFSK tones by division of a crystal-
controlled oscillator is a useful method, particularly if an
accurate source of, say, IMHz is already available from a
counter, MPU or other test oscillator.

Division of IMHz by 784 and 692 respectively will
produce outputs of 1275Hz and 1445Hz, both within 1Hz
of the desired frequency. This is easily done with 7493
dividers as shown in Fig. 27, which also shows an optional
crystal-controlled oscillator. The 555 timer is used to
lengthen the very short reset pulses from the gate, in order
that the ouput waveform has an even mark-to-space ratio.
Unused inputs of all the gates should be taken to the
positive 5V rail via 2-2kQ resistors. This circuit has the
advantage that, given an accurate source of IMHz pulses,
the constructor can produce an AFSK unit that does not
require any line-up procedure.

Several “custom” i.c.s can be used to produce AFSK
with minimum external components. The author has ex-
perimented with the Plessey SL652, which may be used as
a stable tone source as shown in Fig. 28. The 10kQ preset
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Londons Leading Stockists Of:
STANDARD YAESU ICOM FDK KDK MICROWAVE MODULES LUNAR SST SHURE HI-MOUND CDE STOLLE
TELECOMM ANTENNAE J-BEAM SWAN KATSUMI ETC.

C7800
The C7B0O0 is one of the most
advanced mobile 70cm
transceivers available.
Features include:— * Digital
Readout * Five Memories *
,Two Speed Scan Rate * L.E.D.

£274.85

inc. VAT
(C8800 is the matching 2m unit)

NEW LOW PRICE

FRG 7 £199.00

THE NEW C800

This 10 channel scanner out performs many
of its rivals due to its highly sensitive front
end and excellent filtering. A one channel
50MW transmitter is incorporated and is
ideal for local use. Controls include squelch,
volume, auto scan and manual channel step-
ping. The unit comes complete with channels
S20, R1, R2, R7, Nicads, Charger, helical
antenna and wire antenna.

PRICE £80.45 inc. VAT

CARRIAGE FREE

Power and S Meter and many
more. Why not try one for
yourself.

BEAT THIS PRICE!! £289 inc. VAT
FREE HEADPHONES WITH THIS SET AND WITH FRG7

Just a small selection from our comprehensive range of accessories.

SWR25: This ever-popular twin

SWR and Power meter covers 3-200MHz

swnzoon swr/power meter coverin
OFZOGJ'ZKW

m_power range 3— 30MHZ

3.5-150MHz at £12.65 inc.
VAT. P&P 50p

e

DL-30 Dummy load 25W
DC-150 MHz £6.35 inc. VAT.
P&P 25p.
T-100 80W Dummy load
DC-500 MHz £24.10 inc. VAT.
P&P 25p.

VHF zlzofzoow £40.20. P&P £

L

T-435: VHF/UHF swr and power meter with

CT-1 Coax Toggle 3 S50239's
£6.85 inc. VAT, gg{ 5p.

CT-2 Coax Toggle 2 S0239's 1
PL259 £6.85 inc. VAT. P&P 25p.

PX402 13-8V DC 3 amp

continuous 4 amp max

fully stabilized power

supply with overload pro-
‘ tection £22.95 inc. VAT.

P&P £2.00.

Also available:

PH5000, 5A continuous,

7A surge. EP2500, 25A

2/20/120 watt ll'm:lug7 line power measurement

£34.45 inc. VAT, P&P continuous, 30A surge.

T-200  150W Dummy load = f\=

DC-500 MHz £35.60 inc. VAT, =/ : £

P&P 25p. = We are London'’s Largest Stockist of Microwave Modules products.
MMC144/28
MMC144/28L0
MMC432/28-S
MMC432/144-5

{ 2m converter)
{_2m converter)
{70cm converter)
(70cm converter)
MMC1296/28 {23 cm converter, 10m output)
MMK1296/144  (23cm converter, 2m output)

FREQUENCY COUNTER:

MMDO50/500 (500MHz digital frequency meter)
MMDEOOP {600MHz prescaler)

MMDP1 {frequency counter probe)
RECEIVE PREAMPLIFIERS:

MMAZE (10m preamplifier)

MMAT44Y { 2m RF switched preamplifier)
MMA1296 {23cm preamplifier)

FILTERS:
MMF144
MMF432
VARIOUS:
MMV 12986
MMS384

TRANSVERTERS:

MMT28/144 {10m linear transverter
MMT144/28 { 2m linear transverter
MMT432/28-S  (70cm linear transverter)
MMT432/144-R  (70cm linear transverter)
MMT70/28 [ 4m linear transverter)
MMT70/144 [ 4m linear transverter)
MMT1296/144  (23cm linear transverter)

LINEAR AMPLIFIERS:

MML144/25 [ 2m 25 watt linear amplifier)
MML144/100 { 2m 100 watt linear amplifier
MML144/40 { 2m 40 watt linear amplifier
MML432/20 (70cm 20 watt linear amplifier
MML432/50 {(70cm 50 watt linear amplifier
MML432/100 (70cm 100 watt linear amplifier
RECEIVE CONVERTERS:

MM2000 [RTTY to TV converter)
MMC28/144 (10m converter)

MMC50/28 { Bm converter)
MMC50/28L0 | Bm converter)

MMC70/28 | 4m converter) ATTENUATOR:

MMC70/28LO { 4m converter) MMR15/10 {15d8B attenuator, BNC terminations)

THE ABOVE PRICES ARE INCLUSIVE OF VAT BUT NOT POSTAGE. PLEASE ADD POSTAGE TO THE ABOVE PRICES AT THE FOLLOWING RATES:
UNITS "A’: E0.675 UNITS ‘B £1.75 UNITS'C: £2.25 UNITS'D: £2.75

$ 5 58

ooEEOm

{ 2m filter)
{70cm filter)

{70cm to 23cm varactor tripler}
{3B4MHz frequency source)

» »» >P»P PP

rrrrrm

Send 25p for
full details
of our range.

400 EDGWARE ROAD
LONDON W2
01-723 5521 Tix: 298765

iuncumlmf INSTANT H.P.
& P/EX. WELCOME
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Multimeters.
what price
excellence?

. . . certainly less than you think. By incorporating

a custom made LS| chip, these fully auto-ranging

3} digit multimeters are available at prices from
under £50.00.

SK-6110
(illustrated)

£67.17

+ VAT
SK-6220

£45.43

+ VAT

Supplied complete
with batteries, test
leads, spare fuse and
instruction manual.

SK-6110 and SK-6220
Full auto-ranging on both voltage and resistance

Current measurement up to 10A DC and AC

Unit and range automatically displayed

Auto polarity and auto zero

Only 5mW dissipation—200 hours continuous use

Zero adjust key to correct for test leads on low
value measurements

High impact ABS case
Low battery indication

OO0 oooood

SK-6110
[] Audible continuity test function

[J Range hold function
[ Audible over-range indication

VISA
Telephone orders welcome for Access and Barclaycard E
and all account customers. All prices inc. P.&P. E

WEST HYDE

West Hyde Developments Limited,
Unit 3, Park Street Industrial Estate, Aylesbury, Bucks. HP20 1ET.
Telephone: Aylesbury (0926) 20441/5.

New 7th edition

AMATEUR
RADIO
TECHNIQUES

Basically an ideas and source book, this ever-popular
work by Pat Hawker, G3VA, brings together a large
selection of novel aerials, circuits and devices,
together with many fault-finding and constructional
hints. In this latest edition some 50 new or revised
pages describe the most recent techniques; the
"quick guides” now cover such topics as
microprocessors and vmos power fets.

Chapter titles are: Semiconductors; Components
and construction; Receiver topics; Oscillator topics;
Transmitter topics; Audio and modulation; Power
supplies; Aerial topics; Fault-finding and test units.

368 pages £6.08

Price includes postage, packing and VAT where applicable. Postal
terms: cheques/POs with order (not stamps or book tokens). Goods
are obtainable (less P & P) at RSGB HQ, 9.30-5pm, Monday —
Friday.

The RSGB is the national society repr ing all UK radio
s and bership is open to all interested in the
hobby, including i s. The Society also publish a
complete range of books, log books and maps for the radio
. C the bership services ion for more
information about amateur radio, the RSGB and its
publications.

Radio Society of Great Britain
35 Doughty Street, London WC1N 2AE
Telephone 01-837 8688

IlVOOD & DOUGLASI

With the winter evenings approaching, the constructional season
for radio amateurs is about to begin. If you are undecided on your
winter project perhaps you can find something in our range of
over 30 kits and modules to suit you.

70FM05TR In case you missed last months review of this
single channel FM transceiver for 70 cms here are a few details. The
receiver sensitivity is typically 0.4 V and uses duel gate MOSFETS
and a high quality crystal filter. The audio output drives an 8§
speaker. The transmitter gives 500mW of RF and has a modulator on
the pcb. Both boards use readily available crystals and measure a very
compact 6" by less than 13".
Kit RX£3B.50 Assembled RX £47.25
TX £17.80 TX £25.95
70MCO6TR When one channel is not enough then by adding
this two pcb set you will have 6 channels on tx/r. This includes a
toneburst for repeaters and a scanner to ease monitoring.
Kit RX £18.60 Assembled RX £26.05
TX £11.30 TX £18.10

144SY25B an m synthesiser for 25KHz steps at 144-
146MHz. The output frequencies are 5-5, 11, 22 or 45MHz on
receive and 6, 12 or 24MHz on transmit. This will feed most
commercial radio telephones and also the PW NIMBUS. So for the
cost of ten crystal channels you get full band coverage, crystal

i controlled toneburst, repeater +600KHz offset, out of lock inhibit and

channel selection by channel number.
Kit £50.95 Assembled £69.70

INTERESTED? it you would like further details of these and
our many other products then send a large SAE (please!) for the latest
lists. The above prices include VAT at the current rate but please add
60p p&p on the total order. The prices include all items to make a
working pcb module. We do not supply external hardware such as
boxes or switches etc. This leaves you free to use the modules in
whatever configuration you wish and yet have confidence that the
electronics will perform well. We will gladly service any of our
products providing it has been built as directed. We make a small
charge for this facility depending on complexity. Kits when in stock
are return of post otherwise 10-14 days. Assembled items 10-14
days.

9 HILLCREST, TADLEY
BASINGSTOKE, HANTS RG26 6JB L\

Practical Wireless, November 1980

www americanradiohistorv com




(which should be multi-turn) sets the mark frequency (pin
9 high), after which the 3-3kQ preset (also multi-turn) is
used to set the space frequency (pin 9 low). For a
minimum-chip terminal unit for transmission and recep-
tion the reader is referred to Radio Communication
Handbook by Plessey Semiconductors, which suggests a
method by which a single SL652 may be used for both
functions. If experimenting with the SL652, great care
must be taken not to exceed 6 volts on either power rail.
Op. amps., for an active filter say, can be run from +6V in
conjunction with an SL652.

Each of the AFSK circuits described above produces a
squarewave output. This should not be fed directly to a
transmitter but should first be passed through a low-pass
filter. A simple CR network such as shown in Fig. 29 will
suffice, although the user may care to add an active band-
pass filter based on a 741 if desired.

Storing Messages

Using a combination of circuits discussed so far, the
licensed amateur can very easily join the ranks of active
RTTY enthusiasts, assuming of course he has some form
of terminal. However, with the exception of
microprocessor owners (dealt with in a later article), it will
soon become evident that some additional equipment is
highly desirable. This is because of the difficulty of sending
repetitive messages from a keyboard—particularly for the
one-finger typist. The most obvious message that needs to
be sent repeatedly is CQ, although even this has variants

Fig. 29: A simple CR In »—ANN\—9 » Qut
low-pass filter to 3k9 l
limit the AFSK o1
generator output g
spectrum N
RTTY in RTTY out
Clock UART = T/R ]
= switching
00) & 1
N
1K RAM
HEEE
1K RAM
1K RAM
HEEE
1K RAM
[[ 1]
1K RAM

Fig. 30: Basic block diagram of a 1K RTTY store

[WADGBD] i ——

WADBEQ Terminal 2 —LML
Papertape —»

Store ==

Fig. 31: Combining several message-originating
devices onto a single TTL bus
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The control panel of the author's 1K RTTY message
store

(CQ DX, CQ CONTEST, etc.). Other messages can in-
clude test patterns, one’s own callsign (particularly when
beset by QRM) and RTTY pictures.

Incidentally the two most common test patterns are the
“fox” message (the quick brown fox jumped over the lazy
dog in the stable), because it includes every letter of the
alphabet, and a string of RYs because this is the resulting
output when keying alternate mark/space.

Traditionally the source of such standard messages has
been paper tape. Many of the older TTY terminals include
a paper-tape reader and punch, and stand-alone units are
still readily available if rather cumbersome. Messages on
tape can be made into continuous loops and sent as re-
quired. For example, a tape might contain:

CQ CQ CQ CQ DE G4EJA G4EJA

followed by a carriage return and line feed. This can be
formed into a loop and sent about ten times as a means of
initially establishing a contact.

A favourite tape-loop subject is a description of one’s
particular station, which would normally be sent during
each QSO. Many terminals have an auxiliary contact that
is made or closed when figure J (or bell) code is received.
This can be used to stop the paper tape reader when. for
example, some variable information has to be inserted into
the transmission (such as a contest report and number).

Two electronic alternatives to paper tape are available
(excluding microprocessors). These are the diode matrix
and rRaM (Random Access Memory). The former is not
really a good idea for anyone starting from scratch
because it is cumbersome to set up, difficult to change. and
no cheaper now than using some form of semiconductor
storage.

An RTTY message can be started in RAM such as the
2102. If five 1K chips are used then 1K RTTY characters
can be stored. A UART (Universal Asynchronous Receiver
Transmitter) is used to convert from serial RTTY to the
parallel mode needed to load the RAM. A block diagram of
such a system is shown in Fig. 30, where the necessary
clock—at 16 times the baud rate—can be derived by
further division if a crystal-controlled AFSK generator is
used. A detailed circuit description is beyond the scope of
this article: interested readers are referred to a design by
G3PLX in the BARTG Newsletter, December 1977.

Remembering that any RTTY device is in the mark
condition when idle, it is -easy to see how a number of
message-originating devices can be paralleled onto a single
TTL bus (Fig. 31).
~ Part 4, next month, deals with some proprietary ter-
minal units, providing a method of getting into RTTY with
minimum delay.

3l
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Most radio modellers rely on very simple equipment for
setting up and checking the performance of their radio
gear. This unit is a sophisticated test system which
provides all the facilities for alignment and checking of
almost any modern digital radio control system, and while
it is sophisticated it is also relatively easy to put together,
thanks to the availability of pre-aligned modules.

The absorption wavemeter is rather novel and is in
reality a very simple spectrum analyser enabling the wan-
ted 27MHz output to be peaked while keeping an eye on
the unwanted crystal fundamental frequency and the
dreaded 54MHz harmonics.

Circuit

The circuit diagram of the wavemeter is shown in Fig. 1
and, as can be seen, is simply three parallel tuned circuits
connected in series. The output of each parallel tuned cir-
cuit is taken to an individual 0-200pa meter, which
provides an indication of the r.f. signal level at that
particular frequency.

Several other circuit configurations were tried, including
some in which the 13-5MHz and 54MHz components
were subtracted from the 27MHz component and dis-
played on a single meter. This meter then showed a
representation of the overall ‘‘goodness” of the
transmission.

However, it was found that having simultaneous display
of all three components made it a great deal easier to tune
up the transmitter for the best output, and imparted
somewhat more of an intuitive feel to the user as to how to
tweak the coils for the optimum signal out. In fact, it is a
“poor man’s” spectrum analyser and the design could be
extrapolated to cover as many frequencies as the user
desired.

The digital frequency meter (d.f.m.) is based around a
commercially available l.c.d. readout unit which is in two
parts. A front panel unit consists of the l.c.d. readout, the
timebase crystal and an Oki i.c. Type MSM 5527 which
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J. BURCHELL & W.S.POEL

contains all of the display and measuring electronics for a
d.f.m. with a basic range of 3999-9kHz.

A prescaler board, which offers + 10 and + 100
facilities, thus extending the range of the basic unit to
399.9MHz, plugs onto the front panel. The prescaler
board also contains a matrix board on which diodes may
be placed to select the various options and i.f. offset values
of the front panel unit.

The unit used in the FM-80 Field Test Set was
programmed to read Frequency directly with the prescaler
selected to + 10, thus giving a resolution of 1kHz to
39-999MHz and is used in this mode to check both the Tx
and Rx frequency. The Rx frequency should, of course, be
455kHz below the Tx frequency. One of the programming
options available on the unit allows the subtraction of
455Hz from the input frequency whilst in the short-wave
mode. This facility can be used to enable a reading of
what the Rx Local Oscillator frequency should be whilst
actually measuring the Transmitted Frequency.

Practical Wireless, November 1980
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Fig. 1: The circuit diagram of the three frequency
wavemeter

Period Measurement

One of the modes available on the front panel unit is
event count. In this mode, transitions on the input are
counted and displayed on the l.c.d. until the rest line is
pulsed, when the display is set to zero. Due to the fact that
within the MSM5527 all pulses being applied to the dis-
play counter are divided by eight, it actually takes eight
transitions on the input to increase the display reading by
one.

Fig. 2 shows a block diagram of the period measuring
add-on unit. The rising edge of the incoming pulse is used
to reset the counter to zero, the rest of the pulse being
delayed whilst this is happening. The delayed pulse is then
applied to the gated oscillator and is used to turn it on for
a period of time equal to itself. The gated oscillator thus
presents a series of pulses, for as long as the input signal is
high, to the front panel module, which are counted and dis-
played. Nothing further happens until the next pulse
arrives, when the whole process repeats itself. If the os-
cillator is set to a frequency of 800Hz the display will
count to 100 in Ims giving adequate resolution for our
purposes.

The unit is capable of displaying the period of any
single input pulse providing the count from the gated os-
cillator does not exceed 39999. If, however, the input is a

Pulse Gated Count
delay [ Oscillator Buffer output
L ——| T w
Rising edge Buffer& Reset
monosiable inverter = — pulses
[WKMI0g] _ﬂ_

Fig. 2: Block diagram of the add-on period measuring
unit

Practical Wireless, November 1980

pulse train then the mark to space ratio should not be less
than about 5:1 as the display is not blanked during the ac-
tual measuring time of the input pulse and must therefore
be allowed to remain stationary for most of its time in
order to be read properly by the user.

The original unit gave an unambiguous display for input
signals up to 8ms at a repetition rate of 70Hz which means
that it is more than capable of measuring the typical servo
output pulse train.

The circuit diagram of the period measuring add-on is
shown in Fig. 3, and is constructed from a single CD4093
with the barest minimum of external components. The ris-
ing edge detector is formed from C1, R1, ICla. This is
then buffered, inverted and applied to the reset input of the
MSM5527. While this is going on the pulse is delayed by
R2, C2 and then applied to the gate of the oscillator for-
med from IC l¢, C3, VR 1. The output is then buffered and
applied to the input of the MSMS5527. IC1 must be a
schmitt device in order to enable the oscillator circuit to
function and provide good recovery of the pulse after it
has been delayed by C2, R2.

- vm)(t.k?
_1?;};. i7 BEiuiier
ICl . 10 . count
13
it 4093
Rising
i Tlcogn :|:1cd%p deeior  Buffer
il
g %R
o —&

Fig. 3: Circuit diagram of the period measuring unit

Construction and Testing

Although, providing good r.f. practice is followed, it is
possible to build the wavemeter on plain matrix board, it is
strongly recommended that the printed circuit board is
used, as the exact layout, and hence the stray capacitance,
will affect the values of the parallel tuning capacitors par-
ticularly at 54MHz. The only way to set the wavemeter up
is with the aid of a signal generator capable of being tuned
to 13-5MHz, 27MHz and 54MHz—you can of course
use the digital frequency readout to check it—then rotate
the cores of T1, T2 and T3 to give maximum deflection on
the relevant meter. It should be found that the ranges do
not interfere with each other.
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Fig. 4: Connections of the d.f.m. board and display

showing the switching arrangements and power sup-

ply connections used in the prototype unit. Other

arrangements are possible to allow the d.f.m. to be

used for other purposes and these are detailed in the

comprehensive instruction booklet supplied with the
d.f.m. module
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Fig. 5: The copper track pattern of the wavemeter

p.c.b. shown here full size. Fig. 6 (above right): The

component placement drawing of the wavemeter

p.c.b. Ambit International will be able to supply ready

built and aligned boards for those constructors
without the necessary gear
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Fig. 7: The copper track pattern of the add-on period

measuring unit shown here full size. Fig. 8 (above

right): The component placement drawing for the add-

on unit. This board plugs directly onto the main d.f.m.
board as shown in Fig. 4
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The main d.f.m. board with the add-on unit in position.

Note that some extra support for the add-on board will

be needed and could be provided by the use of ''Sticky
Fixers'’

Period Measuring Add-on Unit

This is designed to be built on a small p.c.b. which then
connects to a purpose-designed connector on the prescaler
module. To test its operation connect the period measuring
board to a +6V supply and connect the input to a logic
high (+6V) for the time being. The gated oscillator will
now be turned permanently on and it should be possible to
measure its frequency at the output of IC1d. Using VR1,
adjust to between 810—815kHz (N.B.—it is set somewhat
high compared to its theoretical value due to some pulse
shortening which occurs in the pulse delay network). You
can use the digital frequency unit in its frequency mode to
do this. Now connect up a suitable signal source (1-2ms
pulses every 20ms from the Tx encoder output) and check
that everything works. The display should be stable and
for 1-5ms pulses will show 15:0, e.g., the display must be
divided by ten to obtain the reading in milliseconds.

If all is not well, check for the presence of bursts of
800kHz on the count line and for reset pulses on the reset
line. Also check that the right value components have been
used.

Digital Frequency Meter

There is, of course, no construction or testing to be
carried out here and all that one must do is decide which
programming options are desired and install the relevant
diodes. The unit comes with a four-page booklet which
fully describes its working and method of connection. As
stated earlier, the unit used in the prototype was program-
med into the frequency count mode with the prescaler
selected to + 10 giving a display range of 3999-9kHz x 10
and to read short-wave minus 455kHz, allowing one to see
what the Rx local oscillator frequency should be whilst
measuring the transmitter frequency. The unit was also
programmed into the event count mode for use with the
period measuring add-on. Fig. 4 shows the switching em-
ployed in the prototype.

It is, of course, possible to use the unit as a general
piece of testgear in which case suitable switching of the in-
put source and prescaler will have to be arranged by the
constructor.

Practical Wireless, November 1980
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% components

WAVEMETER
Capacitors
Ceramic
10pF 1 Cc1
30pF 1 c2
120pF 1 Cc3
Polyester . :
0-1pF 3 C4,5,6
Semiconductors
Diodes
0AS81 3 D1,2,3
Inductors
KXNK3335 (Toko) 3 T1,2,3
Miscellaneous

A fs.d. meters (3); p.c.b.; sockets for aerial
and leads (3),

The following items are only available as ready
made modules:

Display unit MSM5527 (Ambit)

Prescaler board (Ambit)

The wavemeter board is available ready built and
pre-aligned from Ambit International at a special
price of £5.50 complete with 3 meters.

PERIOD MEASURING ADD-ON UNIT

Rasistors
+W 10%
1kQ Tet R3
10kQ 1 R2
2:2MQ 1 R1
Potentiometers
Min. Horizontal present
4.7kQ 1 VR1
Capacitors
Ceramic
100pF 1 c8
150pF 1 Cc7
10nF 1 c9
Electrolytic p.c.b. type
10uF 16V 1 c10
Semiconductors
Integrated Circuits
4093 1 IC1
Miscellansous

14-pin d.i.l. socket (1); p.c.b.; Midget Wafer Switch
3pdw (1); 6V battery and connector; Knob (1):
suitable case (see text); Bezel. ]

The prototype was built into a large Verobox as this
was the only case to hand with a large enough front panel
to accept the three meters and the d.f.m. Any suitable box
can be used, and either the wavemeter or the d.f.m. could
be built into a smaller box on its own.

The d.f.m. display unit is mounted onto the bezel using
the four screws and two plastic clamps supplied with the
bezel. The four outer screws holding the display p.c.b. to
the plastic front of the display must be carefully removed
and the four holes in the p.c.b. carefully enlarged and con-
tinued right through the plastic panel to clear the bezel
screws. Extra support is needed for the added board and
the main p.c.b. to prevent strain.

Practical Wireless, November 1980

Internal view of the test set before
final wiring. Note that the d.f.m.
main p.c.b. has yet to have its extra
support pillar fitted. This will be
fitted between the bottom of the
Verobox and the hole drilled in the
rear corner of the p.c.b. and wiill
consist of a suitable length pillar

The wavemeter aerial is a suitable length of thick cop-
per wire soldered into a standard TV type of plug. The
length is not particularly critical.

Three TV coaxial sockets are mounted on the top of the
case and one is used for the wavemeter aerial while the
other two are the inputs for the period counter and the
digital frequency meter.

Power is supplied to the d.f.m. from a PP7 6V dry bat-
tery but a 9V battery could also be used by feeding the 9V
into the appropriate pin on the d.f.m. board. Rechargeable
NiCad cells could also be used and there is plenty of room
in the box to accommodate the battery charger and servo
tester described earlier in the series.
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2 metre mobile
multi-mode
transceivers

FDK Multi-750E

ICOM IC-260E

Synthesiser steps
Frequency stability

Frequency read-out
Reverse repeater mode
Memories
Non-standard offsets
Supply raquiramentam

Case size (H x W x D)

100Hz, 5kHz
<500Hz (1-30min, <200Hz (1hr)

5-digit green fluorescent
No

None

Yes (2 v.f.o.s)

Transmit: 3A/2A%
Receive: 0-4A/0.8AY
Memory back-up 1-5mA

73 x 163 x 260mm

100Hz, 1kHz (c.w./s.s.b.)
1kHz, 5kHz (f.m.)

<+1:5kHz

7-digit red l.e.d.

Yes

3 channels

Yes (2 gangable v.f.0.s)

Transmit: 3-1A/1.6A® 2.2A s.:s.b.
Receive: 0-6A/0-8AY

Memory back-up:

64 x 185 x 223mm

Weight 2.6kg (approx.) 2-7kg
TRANSMITTER

Power output® 10W/1W 10W/1W
Spurious emissions Below —60dB Below —60dB
Microphone 500-600Q dynamic 1.3kQ dynamic'®
Repeater access tone Auto burst Auto burst
Satellite frequency unlock No No

RECEIVER
Intermediate frequencies

Sensitivity: c.w./s.s.b.

10-7MHz and 455kHz (c.w./s.s.b)
10-7MHz (f.m.)

0-4pV for 10dB S/N

10-75MHz and 455kHz (c.w./s.s.b.)
10-75MHz (f.m.)

0-5uV for 10dB S+N/N

f.m. 0-6uV for 20dB quieting 0-6uV for 20dB quieting
Selectivity'”’: c.w./s.s.b. 2.2kHz/6kHz . 2.4kHz/4-8kHz
f.m. 15kHz/25kHZz"® 15kH2/30kHz
Spurious response rejection >60dB >60dB
RF Gain control Yes No
AGC Fast/Normal switch No Yes
Audio output into 80 >1-2W at 10% t.h.d. >2W
Programmable band scan No Yes
Scan for vacant or busy channel No No
Priority channel monitor No No
PRICE
Including standard accessories £299 £339
and VAT Waters and Stanton Electronics Ltd. Thanet Electronics Ltd.
36 Practical Wireless, November 1980
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Trio TR-9000

i
L

Yaesu FT-480R
(FT-280)

100Hz, 10kHz"" (c.w./s.s.b.)
100Hz, 12.5kHz, 25kHz (f.m.)
<+500Hz (1-60min)
<50Hz any 30min thereafter
5-digit red l.e.d.

No

5 channels

Yes (Memory channel 5)
Transmit: 2.9A/1-3A
Receive: 0-4A

Memory back-up: 2:-5mA

68 x 170 x 234mm

10Hz, 100Hz, 1kHz (c.w./s.s.b.)
1kHz, 25kHz, 100kHz (f.m.)
=

7-digit blue fluorescent
No'®

4 channels

Yes (2 v.f.o.s)
Transmit: 3A

Receive: 0-5A
Memory back-up: B
60 x 180 x 240mm

2-5kg 2-6kg
1ow/1w® 10W/W
Below —60dB/—46dB® Below —60dB

500€2 dynamic

600Q dynamic

Auto burst Manual from front panel or
n'ui:::n:lphone;“n
No Yes
10.695MHz and 455kHz (c.w./s.s.b.) m
10-695MHz (f.m.) =

0-2pV for 10dB S/N
0-2uV for 10dB S/N

2-2kHz/4-8kHz

0-5uV for 20dB S/N
0-5uV for 20dB S/N

2.4kHz/4-1kHz

12kHz/25kHz 14kHz/25kHz
>70dB >60dB

Yes No

No No

>2W at 10% t.h.d. 2W at 10% t.h.d.
Yes!'” No

No Yes”

No Yes

£365 £359

Lowe Electronics Ltd.

Practical Wireless, November 1980

South Midlands Communications Ltd.
(FT-280 from Amateur Radio Exchange)
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2 metre mobile
multi-mode
transceivers

Notes:

1. In “Decade Scan” made.
2. All rigs run on 13-8V d.c. nominal
(negative ground).

3. The first figure is for full power,

the second for low power.

4. The first figure is on standby
(receiver squelched), the second
for full audio output.

. Low power not available on s.s.b.

. Built-in pre-amplifier.

. The first figure is the minimum
—6dB bandwidth, the second the
maximum —60dB bandwidth.

8. Maximum —70dB bandwidth.

9. The FT-280 is imported direct
from Japan by Amateur Radio Ex-
change, and modified by them to
suit the European market. It differs
from the FT-480R only in that: (a)
It has auto toneburst. (b) It has
reverse repeater facility from front
panel and microphone controls. (c)
It does not have the
“Vacant/Busy” scan mode selec-
tion switch.

We understand that stocks of
the FT-280 are very limited.

10. Any kilohertz decade can be scan-

ned on c.w./s.s.b.

~ o,

Common Features

All the rigs listed are based on digital
p.l.l. v.c.0. synthesisers, and cover the
range 144.0000-145.9999MHz,
recycling at the band edges. Emissions
available are: A1 (c.w.), A3J (u.s.b. and
l.s.b.), and F3 (f.m.). Maximum devia-
tion of F3 is +5kHz. Aerial impedance
is 50Q in all cases. On A3J, suppres-
sion of the carrier and unwanted side-
band is greater than 40dB, and all rigs
are provided with impulsive noise
blankers and r.i.t. controls.

Each transceiver can retain the fre-
guencies set on the dial and memories,
so long as 13-8V d.c. remains
available. None incorporates a separate
back-up battery, though, so all
programmed frequencies are lost when
shifting from house to car, etc.

444
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2 metre mobile
multi-mode
transceivers

All the data given is extracted from
the instruction manual specification
tables, presented in a way to allow
sensible comparison, so far as prac-
tical. A black square (H) denotes that
no information appears in the manual.

The memory systems, etc., in all sets
but the FDK, are somewhat complex in
the facilities they provide, more so than
we have space to deal with here, and
we have simply tried to summarise the
salient features.

First Impressions
FDK Multi-750E

The FDK Multi-750E is a somewhat
more basic rig than the others listed in
this survey; it has no memory facilities,
for example, but this is well reflected in
the price. It is very easy to drive.

The transmitter audio quality was
reported by distant stations to be
marginally less good than that from the
other sets. The frequericy read-out is
big and bright, but the little “14" in-
dicating the tens of megahertz seems
an unnecessary embellishment, looking
almost like a channel number. The
"MHz" shift button provides a quick
and easy way of hopping between the
f.m. and sideband sections of the band.
The push-buttons, by the way, are a
most unusual shape, and handle very
well. The “High/Low" power switch is
on the rear panel, which has the effect
of encouraging you to use full power all
the time. The instruction manual is very
basic.

One feature of interest to 70cm
devotees is the ability to transvert or
even work cross-band with an optional
430-440MHz transverter unit which
will be available shortly.

ICOM IC-260E

The ICOM IC-260E is a very ver-
satile rig, having two independent
v.f.0.s which can be ganged together if
required, tracking across the band at a
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given separation for non-standard fre-
quency offsets. The tuning control has
a decidedly “gritty” feeling and has a
very low rate. In fact, a little clip-on
handle is supplied which can be fitted
to speed things up. An optional
microphone with scanning and fre-
quency step controls makes a useful
substitute to the main tuning knob.

Scanning of a limited portion of the
band is possible, by programming the
two band limits into memory positions
2 and 3, and the IC-260E is unusual in
that it will auto-stop on a station on all
modes, rather than just f.m. as all the
other sets do.

All controls are on the front panel,
and the frequency read-out is large and
reasonably bright for daylight use. The
mobile mounting bracket is of the
quick-release type, with catches on
each side.

The instruction manual is very com-
prehensive, with a detailed operational
guide, trouble-shooting and voltage
charts, block diagram, circuit diagram
and printed circuit board layouts.

Trio TR-9000

The most unusual feature of the Trio
TR-9000 is its decade scan, which
allows any selected 10kHz segment of
the band to be scanned rapidly in
100Hz steps when operating on c.w. or
s.s.b. The same control allows the band
to be scanned rapidly in 25 or 12-5kHz
steps when on f.m. On c.w./s.5.b. you
can hear the station(s) being swept
through, but punching the button at the
right moment to stop the scan actually
on the station is rather akin to trying to
hit the target in those video shooting
gallery games.

All the controls are on the front
panel, and easy to operate (apart from
the above),

The frequency read-out is nowhere
near bright enough, and on a bright
sunny day in the car it just about com-
pletely disappears.

The receiver audio output has got
plenty of punch, and of all the sets
tested, is most easily heard above the
usual mobile background.

The instruction manual is in the
usual Trio format, with lots of informa-
tion, but somewhat disjointed and
therefore hard to follow in places.

www americanradiohistorvy com

Yaesu FT-480R/FT280

The Yaesu FT-480R (and its half-
brother the FT-280—see Note 9) are
the very latest arrivals in multi-modes,
and incorporate a couple of novel
features. The frequency read-out is a
small and very bright fluorescent dis-
play, no problems on bright sunny days
here. If anything, Yaesu have gone to
the other extreme, and should perhaps
incorporate a dimmer for night-time
use, since the display has a tendency to
“halo” in dull surroundings. The l.e.d.
power/”S” meter is bright and easily
readable, though it has a disconcer-
tingly long decay time. The r.it. is
digital, and the shift is added into the
receive frequency read-out. Control is
by means of the main tuning knob. For
some reason, Yaesu call this facility a
clarifier, which does not accord with
the normal use of the term. The
memory selector and frequency step
controls are concentric and are fitted
with rather unsuitable knobs, so that
we found we tended to turn the wrong
one nearly every time in our tests. A
very thoughtful feature is the “F-SET"
button, which zeroes the frequency in
on the selected step when changing
from, say, 100Hz to 25kHz, without
having to wind off all the redundant
digits manually.

Both the '2B0 and the ‘480 which
we had on test had a very occasional
tendency to switch suddenly to
144.900MHz when you tried to QSY
off a calling channel. It was generally
necessary to switch the set off to
restore normal operation, which could
be somewhat inconvenient.

The front panel on this rig is small,
not much bigger than the average f.m.-
only mobile. This has been achieved at
the cost of a bulge underneath, to
house the loudspeaker, and more
significantly three switches under the
front lip (two in the FT-280). These are
the “Satellite” switch, which allows
the transmitter frequency to be
changed whilst actually transmitting,
the "Busy/Manual/Open” scan control
switch, and the “Simplex/+/—" mode
switch. It is annoying, to say the least,
to have to peer under the rig to operate
the last two, although | suppose you
would eventually get used to them.

The instruction manuals were
provisional and very sketchy. No doubt
the final ones will be to the usual
Yaesu standard.
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p MR-1000A ¢ MR-110
POCKET SCANNING AMATEUR-BAND
RECEIVER RECEIVER

HERE..NOW...
A really competitive range
of scanning receivers, all offering
top-grade technical specifications and unbelievable value for
money. Come and try them in the shop, or phone your orders
and enquiries (24-hour answer service when we're closed).

A RAMA-8A 16-channel capability crystal-controlled air-band scanning
receiver, covering 108 -136 MHz. Choose 8 or 16-channel scanning, or manual
operation. Sensitivity Luv (10db S/N). 12v or mains. BASIC PRICE £79.

B MK-10 VHF scanning receiver, covering 144 — 152MHz. Scanning or
manual tuning through up to 12 crystal-controlled frequencies, OR VFO
contral on main dial. Automatic lock-out facility. Sensitivity I/Jv (25db S/N).
12v only. BASIC PRICE £69.

¢ MR-110 VHF scanning receiver. 10-channel capability, with lock-out
facility. Sensitivity 0.8uv (20db S/N). 12v only, ideal for mobile operation.
SPECIAL PRICE JUST £49 FITTED 5 CHANNELS EX-STOCK.
DMR-1000a The finest-value pocket receiver ever offered. VHF scanner,
10 channels, and allowing scan or manual tuning across selected crystal-
controlled channels. Complete with Nicads and charger.

BASIC PRICE ONLY £39.

CRYSTALS: £2 PER CHANNEL FOR ALL MODELS.
ALL PRICES ARE POST-FREE AND INCLUDE VAT.

AMATEUR RADIO EXCHANGE, CREDIT CARD  [BARCLAYCARD
2 Northfield Road, Ealing London, W13 9SY. ~ SALESBY [N
Telephone: 01579 5311 TELEPHONE. (T
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BARGAIN
Shopping List!

ANTENNAS
THE JOYSTICK VFA

® THE MICROSCOPIC 230Cm. GIANT Joystick VFA (Variable Freq. Antenna) ® Simple, rapid
erection @ Not only 6-band but CONTINUOUS 0.5 — 30 Mhz., incl BC @ Omnidirectional @
Substantially harmonic-FREE @ 1 million miles per watt, world-record | @ Poor OTH's enhanced|
@ QUOTE from RADIO ZS (South Africal “A remarkable antenna with great possibilities. Its
physical size makes confined space operation a practical proposition”.

SYSTEM A"’

Includes matching ATU
For the SWL or 160m. Tx.

£48.55
NEW JOYMASTER SYSTEMS

® Amateur Bands 3.5 — 30 Mhz @ System “J" has been superseded by our IMPROVED
JOYMASTER SYSTEM "JM2" @ SYSTEM "JM3" is a NEW DEVELOPMENT for the PRISONER
OF CIRCUMSTANCE| @ THE HIGH-RISE BLOCK DWELLERS DREAM| @ Can be co-ax fed at a
distance.

Includes matching ATU
W.p.0.p.

Includes matching ATU
00 w.p.e.p.

SYSTEM “JM2" £69.00
SYSTEM “JM3"’ £90.00*

*Does not include 50 ohm. coax. cable where required to feed remotely located JOYSTICK VFA,

RECEIVERS
® FRG7 ® FRG7000 ®
COMPLETE RECEIVING STATIONS -
ASSEMBLED IN SECONDS!
® FRG7 - free wire aerial ONLY £187.00 ® FRG7000 + free wire aerial ONLY £336.00 ®

Package “R.1.” [FRG7 + ATU + World Record VFA and FREE HEADPHONES) £218.00 @
Package "R.2", [FRG7000 + ATU + World Record VFA and FREE HEADPHONES) 368.00.

TRANSCEIVERS ETC.

Wa rackon wa'ra offaring the

LOWEST YAESU PRICES

Try phoning us for your personalised quote, with or without Partridge
antennas. For example:

® FT901DM - ONLY £790!! @ FT101ZD - ONLY £567!! @ FT7B
ONLY £369!! If you take Partridge products as part of a “Package”’
deal, you'll save even more!

VHF BUSINESS RADIO

® We can help! Just phone or send stamp.

Access

\ N

JUST TELEPHONE
YOUR CARD NUMBER

Buy it with Access || 1a43 62535 (ext 5) (62829 atter office hours) or sand 12 p
—

stamp for FREE literature. Prices correct as at press. NOTE

our prices are always INCLUSIVE OF VAT, carriage.
BARCLAYC“RD Prompt service too, goods usually despatched WITHIN 48

HOURS!

5 Partridge House,

Prospect Road, Broadstairs, Kent CT10 1LD

(Callers by appointment).

W /=rrFrs

G 3v [ A BROROSTRIRS KENT ENGLAND,

LELTRONIT &=

TR9000

READ THE REVIEW IN THIS ISSUE,
AND THEN COME ALONG AND
TRY IT FOR YOURSELF AT

M.R.S.

COMMUNICATIONS LTD.
76 Park Road, Whitchurch,

CARDIFF

Tel: Cardiff (0222) 616936

APPROVED

OPEN
9amto 5pm
6 Days

/MORSE TUTOR

VERY LOW FREQUENCY CONVERTER

The uniquely effective method of
improving and maintaining Morse
Code proficiency. Effectiveness
proven by thousands of users
world-wide.

* Practise anywhere, anytime at
your convenience.

# Generates a random stream of perfect Morse in five character groups.

* D70's unique "DELAY" control allows you to learn each character with its
correct high speed sound. Start with a long delay between each character and
as you improve reduce the delay. The speed within each character always
remains as set on the independent "SPEED"” control.

* Features: long life battery operation, compact size, built-in loudspeaker plus

personal earpiece.
price £49.45

ACTIVE RECEIVING gy
-\
) o

ANTENNAS

Datong active antennas are ideal for
modern  broadband communications
receivers — especially where space is
limited.
* highly sensitive (comparable to full-
size dipoles).
Broadband coverage (below 200 kHz to over 30 MHz).
needs no tuning, matching or other adjustments.
two versions AD170 for indoor mounting or AD370 (illustrated) for outdoar use.
very compact, only 3 metres overall length.
professional performance standards.
Prices: Model AD170 findoor use only) £42.55
Model AD370 (for outdoor use) £56.35
Both prices include mains power unit.

* % % % %

If your communications receiver gives poor results below 500 kHz Model VLF is

the answer.

+* Connects between antenna and receiver input.

#* Converts signals between DC and 500 kHz to the range 28 to 28.5 MHz with
low noise and high sensitivity.

* Crystal controlled for high stability.

* Quality construction in diecast aluminium box (size 112 x 62 x 31mm}, 50239
connectors, LED indicator, infout switch.

* Operates from internal 9 volt battery or external supply (5-15 volts DC).

Price; only £25.30
Qur full catalogue plus further details of any product are available free on request.
All prices include VAT and postage and packing.

DA Spence Mills. Mill Lane.
EL;g-:‘“nGDNICS Bramley. Leeds LS13 3HE
LIMITED

England.
Tel: (0532) 552461
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FRED JUDD G2BCX

Since the publication of my article on the “Slim Jim”
omni-directional aerial for 2 metres, many readers have
written about its possible use for the 28MHz (10 metre)
band. Indeed, quite a number have already tried it for
themselves by scaling up the dimensions, and have dis-
covered that excellent results are possible.

It is appreciated that a version for 10 metres cannot be
constructed to exactly the same format as that for 2
metres. The general configuration is the same, however,
and a suggested design is shown in Fig. 1. For the benefit
of new readers, and as a reminder to others, Fig. 1(a)
shows the electrical behaviour of the aerial. It consists sim-
ply of a half-wave folded radiator, fed at one end from a
quarter-wave stub which is used to obtain an impedance
transfer from 50 or 70 ohm coaxial cable to the high im-
pedance connection to the half-wave section of the aerial.
Fig. 1(b) gives the required dimensions of the elements,
which may be of heavy gauge copper wire (14 or 16 s.w.g.
or multi-strand copper “aerial” wire). Tinned or enamelled
wire would be preferable.

The main support could be a bamboo pole which is
quite light in weight and strong, although finding a single
pole this long is not easy. It might be possible to acquire a
couple of the 15ft canes used to roll carpets on and join
them end-to-end. Whatever method is used to join them
(wooden dowel glued down the centres, or plastics water
pipe used as a sleeve, are two suggestions), it will then be
necessary to stay the pole at top and centre. The stays
(three at each level, spaced at approximately 120° inter-
vals) should be either of non-conducting rope, or of wire
rope broken up with “egg” insulators. The lengths of the
stay sections should be around one third of a wavelength
(3-3m) and preferably not all exactly the same length.

An alternative way of erecting the aerial, if you have a
couple of support points at around 10m above ground
level, would be to suspend the “Slim Jim” from a stay run
between them.

Small wood spreaders fitted with miniature stand-off in-
sulators are used to support the wire elements. The feed
cable can be 50 or 70 ohms impedance, and the correct
tapping points to the stub section, about 300mm up from
the bottom, are found by temporarily connecting the cable
with crocodile clips, and moving them up and down until
minimum v.s.w.r. is obtained. This should be less than 1.5
to 1. This adjustment can be made with the bottom of the
aerial a metre or so off the ground, but standing vertically
of course.

In a situation where there are a lot of buildings around,
the operational height should be such that the bottom of
the aerial is 3 to 5 metres above ground. The theoretical
optimum vertical angle of radiation of about 15° to 20°,
as in Fig. 1, is obtained when the centre point of the
radiating section is about A/2 above ground, but this ap-
plies only where the soil beneath has good conductivity
and the aerial is situated in very clear surroundings. It
would be worthwhile to experiment with height. Radiation
is of course vertically polarised and omni-directional, but
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Fig 1: (a) Electrical function of the "’Slim Jim'’ aerial.
(b) Suggested method of constructing a ‘‘Slim Jim"’
for 28MHz (10 metres)

continued on page 86 PP
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COMPARE THESE FEATURES

MICROPROCESSOR CONTROLLED 32,000 CHANNELS
AM & FM ALL BANDS

WIDER COVERAGE: 26-58, 58-88, 108-180,
380-514MHz; includes 10m, 4m, 2m, & 70cm Amateur
bands.

5kHz & 123kHz FREQUENCY INCREMENTS

16 MEMORY CHANNELS WITH DIRECT ACCESS
SELECTIVE PRIORITY CHANNELS WITH LOCKOUT

2 SPEED SCAN SCAN DELAY CONTOL

2 SPEED SEARCH UP AND DOWN

SEARCH BETWEEN PRESET LIMITS UP AND DOWN

3 SQUELCH MODES inc. CARRIER & AUDIO

Dx & LOCAL CONTROL

RELAY OUTPUT FOR Aux. CONTROL

EXTERNAL SPEAKER & TAPE OUTPUTS

LARGE GREEN DIGITRON DISPLAY BRIGHT/DIM
AM-PM CLOCK DISPLAY

12v DC, 230V AC OPERATION

*
*
*
*
*
*
*
*
*
*
*
*
*

‘’See us on Stand 27 at the ARRA Exhibition at the
Granby Halls, Leicester.
6th, 7th & 8th November.”’

U.K. IMPORTERS & DISTRIBUTORS: MAIN SERVICE & SALES AGENTS:
REVCO ELECTRONICS LTD. GAREX ELECTRONICS

POUNDWELL STREET 7 NORVIC ROAD

MODBURY, DEVON, PL21 ORQ MARSWORTH, TRING

Tel: Modbury (0548) 830665 HERTS HP23 4LS

Dealer enquiries invited Tel: Cheddington (0296) 668684

We make transformers
OSMABET LT amaod t other thi
TRANSFORMERS TO ORDER 'ngs o m[gs HOMEBRU RADIO H A SHORT-WAVE
apacily for the s o |an$0'm8f$|0 cifi .
Tio0, &lthir Oe OFl, OF prrsdUCHon TS, your 4t pledsa. {Mail order only) ] KITS
LOW VOLTAGE TRANSFORMERS: Prim 240V sc.

§3V 1.5A £3.00; 3A £4.15; 6A CT £7-90; 12V 1.5A i
£3.75; 3A CT £7-90; 6A CT £9.75; 15V 0.5A £3.00; 18V G4CLF P.C.B. WORLD-WIDE REGEPTION
1-5A CT £7.90; 24V 1-5A CT £7-90; 3A %raﬁ;asxg ?
g%ﬁiic::::::;;i:oc:m?:s Prim 240V ac. SPECIAL OFFER *H.A.C." well known by amateur construc-
6-0-6Y 1.5A or 9-0-9V 1A £3.40 each; 12-0-12V 1A or tors for its Short Wave receivers, now offers
%"i%ﬁ"";%J%"‘ﬁG 35 cac;_as ag 8V 034 or 12V-0-12V SET OF IC's and P.C.B. a complete range of kits and accessories
- 154 acl _ ! x . 3 . a
LT TRANSFORMERS TAPPED SEC: Prim 240V ac. To include:— 1 off G4CLF P.C.B., which have been up-dated to suit the novice
2:118E]L2-21:-£1§-212 2A £?<SD. {4).& tgodgo\? 11'3 g‘z’% 2 off SL1612, 1 off SL1621, and the expert.
2 S BoH0-00-80.100-1 10V 1A £12. y 1 N
nﬁ%zﬁs%&r?gu TRANSFORMERS 240/110V ac. 1 off SL1626 or SL6270, £14:50 INCLUSIVE D‘Qe EYEr po];\:{ula;
30 1o 4000 watts, many types ex stock, Lists. 2 off 1640 1 off SL63 1 0 and easy o conslruct' receiver ar
MAINS TRANSFORMERS. SPECIAL OFFSEVR{ :2’5"50 ' : 111; containing all genuine short wave com-
240V ac, 300-0-300V 80 Ma; 6.3V 1A CT; 6. .50; : . s alve ]
250 5’:%,5""9%“ Ma: B3V 1 A £3.00; SV 3A £2.50. £1 SSISCI. \;‘AT. 2230{:&is._mgslil:{::ctimi};assus. valve, accessories
5V 300 Ma 90p. +30p. pé&p. "
LOUDSFEAKERS
B 18. 30:2:: 7 4? 3 2 Sé.’ﬂ“ 25 ehcki o) 3“%:} 23 G4CLF P.C.B. £4.24 AT LAST — a battery eliminator kit, which
o £1.75; 8x5" 25 50, 7
Goodman 57 Hi.Fi speaker mid range, C/M 8 25 wait SL1612 £1.56 will last you a I:f:.umeHTror use in all
systems £6.50. Goodman 34* Tweeters C/M, 80 for 25W H.A.C. valve receivers batteries are
SY::;"_I_S::TSD“LK ST AREEEARER SL1621 £2.07 now unobtainable, this will solve your
Instant erasure of u?egesisggza‘{lg\?i:cmleal:’rl‘:\‘éaaususmcls, SL1626 or SL6270 £2.51 problems for only £9-60
demagnetises tape heads, H .00.
EDGWISE LEVEL METER FSD 200/uA SL1640 £2.07 T TWIN TRANSISTOR RECEIVER,
ALl o - SL6310 £2.51 selective, sensitive and with fantastic recep-
2A or 3A £1.25 each: 5A or 10A £1.50 each. +30 & tion, yet needing only a single PP3 battery,
SINGLE STRANDED WIRE PVC COVERED p- pap. at £17.50 this receiver is outstanding value,
32/0.2mm (10A] black or blue, £6.50 100m, 0.5mm £2.50 d will give you hours of interest and enter-
100m special prices per 1000m and over. ra H E LFO R D: " and will g ¥
POWER SUPPLY, TWIN ou‘rnﬂ'dpﬁ.: 240Vmc: tainment.
jaw, British manufacturer, smoo! .C. outpu . 1.BA,
fi 12V
Bt "« Rlls-fusther TROU_BLESHOOT'NG NEW — TRIPLE-T RECEIVER, a more
0/P TRANSFORMERS Fo%vsmgowgi;%;liﬂ“sam (A unigue service by the advanced super three transistor receiver,
PP, ed 3-8-150 A-A BK ; 5 \ i "
SOV £26.00; 100W (EL31, KTBS etc) £35-00. designers of the Helford) loud. clear reception, value unegqualled at

G.E.C. MANUAL OF POWER AMPLIFIERS
Covers valve amplifiers 30W 1o 400W £1.25, 5 e .

MULTIWAY SCREENED CABLE, PVC COVERED Any query regarding building we receive,
36 way £1-00; 25 way 75p; 14 way 50p; 6 way 25p.

bargain introductory price of £24-00

All orders despatched within 7 days. Send

CONDENSERS AC S0Hz 4.33/250v. 6/330v, £1.50, providing it is accompanied with a S.A.E. stamped and addressed envelope now for
sra.:nom..: 400 « 400V 75p; 2000/30V 30p; 2200!240\-' and one of our INVOICE NUMBERS, we free descriptive catalogue of kits and
40p; Paper tubulec, /e M10OV: B1G0V 20p each, 2mid will do our best to answer. accessories.

CARRIAGE EXTRA ON ALL ORDERS

ALL PRICES INCLUDE V.A.T. HOM E BRU RAD'O SORRY, NO CATALOGUES WITHOUT S.A.E.

Callers by appointment only. 5.A.E. Enquiries, Lists. (Mail order anly) ““H.A.C.”" SHORT-WAYE PRODUCTS
. 6, 10 Windmill Lane

46, Kenilworth Road, Edgware, Middsx. 55 Ashley Road, Parkstone, P.O. Box No. 16, 10 W
HAB8 BYG. Tel:01-9589314 Poole BH14 9BT. Lewes Road, East Grinstead, West

Sussex RHI? 35Z
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Back in 1974, when the first SL600 board designed by
G3ZVC was published, a rather primitive single band (20
metres) transceiver was built. Although only pushing out 5
watts this was a great success, even working into VK and
W6—aultimately adding another dimension to Continental
motoring, as being quite small it sat happily on the armrest
between the seats.

When the PW Helford was in the early design stages,
James Bryant, Plessey’s applications manager offered to
produce a new board, tailor-made for the job, It was
therefore possible to press on with a completely com-
patable design, and for good measure Peter Chadwick,
Plessey’s applications engineer produced the power am-
plifier filters. Thanks are also due to the late Col Geoff
Cole for the information on the driver and the p.a. which
were obtained from T.R.W. of California.

In order to harness the G4CLF Board satisfactorily
certain criteria have to be observed. The first essential is a
stable v.f.o. and a very effective layout for this was drawn
up by Peter Trowbridge. Secondly, the mixer must have a
drive of 500mV from the buffer. A slightly modified
cascade amplifier from a Plessey handbook provided this.

Although the PW Helford is presented here as a
transceiver for 80 and 20 metres, it is intended to develop
an oscillator and second-mixer board to convert it into a
Five Band rig, already allowed for in the preselector.,

' ELFORD
%‘!H

microphonge

HF SSB TRANSCEIVER

receiver recever
audio atten, wsb.  off

L

Ls.b. on

preselector

Vic Goom G4AAMW

The popular choice appears to be five wide-band
double-tuned sets of coils a lot of wire and wave-change
wafers with no means of tuning them. Thanks to the
production of a four-gang tuning capacitor a rather neat
solution was arrived at. By connecting the 80 metre pair of
coils to two gangs and the 20 metre pair of coils to the
remaining two gangs it was possible, with no top coupling
switching, to put on the nose any frequency from 80 to 10
metres. It is felt that this can only enhance the dynamic
range of the hot carrier diode mixer.

On the transmit side there can be no doubt that the
ability to actually put 100W plus into the aerial, coupled
with the Voice Operated Gain Adjusting Device (VOGAD)
facility, does give the operator considerable talk power. In-
deed when this rig was only at the drive stage so potent
was the signal that it was difficult to get off the air to ac-
tually build the p.a., as Phil Ciotti, builder of the original
Helford would readily admit,

The basic straight-forward simplicity of this transceiver
is to some extent displayed by the block diagram (Fig. 1),
but to a greater extent by the fact that the wavechange
switch has only three wafers—as opposed to 12 to 15,
which seems to be the going rate for commercial rigs.

Possibly the biggest shock to the proposed constructor
is that the cost of the case is on a par with the filter. Of
course a cheaper case could be used, but the precision and

-

S . Qutput
’

Rx
Preseleclor
MicD_ ‘I':|
Preamp E— Oriver
erErTTEE

Fig. 1: The block diagram of the complete Helford transceiver
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CONSTRUCTION

SINANUCE A dyanced

BUYING GUIDE

Builders of the PW Helford should have little difficulty
in obtaining the components. The case is available
from West Hyde, the meter and knobs from Sifam,
while the variable tuning capacitors are by Jackson
Bros and can be obtained from Watford Electronics.
The components for the G4CLF Board can be obtained
from Ambit International.

APPROXIVIATE

COST

accessibility of the West Hyde case does give the whole
thing a stable, well-engineered feel.

It is obviously important to follow all the construction
details closely but this is particularly so with regard to the
preselector, 4 little bit of double checking before it is all fit-
ted into the box is a very good idea, as shorts in this area
are very difficult to trace—practically everything is groun-
ded through the coils!

In practical terms what is the PW Helford capable of?
When it was put on 20 metres for the first time, during the
second week in June, conditions were generally reckoned
to be pretty poor as at the time radio contact with the tran-
satlantic yacht race was causing concern. However, work-
ing only the odd hour or so in the evening between June 9
and 15 the following stations were worked. PY1ZBS (5/7).
ZS61W (5/5). CTIEL (5/8). CN8CW (5/8). 4NIU (5/9).
WAI9DJQ/M/M (5/9). VK2DM (5/6). PY4AH (5/8).
J28AA (5/9). (DJIBOUTI) VP8HZ (5/6). (The antenna
used was a 2-element beam at 30ft). The fact that this
quite interesting collection of DX was worked on a
relatively poor band with the European QRM in full spate,
displayed not only the punch of which the Helford is
capable, but that the receiver selectivity is not wanting
either.

This first part of the series deals with the G4CLF Board
designed especially for the PW Helford by James Bryant.

e G4CLF Board
This is a direct descendant of the SL600 transceiver
described by Brian Comer, G3ZVC, in “Radio Com-
munication” for September 1974 and afterwards in a
number of other journals around the World. The original
design used the Plessey SL600 series of communications
integrated circuits and consisted of a single-sided board
measuring 127 x 83mm and carrying nine integrated cir-
cuits, two transistors and a diode ring mixer. The board
contained the entire works of an s.s.b. transceiver capable
of working at any frequency from 10kHz to 500MHz with
the exception of the local oscillator, preselector, r.f. power
amplifier, power supply, microphone and loudspeaker.
This new version is smaller, only 102 x 76mm, and
contains a number of improvements but uses an extra
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integrated circuit and three extra transistors. The major
improvements are increased sensitivity (0-2uV against
0-5uV), higher audio output (800mW against 100mW),
tailored audio response (24dB/octave above 3-5kHz),
on-board supply regulation (in fact two of the integrated
circuits used in this design are regulators so the new ver-
sion may, in one sense, be considered to have one less
integrated circuit rather than one more), better filter
matching and higher r.f. output. Minor improvements in-
clude the location of all input and output interfaces along
one side of the board, trimmers on the sideband oscillator
crystals, a better partition of gain between the i.f. and a.f.
stages and lower oscillator radiation.

The circuit diagram of the transceiver is shown in Fig. 2
and may be broken down into six sections: the mixer, the
bi-directional amplifier, the sideband filter, the receiver, the
transmitter and the sideband oscillators.

1 np- =
D WY Ar
HEACH

The mixer consists of an Anzac MD-108 hot carrier
diode ring mixer, identical to that used in the previous
design. These mixers have three parts, each of 50Q im-
pedance, an upper frequency limit of 500MHz and a lower
limit on two parts of 5SMHz and on the third of d.c. This
transceiver uses the d.c. part as its r.f. port to permit
operation at r.f. frequencies below 5MHz so that the
SMHz limit is unimportant on the other two ports.

The MD-108 has a third-order intercept point of
+15dBm and an insertion loss of 7dB. It requires a local
oscillator power of about +7dBm (500mV r.m.s.). The
MD-108 has an elder, and more expensive, brother called
the MD-138 which has a higher third-order intercept point
but there is no point in using it in this particular design
since the intermodulation performance of the system is set
by the mixer, the bi-directional amplifier and the filter and
improving one without improving the other will do little for
the overall performance of the system.

Since the MD-108 is a passive device it is bi-directional
and no switching is necessary between transmission and
reception. It is important, however, that it is driven from
50€ sources and drives 50Q loads, otherwise its gain and
intermodulation performance will suffer. On the board this
50Q match is performed by the bi-directional amplifier.

~ Table 1. G4CLF Board Performance

esls e — = ==

S e

RECEIVE
(+12V, +7dBm, Local Oscillator at 90MHz)
Sensitivity: Less than 0-3uv for 10dB
SINAD
114dB (Wanted Signals)
- 88dB (Off-frequency Signals)
| Third-order Intercept: +7dBm

Dynamic Range:

| Audio Output: 800mwW
| Current Consumption: 60mA (Minimum Audio
Output)
TRANSMIT

' (+12V Supply, + 7dBm, Local Oscillator at 90MHz)
|  Output Level: —5dBm (Single Tone)

Carrier: —49dBm
Intermodulation
Products: —50dBm (Two tones 1:2kHz
and 1-4kHz)
Dynamic Range of
Audio a.g.c.: (Without R32)

40dB (R32 = 1kQ)
Current Consumption: 45mA |

- . = e
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The Bi-Directional Amplifier

The bi-directional amplifier consists of a field-effect
transistor, Trl, four low capacity switching diodes,
D2-D35, two transformers, T1 and T2, two capacitors, C1
and C2, and five resistors, R1-R4 and R20. The trans-
formers act as impedance matching devices, together with
resistors R3 and R4, and ensure that the mixer and the
crystal filter are correctly terminated.

The diodes D2-DS5 are used to reverse the direction of
amplifier gain between reception and transmission. During
reception the receiver power line is at +12 volts and the
transmitter line is grounded. Diodes D2 and D5 are con-
ducting and diodes D3 and D4 are biassed off. Signal then
passes from T1 via D2 and Cl1 to the gate of the fe.t.,
whose output goes to T2 via D5.

When the power supplies are reversed during transmis-
sion the system works in exactly the same way but now
diodes D3 and D4 conduct and the signal from T2 is am-
plified and passed to T1—and hence to the mixer.

The choice of diodes and fe.t. in this amplifier is
critical. If the diodes have too large a capacity when in the
“off” state the amplifier can become unstable. The diodes
chosen, Mullard BA 182s, were designed for switching r.f,
in television tuners and are ideal for this application.

The f.e.t. must have a high gain and also good inter-
modulation performance. To some extent as the gain in-
creases the intermodulation performance falls off but this
may be compensated by using a high current device. The
f.e.t. finally chosen was a Siliconix J310, a junction f.e.t. in
a TO92 plastic package, which has a standing current at
zero gate bias of between 20mA and 60mA.

The original G3ZVC design used a single transformer
between the mixer and the filter. The bi-directional am-
plifier offers a number of advantages: both the mixer and
the filter are better matched, giving improved inter-
modulation and passband ripple; losses in the mixer are
regained before further losses take place in the filter (in
fact during reception there is 8dB gain from the input of
the mixer to the output of the filter as opposed to about
9dB loss in the original design): and the gain during
transmission allows a greater r.f. drive to the p.a. The
improved performance seems to be worth the increased
complexity,

The Filter

This design uses an XF9-B or a QC1246AX crystal
filter, manufactured by KVG and Salford respectively.
These are 8-pole 2-4kHz filters with a centre frequency of
9MHz. They require termination of 500Q in parallel with
25pF which is provided by T2, R4 and C3 on the mixer
side of the filter and R6 and C8 on the other side.

Many other filters might be used in this transceiver but
there are a number of points to be considered. If a 4-pole
or 6-pole filter is used the stopband suppression is reduced
from over 90dB to as little as 50dB. This can degrade ad-
jacent channel performance and lead to intermodulation
problems in the i.f. from very strong local signals but there
are compromises which may be accepted. Another
problem can arise from the use of cheaper 4-pole or 6-pole
filters which is not acceptable—blocking due to local os-
cillator leakage. The MD-108 has local oscillator attenua-
tion of about 40dB which means that there may be 5SmV
r.m.s. of local oscillator signal present at its output and
therefore some 25mV at the input to the filter. If the filter
attenuation is 90dB this leakage is reduced to less than
0-8uV, which is unimportant, but if it is only 50dB then
the i.f. strip sees 80uV of local oscillator leakage. If the
transceiver is being used at v.h.f. this is unimportant since
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the SL1612s in the i.f. strip have no gain at v.h.f. But in an
h.f. transceiver this 80uV may be sufficient to block the i.f.
strip, particularly if no a.g.c. is present. The problem was
far worse in the original design which had three i.f. stages
but it can cause trouble even with the present design.

The solution is simple. At v.h.f. lower performance
filters may be used—at h.f. they may not!

Intermediate frequencies other than the 9MHz used
here are perfectly acceptable. The system will work un-
changed at 5-3MHz and 10-7MHz but ifs of over
15MHz or under SMHz cannot be used. Above 15MHz
the gain of the if. amplifier starts to drop and below
5MHz the MD-108 mixer loses gain. There is no way of
extending the upper frequency limit but the lower one may
be reduced by either of two methods.

One is to use the d.c. port of the MD-108 as the i.f. port.
This allows the use of any i.f. down to 100kHz but pre-
vents the use of r.f. or local oscillator frequencies below
5SMHz which may or may not be a disadvantage. It will
also be necessary to modify the p.c.b.

The other method is to replace the MD-108 with an
MD-109. This is a lower frequency version of the MD-108
which is rather more expensive but has a frequency
response from 200kHz to 200MHz. Of course with an
MD-109 while it is possible to use i.f.s down to 200kHz it
is not possible to work with r.f.s above 200MHz. This is
unlikely to be a problem since the use of i.f.s below 5SMHz
with r.f.s above 200MHz is likely to lead to image
problems and thus will tend to be avoided anyway.

If the transmitter performance is not to be degraded the
bandwidth of the filter must not exceed 2-7kHz and the
shape factor should be as good as possible.

Finally, if the filter is changed it may be necessary to
change R4 and R6 and C3 and C8 to match it with the
correct impedance. The resistors should be 10 per cent
higher than the value given in the filter specification and
the capacitors should be about 3pF lower and the circuit is
not suitable for use with filters having impedances much
greater than 1k2. If R6 is increased then R27 must be in-
creased in the same ratio to preserve the d.c. levels on the
transmitter driver transistor Tr4.

The Receiver

The receiver consists of two i.f. stages, a product detec-
tor, a low-pass filter, an audio amplifier, an audio-derived
a.g.c. system and an audio output stage.

The i.f. amplifier uses two SL1612 circuits. These are
similar to the SL612 circuits used in the original design but
are supplied in 8-lead plastic minidip packages instead of
metal ones. This lowers the price and makes the circuits
easier to mount but has negligible effect on performance.
All the circuits used in this transceiver, with the exception
of the TO92 voltage regulators, are in 8-lead minidips.

Each SL1612 has a voltage gain of 34dB and an a.g.c.
range of 70dB. The i.f. strip therefore has a gain of 68dB
(2500 times) and an a.g.c. range of 140dB which cannot,
of course, be used since the strip would overload with an
input of 250mV r.m.s.—equivalent to dynamic range of
about 114dB.

Each SL1612 has its own internal supply decoupling
but the supply line is also decoupled near to them by C10,
a ceramic 0- 1pF capacitor. Interstage coupling capacitors
are kept low to minimise the Lf. gain of the strip and
eliminate possible interaction of the a.g.c. circuitry and the
detector.

The detector, IC4, can use an SL1640 or an SL1641 as
a product detector. These are both “transistor tree”
double-balanced modulators and differ only in their output
circuitry—the SL1640 has an internal load resistor as its
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output on pin 5 and an emitter follower output on pin 6,
the SL1641 has a free collector output on pin 5 and no
connection to pin 6. In this application pins 5 and 6 are
joined so that if an SL1640 is used its emitter follower is
turned off. If an SL1641 is used an external load resistor
of 33092 is necessary (R9) but with an SL1640, R9 must
not be used, and the position on the board must be left
open-circuit.

The detector uses only two other components, the bias
decoupling capacitors C14 and C15. The entire i.f. strip
and detector therefore uses only three integrated circuits,
three or four resistors, and eight capacitors. Being a
broad-band system it does not use any further coils or
filters and needs no set-up adjustment.

The output of the detector contains the sum and dif-
ference of its two inputs (signal from the if. strip and
carrier from the sideband oscillator). The signal from the
i.f. strip consists mainly of a 9MHz signal but there is a
certain amount of broad-band noise in the range 100kHz
to 20MHz. The sideband oscillator signal consists of a
single frequency of 8-9985MHz or 9-0015MHz depending
on the sideband in use, there is some noise here too, but it
is low enough to be disregarded. The output therefore con-
sists of a low frequency signal (the difference output)
which is the output we want, a high frequency signal
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around 18MHz (the sum output), and broad-band noise
extending from d.c. to at least 30MHz. It is necessary to
remove the h.f. output before the audio stages,.and will
give a more pleasant output signal if as much of the audio
noise as possible is also removed.

This is done by a low-pass filter which is placed be-
tween the detector and the audio amplifier. This filter is
designed to have 18dB/octave roll-off above 3.5kHz and
consists of a single-pole filter formed by C16 and R9 (or
the internal resistor equivalent to R9 if an SL1640 is used)
followed by a two-pole Sallen and Key filter formed by
R10, R11, C17, C18 and Tr5. The original design used a
2N3904 as Tr5 but if ever there was an application where
the exact transistor used was unimportant this is it—all
that is needed is a silicon npn transistor with a beta of over
80 and a V¢, of over 9V.

The filter has a gain of unity and since the audio is still
at a very low level (about 5 to 10mV r.m.s.) it is then am-
plified by 18dB in a 741 operational amplifier. Since the
audio level is so low there is no possibility of clipping in
this amplifier so bias is obtained by directly coupling the
audio path from the detector through the low-pass filter to
the 741. This saves components but provides no Lf. roll-off
so that all subsequent audio coupling capacitors should be
chosen to give roll-off below 300Hz, as should the

uhn-nnnm_naiu-r-nwﬁum -
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Fig. 3 (Top left): The copper
track pattern shown full size, for
the GACLF Board
Fig. 4 (Left): The component
placement details of the G4CLF
Board. The photograph above
shows the completed GACLF
Board before installation into
the PW Helford
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* components

G4CLF Board
Resistors
10% tW
478 2 R5,6
68Q 1 R24
1000 2 R7.8
220Q 1 R29 :
33090 2 R9,28 (SL1641 only)
5600 3 R3,46 ; :
1kQ2 4 R22,23,27,33
2-2kQ) 1 R19
3.3k 1 R12
3.9k 1 R15
4.7k 2 R1,2
10k 2 R10,11
12kQ2 1 R13
22kQ 1 R20
27k 2 R21,26
47k 1 R31
100kQ2 1 R14
120kQ2 1 R18
270kQ 2 R16,17
1MQ 1 R30
Semiconductors
Diodes
BA182 4 D2,3.4,6
MD-108 (Anzac) 1 D1
Transistors :
J304 (Siliconix) 2 Tr2,3
J310 (Siliconix) 1 Tr1
2N3904 1 Tr5
2N5771 1 Trd
Integrated Circuits
741 1 IC6
78L06 2 IC1,10
SL1612 2 ic2,3
SL1621 1 IC5
SL16400orSL1641 2 IC4,8
SL1626 or SL6270 1 IC9
SL6310 1 IC7

‘Capacitors

Ceramic Sub-miniature Plate
22pF 2 c3.8
47pF 4 C32,33,34,35
100pF 2 C11,13

Manolithic Resin-Dipped Ceramic

inF 8 C1,2,7,40,43,51,54
2.2nF 1 C18
4.7nF 1 C47
10nF 3 C9,12,17
100nF 14 C4,5,10,15,16,20,25,
27,29,36,37,39,42 44
- Tantalum
220nF 35V 1 C30
1uF 35V 1 Cc46
2:2pF 35V 4 C26,48,52,63
4.7uF 35V 1 C41
10uF 16V 1 Cci4
47uF 16V 3 C24,45,49
100uF 10V 4 C19,22,23,28
Electrolytic P.c.b. Mounting
220uF 18V 1 (03]
Miniature Trimmers
2-10pF 2 C31,38
- Potentiometers
10k log 1 R34
_Miscellaneous

XF9-B or QC1246AX filter F1 (1); Crystals 30pF
X1, X2 (see text); P.c.b.; B1 ferrite double aperture
cores 11:3 x 11-3 x 5.8mm Mullard FX2249 (2):
Min. coaxial sockets “smb’’ p.c.b. type (2).

decoupling capacitors in the feedback of the amplifiers
IC6 (the 741) and IC7 (the ouput stage). The output from
the audio amplifier goes to a volume control, which is off
the board, and then to the audio output stage. It also goes
directly to the a.g.c. system.

In the best s.s.b. receivers the a.g.c. is derived from the
detected audio, and this technique is used here. The audio
is applied, via a dropper resistor (R15), to the input of an
SL1621 audio a.g.c. circuit. In this circuit, which requires
only three external components, C22, C23 and C24, forms
a sophisticated audio a.g.c. system which adopts quickly
to new signals, tracks rising or fading signals at up to
20dB/s, holds a.g.c. constant during speech pauses, and
reverts almost instantly to full system gain if a speech
pause continues beyond one second—indicating a
probable end of transmission.

The a.g.c. output from ICS5 is applied to the two if.
stages via 10092 resistors (R7, R8) and is also taken off the
board to act as the “S’ Meter drive. The a.g.c. line has a
value of about 2V at the a.g.c. threshold and increases by
about 12.5mV for each dB increase in signal (80dB/V).
The 2V threshold is temperature dependant and may be
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compensated by three silicon diodes. A simple “S” Meter
is generally adequate as shown in Fig. 6. This is another
circuit where the actual transistors used are un-
important—any small-signal silicon npn transistors and
small silicon diode will do. The 1-5kQ resistor (R35) may
need some slight adjustment to give the correct range.

The capacitor C21, shown in the circuit diagram,
should not be necessary if the receiver is to be used for
speech only and will probably not be necessary with c.w.
But under some circumstances it is possible to find low fre-
quency instability in the a.g.c. system during the reception
of c.w. The insertion of C21, which may have a value
between 0- IpF and 1-OpF, cures the problem.

The audio output stage uses a new circuit, the SL6310,
which is an audio power amplifier in an 8-lead minidip
package capable of delivering between 800mW and 1W
into 8Q with a 12V supply. As can be seen the SL6310
uses few components (R16 and R17 are at present needed
to provide input bias but may not be needed with later ver-
sions of the SL6310) and no adjustments. If more than
800mW of audio is desired the SL6310 should be omitted
from the board and an external high power amplifier used.
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The Transmitter

This section is more accurately described as the side-
band exciter. It uses two integrated circuits and a tran-
sistor. The first integrated circuit is an audio amplifier with
a.g.c. which is used to ensure that the output of the
transmitter is substantially unchanged by varying audio
input levels. Such a circuit is known as a VOGAD.

Two different vOGADs may be used in this equipment—
the SL1626 or the SL6270. The SL1626 has been
available for several years while the SL6270 is more re-
cent. They are identical in pin connections and functions
but the SL6270 has better performance when used with an
unbalanced input. A balanced input is when the two ter-
minals of the microphone are connected to the two input
terminals of the voGAD, an unbalanced input is when one
of the microphone terminals is grounded and the other is
connected to one terminal of the voGAD, the other being
unused. If a balanced microphone input is used then either
circuit will give equally good performance. R29 (220Q)
need only be used with the SL1626 and R31 (47Q) need
only be used with the SL6270, but both resistors may be
used with either circuit without any problems occurring.

These circuits require the use of a low impedance
microphone (5009 or less) with an output in the range
ImV to 30mV. The a.g.c. range is about 60dB and this
may be too large for some applications where high levels
of background noise are present, but may be reduced by
shunting C47 with a 1kQ resistor (R32). If this resistor is
used C47 should be increased from 4-7nF to 47nF to
preserve the h.f. roll-off characteristic of the voGAD.

The two capacitors C52 and C53 isolate the VOGAD in-
puts at d.c. and the capacitors C50 and C51 decouple any
r.f. which may be induced on the microphone leads. The
audio from the vOGAD is coupled to the double-balanced
modulator by C46.

As in the receiver the double-balanced modulator may
be either an SL1641 and again a 330Q resistor is required
only if the SL1641 is used (R28).

The principle of a single-sideband generation used in
this transmitter is simple. Audio and carrier are applied to
a double-balanced modulator, the output of this modulator
consists of a d.s.b.s.c. (double-sideband suppressed
carrier) signal which is filtered in a narrow filter to remove
one sideband. Which sideband is selected depends on the
carrier frequency chosen.

The d.s.b. signal from the double-balanced modulator is
amplified and buffered by Tr4 and applied to the crystal
filter. Tr4 is a high frequency pnp transistor, the original
design used a 2N5771 but any high frequency silicon pnp
transistor with a low C,;, would be suitable. A transistor is
used in this buffer rather than an integrated circuit because
it does not present any load to the filter when it is turned
off during reception. The gain of the transistor amplifier is
set by R26 and may be altered if necessary. Bias for the
transistor is obtained by direct coupling from the double-
balanced modulator.

The Sideband Oscillators

One might expect the title of this section to be “The
Sideband Oscillator” but there are in fact two separate
oscillators. The original design used a single oscillator and
diode switching of two crystals but varying capacity be-
tween diodes from different manufacturers led to a number
of problems. When this design was started we investigated
various ways of switching one oscillator between two
crystals and decided in the end that the most reliable solu-
tion was the use of two separate oscillators. Interestingly
enough, this solution was also as cheap as any other.
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Each oscillator uses a Siliconix J304 f.e.t. in a Colpitts
circuit. The quartz crystals supplied with the XF9-B or
QC1246AX filters are 30pF parallel resonant types and
the oscillators are designed to work with these. If 20pF
parallel resonant types are used it is probably sufficient to
reduce C32, C33, C34 and C35 to 33pF each, but if series
resonant crystals are to be used more changes will be
necessary. The trimmer capacitors C31 and C38 are used
for fine adjustments of the u.s.b. (8-9985MHz) and Ls.b.
(9-0015MHz) crystals respectively. _

The output voltage from both oscillators is developed
across R24, In the prototypes R24 and 68Q and the
output voltage is about 80mV r.m.s. If this voltage falls
outside the range 60—200mV r.m.s. then R24 should be
adjusted until the voltage is within this range but this is not
very likely to happen since the prototype boards all had
outputs lying between 70mV and 100mV and they used
fe.t.s from a number of batches and crystals of widely
varying activity. )

The oscillator to be used is selected by applying a 12V
supply to its power input pin. The other oscillator’s power
supply should be off and, preferably, grounded.

Construction

The p.c.b. layout for this transceiver is shown in Fig. 4
and the component placing in Fig. 5. )

Resistors are carbon or metal film +W types, capacitors
below InF are miniature Mullard or RS ceramic types,
between InF and 100nF miniature monolithic ceramic
types with 0-1 inch lead spacing. All capacitors above
100nF with the exception of C6 which is an aluminium
electrolytic are miniature resin dipped tantalum elec-
trolytics. The transformer T1 and T2 are wound on blocks
of B1 ferrite 11-3 x 11-3 x 5-8mm (}in x 4in X }in) with
two holes. (Mullard Part No. FX2249 “Double Aperture
Core.”) These blocks are glued to the circuit board with
epoxy resin and then wound with 32-36 s.w.g. self-fluxing

Table 2. G4CLF Board Connections

Pin Function RFC details
1 +12V Rx/Earth Tx 23TonFX1115
2 Audio output to 8Q
speaker =
3 Earth =
4 Volume control

potentiometer (Top)
Volume control
potentiometer (Wiper)
6 ‘S’ Meter output
7 Earth =
8 +12V (l.s.b.) 23TonFX1115
9
10

34Ton FX1115

o

35TonFX1115

+12V (u.s.b.) 24TonFX1115
Earth
11 Microphone input (5008Q)
12 Earth
13 Microphone input (500%)

20w

14 +12V Tx/Earth Rx 34TonFX1115
15 Earth =
16 Mixer port (r.f.) d.c. to
500MHz =
17 Earth =
18 Earth =
19 Mixer port {l.0.) 5 to
500MHz =
20 Earth =
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Fig. 5: The circuit diagram of the external circuitry needed to operate the G4CLF Board. This is the complete PW
Helford with the exception of the power supply and relay switching circuits

copper wire. T1 has a two-turn primary (on the D1 side)
and a six-turn secondary, T2 has six turns on both
windings.

There are four wire links on the board to connect
various earth tracks together for minimum h.f. impedance.
There is also a hole near to the quartz crystals through
which passes a piece of wire which is soldered, as quickly
as possible, to avoid damage to the crystal cans to ground
them. If this is not done the crystals tend to radiate.

All components must be mounted with the shortest
possible leads and i.c. sockets must not be used.

Assembly of the board should be in the following order:

1. Glue down the ferrite cores. When the glue has set

wind the transformers T1 and T2. '

2. Insert Trl and diodes D2, D3, D4 and D5. Mount

D1 and F1. Insert the resistors and capacitors of the bi-

directional amplifier.

3. Insert IC2, IC3, IC4 and IC6, checking that they are

inserted the correct way round. Insert resistors R5 to

R15, insert capacitors C7 to C18 and C20, then Tr4

and TrS5.

4. Insert IC5, and C22 to C26 and C6.

5. Insert crystals X1 and X2 and trimmer capacitors

C31 and C38. Solder and cut leads and solder wire to

ground cans. Insert resistors R21 to R25, capacitors

C32to C37, and Tr2 and Tr3.

6. Insert IC7, resistors R16 to R19, capacitors C27 to

C30 and the four wire links.

7. Insert IC8 and IC9, resistors R26 to R31, and

capacitors C39 to C53 (the ceramic capacitors should

all be mounted first, then the tantalum electrolytics).

8. Finally insert IC1 and IC10, the remaining compo-

nents, and the pins, sockets or wires, which are to be

used to make the connections to the board.

The connections to the board are given in Table 2. The
r.f. and lLo. signals may either be connected via the same
0-1 inch pitch connections, as the rest of the signals and
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supplies, or via miniature co-axial sockets. The latter are
used in the Helford.

The board is powered from a single +12V supply but
will work between +10V and +15V without damage or
significant change in performance. It is essential to ground
the transmitter supply during reception and the receiver
supply during transmission. This is not merely to prevent
spurious transmission of signals as was the case in the
original design, but is because these other lines are actually
used as d.c. return paths.

When the board is complete the sideband oscillators
should be set up by connecting a frequency meter across
R24 and connecting power to each oscillator and ad-
justing its trimmer until its frequency is within 10Hz of
nominal.

If for any reason the board does not perform properly
when first connected it should be checked for short-
circuits and then the integrated circuits should be checked
with a high impedance voltmeter for correct operating
voltages. (The correct operating voltages are given in the
“Plessey Semiconductor's Radio Communications
Handbook™, available from any Plessey Semiconductor
Office or distributor.) If this method also fails then signals
must be traced through the board with the aid of a signal
generator and an oscilloscope or spectrum analyser.

Readers who intend to operate the Helford should be
in possession of the appropriate licence issued by the
Home Office to those who have passed the City and
Guilds Radio Amateurs’ Examination. Details may
be obtained from: The Home Office, Radio
Regulatory Department, Amateur Licensing
Section, Waterloo Bridge House, Waterloo Road,
London SE1 8UA.
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~0One gf the most active of
e early amateur YL
foperators was Barbara
Dunn 6YL (later GBYL),
who was involved in
monitoring the famous
Southern Cross on its tran-
satlantic flight 50 vyears
ago el Ham recounts
s achievements.

DIGITAL /ANALOGUE

MULTIMETER

ombining two instruments appears to be analogue and digital readouts for both ac-

an attractive idea—until you want to mea-  curacy and trend watching.

sure, say, voltage and frequency together! Twelve ranges plus a constant current
The PW "Twynham” is a mains powered  test facility for semiconductor junctions are

multimeter which gives you simultaneous  all part of the specification. . .

e
indextovel.5
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SYNTHESISED

' AM/FM TUNER

PART 2 W.S.POEL ‘
I .

The synthesiser has so far been described in isolation from
the radio hardware of the complete tuner. This is partly
because the synthesiser itself is suitable for use with a
variety of different tuner configurations—and partly
because the entire circuit would appear impossibly com-
plicated. This would be unfortunate, as it falls neatly
into a series of building blocks that may be considered
“jointly and separately” in the context of this article, or
as “separates” for substitution or addition into existing
designs.

The synthesiser unit is replacing the following
traditional features:

. Tuning potentiometer
. Preset station selection
. Frequency indication/readout
and takes care of these less obvious aspects:
. All tuning voltage stabilisation cared for
. Requirement for a.f.c. non-existent
. Greatly simplified switching
. A plethora of otherwise unattainable features.

Those features fulfilled by the synthesiser are also
vastly improved by the fact that everything is referred to a
quartz crystal for frequency determination. The penalty is
the close proximity of digital processing to a sensitive
radio environment, so some care is needed to avoid radia-
tion of the harmonics into the broadcast bands.

The tuner design must take into account the signals re-
quired by the MPU when operating in the scanning mode,
and thus must provide:

(a) Local oscillator output for both a.m. and f.m.
(b) Scan stop information

(c) Simple bandswitching

(d) Stereo decoder with v.c.o. defeat

(e) High impedance tuning voltage lines.

The interconnections required between the synthesiser
and tuner modules are shown in detail in Fig. 10, which
will also serve later as the inter-unit wiring diagram for the
complete tuner.

A medium-priced tuner is described here. Considerable
efforts have been made to develop a design that can be
repeatably assembled and made to work by a wide range
of enthusiasts with different levels of experience. The result
is an a.m./f.m. tuner that will out-perform any previously
published design, so it can scarcely be described as a com-
promise. Much of the credit must go to the advances made
in the past year or so in the state of component
technology—such as new linear-phase ceramic i.f. filters,

~1 O A L) b —
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Fig. 11: Simplified block diagram of the complete tuner system

very low-noise members of the universally appreciated
CA3089/3189 families of f.m. i.f. amplifier and detector
i.c.s, MOSFETS, etc.

A higher specification tuner system was considered un-
suitable, since accurate alignment of a more complicated
i.f. would not be feasible for anyone without access to
thousands of pounds worth of advanced test equipment.
Nevertheless, the tuner synthesiser described last month is
quite capable of driving alternative r.f./if. designs if re-
quired.

The Tuner

The tuner divides down into three blocks as shown in
the simplified system diagram of Fig. 11: a front end (the
UM1181 and the Alps FD811UX are described); a com-
bined f.m. i.f. amplifier and detector, with three-band a.m.
tuner section built around the Sprague ULN2242A; and a
stereo decoder common to both designs that uses the Toko
KB4437 pilot-cancel stereo decoder, followed by the
K B4438 matching muting audio pre-amplifier.

The front ends are available only as prebuilt and tested
items, but the circuit diagrams are nonetheless relevant to
a comprehensive description of the circuit function. The
UM1181 and FD811UX adopt similar circuitry although
the Alps unit is perhaps constructed more thoughtfully.

In the UM1181 (Fig. 12) the antenna circuit is a single-
stage-tuned coil, feeding gate 1 of v.h.f. MOSFET r.f. am-
plifier. Automatic gain control (a.g.c.) is provided on gate
2 of this MOSFET (via R2) although if left open circuit, R3
will pull the gate bias up to ensure maximum gain. The
filter between the r.f. and mixer stages is an interesting
feature, being basically a triple-tuned stage and bottom in-
ductance coupled. The advantage of this method of coupl-
ing is that the coupling points are at a far lower impedance
than with top-capacity coupling, enabling some of the
fastidious screening to be omitted inside the can.
However, although the small-signal selectivity is im-
pressive at 90dB or better, really strong signals at the an-
tenna can leak across—but these are levels rarely ex-
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perienced under UK conditions, unless a beam antenna is
employed in an already strong signal environment.

The mixer is a common source JFET, with source injec-
tion of the local oscillator, and a JFET if. pre-amp in
common-gate mode (high stability/medium gain/broad-
band) between the drain load if. coil and the output
matching coil. The local oscillator (10-7MHz high) is the
classical Colpitts design, with feed taken from the
relatively low-impedance emitter to both the mixer and the
oscillator buffer amplifier. Approximately 300mV of lL.o. is
thus available for the input of the prescaler on the syn-
thesiser control board.

In the FD811 (Fig. 13) a similar input arrangement ex-
ists, although the physically larger construction of the coils
used in the FD811 series enables a higher Q to be achieved
at each stage, thus enhancing selectivity. The a.g.c. system
in this tuner is not returned to the positive supply rail, and
unless an external bias is applied to the a.g.c. terminal, the
r.f. stage will be operating under conditions of minimum
gain.

A quadruple-tuned filter is used between the r.f. and
mixer stages, the input and output couplings being via in-
ductive proximity, and the centre two via capacitor top
coupling. Capacitor coupling is avoided at the input and
output sections because of the capacitive loading effects of
the drain on the r.f. stage and the gate of the mixer—these
“unknowns” will affect the calculation of the ideal coupl-
ing capacitor for the correct coupling constants. The
capacitive coupling section with the coils well screened
from one another enables the filter to provide excellent
strong-signal selectivity. In designs with a second r.f. stage
(Ambit EF5800), the excess gain can be used to iron out
the lumps in entirely top-coupled filter sections, since
slightly staggered tuning will be far less serious to the
overall tracking of the system.

The output of the mixer goes through a double-tuned i.f.
filter stage before reaching a f.e.t. buffer amplifier; the load
presented is resistive (R22), which is more suitable for the
following f.m. i.f. filter stage in many instances.

The local oscillator (10-7MHz high), is again the
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Colpitts circuit, used at a lower level. This reduces
oscillator drift due to the heating of tuned circuit compo-
nents, and prevents the local oscillator causing non-
linearities in the tuning diode characteristics. As it
happens, the synthesiser can take care of drift anyway
(since the only drift possible occurs in the reference os-
cillator, which is crystal controlled), but it also provides a
very low-noise signal, subsequently raised in level by a
common-base transistor amplifier (Tr6), and fed to the
gate of the mixer MOSFET via an emitter-follower buffer.
Thus a very high degree of isolation is maintained between
the l.o. and mixer signals. A second emitter-follower buffer
is used to provide Lo. signal for the synthesiser system.

The FM IF/AM 3-band Tuner Module

As can be seen from Fig. 14, the TDA1090 is used for
both these major functions. The i.c. was described in some
detail in conjunction with the PW “Dorchester” multi-
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band broadcast tuner, so only a brief resumé is offered
here.

The device (Fig. 15) uses the same basic i.f. amplifier
for both f.m. and a.m., although the detector for f.m. is a
quadrature coil system (as in the CA3089 families) fed
from a phase correction choke. Under f.m. conditions, the
i.f. amplifier is driven into limiting by grounding the a.g.c.
terminal, providing a squarewave i.f. output rich in har-
monics. The quadrature coil helps to restrain this
somewhat, but the whole assembly is placed inside a
screening can to prevent unwanted radiation.

Listeners in the London area may have noticed that
many tuners give an unaccountably high level of hiss or
birdy response when tuned to 95-8MHz (Capital Radio).
The answer is simple, since 95:8 =9 x 10-64, some 60
kHz away from the if. centre of 10-7MHz, and well
within the filter pass-band. The noise is very mushy and
warbly, since in the process of being multiplied nine times,
the deviation is also increased nine times—so at no time

ik TJF

R22

Ageo

—

Fig. 13: Circuit diagram of the Alps
FD811UX v.h.f. tuner head
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module, with associated remote tuned and switched
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will such a harmonic provide an intelligible signal to the
detector.

Careful decoupling and earthing of the fm. if. and
detector system is required, for the same reasons as dis-
cussed in connection with the prescaler on the input to the
synthesiser’s phase-locked loop in last month’s article.

The f.m. section of the TDA1090 possesses a signal
level mute (as does the CA3089E)—but no deviation
muting. This shortcoming is easily rectified with a few ex-
ternal transistors, using the a.f.c. voltage to operate a
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“window” through which the f.m. mute will be allowed to
open. The same signal is used in this design to provide the
scan-stop information for the tuner, since it can be set to
give a signal when the synthesiser has stopped precisely on
a wanted f.m. signal. The behaviour of this signal with
regard to detuning effect is shown in Fig. 16. The actual
bandwidth is determined by the voltage developed across
the a.f.c. output and the reference voltage. The a.f.c. out-
put is basically a current source, and so the larger the
value of the resistor used, the larger will be the a.f.c.
voltage developed for a given degree of detuning. Ohm’s
Law states that ¥ = IR (within the limits of the supply
available on the i.c.).
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WATERS & STANTON ELECTRONICS

CHECK-OUT THE ALL-NEW

FDK MULTI-750E 2 METRE ‘ALL-MODE’ RIG

The Multi 750 is FDK's new. all mode 2 metre unit for both base or mobile use. Using the same cabinet dimensions as the M700EX. this really does provide the
basis for an action-packed, go anywhere station. To list all its features would be impossible in the space available on this page. However, we will list its main
points so you can get some idea of just what this amazing package is capable of.

144-146mHz at 10 WATTS OUTPUT (Minimum!); ALL MODES — FM/USB/LSB/CW: REPEATER OPERATION - normal or reverse with automatic
crystal controlled tone-burst: DUAL VPO's — these are selectable at the press of a button so that one vfo can be left at the SSB end of the band and the other at
the FM end; NOISE BLANKER — a really efficient circuit to take out those ignition pulses on ssb; DUAL SPEED TUNING — enables 1kHz or 100Hz step tun-
ing on SSB/CW and IkHz steps on FM: RIT — essential for accurate tuning of the received SSB signal; LOW EFFECTIVE PRICE — and the option of 70cms
operation. At the end of the summer the UHF EXPANDER will be available to provide instant QSY to 70cms or even cross-band operation. This unit will be in
a matching cabinet which together with the AC mains module will build into a complete 2m/70cms base or mobile station.

@ Simple and smooth VFO control gives either 100Hz or 5kHz steps

on both FM and SSB modes for optimum convenience.

@ The large green fluorescent display tube gives full frequency readout mM750 B;JJLDS I;U'II'D AIZS: 8]1 70cm PAFKAGE
to 100Hz and provides safe and clear readout for both night and day (70cm meodule svalablelate summer
operation.

@ Standard features include noise-blanker. RIT control with switch, RF

attenuator gain control, automatic crystal controlled tone-burst, high | } ; |
and low power switching and remote up/down [requency control M750E o T UHF

microphone unit. 2m <4 EXPANDER | 70em
® Compare its compact size and light weight, its smart appearance and

comprehensive front panel controls. Simple and reliable operation is * *

made possible by employing advanced solid-state and logic techniques.

@ A dual VFO is employed for the selection of two independent fre- SP750

quencies anywhere in the band. This also enables split frequency opera- 230V AC

tion. particularly useful when used in conjunction with the optional

“UHF-EXPANDER" transverter.
For normal repeater operation a pre-programmed shift is selected by

SURELY TODAYS BEST VALUE
Pound Incl. VAT Feature
for £299 & Delivery for
Pound SEE REVIEW THIS ISSUE OF P.W. Feature

Waters & Stanton Electronics, Warren House, 18-20 Main Road, Hockley, Essex.
Tel: 0702 206835 & 204965

[ —————————————e e e e i D il e e e

To: WATERS & STANTON ELECTRONICS

l *Please supply Multi 750E by return. Cheque/P.O. enclosed: £299

I *Please send full colour literature on the Multi 750E

I *Please send H.P. forms for completion. Deposit of £60 enclosed.

I TEANIE cvosmovimmenmsmio st o s o b s scs SIS DS S P e ST S0 R B L e S S s e e s e

| ADDRESS csswuivssmvassns vensmasssvssnsmnynssanss P e e S A AR

Il ..................................................................................... *DELETE WHICHEVER NOT APPLICABLE

L] L]

| ORDER WITH CONFIDENCE... OUR REPUTATION IS YOUR GUARANTEE |
/ Callers welcome:- We are open 9am-5.30pm Monday-Saturday, Ex. Wednesday 9am-1.00pm.

l qﬁ# Telephone orders:- Simply *phone in your Barclaycard or Access number and we will despatch goods within 24 hours. l

| Mail Orders:- Send cheque or postal order for correct amount printing name and address clearly. |

| WARREN HOUSE, 18-20 MAIN ROAD, HOCKLEY, ESSEX. TEL: 0702 206835 & 204965 |

I——————————-—-—————_._——_—__.-——____——__—_.-_-—__]
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MICROUUARVE MODULES

EX-STOCK FROM

r
2M & 70CM LINEARS =
MML 144/25 £48.30
MML 144/100 £142.60
MML 144/40 £69.00
MML 432/20 £69.00
MML 432/50 £113.85
MML 432/100 £228.65
2M PRE-AMPLIFIER ~N
MMA 144V
ULTRA LOW NOISE
RFSWITCHED GAIN 15dB
NOISE FIGURE 1.3dB 2
\___ ONLY £29.90 Y,

MAIL
ORDER

Bredhursl

electronics

HIGH ST., HANDCROSS, W. SUSSEX 0444 400786

TRANSVERTERS
MMT 28/144 £90.85
MMT 144/28 £99.00
MMT 432/144R £173.00
MMT 70/144  £155.00

( CONVERTERS R
MMC 50/28 £24.90
MMC 70/28 £24.90
MMC 144/28 £24.90
MMC 432/285 £29.90
MMC 432/1445 £29.90

For further information on any of the above items, or any other MICROWAVE MODULES products please contact:

BREDHURST ELECTRONICS,

The High Street, Handcross, Sussex. Tel. 0444 400786
ALL PRICES INCLUDE VAT, CARRIAGE AND A FULL 12 MONTH GUARANTEE

 _MMD 50/500 FREQUENCY METERS £69.00

RETAIL
CALLERS

TO ORDER ANY OF THE ABOVE ITEMS SIMPLY WRITE, ENCLOSING A CHEQUE OR PHONE YOUR CREDIT CARD NUMBER

Price
inc. VAT
TRIO EQUIPMENT £
R1000 SWL PLL Receiver 200KHz 10 30MHz 297.85
R820 The ultimate SWL receiver 690.00
YG455C CW filter 500Hz 58.65
YG455CN CW filter 250Hz 60.95
SP820 Speaker 37.95
HSE Communications headphones, tailored response 21.85
HS4 Communications headphones, tailored response 10.35
VHF AMATEUR RECEIVERS
SR9 Tuneable/crystal 2m FM receiver 144-146MHz 48.00
AMR217B _ Scanner with 8 crystals, Mains/battery 120.76
ROTATORS, TUNERS & SWITCHES
- AR40 15 core cable reguired) 54.63
1 SU2000 For lightweight 2m beams £48.00
. KX2 AK Antenna Tuner 0.5-30MHz 29.90
' CX3 SWL 3-way Antenna Switch 7.20
DAIWA C5201. 2-way Antenna Switch 11.98
LAR 1kW Feeder Switch £16.95
AIR BAND RECEIVERS
SHARP Air Bands Portable Receiver 18.75
FX-213-AU
LOWE AP12 Crystal Controlled air band portable receiver c/w ni-cad
batteries, charger and fitted 12 crystals 118.45
COPAL-24 Hour Digital Clock Mains Operated 1295

All prices include new VAT rate

ingo o if roqui

Buy by post or phone your Barclay Card or Access number.
Alternatively, call in for a chat. The shop is just 10 minutes from Leeds City Statien, and there's
easy parking if you travel by car % Instant H.P. for li d A rurs % E fed Credit Terms
Available * Send 50p for Catalogue and Price List.

LOWE TRIODISTRIBUTOR

\Z

LAR are area

distributars for Jay Beams,
Antenna Specialists, Hilomast
ICOM and Microwave
Modules Products.

LEEDS AMATEUR RADIO
27 Cookridge Street,
L Leeds. W. Yorks. Tel. 452657
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NORTHERN COMMUNICATIONS

AMATEUR * COMMERCIAL * MARINE

NORCONE 512 (66-512 MHz)
It's here! A no compromise. precision made, full 16
element discone antenna, made in Britain, Standard
S0239 connector, with cover, Supplied with 1%
diameter, 30" mounting support mast and complete
instructions.

An ideal partner for the “Bearcat” and other scan-
ning receivers. It may also be used for transmission
and in particular where antenna space is limited.
Full coverage of 70.144,432MHz Amateur bands
plus Aircraft, Marine and Commercial bands.

£24.95pp.£1.50

NCMEK-1. In line vertical mounting kit for 1" to 2"

mast.
£2.45 p.p. £0.50

ZL-12 SPECIAL

13db gain, compact 2 metre Yagi. 10'6" boom, lightweight rugged design.
Hundreds of this award winning antenna already in use. Send for details.

£28.75 p.p. £1.50
ZL-8 SPECIAL

9db gain, super compact 2 metre Yagi. 6'0" boom, lightweight rugged design.
Ideal for limited spaces and portable operation.
£17.25 pp.£1.50

YAESU FT480R. FDK 750E MULTIMODES

Both of these new 2 metre multimodes transceivers are amongst our full range of
Amateur Radio equipment and accessories. Ring or call for complete information:

Tues-Sat. 9.45am-5.30pm.
Telephone (0422) 40792.

303, Claremount Road, Halifax HX3 6AW,
West Yorkshire. G3UGF.
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An output is also available from the TDA1090 in a
form suitable to drive the front end. If required, this a.g.c.
signal can be used to drive the muting signal system (both
signals go low with increasing input), since the a.g.c.
operates somewhat after the standard noise-operated
muting, enabling selection of strong signals only, without
any background hiss under critical stereo listening condi-
fions.

The FM IF Amplifier

The TDA1090 provides the same facilities as the
CA3089E with the exception of a signal level indicator
output. However, the a.g.c. output of the TDA 1090 may
be regarded as a reference of signal level, albeit the onset
of the indication occurs at greater input levels than with
the CA3089 type of circuit. However, the gain of the front
end and i.f. pre-amp is such that the a.g.c. indication starts
at about 70uV input.

In f.m. mode, the a.m. local oscillator is turned off and
the i.f. amplifier is turned into a limiting amplifier by
ground pin 1 of the i.c. In this application, the f.m. tuner-
head supply voltage is also switched—since the module
would still be susceptible to the output of the f.m. tuner-
head when in the am. mode, as the if. amplifier is
common to both a.m. and f.m. A single transistor i.f. pre-
amplifier provides some 20dB of additional gain at
10-7MHz, as well as providing matching for the ceramic
filters.

Various types of ceramic filter are available these days,
and the technology has come a long way since the first
types were introduced. The Toko CFSE series is used
here, although the Murata ultra-linear phase i.f. filters in
the SFE10-7ML series could be used. However, the ex-
treme tuning accuracy of the synthesiser makes the choice
of filter easier, since it is no longer necessary to worry
about a fairly broad detuning tolerance. In fact, a
narrower filter can be used if desired. Under UK band-
listening conditions, this is of little benefit except under
sporadic-E conditions, and might possibly cause un-
necessary problems during alignment.

Practical Wireless, November 1980

Centre
of Lf.
v

Volts

10-5 10.6 109 if(MHz)

Amplitude
Group delay

106 10.7 10.8

if.freg. (MHz)

The crucial feature of any f.m. filter is the group delay
(see Fig. 17)—which is related to the phase linearity by:
Group Delay = Phase change/frequency change. The
ideal phase change from one side of the filter to the other is
a straight line. This is the same as the slope of the f.m.
detector, which uses exactly the same principle when
demodulating f.m. signals in a quadrature system, to con-
vert frequency change into amplitude change.

Distortion at the extremes of the slope will cause ripples
in the group delay, causing these parts of the modulation
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spectrum to arrive at the detector at slightly different
times. This phase error will cause problems in the Zenith-
GE multiplex stereo system, where the phase accuracy
between the 19kHz pilot tone and the 38kHz subcarrier is
the cornerstone of the theory. A full analysis of the theory
of f.m. and multiplex is beyond the scope of this feature—
but suffice it to say the composite f.m. stereo signal, with
an audio bandwidth of 53kHz, requires approximately
220kHz of r.f. if. linear phase bandwidth. As fm.
sidebands theoretically extend to infinity (but diminish-
ing to an infinitesimally small amplitude quite quickly),
opinions as to the ideal bandwidth for stereo f.m.
vary from 180kHz (favoured by some applications notes
written at Philips) to 280kHz. A compromise value of
220kHz does not adversely affect stereo programme
material in any way that can be detected using current
broadcast standards. :

The detector in the TDA1090 uses a form of
quadrature—with the signal fed to the phase-shift coil via
a fixed choke of 18uH. This choke is used to compensate
for delays in the signal path of the other input to the
quadrature detector—so the midpoint of the detector slope
is exactly in the middle of the d.c. characteristic (Fig. 18).
This also applies to the CA3089E families. If the signal
path correction is wrong, then the detector exhibits a d.c.
offset, although the demodulation characteristic will not be
adversely affected by even quite a large d.c. offset.

As this d.c. characteristic is used to drive the a.f.c., it
may appear to be irrelevant in a synthesised tuner—but in
this instance, the a.f.c. is used in the deviation muting
system to provide a signal to stop the tuning synthesiser
from scanning, and so must be accurate and fast in opera-
tion.

The a.m. i.f. transformer T1 is apparently in the way of
the f.m. if. signal, but the reactance of the 180pF
capacitor in the a.m. i.f:t. is a low value at 10-7MHz, and
thus does not affect operation at f.m. However, this i.f. is
in a sensitive path for the f.m. signal with regard to the
detector time delay mentioned above. Any extra capacity

Output at
pin7ofIC

Quiescent
reference
pin13of IC

Correct 'S’ curve

10.7 MHz

., DC otfset
bul 'S’ curve OK.

10.7MHz

Fig. 18: The effect of a d.c. level shift at the f.m.
detector
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CONSTRUCTION
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BUYING GUIDE

Some of the component types for this project, es-
pecially in the f.m. i.f/a.m. tuner module, are critical
from the point of view of physical size. The specialised
semiconductors and all the filters and inductors are
available from Ambit International (see Advertisers’ In-
dex). Ambit are also able to supply the ready-built f.m.
tuner modules, and kits for the remainder of the
modules and units.

The non-specialised components and the printed
circuit boards should also be available from regular
suppliers among our advertisers.

The cost quoted below is for the parts required to
build the complete tuner, in the case shown in our
photographs.

APPROXIMATE

CcCOSsT £150

here will cause d.c. offset to occur, and will confuse the
choice of choke. No part of the secondary of the a.m. i.ft.
should be grounded, since the capacity between the i.f.
primary and secondary will be enough to cause an in-
curable offset if the secondary is more than just a couple
of turns.

Such stray capacity effects may be compensated by
changing the value of the choke feeding the f.m.
quadrature coil, but then the amplitude of the i.f. signal
passing through would be attenuated if the choke value
were increased. The signal level muting of the TDA 1090
relies on the i.f. signal at pin 11 being 160mV r.m.s. under
limiting conditions.

The original aim of offering the a.m. i.f. with a secon-
dary was to provide an undetected output of the 468kHz
i.f. signal for use in such things as product detectors,
n.b.f.m. ratio detectors, etc. In a number of applications,
the d.c. offset created by grounding one side of the secon-
dary may not adversely affect the f.m. audio quality—but
absolute accuracy of the a.f.c. output is necessary for the
correct operation of the scan detector circuitry.

As the TDA1090 does not possess internal deviation
(detune) muting, it is necessary to provide these facilities
externally. Transistors Tr3 and Tr4 form a differential am-
plifier with their emitters referred to the i.c. reference
voltage at pin 13. Transistor Tr5 is driven from either the
signal muting (pin 14) or the a.g.c. (pin 15). Using the
muting signal from the a.g.c. source enables selection of
only the high-level input signals, to avoid stopping at each
of those signals recognised by the standard muting system,
since many will be noisy under stereo listening conditions.
This option has been “hardwired” in the tuner described
here, although it could be switched if required. The excep-
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if you want an
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We’ve got
to hand |t toyou!

_ZERO ADJUSTMENT FULL AUTORANGING

3%-DIGIT LCD WITH AUTO UNIT DISPLAY
200 HRS CONTINUOUS CONTINUITY TEST
BATTERY LIFE (6110 and 6100 only)
AUTO ‘BATT' 10 AMP AC/DC (6110
WARNING - “and 6220 only)

Introducing the latest professional state-of-the-art 3'4-digit DMM - at really old-
fashioned prices! From just an unbelievable £39.95 inc. VAT, plus £1.15 p&p!
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ZERO ADJUSTMENT Zeros out menute test-lead resstances for precse measurements DMM Wlt!'\ these features at these
ACCURACY 0 5% 0.5% 0 8% 08 prices again!
LOW POWER OHM RANGES For m-circuit resistance measurements on all models
BUZZER - Continuity Test - -
BUZZER - Over Range Indicatar - -
COMPLETE WITH Batteries, par of Test Leads, Spare Fuse, One Year's Guarantee
PRICE ONLY £64.95 ONLY £74.95 ONLY £39.95 ONLY £49.95 Maclin-zand Electronics Ltd
PSP L £LAS £i-15 £115 38 Mount Pleasant, London WC1X OAP
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To: Maclin-Zand Electronics Ltd., 38 Mount I

you tomorrow's technology today. Pleasant, London WCIX 0AP.
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Signed

Available exclusively from the company that gives
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% components

Resistors
+W 5% carbon film
100Q 1 R19
2700 2 R21,27
330Q 2 R9,17
3900 1 R14
4700 1 R16
8200 1 R15
1kQ ° 2 R26, 36
2.2kQ 2 R18, 20
3.3k 1 R13
4.7kQ 7 R2,4,6,12,22,28,39
10kQ 5 R24,25,30,31,34
12kQ 1 R1
18kQ 2 R8,40
47kQ 1 R33
100kQ 3 R29,32,35
220k 6 R3,5,7,11,37,38
1MQ 1 R10
0-1W min. horizontal preset
470k 1 R23
Semiconductors
Integrated circuits
ULN2242A
orTDA1090 1 IC1
Transistors
BC238 2 Tr3,56
BC308 2 Tr4,6
BF274 2 Tr1,2
Diodes
BA182 12 D1-12
Kv1215-100* 2 D13-18
1N4148 1 D19

*Triple discrete varicap (Toko)

Miscellaneous
IC socket, 20-pin x 0:3in d.i.l. P.c.b. connectors,
0-1in pitch, board/wiring: 2 off 12-way. Printed
circuit board. Screening box assembly.

FM IF 8 AM TUNER MODULE

Capacitors
Polystyrene
100pF 1 Cc2
220pF 74 C8,11
470pF 2 €h,36 .
1.8nF 2 c18,19
Sub-min. plate ceramic
56pF 1 C25
Low voltage disc ceramic
10nF 8 C3,6,9,12,13,14,27
22nF 7 C16,17,20,26,30,33,
35,38
47nF 3 C28,32
Tantalum bead, 10V
100uF 1 c24
Tantalum bead, 25V
2-2uF 1 Cc23
10uF 2 C22,31
Electrolytic, p.c. mounting, 16V
10pF 1 c21,29
100uF 1 C16
Trimmers, foil (Dau TC2)
2-22pF 6 C1,4,7,10,34,37

Filters & Inductors
FL1, FL2 CFSE (2 off, must have
same colour group)

FL3 CFM2 468B

L1 7mH Can 1980

L2 470uH 8RB 471J
L3 5.6mH 8RB 562K
L4 18uH 7BA 180JE
T1 7ELMC4102A

T2 10K KACSK586
T3 Can 4718

T4 Can 4786

6 RWO 6A 7752

T6 YXRS18576AQ 78443
T7 164AN 7A 6441
T8 164FN 8A 6439

tionally keen can even arrange for the muting level to be
switched from a circuit that checks to see if the signal is
stereo or mono, and selecting the muting level rate accor-
dingly.

The emitters of Tr3 and 4 are held at reference (approx.
5:6V); their bases are commoned and monitor the
decoupled a.f.c. output from pin 7 of the i.c. The afic.
swing centres on the reference voltage, thus if the a.f.c.
voltage goes approximately 0-6V either high or low of the
reference, then either Tr3 or Tr4 conducts (respectively). If
Tr3 conducts, Tr6 conducts holding the deviation muting
output (pin 10 of the module) in a high state. If Tr4 con-
ducts, then Tr5 also conducts, thus Tr6 conducts—and
the muting output stays high. Transistor Tr5 also monitors
either the a.g.c. (by linking pins 7 and 8 on the module)—
or mute (link 6 & 8). If a.g.c./mute is high (low signal
level), then TrS5 conducts, Tr6 conducts, and once again
the mute output stays high.,

Only if the a.g.c. or mute is low (signal tuned in) and the
a.f.c. is centred within 0-6V on the reference can Tré6 turn
off, driving the deviation mute output low. Applying this to
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the muting input of the i.c. on pin 8 via diode D19, means
that the deviation mute signal cannot hold the mute shut
(audio off) when the signal is high. However, it can assist
in holding the mute open (audio on) when the signal is low.

The full deviation muting facility is available when a
47kQ resistor is applied between pins 5 and 11 of the
module. This holds the mute open if the deviation mute
output is high. Thus, manual override of all deviation mute
facilities is available at pin 5 of the module.

The operational bandwidth of the deviation muting
system is set by the voltage at the bases of Tr3 and Tr4.
The swing of the a.f.c. voltage at pin 7 is determined by the
resistance from pin 7 to Vief (i.c. pin 13), since the a.f.c
output is a current source/sink, and not a voltage in its
own right. Values are chosen for a +20kHz bandwidth of
operation (or “window”), to enable the scan detection to
operate accurately with the synthesiser selecting the f.m.
band in S0kHz steps (Fig. 19).

The detected audio output appears at pin 6, together
with a lot of unwanted i.f. signal, and unless the i.f. is effec-
tively decoupled, it will lead to instability if it gets near the
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10-7MHz input. The usual tricks don’t work. A 10nF
ceramic disc capacitor will get rid of the i.f. signal, but also
reduce the audio bandwidth long before the 53kHz re-
quired for a composite stereo signal has passed through. A
value of 100pF would be better, but since the TDA 1090 is
also an a.m. i.c., the 468 kHz i.f. of the a.m. section must
be taken out as well, or the a.m. will become unstable. The

Fig. 19: Deviation mute window determination. The

values of R22 and R34 are chosen so that the a.f.c.

voltage swing is sufficient to turn on Tr3 and Tr4 (Fig.
14) at the extremes of the mute window

Fig. 20: Requirements for the multiplex birdy filter
Amplitude

Flat group delay essentjal
over this range

birdy
filter
roll off

15 19 38 53 kHz

answer is a correctly designed 55kHz low-pass filter,
sometimes referred to in this context as a “birdy” filter,
which offers large attenuation at anything above 55kHz,
but does not affect the band of frequencies below 55kHz
(Fig. 20). This filter also helps to reduce stereo birdy
noises brought about by the presence of the extremes of
adjacent f.m. signals in the 55kHz composite baseband,
since although the centre frequencies of two f.m. signals
may be separated by 200kHz (unusual under normal UK
listening conditions), there is plenty of scope for the ex-
treme sidebands to mix and produce high frequency
products above 55kHz. This filter is formed by C18, L1
and C19.

Next month, we deal with the decoder, a.m. tuner and
remote switched/tuned ferrite rod aerial, and begin con-
structional details.

Aerials and aerial accessories are very definitely among the most popular
topics covered in Practical Wireless. In response to requests from readers,
we've reprinted a selection of articles fram the past three years, plus two new
features—aone by Ron Ham on v.h.f. propagation, the other describing the

“Ultra-Slim Jim", a new version of that most popular 2-metre aerial design
by Fred Judd.

Out of Thin Air has 80 pages, 295 x 216mm, and is available from W. H.
Smith price £1.25, or by post from Post Sales Department, IPC Magazines
Ltd., Lavington House, 25 Lavington Street, London SE1 OPF, price £1.50
including postage and packing to UK addresses, or £1.80 by surface mail
overseas. Please ensure that your name and address are clearly legible.
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I
| OUTOF THIN AIR |
| Please send your order and remittance to: |
| IPC Magazines Ltd., Post Sales Department, |
Lavington House, 25 Lavington Street, I
| London SE10PF I
| Please send me......copies at £1.50 each tc
I include postage and packing (£1.80 surface mail |
overseas |
I | enclose P.0./Cheque No............ Value ......... I
I UK remittances must be by crossed postal order
|
| or cheque (name and address on back please)
q
| and made payable to IPC MAGAZINES LTD |
I NAME e I
| (BLOCK LETTERS) |
| ADDRESS .........ccoocoiiiiiuiiimininiiniinnns, I
| (BLOCK LETTERS) |
, |
, |
[ e |
o 557 00T - -, I

I with overseas orders must be
| sufficient to cover despatch by sea or air mail as
| required. Payable by International Money Order

|
|
only |
I
|

Remittances

Company registered in England. Regd. No. 53626
A subsidiary of Reed International Limited

I—————-—Cutrounddottedline-—————-
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NIMBUS

M.TOOLEY & D.WHITFIELD

The next module in the PW “Nimbus” series, a
16-channel scanner with lock-out facilities, will
commence in our January 1981 issue

It may seem a little odd to publish a follow-up article
before the series has even finished, but we thought it would
be helpful to pass on some comments and advice which
have arisen out of readers’ experiences in building the
basic PW “Nimbus” transceiver and the base-station
adaptor.

In general, the comments have concerned the receiver,
most constructors having found that the transmitter works
satisfactorily, although for some the problems have been
the other way around.

lC
22p

Fig. 1: A 72MHz trap. The coil is 4
turns of 22 s.w.g. enamelled cop-
per wire, wound on a 4-8mm

Silver mica diameter former fitted with a dust
iron core
1
I
|
WAMOZ0 D
+12V RX
3k3
'S meter
o S00pA
L > 1k *mms
2k2 + - 2 Set zero -
'S’ meter cal.
ov "
o

Fig. 2: Suggested ‘’S’’ meter modification
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1. Large transmitter output at half-frequency (72.5MHz).
First of all, as most constructors will have realised, coils
L7 and L8 are fitted with tuning slugs. Standard “500
grade” cores, as supplied by Maplin Electronics, were used
successfully in the prototypes in L1-L8, but increased out-
put could undoubtedly be obtained with v.h.f. “900 grade”
cores in LS onwards.

Very careful alignment of L7, L8 and TCS5 is required
to provide clean drive at 145MHz to Tr6. If 72MHz radia-
tion is still a problem, then a series-resonant trap circuit
(Fig. 1) should be connected across the transmitter output,
To set up this trap, simply adjust the core to “suck out”
the 72MHz signal. Alternatively, pre-tune it to 72MHz
with a grid dip oscillator, connecting the coil and capacitor
as a parallel resonant circuit for this adjustment.

2. Instability in the transmitter p.a. stage. The 2N4427
was selected for this stage because of its rather “tame”
performance compared with other transistors (e.g.,
2N3866), capable of producing a higher output but prone
to go into self-oscillation when not correctly tuned. It may
well be that there is a variation in performance of
2N4427s from one manufacturer to another, and in very
difficult cases a 100Q +W carbon resistor wired in parallel
with RFCI could be helpful. The resistor should be
soldered to the underside of the p.c.b., with the shortest
possible leads.

It is, of course, important that all decoupling capacitors
(C7, etc.) are ceramic disc types, fitted close to the p.c.b.
and with the shortest possible leads. They will otherwise be
useless at the frequenies involved.

3. Squelch circuit ineffective. Regrettably, the
CA3089/3189 is well-known for its poor squelch system,
though it may be adequate for broadcast f.m. tuners! It is
advisable to check that the quadrature coil (L105) has
been connected correctly, with the primary winding to pins
9 and 10 of IC101, since with less than about 150mV of
singnal drive at pin 9, the squelch circuit will not operate at
all.

On the prototypes, the squelch range was rather limited,
and it was for this reason that the control was made a pre-
set, rather than completely variable.

4. Large residual reading on the “S” meter. A large
residual reading could be due to incorrect alignment of
L104, since it is caused by 10-245MHz leaking into the
second if. stages. If this cannot be reduced, try the
modification shown in Fig. 2, which will provide a zero to
full-scale “S” meter reading.

In cases where the residual reading is acceptable (it was
about 10 per cent of f.s.d. on the prototypes) but full scale
is not reached on an “S9” signal, reduce the value of R 128
(try 2-2kQ) to produce f.s.d.

The calibration of any “S” meter fitted to the PW
“Nimbus” will be only somewhat arbitrary, and a 0-5
scale may well be preferable to a conventional dB scale.

5. Receiver first oscillator problems. As most construc-
tors will have realised, the contents of Tables 3 and 4
(page 60, PW May 1980) have been transposed, although
the formulae are correctly placed.

The first oscillator uses 45SMHz overtone crystals, but
the oscillator is basically a fundamental mode circuit with
collector tuned broadly to 45MHz to select the third har-
monic of the frequency of the signal at the base of Tr102.
The reason for employing this rather unusual arrangement

continued on page 72 Ppp
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IMPORTANT—The ideas presented here are suggestions only
and as they are untried by this magazine, we cannot accep
responsibility for any resultant damage, however caused. Befor
alterations are attempted, care should be taken to ensure that an
guarantee is not invalidated, and it should also be borne in min
that modifications usually have an adverse effect on resale prices.
In cases where specialist skills or equipment are needed, mos

dealers will undertake the work for a reasonable fe

Roger Hall G8TNT(Sam)
No. 1

The title of this feature will be self-explanatory to most
amateurs, but for those who think it has something to do
with the fitting of chromed bubbles and eight-foot aerials to
Vespas, it should be explained that, in this instance, “Mods"
has no connection with “Mods & Rockers"”. It is, of course,
an abbreviation of the word modifications, and is used by
amateurs to describe alterations that can be made to im-
prove the performance, or to extend the facilities of standard
amateur equipment.

Mods come from a variety of sources; some from the
manufacturers, some from dealers’ workshops, and a large
proportion from people who enjoy tinkering with their sets.
Whilst some mods are adopted universally, some are known
only to the originator and his immediate circle of friends.
With this in mind, | hope to use this feature to extend some
of the lesser-known ideas to a wider audience. In order to do
this, | would like anyone who has modified any piece of
amateur equipment, and who would like his idea published,
to write to me at the address below. Please don't forget to
include your name and address so that you can be given the
credit (or the blame) for the idea. Initially we will be
publishing dealers’ mods, but | would like to use as many
readers’ ideas as possible, so please write to me if you have
any tips to pass on.

Q20 g
Y '/
(b)

Fig. 1: Extending the frequency range. In some later
models Q20 (TC9122P) and Q25 (uPD 651C-13) are
numbered Q14 and Q15 respectively

Q25 Q25

Q20
%J

—— ]
 {

(a)

This month, Lowe Electronics have suggested two very
useful modifications for the Trio TR2400. The first is for
those of you who may be holidaying abroad, and who wish
to extend the range of the 2MHz European model to 4MHz,
with direct keyboard entry over the entire range. Before
starting, please note that although it is very simple elec-

Practical Wireless, November 1980

tronically, physically it requires a fine-tipped soldering iron
and a steady hand. Steve Boler, the Sales Manager of Lowe
Electronics, has stressed that he does not want to be inun-
dated with 2400s containing molten microprocessors.

The first step is to remove the faceplate, by undoing the
two screws at the top of the back, and the two screws in the
battery compartment, underneath the battery pack. Having
done this, locate the two integrated circuits, Q20 and Q25,
and the link wire X, shown in Fig. 1(a). Cut this wire approx-
imately in the middle, strip back some of the insulation from
the end that is still attached to Q25, then resolder it to point
Z, see Fig. 1(b). Ignore the end attached to point Y. Now
replace the faceplate, because that's all there is to it. It
should now be possible to select any frequency between
143.900 and 148-495MHz by pressing the appropriate but-
tons on the keypad. One more word of caution, again from
Lowes, beware of winning the WACS (Worked All Cop
Shops) award, as the band above 146MHz is allocated to
the police in the UK.

WKM102

9.6Vdc.

Fig. 2 (left): Identifying leads to be shorted
Fig. 3 (right): Polarity of the external power connector

Vin VP 780 Voul
CII =2
T Ope7

LIS =

Fig. 4: A stabiliser circuit capable of providing +9-6V
at currents up to 1A from a 12V car battery supply

The second modification enables the TR2400 to be run
from an external power supply, and is even easier to carry
out. The first step is to remove the battery pack and short
out two of the pins on the connector inside the set, as shown
in Fig. 2. A miniature crocodile clip is adequate, but if
repeated use is anticipated, it would be better to obtain a
suitable female connector, and to short out the appropriate
two sockets, and to use this instead of the clip. With the pins
shorted together, a 9:-6V power supply can now be plugged
into the “Charger” socket. Please note the polarity, see Fig.
3. A circuit for a suitable 9-6V supply is shown in Fig. 4.

A modified TR2400, used with a suitable power supply
and a small power amplifier, could make an effective mobile
or base station, without the inconvenience of the batteries
dying halfway through a QSO.

The address to write to if you have any modifications for
publication is: R. S. HALL, Practical Wireless, King's Reach
Tower (Hatfield House), Stamford Street, London SE1 9LS.

73’s
Sam GE8TNT
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The new digital flight scan reeeiver from Regency of America is a stunning improvement
on any other air band monitor receiver. Utilising its own micro computer system ta con-
tral an advanced synthesiser, the flight scan allows you to monitor any air band frequen-
cy inthe range 108-136 MHz and 1o store up to 16 channsls which can then be scanned
continuously. Other features include fast keyboard entry of frequency, full band search
Facilities. channel lockout and much more. For the last word in air band monitors contact
us today. Also available — M100O digital FM scanner covering 30-50 MHz, 144-174
MHzand430-512 MHz.

FLIGHT SCAN £199 inc VAT carr £4.50

MIOOFMSCAN £192inc VAT  carr £4.50

THE FINEST HF COMMUNICATIONS RECEIVER
FROM THE LEADING COMPANY IN THE FIELD

R1000BY TRIO

THIS RECEIVER IS SO ADVANCED, IT MAKES
ANYTHING ELSE IN ITS PRICE RANGE COMPLETELY
OBSOLETE.

And we should know, because we at Lowe Electronics have been firmly
committed to Trio ever since we were appointed to be the UK dis-
tributors many years ago, and we are your direct contact with the
Trio factory if you need advice or information. As the Trio dis-
tributors, we maintain the finest amateur radio workshop in the coun-
try here at Matlock, and our customers will tell you of our renowned
service.

We stock and sell the complete Trio range, and operate a fast, efficient
mail order and Securicor delivery service so that you are as close to us
as your nearest letter box. We also recently introduced a terrific new
credit card scheme which gives you, the customer, real purchasing
power with instant credit.

As an example, should you wish to pay £12.50 per month, you have
instant credit of £300.00 which is enough to buy your R 1000 right
away; no hefty deposits, no fuss and as a further bonus, should you
need accessories, or even a new transceiver, you can extend the credit
on your card to suit. The Lowe blue card is a really powerful purchas-
ing aid and you shouldn’t be without it. Why not ask us for details
right away and also for full information on all that’s good in Amateur
radio.

R820

The ultimate in receiver design. Trio RE20.

SRX30

‘With more features than ever before available in & ham
band receiver. This wiple-conversion (8-83 MHaz, 455
KHz and 50 KHz LF.s.) receiver, covering all amateur
bands from 160 through 10 metres, as well as several
short wave broadeast bands, features digital and analog
frequency readouts, notch fler, LF. shift, variable
bandwidth tuning, sharp LF. filters, noise blanker, stepped
RF. anenustor, 25 KHz calibrator, and many oﬂwr
features providing more

o than an;
wther ham band r:-.encr Price £6W 00, including V.A T
Carringe £4-50.

! SP820

Matching speaker 1o fit the R820, with built-in filters. B
ohms impedance.
Price £37-98, including VAT, Carriage £1- 50,

The SRX-30 represents  new step forward for the keen
shon wave listener or the radio amateur who needs to .

tune frequencics outside the amateur bands.

In the past, the performance of general coverage receivers
has been limited by the dificulty inherent in setting to &
known frequency — OK, 50 you know that Radio Peking
s on 8547 KHz but how do you set the receiver dial?

The SRX-30, due to application of new technology solves

*® e 0 ¢ 5

the problem by wiilising a drift cancelling loop system converting to & very high (40 MHz) first IF 50 as to remove
image interference problems. This is followed by a stable VFO controlled tunable second IF with excellent reset ac-
curacy, The frequency range covered by the SRX-30 is 500 KHz — 30 MHz in thinty bands, each | MHz wide. If
you wish 1o tune 1o say 14250 KHz, mphr et the MHz dial to 14, the KHz dial to 250 and there you are, no fuss,

no twiddling, no need 1o use the drift

The SRX-30 is housed in a ru

system).

uadmmlcm-nﬁopamfmw:mmorl:vdcmpﬁy R

cception
modes are USB/LSB/AM/CW 1o cater for all HF operation and the receiver is equally st home on VHF using an

external convertor,

This receiver combines small size, sccurate readout, ease of use, all mode operstion, mains/battery power supply

and excellent performance at a remarkably low price.

F310

The FS10 VHF FM monitor receiver is a
high performance wnit in such & small
lightweight package that it will fit into »
pocket. The receiver can be aligned for the
2 metre amatewr band or the VHF marine
band and provides top performance on cither
band.

The FS10 automatically scans up to ten crystal controlled channels, stopping on
any channel where a signal is present. Manual selection of any channel is also
provided. Cumpl.eu with rechargeable battery pack. charger and personal earphone
with provision for external antenna,

Price L8200, including V.AT. crystab cwira. iFitted ten channels £109.25, in
chuding VAT ) Carriage £1-50,

See it use it and you will ltke it

Price £178-00 including V.A.T. Carriage £4-50,

AMRZ217B

The AMR2I7B VHF FM monitor is an
outstanding receiver suitable for either the 2
metre amateur band or the YHF marine FM
band and can be supplied for either band on
request. The AMR217B has an eight channel
scanning Tacility and can also accommodate
up to ten additional switched channels to ex-
tend its versmility even further. The receiver
is extremely sensitive and is onc of the best
monitor mecnm'! available 1o cither the
amatear or d user. It is ined with a built-in
speaker and operates from 240V AC mains or |2\’ DC supplies. A matching
mobile mount is supplied 1o allow easy installation in boal or car.

price £120-75, including V.A.T. (fitted 8 erystals). Caminge £1-50.

SR9

The SRY represents the finest value for
money ever offered in the FM monitor
- receiver market Available in two versions

b 10 suit the 2 metre amateur band or the
VHF marine FM band the SR9 gives ful-
ly tunable coverage of either band and

also incorporates the facility for insualling optional crystals which will provide up
to cleven fixed channels for the most popular frequencies.

The SRY s completely seif-contained with built-in speaker and requires only
12V DC it around 200 mA to operate. Mounting hardware is provided for easy
installation anywhere,

Price £46-00, including V.A.T. Carnage £1.50.

AP12

The API2 is a 12 channel crysial controlled sirband
menitor receiver covering a frequency range from 108 1o
136 MHz which utilises o micro-computer  which
automatically peaks the R.F. oscillator and mixer stages
in accordance with the crystal frequency in use, This means that you can install
crystals for any frequency in the entire band without any drop in p:rfwmuu:e
Supplied complete with rechargeable ham.q pack, charger and personal enrphone.
Price £89.70, including V.A.T. Fitted 12 channels: £118.48, including V.AT.
Carriage £1-50

R512

The R512 airband receiver is &
high performance wnit which
automatically scans up to eight
crystal controlled channels. The
receiver will stop on wny channel on which there is a ransmission, stepping on
aguin at the end of transmission. You may lock the receiver onto any channel of
your cheice for continuous monitoring and i any channel should be more or less
permanently occupied you may also lock out the channel 1o permit scanning of
wother channels, These facilities are available on any or all channels.

Covering the full band from 108136 MHaz, the R512 is completely self-contained
including built-in speaker and is supplied with maing and 12V DC power leads,
whip antenna, mobile mounting bracket and personal earphone,

Price including five fitted channels is £138-00, including V.A.T, Carriage £1.50,

PET
FULL RANGE OF
COMPUTERS AND
PERIPHERALS.
NEW 16K IN
STOCK.

For all thats good in Amateur Radio, contact;
LOWE ELECTRONICS LTD., Chesterfield Road, Matlock, Derbyshire. Tel: 0629 2430 or 2817.
For full catalogue, simply send 48p in stamps and request catalogue CPW.
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Microwave
Modules
MML 432/50

Microwave Modules make a wide
range of linear amplifiers and transver-
ter units, and the subject of this report
is their 50 watt linear for the 70cm
amateur band. They also make a 100W
linear, but the 50W version is the more
popular, probably because of the price.

The MML432/50 is housed in a
substantial sheet steel box with the
printed circuit board fitted to the large
aluminium finned heatsink which forms
the box top. The power switch is fitted
to one end of the box, and the connec-
tors for the r.f. input and the aerial are
on the opposite end. A robust
mounting bracket is attached to the
sides, bridging the heatsink to allow
the linear to be mounted in a vehicle.

The 13-.8V supply is fed to the am-
plifier via two heavy leads, and the sup-
ply is fused by a panel-mounted
fuseholder next to the cable entry.
When the MML 432/50 is being driven
to its full power output of 50W, the
current drain from the power supply is
8A, so it is essential to keep the power
lines as short and direct as possible.

As well as the linear amplifier, the
unit contains a 70cm pre-amplifier, the
changeover from transmit to receive
being carried out automatically by a
VOX system operating on the r.f. input
to the amplifier. The vOx can be over-
ridden by an external switching system
if desired, but the automatic system
worked very well, and during the tests
it was the only switching used.

Initial tests were carried out using
the Standard C7800 f.m. rig to drive
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the linear. The power supply used for
base-station tests was a large car
battery, float-charged during use, this
being the only means available at the
time capable of meeting the high
current demands. The C7800 pushes
out about 12W, and this should have
been more than enough to drive the
linear to its full rated output of 50W.
However, the maximum output
measured was 48W, probably due to
voltage drop on the supply lines.
Reducing the input power to around
1W reduced the output of the linear to
5W. The 12dB or so of gain in the pre-
amplifier section made no difference to
the Standard as a base station, but this
was put down to the superb perfor-
mance of its receiver.

When used in the car, the linear did
improve the coverage obtained from
the Weymouth repeater GB3SD, but
the improvements were only marginal
with the C7800. Difficulty was found in
getting the full rated power output
from the linear, in this case definitely
due to voltage drop along the wiring
from the battery. In fact with the motor
turned off and the linear driven by the
Standard, the r.f. power output could
be seen to fall off rapidly on the
wattmeter, as the battery voltage
decayed to its off-charge level.

The unit was also tested with a
Philips FM321 transceiver, and the im-
provements here were dramatic. The
pre-amplifier gain brought the receiver
performance up to the same level as
that of the C7800, and the linear im-
proved the 6W output to a healthy
30W. This allowed simplex operation
between the Standard as a base sta-
tion and the Philips run mobile over a
range of some 15 miles, compared to
about 6 miles or so with the Philips
running barefoot.

The MML 432/50 was not tried with
s.s.b. equipment, and this is undoub-
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tedly where its benefit would be most
noticeable. Obviously it is essential to
ensure that the unit is supplied with
13-8V through cable of sufficient size
to prevent undue power loss due to
voltage drop. Otherwise, the unit is
very simple to install and use, and can
really transform a rig with an average
performance.

The MML 432/50 costs £116.60

including carriage and VAT, from
Microwave Modules Ltd.,
Brookfield Drive, Aintree, Liver-

pool L9 7AN, telephone 051-523
4011, to whom we offer our thanks for
the loan of the review unit. It is also
available from authorised retail

stockists around the UK.

AR-22 PLL
FM Receiver

The AR-22 is a pocket-sized v.h.f. f.m.
receiver tuning over a range of
141-000MHz to 149.995MHz, which
includes, of course, the 2m amateur
band. A phase-locked loop synthesiser
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gives coverage in 5kHz steps, with
direct setting and read-out of tuned
frequency by three digital push-
switches and a slide switch. Sensitivity
is quoted as 0-2uV for 12dB SINAD,
with a —60dB bandwidth of 24kHz.
Dual conversion is used (i.f.s are
10-7MHz and 455kHz) with spurious
and image rejection specified as better
than 50dB down.

The AR-22's diminutive size (136 x
64 x 25mm overall) also houses a
225mAH 4-8V NiCad battery pack.
Consumption is quoted as around
25mA with the receiver squelched, ris-
ing to around 100mA when delivering
its maximum rated 100mW into an 82
load.

Supplied with the set are a 100mm
helical whip antenna, a A/4 wire an-
tenna, an earpiece, a charger unit
capable of restoring the battery pack to
full vigour in around 10 hours, and an
owner's manual.

Results

The AR-22 is a very sensitive
receiver with a sound output of very
adequate volume and quality. Best
results are obtained with the wire an-
tenna, as might be expected, but the
more convenient “mini rubber duck”

P
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does well for itself. At the home QTH,
some three quarters of a mile from
GB3SC, that station comes through,
albeit noisily, even with no antenna
plugged in. This is obviously due to the
lack of any screening in the plastics
case, plus a fair length of unscreened
wire between the antenna jack and the
p.c.b., which although double-sided
does not incorporate an earth-plane.
The manual in fact warns against using
the set in the vicinity of a transmitter,
where the field strength might exceed
1V/m.

With its small size and low weight
(around 200g) the AR-22 is truly a
pocket set. It is a shame that its
designers went completely overboard
on the arrangement of the controls.
Frequency setting arrangements are
alright, but the knobs on the Squelch
and Volume controls are each 7mm in
diameter and 7mm high including the
bar on top. The clearance between
them is only 2mm, and between the

Squelch knob and the base of the
helical antenna only 1mm. The controls
themselves are stiff anyway, and even
using just finger- and thumb-nails on
the top bar, are very difficult to adjust
sensibly.

The manual gives the specification
and operating instructions, but no ser-
vice information whatever. Looking in-
side the set, it is so miniaturised and
tightly packed that any repairs would
be beyond the capabilities and facilities
of most owners anyway, so this is
perhaps a minor point.

The AR-22 costs £99 including
carriage and VAT from Bredhurst
Electronics, Mid Sussex House,
High Street, Handcross, Waest
Sussex RH17 6BW, telephone
0444 400786, to whom we offer our
thanks for the loan of the review unit.

Have you seen
our survey of
Multi-mode

2m mobiles?

SPECIAL QUOTES!

ON 27 TO 1000 MHz
FIBREGLASS ANTENNAS
ANYWHERE IN THE WORLD!

®@:and 3
e LOW SWR PROVEN

® TRUE HIGH dB GAIN ANTENNAS
® LOW ANGLE OF RADIATION

DEMAND THE “ORIGINAL”

Firestik’

a
|
|
|

 ANTENNAS

N L

THE No. 1 HELICALLY WIRE WOUND AND MOST COPIED ANTENNA IN THE WORLD!
'CB © 2 METRE © MARINE TELE © LAND MOBILE TELE

@ POWER RATED UP TO 1400 WATTS

® RUGGED SHATTER-PROOF FIBREGLASS
@ FACTORY PRE-TUNED

® THE ULTIMATE PERFORMERS

SERVING THE CB AND COMMUNICATIONS MARKET WITH 27-1000 MHz EQUIPMENT SINCE 1962
‘FIRESTIK' ANTENNA COMPANY @ 2614 EAST ADAMS @ PHOENIX, ARIZONA 85034 U.S.A.

NOW IN SIX COLOURS!

® SILVER-GREY
e RED

o WHITE

©® BLACK

® SPUN GOLD
o CLEAR

:
4._

|

DISTRIBUTED IN THE
UNITED KINGDOM BY:

—~
WNTJOY Ltd.

103 High Street, Shepperton, Middlesex
Tel: Walton-on-Thames 48145
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OF THE MONTH

Brian DANCE M.Sc

Introduced by Silicon General Inc. in 1976 as the first
monolithic switching regulator control device, the SG3524
was soon second-sourced by Texas Instruments Ltd., and
i1s now an “industry-standard” type—which means it is
produced by many manufacturers. Containing all of the
semiconductor devices required to make a regulated power
supply, invertor or switching regulator circuit integrated
onto a single chip, it can also be employed as the control-
ling element of a high power circuit.

The SG3524 was designed for switching regulators of
either polarity, transformer-less d.c.-to-d.c. converters,
transformer-less voltage doublers and for polarity conver-
ter applications employing fixed-frequency pulse-width-
modulation techniques, and also for other power control
applications.

Encapsulated in a 16-pin dual-in-line package with the
connections shown in Fig. I, the device contains a voltage
reference which is used as a standard voltage, an error
amplifier, an oscillator circuit, a pulse-width-modulator
circuit, a pulse steering flip-flop circuit, a pair of alternat-
ing output switching devices together with current limiting
and protective shut-down circuitry.

The absolute maximum power supply voltage rating for
the SG3524 is 40V, but it is wise to regard the maximum
as being about 35V to prevent the possibility of damage
with supply fluctuations or transient voltage spikes. The
quiescent current is about 8mA, increasing when a load
is applied, with a maximum permissible current from
collector 1 or collector 2 of 100mA.

The internal reference block provides an output of 4.6V
to 5-4V (typically 5-0V) at pin 16, and current of up to
S0mA may be taken from this pin. As the input voltage
increases from 8V to 40V, the voltage of pin 16 varies
typically by 10mV (maximum 30mV) and, as the load
current at this pin increases from 0 to 20mA, the voltage
varies by about 20mV (maximum 50mV). The variation of
the reference voltage with temperature is typically 0-3 per
cent (maximum | per cent) over the range 0°C to +70°C
and the long-term stability at 25°C some 20mV per 1000
hours of use.

The Oscillator

The internal oscillator circuit requires an external
resistor Rt from pin 6 to ground and an external capacitor
C+ from pin 7 to ground. The charging of the capacitor by
a current passing through the resistor provides a linear
ramp waveform for timing the oscillator circuit. The
charging current is equal to about 3-6V divided by R, so
the value of Ry should be 1-8kQ to give 2mA.

It is recommended that the values of Ct should lie in the
range InF to 100nF, since the value of this capacitor
determines the pulse width of the oscillator output pulse: a
pulse width of less than about 200ns may allow false
triggering of one output by removing the blanking pulse
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before the flip-flop has reached a stable state. It is possible
to synchronise a SG3524 to an external signal or to
another SG3524.

In many cases a stabilising network consisting of a
resistor and a capacitor in series will be required from
pin 9 to ground. A 50k€ resistor in series with a InF
capacitor will usually be satisfactory for stabilisation of
the error amplifier.

A current of 200pA taken from pin 9 will disable the
SG3524.

The output circuit consists of two transistors with both
the collectors and emitters available at external pins. Both
transistors have anti-saturation circuitry which limits the
current through each transistor to a maximum of 100mA
for a fast response.

Applications

The SG3524 can be employed in a very wide variety of
applications. Broadly speaking these can be classified into
three main types:

1. Capacitor-diode coupled voltage multipliers.

2. Inductor-capacitor implemented single ended cir-
cuits.

3. Transformer coupled circuits.

Capacitor-diode Circuit

The capacitor-diode circuit of Fig. 3 is a simple polarity
converter which produces a —5V supply from a +15V
input. This circuit can provide an output of up to 20mA
without any additional current boosting transistors.

The output transistors are current limited by the in-
ternal circuitry of the device, so no additional protection
circuitry is required. A particular feature of this very

Ref Shut

out Vec E2 C2 C1 E1 down Comp
16 15 14 13 12 1 10 ]
Reference

regulator Aﬂ Aﬂ Shutdown

15(33521.
A"R Oscillator

HmBmBmiimkial
Inv. Non Osc (+] (=) Ry Ct Gnd
input inv. out C.L. C.L

input
Fig. 1: The connections to the SG3524 device
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YAESU MUSEN

General Coverage Communications

Receiver FRG-7 £1 99.00

VAT included

® 0.5-29.9MHz Coverage with 10kHz Readout

The FRG-7 is a precision-built all-purpose communications receiver,
featuring all solid state construction for long life and high performance.
Utilizing the Wadley Loop drift cancellation system in conjunction with a
triple conversion superheterodyne circuit, the FRG-7 boasts high sen-
sitivity along with excellent stability. It provides broadcast listeners with
such features as a 3-position tone selector, an RF attenuator, and an
automatic noise suppression circuit. For many years of satisfying recep-
tion, the FRG-7 is the receiver for you.

AMATEUR ELECTRONICS UK

Buy i with Accese

ALWAYS THE BEST
NOW EVEN BETTER
VALUE!

Digital Display Communications
Receiver with CPU
Digital Clock & Timer FRG-7000

q

YAESU

£299.00

VAT included

@ 0.25 Thru 29.9MHz Coverage with 1kHz Readout

Computer technology and convenience features are brought together in
the FRG-7000, a digital-display general coverage receiver for the dis-
criminating SWL. The digital clock and timer, controlled by a CPU {Central
Processing Unit) chip, will read out both local and GMT time, and will
control peripheral station equipment such as a tape recorder. Improved
SSB selectivity, ease of operation, and rugged construction are yours with
the FRG-7000 from YAESU.

FULL DETAILS OF THESE RECEIVERS AND THE NEW LOW FACTORY PRICE LIST FROM
BRITAIN’S NO. 1 IMPORTER
EX-STOCK ~ INSTANT CREDIT - FREE SECURICOR DELIVERY

508-514 ALUM ROCK ROAD
BIRMINGHAM 8

021-327 1497

6313
Telex 337045

BURGLAR ALARMS |
SUPPLIES AND EQUIPMENT @i

S.A.E. for free catalogue.

LARGE SIZE PRESSURE MATS 28in «5in £1.89.
MAGNETIC SWITCHES WITH MAGNETS FROM 75p.
BELLS - SIRENS - ALARM UNITS - CABLE BELL COVERS

WINDOW FOIL - VIBRATION CONTACTS - ULTRASONIC
AND INFRA-RED DETECTORS : INERTIA SWITCHES

A.D. ELECTRONICS

217, WARBRECK MOOR, AINTREE,
LIVERPOOL L9 OHU
Telephone: 051- 525-3440

NEAT!TIDY!

HANDY! [EI’ l.__J
INTEKLOCKING‘E

PLASTIC STORAGE DRAWERS

Newest, neatest system ever
devised for storing small parts
and components: resistors,
capacitors, diodes, transistors,
etc. Rigid plastic units in-
terlock together in vertical
and horizontal combinations.
Transparent plastic drawers
have label siots. 1D and 2D

|  have space dividers. Build up

AS SUPPLIED: any size cabinet for wall,
POST OFRCE bench or table top

G‘OVTDEPTS As supplied to Post Office,

Industry and Govarnment

Depts.
SINGLE UNITS (1D) (5in - 24in - 23in)  £4.90 DOZEN
DOUBLE UNITS (2D (5in - 44in . 2}in) £7.50 DOZEN
TREBLE (3D) £7.50 for 8.
DOUBLE TREBLE 2 drawers. in ane outer case (6D2)
£10.90 far B
EXTRA LARGE SIZE (6D1) £8.50 for 8.
PLUS QUANTITY DISCOUNTS
Orders over £60. less 5% PACKING/POSTAGE/
CARRIAGE: Add £1.30 to all orders unner £10, Orders
€10 and over, please add 10% carria
OUO TIONSFOH LARGER UANTITIES
V.A.T. to total remittance.

5%
An prlces correct at time of going to press.

(PW11) 124 Cricklewood Broadway, London NW2
Telephone 01-450 4844

FLAIRLINE

AMATEUR RADIO RETAILERS ASSOCIATION
Secretary: Fred Hopewell, P.O. Box 36, Loughborough LE11 1DW

Presenting the NINTH

AMATEUR RADIO AND ELECTRONICS

* EXHIBITION *%

atthe GRANBY HALLS, LEICESTER ON 6th, 7th AND 8th NOVEMBER 1980 OPEN DAILY, 10 a.m.to 6 p.m.

£500 IN VOUCHER PRIZES TO BE WON!!
PLUS FABULOUS FREE DRAW PRIZES THROUGHOUT THE EXHIBITION!

DON’'T MISS THIS EXCITING EVENT - BARGAINS GALORE
REFRESHMENTS, BAR AND ALL THE USUAL AMENITIES

ADMISSION: 75p. Concessionary Tickets 50p for Parties of 15 or over
NO ADVANCE TICKETS. ON RECEIPT OF YOUR REMITTANCE WITH ORDER, TICKETS WILL BE RESERVED

FOR YOU TO PICK UP AT THE BOX-OFFICE.

IF YOU REQUIRE AN ACKNOWLEDGEMENT, PLEASE ENCLOSE A

STAMPED ADDRESSED ENVELOPE.
BOOK THE DATES NOW FOR THE SHOW OF THE YEAR!
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Fig. 2: Internal circuitry, in block form, of the SG3524 00 _lshet _
simple circuit is the absence of inductions which saves _Dsnl: -0
the constructor the problems associated with obtaining ' Gnd j’
components. _ :

During the time a current passes to the collector 1, this $
current flows from emitter | to charge the 20uF capacitor i ] ) — idi T
so that its left-hand side is positive. A fraction of a second Fig. 3: An invertor °"c""20p"1‘" g S ousp '
later transistor 2 conducts: this means that collector 2 is s
effectively earthed, since emitter 2 is earthed. As the left-
hand side of the 20uF capacitor is now earthed and as it is _
more positive than the right-hand side, the latter must be a Vec=26V TIP11S
negative potential. This negative charge is used to charge om————
the 50uF output reservoir capacitor through a IN916 : omd ._'I;5AV
diode. This type of circuit with two diodes is known as a ok
diode pump. since charge is pumped through it to be i Vee
stored in the SOuF reservoir capacitor at the output. A e

The output voltage is fed back through the 15kQ
resistor, stabilising the output voltage. Non-inv c1-l

Sk
5k
1N3880
More Current 1 —lRefout c2|H %
. . 3k

The circuit of Fig. 4 shows how the SG3524 may be o 3553‘ ) L
used to provide a stabilised output of +5V at a current of "VV\’_'RT E2 ==5000
up to 1A suitable for driving TTL circuits. The SG3524 3k
cannot itself provide more than 100mA of output current ——cy +CL
and therefore an additional device is required which can 20n ;
pass the larger current and which is controlled by the _NI' -cL|
collector outputs of the SG3524. In the circuit shown this
device is a TIP115 power Darlington manufactured by _2&9 Comp

Texas Instruments Ltd.

As in the circuit of Fig. 3. the inverting and non-
inverting inputs of the error amplifier are kept at a poten-
tial of +2-5V. In the circuit of Fig. 4, the positive output
voltage is divided into two equal parts and fed to the
inverting input of the error amplifier, while the +5V
reference output is similarly divided. The feedback
mechanism maintains the potentials of pins 1 and 2 ap-
proximately equal. If the output voltage tends to rise above
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Fig. 4: This circuit uses an external TIP115 Darlington
to boost the maximum ouput current to 1A
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+5V, less charge will be fed into the 500uF output
capacitor per unit time so that the output voltage drops
towards +5V. Similarly, if the output voltage falls below
+5V, more charge per unit time will flow into the output
capacitor to raise the voltage to +5V (in the Fig. 3 circuit,
the feedback is taken to the non-inverting input, since the
ouput is negative).

The inductor used in Fig. 4 must have a very low series
resistance if the circuit is to operate at maximum effici-
ency. A Mullard “RM™ core with an inductance factor of
250nH can be used; this means that the inductance of a
one turn coil is 250nH. As the inductance is proportional
to the square of the number of turns, 60 turns will provide
the required 900uH inductance. The wire diameter should
be as large as can be accommodated on the former of a
RM 10 core; and should be about 0-7 to 0-75mm. Smaller
cores of the “RM™ series, such as the RM6 type, would
result in the use of thinner wire of higher resistance; lower-
ing the power efficiency of the circuit.

Conclusions

In order to avoid interference problems, the output
capacitor should be soldered as close to the SG3524 as
possible. and must be a good quality component. A
capacitor of about 10uF should also be soldered directly
between pins 15 and 8 to decouple the power input supply,
unless the lead from the raw power supply is very short.

The SG3524 device and the RM10 core are available
from Arrow Electronics Ltd., Leader House, Coptfold
Road. Brentwood. Essex CM 14 4BN. ®

PW “NIMBUS" FOLLOW-UP

PPP» continued from page 64

was that crystals in the 15MHz region for 2m receivers are
not generally available, whilst overtone types at 45SMHz
are available from several sources, cheaply, and ex-stock.

It was also found that this arrangement, when used with
overtone crystals operating on their fundamental (45 = 3),
does give quite a large trimming range using capacitor
trimmers, rather than the inductor trimmers more com-
monly used with overtone crystals.

Incidentally, crystals from two sources were tried in the
prototypes, and no difficulties were experienced in getting
the overtone crystals to oscillate readily in the fundamen-
tal (Colpitt’s) circuit of the PW *“Nimbus”. The slight error
in frequency which occurs when overtone crystals are
operated at their fundamental was easily accommodated
by means of the series trimming capacitors.

6. Low output from the base-station adaptor. The use of
the optional filter unit on the output of the amplifier is
strongly recommended, in order to reduce spurious emis-
sions to the absolute minimum. The loss of 145MHz due
to this filter should not exceed about 1-5dB. If it does,
repeat the alignment process for the filter and check that
the coupling capacitor C101 is a suitable type for use in
r.f. power circuits. A possible alternative is to replace it by
a “gimmick” capacitor, formed by twisting together two
short lengths of pvc-insulated solid wire. The value can be
adjusted by trimming the length of the wires and repeating
the filter alignment process until the insertion loss is accep-
table.

72

DON'T GET CAUGHT
BENDING!

*

o'

A neat printed circuit board is the hallmark of a good radio
constructor, but to achieve this, all the leads of axial compo-
nents such as resistors and diodes need to be accurately
bent at precisely the correct hole spacing before being fitted
to the board.

With the Practical Wireless Lead Bending Gauge, presen-
ted free with this issue, you can perform this neat bending
simply and quickly.

The tapered end of the tool allows a variety of different
hole spacings to be accommodated. Simply select the ap-
propriate groove to give the desired spacing, place the com-
ponent centrally in the slot, with its leads lying along the
groove, and carefully fold the leads over the sides of the tool.

Other lead bending gauges have stopped at folding the
leads—ours is different! At the opposite end is a useful set
of gauges. The holes have been chosen to enable you to
check on the sizes of drills needed to fit commonly-used
screws and components such as potentiometers and
switches. Around the outside of the tool is a series of slots.
To check the gauge of a wire, gently try it for fit in the slots
until you find the one that just lets the wire slip through to
the inner hole. This slot gives you the wire gauge size. Do
not force the wire through the slot, as this will tend to open
it up, making it useless for further checks. Note that the slot
is the gauge, not the inner hole.

* specification

Component length: 1 1mm (maximum).
Range of lead spacings: 13mm to 50mm (approx-
imately}. :
Drill sizes gauged: 0-8mm, 1-0mm, 4mm, }in, $in,
tapping and clearance sizes for 4, 6 and 8BA
. Screws.. : :
Wire sizes gauged: 16 s.w.g. to 44 s.w.g. (even sizes
only). . ;
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ALAN VIARTIN GBZPW

New Shure Mic.

Over many years the Shure Model 444
has been regarded as the “standard”
among fixed-station microphones, now
an improved version has been in-
troduced, it is the Shure Model 444D.

Among the new features is a
high/low impedance selector switch,
located beneath the base of the unit,
which will increase compatibility with
existing fixed-station equipment, also
an easy-to-use slide switch is pro-
vided for normal/VOX operation. These
new features join the unit's existing
momentary or locking p.t.t. switch bar,
the Controlled Magnetic microphone,
height adjuster and tough Armo-Dur
case that is impervious to rust and
deterioration.

Other added features are a coiled in-
put cable, personalised nameplate with
your station callsign, and a new wiring
guide which provides instructions for
wiring the microphone to major
manufacturers equipment.

Priced at £31-80 plus VAT, the
Model 444D is available from most
good amateur radio equipment
stockists or direct from: Shure Elec-

tronics Ltd.,, Eccleston Road,
Maidstone ME15 6AU. Tel: (0622)
59881.

Ring Main Tester

At the very least, an incorrectly wired
socket can damage valuable electrical
equipment; at its worst it can be
physically dangerous.

Martindale, the Neasden-based
company that specialises in industrial
safety equipment and electrical test
instruments, has now introduced its
simple Ring Main Tester for use by the
householder.

No larger than a conventional plug,
the Tester is simply fitted into a stan-
dard 13A socket to give instant visual
identification of the polarity of the
wiring. Correct wiring, faulty earth con-
nections, faulty neutral and reversed
live/neutral connections are im-

mediately shown by combinations of
the carefully selected neons on the
face of the Tester adjacent to ex-
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planatory diagrams. A fault in the live
connection or supply is indicated when
no neons are lit.

The Ring Main Testers are available
from local hardware, do-it-yourself and
electrical retail outlets at around £4.70
plus VAT. Any difficulty in obtaining
the Tester should be referred to:
Martindale Electrical Co. Ltd., Neasden
Lane, London NW10 1RN. Tel: 01-450
8561.

Fuelstretcher

Following a mention in “Production
Lines” of specialised low-cost fuel con-
servation and car electronics compo-
nents in the June issue of Practical
Wireless. The company concerned,
Envirosystems Ltd., announce the
availability of kits using these devices.

The FSX20 petrol consumption
monitor displays an instantaneous
digital read-out of m.p.g., with a choice
of two update frequencies to suit in-
dividual driving conditions, automatic
clear-down under idling and simple
owner calibration facility, which makes
the system generally applicable to
most vehicles with carburettor fuel
systems and cable driven speedometer.
A unigue petrol injection option is
available to compensate for fuel
returned to the tank.

The FSX10 petrol consumption
recorder displays total gallons used,
with reset facility to allow determina-
tion of overall fuel consumed and
average m.p.g. This kit is lower priced
as it requires fuel sensor input only.

Both kits are suitable for vehicles
employing a 12V d.c. negative earth
system and come complete with digital
transducers, p.c.b.s and all other com-
ponents, including an attractive display
case. Construction and installation in-
structions are provided with the kits
and a technical back-up service is
available.

Prices inclusive of VAT and p&p for
the UK are as follows: FSX10 kit
£34.80; Basic FSX20 £47.50, and in-
cluding the petrol injection option
£65.90.

Further details from: Envirosystems
Ltd., Hampsfell Road, Grange-over-
Sands, Cumbria LA11 6BE. Tel: (044
84)4233.

RTTY to TV Converter

Recently introduced by Microwave
Modules Ltd. is the MM2000, a RTTY
to TV converter which, among others,
should be of particular interest to
readers of the “Introducing RTTY"
series currently running in Practical
Wireless.

The unit requires only an audio
signal link from a receiver, a 12V d.c.
supply and a suitable link to a TV, to
enable a live display of "off-air” RTTY
and ASCIl on a domestic standard
u.h.f. TV set.

The following modes of reception
are accepted by the converter:
Amateur Standard ASCII, 300 baud;
Murray Coded RTTY, 45.5, 50 and 75
baud. In each of these four modes, the
converter will accept FSK and AFSK
signals.
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Utilising two m.p.u.s and 21 ic.s,
the MM2000 is constructed on two
p.c.b.s, all housed in a black diecast
enclosure measuring 187 x 120 x
53mm and weighs only 1kg.

The MM2000 costs £169 which in-
cludes VAT, and is available from:

Microwave Modules Ltd., Brookfield
Drive, Aintree, Liverpool L9 7AN. Tel:
0571-523 401711.




ALAN VMIARTIN GB8ZPW
VHF Wavemeter

If you hold an amateur radio licence,
one of the conditions of that licence
reads something like this, “an absorp-
tion device of suitable frequency range
and accuracy is necessary . . . and the
frequency coverage must extend up to
the second . . . harmonic . . .

Packer Communications can supply
an accurate and reasonably priced
absorption wavemeter, called the
WM-2a. The range covered is 130MHz
to 300MHz and each unit is individu-
ally calibrated, the unit also employs a
sensitive 5OpA meter.

The WM-2a costs £19.95 plus VAT
and 85p p&p, other models are
available covering 100kHz to 1GHz.

Further details from: Packer Com-
munications, Bridge End Barn,
Soutergate, Kirkby-in-Furness, Cum-
bria LA17 7TW. Tel: (022 389) 448.

Bib Record Clamp

The trouble with plastic records is that
they are prone to warp, through bad
storage or heat. With delicate stylus
tracking pressures it is imperative that
the record is not allowed to float up
and down the centre spindle, thus
creating distortion as the stylus is
thrown from one side to the other of
the microgroove.
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The Bib Record Clamp, especially
designed to overcome the problem, fits
over the centre spindle on single play
decks and is locked in position,
creating a firm bond between the
record and turntable. This helps to flat-
ten the warped record and eliminate
vibration. The fitted stroboscopic disc
allows determination of r.p.m.

The Bib Record Clamp is generally
available through most good Hi-Fi
dealers and record shops, priced
around £2.50 which includes VAT.

Bib Hi-Fi Accessories Ltd., Kelsey
House, Wood Lane End, Hemel
Hempstead, Herts HP2 4RQ. Tel:
(0442) 61291.

DMM Kits

Lascar Electronics are now also selling
their digital l.c.d. multimeters in kit
form.

The kits are being made especially
as an educational aid, giving an insight
into design of digital measuring instru-
ments, the constructor also gains prac-
tical experience in working with
double-sided p.c.b.s and l.s.i. in-
tegrated circuits. Being in kit form the
instruments also offer a large cost
saving.

Both models feature a 0-5in l.c.d.

readout with “battery low” warning,
five functions (a.c./d.c. volts, a.c./d.c.
current and resistance) with ability to
check diodes.

Inputs are fully protected against
overloads and transients, with ability to
withstand mains on any range.

The LMM-200 is a hand-held multi-
meter with a 0-5% basic accuracy, and
15 ranges. The LMM-100 is suitable
for field or bench use, has a 0-1% basic
accuracy, and 25 ranges. It also
features an adjustable and digital hold
facility.

The kits are priced as follows: LMM-
200 £39.04, LMM-100 £69.80, both
prices include VAT and p&p.

Lascar Electronics Ltd., Unit 1,
Thomasin Road, Burnt Mills, Basildon,
Essex SS13 1LH. Tel: (0268) 727383,

Soldering Station

The new version of the Antex TCSU1
soldering station, meets the latest re-
quirements for precision temperature-
controlled soldering. The station is con-
structed in one of the toughest and
most durable moulding materials
available.

A significant addition is the anti-
static earth connection to protect
m.o.s. devices from damage caused by
static electricity, this is achieved by
inserting the jack with the special
earthing cable in the socket at the side
of the unit, which makes contact to a
specifically made ‘“earth”, thus
eliminating any static charge.

The station is supplied with either
the miniature CTC 40 watt iron or the
XTC 50 watt model. Both irons are
fitted with 5-core, silicone, burn-free
cable with 5-pin DIN socket which
connects with the 24V supply from the
station. Thermocouples, at the front of
the irons, sense the temperature which
is kept at a pre-set level between 65°C
and 420°C with an accuracy of 2%. A
range of three long-lasting bits, heavily
coated with iron, is included with each
iron for micro, miniature or general
soldering work. The bits slide easily on
or off the iron's stainless steel shaft.
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Temperature control switching is
done electronically at zero voltage,
avoiding such evils as magnetic fields,
arcing transients or spikes. A separate
sponge tray is supplied with each
station.

Like all Antex products, the TCSU1
is made in England to a British design,
and costs (with either of the irons) £38
plus 'VAT and £1.75 p&p. Separately
the irons cost £9.75 plus VAT and 45p
p&p.

Available from many retail outlets
throughout the country, or direct from:
Antex, Mayflower House, Plymouth,
Devon. Tel: (0752) 67377.
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Reports to: Eric Dowdeswell G4AR
Silver Firs, Leatherhead Road,
Ashtead, Surrey KT21 2TW.

Logs by bands in alphabetical order.

There is one sure way for the DXer to hear a lot of coun-
tries on the h.f. amateur bands in a very short time, and
that is to listen to the control station making a “list” of sta-
tions wanting to QSO a particularly rare bit of DX who
wants to do things the easy way! Readers frequently ask
what all this “list” business is about so a brief explanation
may help.

DX pile-ups have existed ever since amateurs were in-
terested in working as many different countries or prefixes
as possible, usually by calling the DX station on his own
frequency, with the strongest signal getting through for a
very brief exchange of reports and nothing more. When
the big boys have made it, the weaker stations may have a
chance, provided conditions haven’t changed too much in
the meantime. There is a definite technique to be learned in
pile-ups if one is to be successful without the aid of high
power or expensive aerial systems. Personally speaking, I
always enjoy a pile-up but there are many who don’t!

The operator at the DX end can handle a pile-up quite
expeditiously if at all experienced, but if he happens to be
new to the game then all is chaos and he frequently just
gives up, which is a pity. The current alternative to the
pile-up is for an experienced DXer, generally with a po-
tent, world-wide signal, to take the DX station under his
wing and to act as a control station, taking down a list of
stations wanting to work the DX station, by inviting them
to call in, usually by continents or countries or prefixes. So
when control asks: “any G4’s?” I just say “G4AR" and if
he repeats my call I know I’'m on the list!

The eventual length of the list can be quite staggering
but when a halt is finally called our controlling hero
checks that the DX station is on frequency and asks the
first one on the list to exchange reports with the DX
fellow, and so on down the list, as called out by the control
station. And this is where the first fault in the system raises
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its nasty head! For the DX station can hear the call of the
next bod on the list, which is half the battle normally in
getting through! And if there are problems in exchanging
reports there is always someone on frequency prepared to
pass on the reports! I have even heard control stations do
this in order to keep things moving, making a nonsense of
the whole idea.

In fact, it is not unlike the repeater systems on v.h.f. and
u.h.f. which increase distances covered on these frequen-
cies but have little intrinsic merit as far as the operator’s
capabilities are concerned. Of course there are those not
on the “list” who can hear the DX quite well and want to
work him in the normal way, often not realising that the
list system is operating but, rightly or wrongly, they are
soon told the error of their ways by control or others on
the list. In the meantime the clever DX listener should
have been taking down all these calls and picking up some
new countries or prefixes or whatever, and all quite
legitimately.

Just for fun I recently got on the “list” for H44SH in the
Solomon Islands with American AD1S acting as control,
but it took another 45 minutes before I was “allowed” to
contact H44SH with a 5 and 7 each way. Since the control
station now has, in effect, the log of the DX station he can
send out suitably printed QSL cards for these contacts as
requested, which explains why cards are often forthcoming
in a matter of days for a QSO with some distant, lonely
DX station. Effective? Yes, but it cannot give the thrill
that receiving a card direct from the DX station does,
complete with a handsome stamp.

In some cases two control stations are involved in dif-
ferent parts of the world. This helps if one cannot get on to
a list because of skip problems, if, for example, a G station
is one control on the 20m band. In this case one may have
to QSO a VK to get on the list!

With such easy world-wide communication on the
amateur bands the mere listener should ask himself if there
is still any point in spending time and much money on
sending QSL cards to stations who already know they
cover the world with their signals. Much better to use these
valuable assets in achieving a pass in the Radio Amateurs’
Examination so that he can join in the fun and get on to a
DXer’s list!

Happy People!

Yes, the RAE results from the May exam are coming in
and the first of the happy people is Arthur White of Aisby,
Grantham, Lincs, with credits in both parts as a result of
being thumped round the ears regularly by G3ZOA, who
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had the additional satisfaction of learning that his XYL
has also passed, not only the RAE but the code test as
well. So he won’t be able to get his hands on his gear for a
while! Good luck Arthur and best wishes with the Morse
test he has promised to take ’ere long. Oh, yes, Arthur
would still like to get hold of a genuine S-meter for his
ARR88D, so any offers to me please in the first instance.

Now to Rod Williams (Brecon. Powys) who also got
credits in the RAE and I must quote from his letter: “I
thought the RAE was some nasty exam put there by the
Home Office boys to stop one getting on the air. I can now
see it is there to help one and to make one aware of the
responsibilities one has in upholding a licence.” Rod
worked entirely on his own from books including, dare I
say it, PW’s RAE Reprint, studying an hour every night
from February to April in spite of mundane jobs like look-
ing after the children! Rod also quotes the golden rules for
taking any exam: “Follow the instructions given, read the
question paper thoroughly before starting, re-check all
answers in good time even if you haven’t finished all the
questions.” It certainly worked for Rod, and so on to the
code test!

Third with the good news is John Sparks of Darlington
with credits yet again (what is it with these PW readers?)
who supplemented self-study with a weekly forty mile each
way journey to RAE classes at a technical college. Ex-
RAF op. John should have no trouble now with the Morse
exam, blaming me for his re-entry into the operating field!

Can anybody help C. F. Perham, PO Box 2042,
Kopeopeo, Whakatane, New Zealand with info on an
aerial article in magazine Old Man of July 1970 by
I1BER? Write to me in the first instance if you wish.

Following my comments in the April PW on Beverage
aerials, I had a long and interesting letter on their opera-
tion from Max Gill of Gordon, NSW, Australia, who
threatens to write an article on the subject for PW. I'm
sure he wouldn’t mind if I statted the letter for anyone
interested.

Now for the DX

Some funny callsigns in the log of Colin Frankland of
Hull until he pointed out that his typewriter’s figure 1’s
look like his letter I's! So with his Trio 9R59DS, a Codar
PR30 preselector and two dipole aerials indoors, it was
8P6CS among many on l4MHz s.s.b. with 2IMHz
producing 3D6BB, SNODOG, HM2JN, VU2USE (US
Embassy, New Delhi), TU2HG, JR6RYU on Okinawa
and HP1XFN.

With a new long wire of 132ft plus indoor 20m dipole
Basil Woodcock BRS44266 in Leeds has persuaded his
SRX-30 to pick up such as CEIBLL, HH2FH, J6LOU,
KC6IN, VP2MO, VP2VAG and VS5DD on 15m, and
SN2KY, 9INIMM, 8P6BO, SUIBA, 6W8GT and 9X5AV
for his 20m catch. Using his FRG-7 with a 66ft aerial and
a.t.u., David Coggins of Knutsford, Cheshire, comments
on YBOWR working into Europe on TMHz in the evenings
and the Pacific net with goodies like YJ8NPS, H44JB and
P29NRL around 21 150kHz between midday and 1500
with DK9KG exercising some sort of control. Other
catches include OJOMA on Market Reef on 160m,
LU3AJW, VK6LK and YBOWR on 40m, FOSFI,
VKI1WB, VK9ZG, VR6TC (Box 1, Pitcairn Is), SH3FW,
and 5SWIBP on Samoa all on 20m, with AH8A on
American Samoa, A22VP (Botswana), HM0OO, H44JB,
VE4AFQ/8 (Ellesmere Is), YC1GJ, 3D2CS and IM2GZ
for 15m and, finally on 10m CEIBLL, J6LB/M (mobile
on St Lucia!), ZS3N and 5N2DOG.

Paul Barker G4HPS of Sunderland is still the only
reader to send in a c.w. log, in his case all worked with his
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TS189 transceiver and 18 AVT vertical aerial system. Not
DX but fairly rare all the same was DJ9GI/HBO on 10m,
plus HKOBKX on San Andres & Providencia Is on 15m
for a welcome new one. Chasing US states Paul managed
WB7RMI in Wyoming and AIOM in Nebraska but who’d
guess that from that call!

From Lee-on-Solent, Hants, Alec Bell writes in for the
first time with the news that he will be after the RAE in
December, in the meantime keeping an eye on things with
an FRG-7, a.t.u., trap dipole for 10m to 80m and a 100ft
wire. On 20m Alec found HM1HR, HS5DLD, 6Y5HM
and 9Y40V with 15m coming up with CE3OE, JR6BRE,
SVOAW and EABJP. First report also from 13-year-old
Mark Ryder BRS43580 (Oldham) also with an FRG-7
and wire some 120ft long. He likewise threatens to have a
go at the December RAE, in the meantime frequenting the
Manchester & District ARS. The all-s.s.b. log reads
VOIGK and WIMX on 80m, HISVBR, KG4KK,
SNORHK on 40m, C31DV, C5AAA, D4CBC, FB8ZO,
J6LOU, VP2VBK and XT2AW on 20m. Nothing of note
was found on 10m which has been very patchy of late.

Phil Charlesworth GESNG kindly keeps me posted as
to his activities. Having got his BSc he has decided against
going for the jackpot PhD, and to apply for a commission
in the RAF, needless to say in electronics and communica-
tions. Interesting log entries were OJOMA on Market Reef,
SV6ZA and 4X6AW, all on 80m s.s.b. Phil queries a cou-
ple of Y21's which I'm afraid are just East Germany.

Allan Stevens (Crowthorne, Berks) is considering the
Datong up-converter feeding into a 10m set-up yet to be
built. September’s PW had a good write-up on this unit.
On 15m recently, on what seemed to be a dead band, up
popped a number of stations enabling Allan to log all
continents in a very short time including a nice one in
ZK1AA on Cook Is. Others found on the band included
HSIAMM, OHIKB/OHO on Aaland Is, S79MC,
XT2AY, YCIBY and 4S7DJ.

A QSL received here from A4XGR, PO Box 981,
Muscat, Oman, says he’d like to renew old acquaintances
in G-land after wanderings in the UK area and previous
activity as VS6EZ, with A4 as the starting point. Likely
frequencies will be 21 150 and 28 490 plus the Sea Net at
1200Z on 14 320kHz. Three IRCs or a 20p postal order
will get a QSL by return airmail.

Down in Feoch, Truro, Cornwall, Bill Rendell has con-
tinued to virtually rebuild his HRO and yet manage to
keep it operational. He still likes his preselector in front of
it in spite of the two r.f. stages in the set itself. To prove
it, Bill made a note of C5ACO, C3IMS, OJOMA,
VR6TC and YS9RVE (QSL Box 0543, San Salvador) on
20m s.s.b. and expects me to believe YOOOOO. He must
be joking—should have kept that one for next April! 15m
came up with C5SACO, N6HR/KX6, TY9ER (where’s
that?), VP8SB, VS5DD (QSL Box 1200, BSB, Brunei),
SNODOG and 8Q7AZ.

Club Time

If you have only just come into contact with amateur
radio there is no better way to get to know more about it
than by visiting or joining a local club of which there are
hundreds scattered around the UK. If there is nothing
suitable in the list below then try some recent past issues of
PW. Failing that contact the RSGB at 35 Doughty Street,
London WCIN 2AE, to whom the great majority of these
clubs are affiliated.

Crawley ARC. Seems from the club’s Newsletter that
meetings take place at the Trinity United Reformed
Church Hall, Ifield, on Wednesdays, like 22 October when
Mike Underhill G3LHZ will be holding forth on a.t.u.s
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LOW PRICES ON YAESU!!

3 1W, & Chanl.
Whether you are; just starting, taking an R.A.E. course, just licensed, or an old timer, SMC has e : 2m. Handheld.
something for you ... And at the lowest ever prices (FRG7000 Saves E76, FT901DM saves £121, . T
FT225RD saves £59 on last list prices).

Advertised prices here include VAT at 15%, include Securicor’s speady delivery and include a two FT207R
year Warranty (remember as Yaesu Musen UK distributors our guarantee is factory backed). We

take Access and Barclaycard over the phone, offer attractive HP quotations (including a FREE i £199
FINANCE SCHEME on many regular priced items) on application and have branches and agents
conveniently situated across the country plus the biggest mail order department right here in Totton.
Remember what is shown here is only a tiny proportion of our stock and our range of accessories,
antennas, rotators and masts are second to none.

—

10-160m. SSB, CW, AM, Digital, Variable IF 2m. SSB, CW, FM, AM, Digital readout. 25+ 10-160m. SSB, CW, AM, FM, Deluxe Digital.
bandwidth. (Analogue version £488.5711) watts. (Analogue version £449.00) |DE version £713.00. 'D version £724.50])

2m. Synthesized. 100, 25, 1KHz steps FM 10-80m. 100W PIP. S5B, AM, CW, Mobile 10-80m. 100W PEP. SSB, AM, CW. Variable
1KHz, 100, 10Hz, steps SSB, 10W PEP. 12v Transceiver. |F Bandwidth, Digital {ills + FV707DM).

FRG7000 £299 FT707M £690

- 0.25-30MHz General Coverage Receiver. 160-10m + 2 Aux. SSB, CW, FSK. AM.
0.5-30MHz General Coverage Receiver. 230V AC + 12V option. Timer, digital. Memory option. Deluxe all solid state
230V AC. 12V DC, + Battery pack. AM/SSB. AM/SSB. transceiver.

PRICES INCLUDE VAT @ 15% FREE SECURICOR DELIVERY 2 YEAR DISTRIBUTOR WARRANTY

‘«Z»> SOUTH MIDLANDS COMMUNICATIONS LIMITED

S. M. HOUSE, OSBORNE ROAD, TOTTON, SOUTHAMPTON, SO4 4DN, ENGLAND
Tel: Totton (0703) 867333, Telex: 477351 SMCOMM G, Telegram: “Aerial” Southampton

S.M.C. (Jack Tweedy) LTD NORTHERN (Leeds) BRANCH S.M.C. (Jack Tweedy) LTD

Roger Baines, G3YBO Colin Thomas, G3PSM Jack Tweedy, G 3ZY

79 Chatsworth Road, 257 Otley Road, 150 Hornecastle Road,
Chesterfield, Derbyshire Leads 16, Yorkshire. Woodhall Spa, Li hire
Chesterfield (0246) 34982 Leeds (0532) 782326 Woodhall Spa (0526) 52793
9-6: Tuesday-Saturday 8-5.30 Monday-Saturday 9-5: Ti day-Sat |+ appoi

G3ZUL Brian Stourbridge (03843) 5917 GW3TMP  Howarth Pontybodkin (035287) 846/324 | GMBGEC  Jack Edinburgh  [031665) 2420
GWAGSW  Alan Swansua (0792) 24140 GI3KDR John Bangor 1024755162 GI3WWY  Mervyn  Tandragee (07621 B4056
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MAKE A GOOD START (With New Low Prices)

A GOOD START is essential to short wave listening and expert advice is important in achieving this — So here’s some — If you've made up you're
mind to buy a receiver you should be aware it will perform only as well as the antennna it sees. The old adage regarding wire antennas “As long and
as high as you can” is still good, but at best is only good for PEAK PERFORMANCE on one or two frequencies, at worst none.

Whichever frequency you tune your receiver to, for PEAK PERFORMANCE on all frequencies you need good matching between your Receiver and
Antenna to hear the best from it. If you plan to listen on the high frequency bands up to 30MHz then you know you can’t have an antenna for every
frequency! Or can you? — Well Not quite! BUT we can offer you MUCH IMPROVED PERFORMANCE from your receiver by using an antenna tuning
unit, that will electrically change the length of your antenna to match the frequency you select — In other words — A MATCH AT ALL FREQUENCIES.
You'll see many antennas being advertised under gimmicky names, but when it comes down to it they're only random wires or odd configurations.
At the end of the day, if you're expecting the performance the manufacturers want you to have, you'll still have to buy an antenna tuning unit.

Tell you what we'll do — we'll prove it to you — we'll give you one ABSOLUTELY FREE when you buy your FRG 7 or FRG 7000 and we'll give you
complete advice on an antenna to suit your available space, which should only cost you a couple of pounds!|

So let’s put the offer in big print for you!

1 YAESU FRG 7 + AMTECH 200 ATU £199.00

1 YAESU FRG 7000 - AMTECH 300 ATU £299.00
VAT included '

What's the difference between the Amtech 200 and Amtech 3007 Well both will tune any random length of wire but the Amtech 300 will do a little
extra — it will also match co-axial fed antennas — Their normal selling price, The Amtech 300 £39.95 — The Amtech 200 £25.95 — What can you
lose?

So get cracking MAKE A GOOD START! HAVE PEAK PERFORMANCE FROM THE OFF.
JAYBEAM - HYGAIN — BANTEX - AMTECH - CUSHCRAFT - SWAN - ATLAS
and 50 other major lines - all ex stock.

L5 AMCOMM SERVICES &g

MM
AMCO 194A NORTHOLT ROAD, SOUTH HARROW, MIDDX. Tels: 01-864 1166 & 01-422 9585 YAESU
OPENING HOURS: Tues-Sat 9.00-5.30 Sunday by appointment.

PRACTICAL WIRELESS—Radio Amateur
Examination Reprint

Please send your order and remittance to:

IPC Magazines Ltd., Post Sales Department,
Lavington House, 25 Lavington Street,
London SE1 OPF

Please send me . . . copies at 85p each to include
postage and packing

| enclose P.0./Cheque No......... Value...........
Remittance must be crossed postal order or

cheque (name and address on back please) and
made payable to IPC MAGAZINES LTD

~

MAME ..o e

.............................. Post Code .............
A reprint of the complete series, including details of the I
new examination format introduced in 1979, is now
available. The reprint costs 85p, including postage and
packing to addresses within the United Kingdom.
Order your copy by completing and returning the
coupon, together with your remittance, to IPC Magazines

' Remittances with overseas orders must be
Ltd., Post Sales Department, Lavington House, 25 |

sufficient to cover despatch by sea or air mail as
required. Payable by International Money Order
only

Company registered in England. Regd. No. 53626

>
o
=
n
m
w
w

Lavington Street, London SE1 OPF. Please ensure that A subsidiary of Reed International Limited

your name and address are clearly legible. — v Cut round'dotted line e e ——
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and aerials, with all standing to attention when RSGB
Regional Rep G3MDO and Area Rep G3JMB visit on
November 26. CARC celebrated its 21st in September
having been started by old friend Ron Vaughan G3FRYV,
now VK6RYV, in 1959. Club competition seeks new name
for Newsletter which it seems has been “temporary” for
21 years.

St Neots & District ARS. Newly-formed, welcomes
new faces at The Ernulf Community School, Barford
Road, Eynesbury, St Neots, Cambs, at 7.30pm Mondays,
but contact Sec Paul Herod G8TQI, 49 Luke Road,
Eynesbury, St Neots, Cambs, for meeting details or try
Huntingdon 74642,

West Kent ARS. The Adult Education Centre, Monson
Road, Tunbridge Wells, sees Ambit International talking
about choosing the right component on October 10 with
G5XB holding sway on the Hellschreiber on the 24th.
G3ROO is on the ball with advice on how to get on to the
new bands without buying a new rig, on November 7. But
Brian Castle G4DYF can tell you more on Sevenoaks
56708.

Bolsover ARS. Wednesdays 8pm, Angel Hotel,
Bolsover, with RAE classes already going great guns.
Being formed recently, the club particularly welcomes new
members whether licensed or newly interested in the
hobby. Contact: Allan Turford G8HPQ, 103 Hilltop,
Bolsover, near Chesterfield, Derbys S44 6NJ or on
Chesterfield 824972.

Bournemouth RS. First and third Fridays at the
Dolphin Hotel, Holdenhurst Road, Bournemouth with
October 3 being AGM night, or talk with G. R. Freeth
G4GQH, 9 South Avenue, New Milton, Hants on New
Milton 618092. )

Wirral ARS. First and third Wednesdays at 7.45pm at
the Sports Centre, Grange Road West, Birkenhead with
AGM on 15 October, so go along and see what makes a
club tick. Recent interesting Newsletter holds inquest on
this year’s HF NFD which is always a good way to ensure
a better effort next year.

Exeter ARS. Has club stations G4ARE and GB3EX
for use by licensed members with code lessons for those
wishing to go from B to A! Advance notice of meeting on
November 3 when Any Questions will be conducted by an
electronics lecturer from Exeter College, and November
10 when surplus gear will be flogged off! Incidentally
November 3 will also be the occasion for a discussion on
the RAE syllabus with a view to the December exam. Try
G. W. Draper BRS44198 at 1 Carlyon Close, Heavitree,
Exeter EX1 3AZ or Exeter 37170.

Durham University Radio & Electronics Society at
Grey College, Durham, will be organising two special
event stations, hopefully GB2DUC and GB8DUC, in con-
nection with the Charities Week in that fair city at the
beginning of November with all-band operation promised.
Informant Ian Jefferson G4IXT even threatens to get on
the key. Write to him at the College for more details.

Mexborough & District ARS. Friday night is meeting
night at the Dolcliff Hall, in the road of that name, Mex-
borough at 7 pip emma (early Roman phonetic code!) with
a station on the air, code classes, junk sales and lectures,
but not all together! Ian Abel G3ZHI of 9 Grove Terrace,
Maltby, Rotherham, Yorks can tell you more or chat on
0709814911 (that’s what he wrote! Looks more like my
electricity account number).

Derby & District ARS. Chairman Dick Buckby
G3VGW expresses pleasant surprise at the amount of
amateur radio matter in PW these days, which ought to
lead to more people getting along to the club on Wednes-
days at 7.30pm at 119 Green Lane, Derby, in fact the top
floor of the Oddfellows Hall; “Very appropriate!” Dick’s
words, not mine! Tea, coffee and snacks available! First
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Wednesday each month is junk sale night on top of which
there are code classes on Tuesdays and Wednesdays at the
same spot. They must be churning out G4 + 3’s like a
sausage machine! But more on that from Jenny Shardlow
G4EYM, 19 Portreath Drive, Darley Abbey, Derby DE3
2BJ, or if you dare risk the wrath of the OM then its 0332
556875.

Bedford & District RC. Winnie The Pooh conceals the
identity of the club station G3WTP located three miles
north of Bedford, near the car park, near the barn, near
the Ravensden Church. Sorry no QTH, just a map! By a
valiant effort Dave Whitty G4FEV has resurrected the
club magazine, last heard of in 1970, and a good one it is
too with several short but interesting projects, with clear
drawings and diagrams, so often the weak point of such
newsletters. Dave will be glad to tell you more about the
club and its activities if you drop him a line to 16 Fair-
mead Crescent, Rushden, Northants NN10 9NB or call
him on Rushden 56768.

Edgware & District RS. Second and fourth Thursdays
at 8pm, Watling Community Centre, 145 Orange Hill
Road, Burnt Oak, Edgware with other evenings being
filled in by G3ASR and his RSGB slow Morse transmis-
sions on Mondays and first and third Thursdays on Top
Band and 2m. If that is not enough there are code classes
before each meeting. Vintage Radio is theme of G3IEE on
October 9 and November 13 should see G3BNL ex-
pounding on microwaves. In the meantime why not tackle
PRO Howard Drury G4HMD, 39 Wemborough Road,
Stanmore which is also 01-952 6462.

A note to all clubs. Why not help the Radio Amateur
Invalid & Blind Club by joining as a supporter? Syphon-
ing off a few per cent from those junk sales and din-
ner/dances could help to get someone on the air or provide
a receiver for a new and enthusiastic member. Work can
always be found for a willing pair of hands in the many
tasks that arise in assisting members. Drop a line to
Frances Woolley G3LWY, 9 Rannoch Court, Adelaide
Road, Surbiton, Surrey KT6 4TE. She is secretary of the
RAIBC.

by Charles Molloy GBBUS
Reports to: Charles Molloy GBBUS
132 Segars Lane, Southport PR8 3JG.

The medium-wave band is allocated to short-range
domestic broadcasting. Propagation is by means of the
ground wave which, as the name suggests, travels close to
the earth’s surface where it is attenuated rapidly. There is
some radiation skywards from the transmitting mast,
though efforts are made to minimise it. Absorption takes
place in the D layer of the ionosphere during the day and
nothing returns to ground. After dark the D layer disap-
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pears and the radio waves reach higher layers where they
are refracted, mainly by the E layer, and returned to earth
some considerable distance from the transmitter, well out-
side the ground-wave service area. This is the reason why
many more stations are to be heard at night than during
the day and it is also the phenomenon that makes medium-
wave DXing possible. Rule number one for the m.w.
DXer: Reception can only take place when there is a path
of darkness between transmitter and receiver. No use look-
ing for DX in the middle of the day as you won’t find any.

North American DX

Readers express surprise when they learn that North
American medium-wave stations can be heard in the UK,
yet this type of reception is as old as broadcasting itself. In
the 1920s, veterans such as WGY in Schenectady were
heard regularly with the simple equipment in use at the
time. Nowadays, the band is full of Europeans at night,
but many do close down around 2300 and since the north
Atlantic path will be in darkness this is the time to hunt for
DX.

Locate Brussels on 927kHz. The language is French
and the station goes off the air between 2250 and 2315.
Once the tuning notes are finished and the carrier goes off,
tune up-frequency slightly to 930kHz where, if conditions
are favourable, you ought to pick up CJYQ which is a
50kW broadcaster at St John’s in Newfoundland. Iden-
tification is easy since the callsign (CJYQ) or its contrac-
tion (Q Radio) is used repeatedly and time checks will
reveal a Time Zone 31 hours behind our own.

Do not be disappointed if you fail to hear CJYQ at the
first attempt. Conditions vary a lot and the signal may be
strong one night and absent for the following few nights.
Be prepared too for the slow cyclic fading that is typical of
a m.w. DX signal. Over a couple of minutes it may go
from strong to inaudible and then come slowly back. Stay
on the channel for a few minutes in case there is a fade.

If you do hear CJYQ then try for two other Newfound-
landers; CKVO in Clarenville on 710kHz and CBGY in
Bonavista Bay on 750. Look for WHDH in Boston on
850 and for two stations in New York City;: WNEW on
1130 and WQXR on 1560.

Beverage Antennas

From Galway in the west of Ireland comes a request for
help from reader Neil Sharkey who is having difficulty
picking up the BBC, particularly Radio 3 on 1215kHz.
There are quite a few areas over here where reception is
far from good! Neil has tried a simple dipole without much
success and he wonders if there is some sort of beam
antenna that he could construct that would improve
reception on 1215.

The mind boggles at the thought of a multi-element
beam for use on 247 metres but what is really required is a
Beverage which is a very long, long wire, at least two
wavelengths in length. It runs from the receiver in the
direction of the transmitter and is joined to earth at the
remote end by a 600 ohm resistor.

This aerial is directional along the length of the wire
away from the receiver. It gives a substantial increase in
signal strength as well as an improvement to signal-to-
noise ratio, and the wire need only be fixed a few feet
above ground level. I have heard recordings of low-power
North Americans made in New Zealand with a domestic
radio connected to a mile-long Beverage and the results
were quite staggering. Unfortunately the Beverage is not
the antenna for the city dweller, nor even for those who
live in the country, but where space is available this is the
ultimate aerial for m.w. DXing.
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5000 WATTS

RADIO STATION CB 1

SYDNEY, N. 8., CANADA

1140 KCS

OWNED AND OPERATED BY '
- g CANADIAN BROADCASTING CORP.
Thank you for your report on our program, your times and

details check with our log and we are pleased to verify Your ree.
eptionof CB1,

Yours truly,

Canadian Broadcasting Corporation

Per -—T/’/I-’c/{ﬂl W.O//ch ?

. Superviso

A QSL Card confirming transatlantic reception by the
author some years ago

Semiconductors

“I have a valve-operated Q Multiplier which has its own
power supplies. Can this be used with a transistorised
receiver or are the voltages too high?” is the question
posed by reader Vernon Graham who lives at St Pieters-
Leeuw in Belgium.

Personally, I would not risk it. On the face of it there is
no reason why the two cannot be connected together,
since a commercially-made Q Multiplier will certainly
have its internal voltages isolated from the “output™, but
— there is always the risk of a short-duration high-voltage
spike appearing and if it finds its way into a transistorised
recc;:]iver it will certainly destroy any semiconductors in its
path.

Talking of semiconductors. Some time ago I came
across the expression “half conductor” in a translation
made by someone without a technical background.

DX Circle

This is the name of a programme in English that can be
heard at 1900 every Tuesday over the 600kW West Ger-
man Deutschlandfunk on 1269kHz. It is written and
presented by DXer Alan Thompson who says: “The
programme has evolved into a five-minute chat-show
about things to do with radio.” It has been on the air now
for some ten years to my knowledge.

Alan has recently acquired an Eddystone 770R v.h.f.
communications receiver. He has a copy of the manual
but he wonders if any PW reader could explain the

“This new Z-match I've got is great—the s.w.r. is
better than 1 to 11"

... heard by G3RZP

“I'm not surprised there was no modulation, | never
said anything.”
... Brighton & District RS Newsletter
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Werstern FOR GENERAL COVERAGE RECEIVERS
lIJc:tcm FOR HF TRANSCEIVERS
Western or vHF/UHF TRANSCEIVERS

We are direct importers of YAESU and TRIO

We also stock equipment from ICOM and FDK
Send SAE for details and prices

YAESU

TRIO

Wertern can ALSO FIX YOU UP WITH

ROTATORS

*

from the well-known EMOTO range — now with 360°
DIAL PRESENTATION! (Models 103 and 502 only)

EMOTO 103SAX (NEW!)

For light HF and large VHF arrays ....oovveeiieeeeiiieinriinrneanss £86.25
EMOTO 502SAX
For heavier beams plus VHF/UHF ...........coocoiiiiivnvnnnnen... £125.35

EMOTO 1102MXX

The really big one for the Iatgest HF monobanders and big VHF/UHF
arrays . . £189.75

EMOTO 1103MXX

As the 1102MXX but slower rotation speed and greater Iurr\in%}‘juwel

94.35
EMOTO MB-300
The well-known rotary mast bearing.........ccoeeoiiiiiriinnnnninnn
COMMANDER EP-200

£13.80

A budget-priced, lightweight but robust rotor for VHF/UHF arrays
only £29.95

UNBEATABLE VALUE FOR MONEY

POWER/SWR METERS
PEAK READING WATTMETERS
Wertern (e Pt

PM-2000 Reads peak or RMS RF power from 3.5 1o 30MHz.

Patent peak-reading facility for direct reading of SSB, PEP during

normal transmission. Impedance 50 ohms, power ranges up to 2kW
£51.75

PM-2001 Similar to PM-2000 (above) but covers VHF from 50 10
150MHz and has power ranges up to 200W T .£51.75
OSKER SWR-200 An established favourite, 1 power/SWR meter

has a place in many shacks. Power measurement up to 2kW (RMS

f STATION ACCESSORIES

DUMMY LOADS—

W1 type. MDL1000. Extruded finned, heat-sink housing, oil-filled
load resistor, 52 ohms, 1kW for 3 mins, or 300W continuous. A high
quality load at a good price.

(Similar to Trio RD-300 - but not in price!) ........................ £29.95
WESTERN DL-1000 can-type. 250 watts....................... £14.15
MORSE KEYS

SRK-1 High quality “straight" kev as made !or the pro!es.s:nnal users
and now available to the amateur . = Ave .E12.65
VIBROPLEX

Original” Standard “bug" key . B G ke A b b w v am s £39.65
‘Champion” “bug” key — the ecnnomy version . £37.35
NEW “lambic” twin paddie for el-bugs .. £39.65
"Vibrokeyer" single paddie for el-bugs ............coooeevvainrnnn. £39.65

Valves — 6146B, 6JS6C, 6KD6, 12BY7A and Others, SAE for
prices. Also Baluns, ‘l'rnps, Plugs, Cable, Etc. Etc.

%

only) with 15% accuracy; dual impedance 50/75 ohms, frequency
range 3.5 to 150MHz. Now reduced in Priceto ............ ESy

ALL PRICES INCLUDE 15% VAT

HF MOBILE ANTENNAS

NOW IN STOCK AGAIN - the
best HF mobile antenna system
there is for 10 to 80 metres.

Choose from:

BM-1bumper mount ................
orC-32 ballmount........couevnnns
Then add:

MO-2 fold-over mast (S4in 1ong) ....ooovrioniiieiiniiiiiiinnens,
Then choose your resonators:
RM-10 for 10 metres .
RM-15 for 15 metres .
RM-20 for 20 metres .
RM-40 for 40 metres .
RM-80 for B0 metres ......
Accessories#opiionalk
RSS-2 resonator spring ..

QD-1 quick AISCONNECT..........00oiisessiesissoreeores oo os s £
Add carriage £2.30 (Antennal or snp {accessories)
THE VERY BEST FOR HF MOBILE

HF ANTENNAS
Designed and manufactured in UK by wutc‘n

Terrific Value! Terrific Performance!

WESTERN DX-5V 5-band vertical, 10-80m............ccoovvv0s
WESTERN DX-31 Ratary dipole, 10/15/20m.
WESTERN DX-32 2-ele beam, 10/15/20m ...
WESTERN DX-33 3-ele beam, 10/15/20m ...
WESTERN DX-34 4-gle beam, 10/15/20m .

. £161.00

\Also available: CONVERSION KITS to upgrade DX-31 to 32 etc.

TRAP DIPOLES ALSO AVAILABLE

VHF/UHF ANTENNAS

1
BY | PANORAMA |

L
“"Modular’ Series of VHF/UHF and 10m mobile antennas. Choose
which and base combinations below:
AV/C58M/145 2m §  whip and coil....... ..£7.25
ACU/433 70cm. Gain calinear....... .£6.21
AC10 Centre loaded 10/11m whip . £6.84
NEW! BB Miniature ball-joint base with 4m coax .£5.75
MB Boot-lip base (no hole) with 4m coax .......... £5.29
MM Magnetic mount with 4m coax . £15.18
M4 Siandard base, yin hole fixin .£3.28
NEW! MLW Window clip base ?needs counterponse] .£6.15
PVX Counterpoise for MLW (2 metres) .£4.72
FXU Counterpoise for MLW (70 centimetres .£5.06

Carriage — add £1.75 for up to 5 whips/bases

Wertern Electronics (un) Ltd
HEAD OFFICE (All Mail/Enquiries)

FAIRFIELD ESTATE

LOUTH, LINCS LN11 OJH

Tel: Louth (0507) 604955 Telex: 56121 WEST G
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Our Agents
Southern: Alan Paxton, G4B1Z, Southamptan, Hants

{0703) 582182

Scotland: Jim Henderson, GM4HKW, Falkirk (0324) 25559

N. Ireland: Les Lyske. G13CDF, Newtownards (0247) 812449
Opening hours:

LOUTH: 9-12: 1-5pm Mon-Fri. By appointment Sat. 9-12.

LEICESTER: may's Hi-Fi, Churchgate (Tel: 0533 58662).

Mon-Sat. 9-6pm: closed Thurs.

www americanradiohistorv com



THE RECEIVER FORLF, MF & HF .. ...

1S195 ~

=

g =t

®TRIO _COMMUNICATIONS RECEIVER R-1000

= AF GAIN 8- TONE RF ATT ramy

T
i- ‘
Q- Giro Account No. 5887151

RADIO SHACK LTD- LONDON NW6 3AY

Telephone: 01-624 7174 Cables: Radio Shack, NWe. E

Telex: 23718 J

APPROVED

% SALES * SERVICE *
188 BROADHURST GARDENS,

significance of the S/77R/8 and the two 12-pin sockets
fitted to the back panel. Replies direct to Alan please at 16
Ena Avenue, Neath, West Glamorgan SA11 3AD.

Eddystone

Reader Tony Jover has drawn my attention to the
Eddystone EB35 Mark 3 “Statesman”, which does not
have an internal aerial for use on the medium wave and
can be used with a m.w. loop. My own second receiver, the
EB36, is a variant of the original EB35 and I have found it
to be remarkably free from overloading on the medium
waves, even when used with a 60ft long wire. The EB35 is
similar in appearance to the well-known EC 10, and details
of the EB35 and others in the range are obtainable from
the Eddystone main agents who are Sonic Sound Audio of
Tottenham Court Road in London.

Saudi Arabia

An up-to-date picture of the high power m.w. transmit-
ters in Saudi Arabia comes from G4BHH. There are two
sites, one at Qurayat (Q) and the other at Dhuba (D).
Daytime means 0300 to 1600 and night-time means
0300-0500 and 1400-2300, all in GMT.

549kHz (Q) 2MW into a 6-element beam. Daytime.
594kHz (D) 2MW into a 6-element beam. Daytime.
900kHz (Q) IMW into a 3-element beam. Night-time.
1521kHz (D) 2MW into a 6-element beam. Night-time.

The beam elements consist of 30ft triangular-section
masts one quarter wavelength high and those at Qurayat
(Q) are on a great circle heading that extends towards the
UK. If you have not yet logged Saudi Arabia, try one of
the above frequencies.
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Reports: as for medium wave DX,
but please keep separate.

"I have difficulty in finding and tuning into stations on the
short-wave bands,” writes T. Ernest Hall, who is referring
to his attempts to pick up the BBC World Service while
travelling in France and Spain.

This is not an unusual problem when tuning round the
short waves on a general-coverage receiver. It occurs
because a short-wave tuning scale displays a much larger
portion of the frequency spectrum than a medium- or long-
wave scale. A receiver tuning from 6MHz to 22MHz
covers 16 times the frequency range of the medium waves
and inevitably stations are 16 times closer together. What
can be done about it?

Practical Wireless, November 1980

wWww.americanradiohistorv.com



Bandspread

Bandspread is one solution. The receiver has two scales;
a main scale and a bandspread scale. The pointer on the
main scale is set to a spot or mark for bandspreading and
stations are then tuned in on the bandspread scale where
they are spread out more and are easier to tune in and
locate. This arrangement is used on some communications
receivers but seldom on domestic-type sets.

Another remedy is to have a separate scale for each
short-wave broadcast band, so that stations are spread out
like they are on the medium and long waves. The Grundig
Satellit and similar receivers use this method, but it means
a large number of scales and associated circuitry and con-
sequent expense. The snag with this method is that you
cannot tune to out-of-band stations, but this should not
bother the s.w.l. too much though it could be a disadvan-
tage to the DXer.

My Vega 204 works partly on this principle. It has only
a single pointer which travels over eight separate scales,
one each for the 13m, 16m and 19m bands, one covering
9.3MHz to 12-1MHz which includes the 25m and 31m
bands, one covering SMHz to 7-5MHz to include 41m
and 49m and another tuning over 3MHz to SMHz to
cover the tropical bands. The remaining scales are for the
medium and long waves.

Digital Readout

The best and most recent solution to the station location
problem is digital readout. The frequency in kHz (MHz x
1000) is shown on a digital clock-type display, and
provided the receiver has a reasonable slow-motion drive

then you can hardly go wrong. Rotate the tuning control
until the frequency you want appears on the display. At
the moment, digital display is only available on the more
expensive receivers but it cannot be long until every set is
equipped with this ultimate aid to easy tuning.

Aerial Tuning Units

“Can I use an aerial tuning unit (a.t.u.) with a receiver
that has an aerial trimmer control?” asks Thomas Glen-
non of Cork. The function of the aerial trimmer is to com-
pensate for any loading that the aerial may place on the
receiver. The a.t.u. will minimise aerial loading by
matching the aerial to the receiver and consequently the
aerial trimmer will then have little effect. Of the two, I
much prefer the a.t.u. and it is worthwhile using one with a
receiver that has an aerial trimmer as such a set-up may
occasionally give a boost to a weak signal.

It is always a good idea to experiment with different
aerials along with an a.t.u., rather than speculate what
might happen. You will not damage a receiver by joining
an a.t.u. between the aerial and aerial socket. At worst it
will make no difference; at best it will give a valuable boost
to a weak signal. Details of how to make an a.t.u. ap-
peared in the Aerial Data Chart contained in the Novem-
ber 1979 edition of Practical Wireless, but they are
available from advertisers in PW and other magazines.

Volmet

My comments about Volmet in the April issue brought
an interesting reply from K. Todd of Kaiapoi in New
Zealand who enclosed an article on the subject from an

UK IMPORTERS
& DISTRIBUTORS

stamps for details.

w Brressi o

) Giro Account No. 5887151

... TO COMPLETE THE RANGE OF VHF & UHF

SRUEER

\ | \.‘:I \ .

RADIO SHACK LTD. (S mueis

Telephone: 01-624 7174 Cables: Radio Shack, NW6. @& -

L Telex: 23718

y
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ULURUBAL RADIO AND COLOUR TELEVISION "2
RECEPTION.REPORT CONFIRMATION
\ [
\' =4 / LH

FREQUENCY 17,775 KHz test /P3is &%
DATE 28/6/80 -
RHRK 0730 GMT |

W. Higgins,

WE HAVE PLEASURE IN CONFIRMING e _
YOUR RECEPTION |REPORT -
i
(oA d e

— b
L\rft/‘d'a
CHIEF ENGINEER
DUBAI RADIO & COLOUR
TELEVISION

15, Russell Avenue

Southeourt, Aylesbury

Bucks HP21 8NE
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A QSL Card confirming reception of a test transmis-
sion from Dubai Radio by reader W. Higgins of
Aylesbury

American magazine. A lot of confusion exists among
DXers as a result of differences between the law in the
USA and this country. In the UK it is illegal to even listen
to anything other than broadcasting stations or amateurs,
unless you have a licence and this is not normally issued to
private individuals. As a result, information about point-
to-point, Volmet, etc., cannot be included in this column.
Very sorry but that is the position. Utility DXing is illegal
in the UK!

Readers’ Letters

“I heard the BBC World Service on approximately
20460kHz in s.s.b.,” says G. R. Ellis from Aylesbury,
who wonders if he was listening to some sort of freak
transmission. You were probably listening to a feeder,
which is a transmission to an overseas location for re-
broadcasting. It is not intended for direct reception by the
public as it merely replaces the usual landline between the
studio and transmitter.

“Have fixed the old Rx up again and find things to be
quite interesting s.w.l.-wise anyway,” says N. C. Dove of
Lockerbie in Scotland, who first started DXing in 1937.
His receiver is a home-made ten valver which covers
3-2MHz to 22MHz in nine switched bands. The station
you heard on the 31m band was probably FEBA, the Far
East Broadcasting Association which transmits religious
programmes from the Seychelles. Listen for Pakistan
during the afternoons on the 13m band (21 755kHz and
21486kHz) and the 16m band (17 910kHz) and during
the evening on 21 485kHz and 17 760kHz.

DX Heard

A test transmission from Dubai was picked up on
17 775kHz at 0730 by W. Higgins of Aylesbury, who was
using his FRG-7 with Joystick System A plus Cambridge
notch filter and home-brew noise limiter. A reception
report brought a QSL card in less than three weeks.

Reykjavik Radio is reported on approximately
13910kHz from 2210 until past 2330 on 29 June SIO 454
by David Wyatt (Oswestry) using an AR88LF and loft
aerial. Although not listed on the short waves, Icelandic
Radio does use one of the Post Office transmitters on a
part-time basis for broadcasting to fishermen.

Trans World Radio Guam is reported by Alan
Scholefield of South Shields, who picked it up on
15365kHz between 1430 and 1459 where it is on the air

84

on Fridays at the time of writing. Reception reports to
TWR, PO Box 66, Agana, Guam 96910, USA.

While trying to pick up Radio Australia on 9570kHz in
the 31m band with his Marconi Atalanta, George E. Lee
of Ossett picked up Port Moresby in Papua New Guinea
instead. This station transmits on 9520kHz and 9570kHz
with a power of 10kW and George wonders if any other
PW reader has heard this rather rare DX.

by Ron Ham BRS15744

Reports to: Ron Ham BRS15744
Faraday, Greyfriars, Storrington,
Sussex RH20 4HE.

Very often when reading your letters, I sense the pioneer-
ing spirit and the excitement, which I share, when you
report that bit of super DX. With that same enthusiasm,
the true spirit of amateur radio prevailed during the
weekend of August 9 and 10 when many of my Sussex
readers, equipped with their 2m gear, played their part
with Raynet and joined the hunt on the South Downs for a
mi(s;ging child, which, thanks to all concerned, had a happy
ending.

Solar

Both Cmdr Henry Hatfield, Sevenoaks, and Ted War-
ing, Bristol, were prevented by the recent bad weather
from using their optical equipment as much as they would
like. However, Ted managed to see the sun and count 86
sunspots on July 21, 8 on August 1 and 5, and 40 on the
L1th and Henry, using his spectrohelioscope on the 9th,
saw some activity developing on the eastern solar limb
which may well have been responsible for the sudden large
burst of radio noise (Fig. 1) which was recorded by Reg
Taylor, Shillington, Henry and myself, at 151MHz,
136MHz and 143MHz respectively, at 1250 on the 14th.
Large individual bursts of noise were also recorded on July
21,27, 30 and August 12.

Fig. 1: The author’'s recording of the burst of radio
noise which occurred at 1250 on August 14
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Three of the pictures received from Russian Television by the author on July 23

Perseids Meteor Shower

“Meteor scatter has been excellent since August 3,
usually from 0800 to 1200 with long pings showing video
for up to a minute at a time,” writes John Branegan
GM4IH]J, Saline, Fife. On the 9th and during the evening
of the 11th, near the peak of the Perseids, Mike Hearsey
G8ATK, Farnham, heard brief pings of signals on 2m
from amateur stations in F, LA, OE, OK, OY, OZ, SP
and YU. It is well worth observing again when the earth
passes through the Leonid meteor shower between
November 15 and 19, with a predicted peak on the 17th.

The 10 Metre Band

Throughout the period July 21 to August 19, signals
from the International Beacon Project stations were
relatively sparse, except during sporadic-E events when
signals from the two German beacons, DKOTE and
DLOIGI and the Norwegian beacon LAS5STEN, were
prominent and often peaking 599. Under normal condi-
tions both Ted Waring and I periodically heard signals
from the beacons in Cyprus 5B4CY, and occasionally the
two in South Africa, ZS6DN and ZS6PW. George
Grzebieniak RS41733, London, commented about the
short skip conditions on July 26 when he heard s.s.b.
signals from stations in EA, IS and ZS.

Sporadic-E

Strong signals from east-European f.m. broadcast sta-
tions were received between 65MHz and 73MHz during
sporadic-E disturbances around 0800 on July 24 and
August 4 and 12, at midday on July 22 and August 5, and
around 1800 on August 10 and 11. The most intense of
these events was on the 11th, when I counted 30 such sta-
tions with only a dipole feeding my R216 receiver. George
Grzebieniak also heard music around 71MHz on August
5, and during the sporadic-E season users of the 4m
amateur band and the “low band” commercial frequencies
are often pestered by the strength of these signals. At 1809
on the 10th, the disturbance briefly extended its influence
into the 2m band and Mike Hearsey nearly completed a
QSO with ISODSQ/P and heard ISODKU/P.

Tropospheric

The good conditions on 2m during the week July 21 to
27 enabled John Cooper GENGO, Cowfold, Sussex, to
work 9 Fs (one of these, F6GQE/P, on the Spanish border

was only using 3 watts), 2 ONs and 5 PAs on the 21st, a
DD, 25 Fs and 2 ONs on the 22nd, and an F, 2 ONs and
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5 PAs on the 23rd. On the 24th, he heard signals from the
2m beacon in Angus, GB3ANG and worked 8 Fs, a GM
and a PA. The signals from the Angus beacon proved to
John that the opening was changing direction, because on
the 26th he worked 2 Els and a GJ and he finished in style
on the 27th by working 2 EAs, 24 Fs, a GJ and a GU.

During that week, George Grzebieniak heard 2m
signals from Belgium, France, Holland and both northern
and southern Ireland. Mike Hearsey also worked many
French stations and several near the Spanish border dur-
ing that period, and on August 9 Mike worked 25 stations
in the south-east of France, 2 EAs, and C31IRN in An-
dorra. On the 10th Mike heard C31VF in QSO with
French and Spanish stations but could not get in. To date,
while Mike has worked 106 QRA squares on 2m and has
only 3 French squares left to work, John Cooper has con-
firmed 40 squares and 10 countries toward his RSGB
award.

Like the others on July 22 and 28, John Cleaton
G4GHA, Wareham, worked many French stations on 2m,
one (FIF1J) on the French-Swiss border and another
(F1DSQ) on the Spanish border. During the evening of
August 9, John heard several EAs but although audible,
they were not workable from his QTH. He also heard
several contacts between EA and GW.

During the brief spell of good conditions on August 19,
Alan Baker G4GNX, Newhaven heard strong signals
from a couple of GW mobiles in QSO on 2m f.m. simplex.
Signals from the Cambridge repeater GB3PI, R6, were so
strong, said Alan: “That they were overpowering the,
almost local, Crawley repeater GB3BP. Strong signals
were also heard in Sussex from the Leicester repeater
GB3CF, RO.

DXTV

At 0721 on July 23, I watched a cartoon film on Chan-
nel R1, 49-75MHz, and at 1723 the prevailing sporadic-E
disturbance produced a mixture of pictures on E2,
48.25MHz and R1 where pictures of Olympic swimming
were fighting for predominance. Both Harold Brodribb, St
Leonards-on-Sea, Sussex, and I saw the Olympic swimm-
ing on R1 and R2, 59-25MHz, and at 1800 a clock show-
ing 2100, three hours ahead of GMT, appeared suggesting
that the signals were coming from the Moscow area. This
clock was followed by Russian news on both R1 and R2.

Around 0700 on the 24th I received a strong test card
from MTU, Budapest, and a clock showing 0900, two
hours ahead of GMT, followed by a YL announcer.
Harold told me that at 1110 on the 22nd he received a
brief test card from TV1—Sverige and at 1345 a news
bulletin from Spain on E2. At 1400, R1 was carrying the
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large letters “POLSKA 80" and 10 minutes later, on E2,
he saw a Spanish picture with a road sign “Barcelona”,
and later an advert showing a detergent, “Luzil”, going
into a washing machine and another about the fruit juice,
“Fruco”. While using his RL85 communications receiver
to tune through Band I, Harold heard Spanish sound on
E2, 53-75MHz relaying the Olympics with Spanish com-
mentary overlaying the Russian announcements from the
Moscow stadium.

David Appleyard, Uppsala, Sweden, was using his
equipment during the sporadic-E disturbance between
1000 and 1400 on August 5 and writes: “It started with a
brilliant test card from Budapest on R2. The same picture
was visible on R1 at half strength, with bursts of Griinten
on E2. By 1050 the +PTT-SRGI test card plus classical
music had appeared on E2 and was also coming in on E3
next to the strong Budapest signal on R2.” Around 1400
both Harold Brodribb and I watched a mixture of pictures
on RI, with the Russian stations becoming predominant
as Harold said in his letter: “At times male announcers
lwere seen with brief captions of their names in Russian
etters.”

Another of our keen TV DXers is T. Ampi, London,
who tells me that he has, and I think wisely, invested in
good equipment for his interests. For Band II reception he
uses a National Panasonic DR49, and he has a
Nordmende Colorsonic 2400, SK3 series, for television.
“The beauty of this set,” writes T. Ampi, “is that it picks
up very weak signals and it has scanning facilities up to 99
channels (including satellite reception) which helps a lot
for DXing. Secondly it has memories from 24 channels so
if I find a weak signal I put it in the memory and then, at
least for a week or two, I try it often.” In addition to his
three Fuba aerials, one for each band, he has pre-
amplifiers installed as required and a JVC 3660EK video
recorder from which he gets very good replay results.

During the 1980 sporadic-E season he has received
most European test cards on v.h.f., and since February
has seen w.h.f TV signals from Belgium, Germany and
Holland.

At 1736 on August 11 I watched part of a film about
the Olympic opening ceremony on R1 with the bear
“Mischa” very much to the fore. Around 1700 on the
18th, I received a strong test card on E2, made up of small
graduated squares, mixing with a test card from RTP, Por-
tugal and a caption from Spain which was headed, RTVE
Control Central. Just as the disturbance was fading away I
saw the RTP clock followed by a YL announcer.

Electronic Mail Order Ltd. sent me their gen sheet on
the pre-amplifiers which they supply for Bands I, Il and V,
designed with the f.m. and TV DXer in mind. Details
available from the firm’s office at 62 Bridge Street,
Ramsbottom, Bury, Lancs.

“All my receiving equipment has been working over-
time during the past few weeks,” writes Andrew Rogers,
Bristol, on August 14. “I had a small party at my house
and one of my friends turned on the TV. Wondering what
the small stickers on the push-buttons meant, he shunned
BBC1 and ITV and pressed R1. I had left the upconverter
plugged in and to his surprise, he was greeted with the cap-
tion “TB CCCP!” Reception continued all evening and
quite spoilt the party.” I like that story Andrew, I bet your
friends are now envious of you and your TV gear. On July
21 Andrew received TVE all evening on E2 and TV
CCCP on RI1, test card from RAI, Italy on 1A,
53-75MHz, during the afternoon of the 22nd and again
between 0950 and 1100 on the 23rd. An extract from
Andrew’s log for August shows that he received pictures
from Italy and Spain on the 7th and 11th and CST,
Czechoslovakia and TVP, Poland, on the 1 1th.
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News Items

David Thorpe G4FKI, Ilford, has prepared an exten-
sive list of amateurs who are active on the 4m band, and
by what I have seen it is well worth the 30p he is asking for
the document, to cover printing and postage costs.
Readers interested should write to G4FKI, QTHR. David
is active himself on 4m, all modes.

Congratulations to Sue Houlihan, who along with
several other students of the Brighton & District Radio
Society’s RAE class, passed the exam and is now working
on her Morse. Sue was out with husband John, G4BLJ,
when about 30 members of West Sussex Raynet reported
for duty, at the request of the Police, to assist in the hunt
for a missing child, code name Operation Elizabeth, on the
Sussex downs during the weekend of August 9 and 10.
Between two and four Raynet members with their portable
sets accompanied each search party, and their control sta-
tion, supplied by RSGB Council member, Robin Bellerby
G3ZYE, Hove (also among the searchers), was in a prom-
inent position with an FT-221R feeding a 6-element 2m
quad mounted on a 40ft pump-up mast. At the end of the
operation Raynet were congratulated and thanked by a
senior police officer.

Alan Baker has fitted a 3SK59 MOSFET to the receiver
front-end of his FT-221 and is pleased with the results.
Alan, who repairs these sets, has had a lot of experience
with them and has incorporated a variety of mods to suit
his own requirements.

Can anyone help Herb Bartlett G5QA, QTHR, with a
3.5MHz to TMHz coil-pack for an HRO receiver. ’

Congratulations to George Grzebieniak who through
sheer hard listening has received the RSGB 432MHz
listeners’ award and to Arthur White, Grantham, on pass-
ing the RAE with credits in both papers.

SLIM JIM for 28MHz

P> P continued from page 41

Fig. 2: Approximate vertical radiation pattern when

the centre point of the radiating section is 1/2 above

ground of good conductivity, and the aerial is situated
in very clear surroundings

there is usually sufficient polarisation twist during long-
range propagation to effect good transmission and recep-
tion to and from stations using horizontally polarised
aerials.

One final note, make sure that the feed point is fully
protected from rain water. A small plastics box could be
used for this, with the element wires passing right through
from top to bottom. A couple of coats of paint or varnish
should be applied to the support mast and element
spreaders.
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MICROWAVE MNOOULeS LID

=— HAVE YOU BEEN CONVERTED?

Our wide range of high quality VHF & UHF frequency converters and preamplifiers will expand your existing equipment IYQESU FRG7, TRIO R1000,

etc.), to provide coverage of the ever-popular VHF & UHF bands, at the least expense possible. No modifications to your equipment are necessary. Just

put one of our converters in place of your existing aerial connection, connect a suitable aerial, a 12 volt DC supply — and that's all there is to n".!

DO YOURSELF AND YOUR RECEIVER A JUSTICE, BUY ONE OF OUR TOP QUALITY PRODUCTS - AND SEE WHAT YOU'VE BEEN
MISSING!!

MMA 144V .~ MM 2000

\

FEATURES INCLUDE:-
Complete terminal unitTV

2 METRE DOWN

TO 10 METRE LOW NOISE RF Vgl
CONVERTER SWITCHED RTTYTO TV Automatic speed sensing
Gain: 30d8B typ. PREAMPLIFIER, CONVERTER Microprocessar contrailed
Noise figure: 2.5dB max. This. prasmphfiar ¥ This NEW  conwerter  con- & Will accept RTTY and amataur
Image rejection: 65dB typ. 4 an esserial addition for the serious operatar tains @ terminal  unit and a standard ASCII

Our “old faithful” will give you a  GueisdBue T soaubon ALL THIS FOR
2 metre facility, immediately. This umit is designed to be lelt in the agrial Tead ot ail enly an audic input from your FRG?, TRIO R1000, or JUST £1 69

i il i i 100 similor, aowd a 12 wolt DC Iy, 1 e a lve display of *
J U ST £24'90 inc. VAT vmos. and will pecept @ through power o wals, I(||I!I :rl_ ¥ :1:\' .m-’l ] ;scTr[::!;\a; r.-:: : .:m:nwic \:HF inc. VAT

ip -p 65p) £29.90 inc. vat (o vp &5p)

MMC 70/28

standard TV sot [p+p £1.75)

MMC 28/144 IMMC-432/28-S

d_—-“':su p—
10 METRE 4 70 CM DOWN
DOWN ; TO 10 METRE = .
TO2METRE —\. === CONVERTER :

5,..--"'-.

4 METRE 10 METRE

DOWN LOW NOISE e CONVERTER (with dual range coverage)
s For those of you This 70cm converter covers 432-434 MHz and 434-436
TO 10 METRE PREAMPLIFIER with an eu]g:ing 2 metre receiver, here n‘li{!: mmn?:m:n;nanges,mln for an IF output of 28-30
Mow that the winter months are netl nd HF B i i MHz. This facility all tellite and r ler coverage as
CONVERTER conilions wil ba belier. ot up the perirmance of 15,3 Sitple means of listening 10 1he v, gg vecalsimaienmode.
Gain: 30dB typ. vout 10 metre receiver with this low-noise preamp metre band. Gain: 3048 typ. Noise figure: 3.0dB max.
Noise figure: 2.5dB max. Gain: 2008 typ. Gain: 15dB wyp. Also available with an IF of 144-146 MHz - [MMC
Image rejection: 65dB typ. Naise figure: 1.8d8 max Noise figure: 1.8dB max. 432i144-5),
JUST £24.90 inc vaT £14.63 inc. vaT £24.90 inc. vaT £29.90 inc. vaT
k_ {p+p6&5p) {p+p 65p) (p+p 65p) (p+p 65p) J

— :
sanciavearo anp accesswetcome N/ | CROWAVE MODULES 1 S Sriaanty and courtoaus by
Qi  BROOKFIELD DRIVE, AINTREE, LIVERPOOL L9 7AN, ENGLAND 88 BRE° 855 50,5 %56 pm.
Telephone: 051-5234011 Telex 628608 MICRO G
Callers are welcome, please telephone first.

Buy it with Acoess

21020
o .

=E= Continental Specialties Corporation 100 MHZ Frequency Counter

it D R e A e S e e A

Instant frequency indication from 5Hz to 100MHz; no range selection problems; a
brilliant 8-digit LED display; mains or battery operation; an accuracy of 4 parts per
million ®1 count; and totally automatic operation — all this for only £77.55* with
CSC's new Max-100 fregency counter.

Just take a look at our spec. Where else could you find anything similar at the price?
*Frequency range 5Hz - 100 MHz *Input impedance 1M shunted by 10pF *Sensitivity
30mV from 1KHz up to 50MHz; 120mV r.m.s. over full frequency range *Timebase
accuracy *4 parts in 106 (from 5 to 45°C) *Maximum aging rate 10 parts in 106 per
year *Over-frequency indication *Low-battery-power alarm *Operates from dry or
rechargeable cells, an external 7.5 to 10VDC supply, or a car battery (via an adaptor)
*Dimensions: 45 x 187 x 143mm *“Options: 12V adaptor; battery eliminator; r.f.

Tomonnow's TOOI.S TODAY antenna, low-loss r.f, tap, carrying case.

Fill in the coupon for further details . , . *price excludes post, packing and VAT
F:,S.C. (UK) Ltd., Dept. BD Unit 1, Shire Hill Industrial Estate, Saffron Walden, Essex. CB11 3AQ 1

I MAX 100 [ FREQ. COUNTER | Unit price inc P&P 15% VAT £90.91 l e | l
l Namies == : — it I

' Aidcdress - - e T S e
C.S.C. (UK) Limited Dept. 6D : . . .. e —— |
Unit 1 Shire HI“ Industrial Estate I I enclose cheque/P O, for £ . _or detnt my Barclaycard/Access, l
. ’ Amencan Express card no SRRt -
Saffron Walden, Essex. CB11 3AQ FOR IMMEDIATE ACTION  The CS.C 24 hiour, 5 day a week service Fuor FREE l
TBlEpthe: Saffron Walden (0799} 21682 Telephone (0799) 21682 and qive us your Barclaycard, Access, Amerncan ‘ catalogue
Exprress numbier and your order will be on the post anmasdatiely nck box I
Telex:817477 - S T S SN DN S SN S S S SN S SN S S S S S —
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PRACTICAL

ELECTRONICS

1.C. TIMER
NOMOGRAPH
CHART

Gives you instant foolproof
selection of component values for
all the common timers.

SECURITY*SENTINEL «

SENTINEL

A comprehensive burglar alarm
system for your home.

PD500/510 120 | 58/255M §F12
430 50

€51 095 Nisa | s
oe ogs| o 430 e oe) o U0S0) BES
1200 1. 89 0.7

AT065 140 EcHaz 120 | ErB6/87080 20| B . 880 | 6F17
£Y88 065 B 125

42293 880 | ECHBI 070 % 128 SRaGY 130 | §F23
£280 070 | P36 128 | Ug21 17

A2900 920 | ECHB4 080 #8086 suss 075 | ‘5724
£281 070 | PLB UCCB4 085 i

ARG 075 | EClaD 070 pEz 070 Va6 075 5F33 1
GY501 130 | PLB2 070 | yctss 070

ARPI 070 | ECIB2 075 P8l 060 | | SY36T 0.80| (6GAE
6232 108 | PL i UCFBD 130

ATPS D80 | ECL3 140 i+ 095 523 150| 6GHEA
G213 420 | PLBE 095 | ucHel 075

BI2H 330 | ECI85 080 145 5246 075 6HE
¢34 230 | PLS0A ucla? 085

CY31 140 | ECLBE 030 G237 390 | PLS0B 185 | upay 125 | SZ4GT 105 BJ4

DAFSE 0.70 | EFITA 150 2o | Fisos 280 | urso o095 | 6/30L2 080 BlwA

KT66  6.30
g20% | PLE1S 320 | ures
PLBO2 320 | uLa)

DETZZ 21.8F | EF38 125
DF36 070 | EF4D 125

OHIE 075 | EFE0D  0.85 MH4 250| PYED 070

PCF201 165 | SCI/400450 | 174 45 | SBRT 40| VGG

OKS5 120 g4l 10| K88 BAS | Lt 090 | Uige ogs | 6AC5 060 66 065

DlS2 060 | EF83 175 ‘s | PY81/B00 M8s 0707 BAKS 085| 67 120
ovéoiaT 065 | erss  oso( NS 250 8180000 | Umet 0701 ks 080| siec 285
D802 066 | €686 076| oo on| pyez 065 | uves oss | BALS  0.80| 6K7 080
£551 1420 | 6691 180 ood  conl pygs om0 | ymipsiso | BALSW 085| 6KIG 050
EBECC 160 | £FS2 290 | oo er | pyea 085 125 | BAM5 420| GKBG 0.85
EBECL/O1 eras 085 | oolof B bveno 10 | vmisorao BAME 150 GLEM 280

310 | £F96 060 | on oc| pyB0S BAS 35 | 6ANBA 250 6L6G 250
ESICC 120 | 6183 080 | cooo poc| pyeDi 080 | xes  pgs | BAD4 340 GLEGC 210
E]Egl:l: 280 | EF184 080 ABIM 170 | BADS lns BLEGT 125
E1B0F B30 | EFBO04 495 4004 | BADSW 180| 6L76 088
eiozce 495 | 12 035 VAT.INCLUDED | *™%3y) | sass 11s| enis o070
EAT6 225 | EFL200 1.85 2758 ago | BATE  080| BLOE 285
EABCBD 0.60 | EH30 085 PCoOD 1.8 | uOvoa/n0 7745 075 | BAUE 00| ELD20 0.0
EB31 060 | EL32 100 PCCRd 050 285 | 2800y 345 | BAVE OB5| BO7G 130
EBC33 105 | EL34  1BO| pCCAS 085 0OVO3/204 | zsgiy 375 | CAX4GT 130 8SA7 100
EBCID 0.0 290 pCCIBS 1.05 40 | 78030 395 | GAXSGT 1.30| BSGT 115
EBFB0 060 | EL37 440| pCFED 0.80 | QOVO3/25A 29007 245 | BB8G 040 BSJT 105
EBFE3 0.60 | £L38 460 prez o700 2120 | a3 ggs | 68A6 055 8SK7 085
EBFES 080 | EL41 140| pored 075 | oovos/dDA na 050 | BBEE  06D| BSLIGT 0.85
EC52 085 | ELB1  085| peess 150 1610 | 15 pep | SBGEG 1.80| GSN7GT 0.80
o1 340 | 682 070 pcre7 050 ovosiz 154 045! BEE  130| ESRT 11D
ECS2 085 | ELB4  0BO| PCF00 160 420 | 155 g45| SEO7A 085| 6507 095

Telephone enquiries
for valves, transis-
tors, etc.; retall
749 3934, trade and
export 743 0889.

s0 we reserve the right
to change prices for
new stock when un-
avoidable.

Tel. 01-743 0899

ECCBZ 060 | EL90 100 pceao0 050 | Sc1/600450 | yys  pao | GEWS 520| GVEGT 085
ECCBI 085 | EL91  420| pcra0l 175 | SP61  1.80 | 1x28 140 | BBW? 080 &x4 035
ECCBA 060D )| EL95 08B0 pcre02 085 TT21 1650 2021 040 BCa 050 Gxawa 210
ECCBS 080 | ELS0& 1.70| pCrEos 245 | U2s 115 | 2k25 1190 | BCE 055| EXSGT 0.65
ECCBG 140 | EL509 2.70| PCFEOE 120 | UZE 118 | 22 115 | 6CHE 820| BYEE 090
ECCHB 080 | ELBOZ 1.70| prrg0s 206 | U27 145 | a4 pyo | BCLE 170 624 070
ECC189 0.95 | ELB21 B.20| PpCH200 1.35| U191 085 | 305 oso| BCYS 196 787 115
ECCA04 090 | E1822 9.90| pcigl 0.75) U281 0.0 | 3p22 23g0| 806 070) 7v4 1.00
ECFSD 085 | EM3) 160| pCiB? 095 U301 085 | 323 10go | BEAB 320/ 802 070
ECFB2 0.65)| EMBO 085| prigs pgoC| UBDD 11.50 | 354 060 | 6FB 1.80| 308 280
ECFBOT 106 EMB) DB5, PCI8E 1.05| UBDI 080 | 5g/7254M BFGGE 110 10C2 085
ECH34 225| Ema4 085! pcLsos/es UBC4T 1.20 1400 | BF7 280 10F1E 070
ECHIS 1.70 EMB7 1.5 125 YABCAD 0.75 GFBG 085  10P13 !riﬂ

POSTAGE: £1-£3 30p. E3-£5 40p. £5-£10 45p £10-£15 *SPECIALQUALITY

G0p. Oves £15 ree.  minimum order £1. coLOMOR ’?:'1353:"

;Mototf Idhue :Islvet_are VALVES AND (ELECTRONICS) LTD. on|
m rie an rices

vary for each deiivery, _ TRANSISTORS 1170 Goldhawk Rd., London W.12

Open Monday to Friday 9-12.30,
1.30-5.30 p.m. Saturdays 9-12.45.

90

GAMES TIMER

For timing moves in scrabble and
other common board games.

PRACTICAL

ELECTRONICS

NOVEMBER ISSUE 65p
ON SALE FRIDAY OCTOBER 10

COMMUNICATIONS RECEIVERS part of Navy CAS equipment
made by Murphy Radio 5 band RX covers 60 to 550Kc two bands
and 1.6Mc/s to 30Mc/s three bands. The Rx uses a total of 13 B7g
valves as two RF stages, Sep L.O. 3x IF stages at BOOKc Det, Noise
Lim, 2x AF stages, BFO, Crystal Cal at 800Kc, the O/P stage
matches to 100 ohm phones and a 600 ohm 2 watt speaker line.
Controls main tune, band sel, RF gain, LF gain, Phone gain, AGC
on/off. Selectivity at 8, 3, 1Kc and 200c¢/s the 1Kc position uses a
bandpass crystal filter, the 200c/s uses crystal plus Audio filter, BFO
this swt selects upper or lower beat or tune also selects 800Kc
crystal cal, there are two O/P jacks for phones and one for speaker
on front panel, provision for 75 ohm Ae I/P or long wire. Complete in
steel case size 13x14" front 14" deep these Rx req ext power
supplies of 250v HT and 150v Stab total load 100Ma 6.3v AC at 4
amps. There is room inside the case to build internal P.U. supplied
Tested with copy of Circuit and 40 page handbook, more details on
request. £115. VIDEO RECORDERS Philips type LDL100 por-
table monochrome 625 line recorder reel to reel 1" tape 75 ohm |/P
1v sig .4v sync 75 ohm O/P ext size 42x34x20 cm weight 12Kg
we also have a few /2 models these are table case version, both
240Qv 50c I/P these are supplied in good cond with 80 page hand-
book untested, fuller spec on request. £185. ARMY RADIO sta-
tion 128 small low power T/Rx covers 2 to 8Mc/s tunable Rx with
crystal controlled Tx normally operates from dry batteries 135v and
1.5v supplied with haversack, battery holder, morse key, aerial wire,
headphones and circ. £25. MAINS INVERTORS small 12v DC
I/P 240v O/P at 20 watts square wave at 50c/s in case size
61 <44 x3" stab freq from UJT, okay for Soldering irons or AC/DC
razors with rect O/P tested £15. PANEL VARIAC small type
200/250v O/P 0 to 240 at 700Ma max ex new equip with knob
£9.50.

Above prices include Postage and VAT goods ex equipment unless
stated new, 2 x 10p stamps for list 25/1.

A. H. SUPPLIES

122, Handsworth Road, Sheffield S9 4AE.
Phone 444278 (0742)

Practical Wireless, November 1980
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Master Electronics
the new Practical way.

Conquer the 'Chip'— Basy-Fast-Exciting'

AND MASTER ALL THE NEW TECHNIQUES @ Recognition of Electronic Components.

IN MODERN ELECTRONICS. @ Understand and draw Circuit Diagrams.
@ Experience with handling Solid State Circuits
Build an Oscilloscope. and ""Chips"’.
Carry out over 40 full experiments ] Testing and Servicing of Radio, T.V., Hi-Fi
including work on Digital Electronic and all types of modern computerised
Circuits. equipment.
Colour Brochure — without any obligation. Post to :— PW/11/812

BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL }

4 Cleveland Road, Jersey, Channel Islands.

Aldrass . .. cow wn e S EE N6 S0 SR G AR S G v SO S YOS R AT e & |
L e BLOCKCAPSPLEASE
Practical Wireless, November 1980 91
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[T Segim

B19 1BR

W FREEPOST ON ORDERS ® ACCESS
B VAT INCLUSIVE PRICES :V'Sﬂ

CASH
W ADD 30p P&P ® CHEQUE

ELECTRONICS  921-233-2400 B 24 HR PHONE ANSWERING SERVICE

ALL PRICES IN PENCE EACH UNLESS OTHERWISE STATED

C-M0Ss . LINEAR SEMICONDUCTORS

- n CAIDE Ba s BC18IL 2
CAJMOE 17 5 | scim "
CATIIOE 99 5 | Boisay 1
CAIMOE w8 T | scnz n
CANIBGE 791 3 | scnm 12
LMIOTAN 34 4 | Bcav "
LM " "% BCIVL 17
LMIBON 104 1 | scsar 1
LMISIAK 198 46 | scsas "
LMIGO0N 75 13 | Bess 17
MCIOIP 156 3 [ 1=1%] 15
NESJT 1 55 | scsss I
NESIET 749 58 BCY 1O 15
NESSSN 78 a | acvm 15
NELSEN &5 2 | sown 1w
WESEEN 111 (LN T 13
NESTON  aBS ¥ | sovie k1]
NESTIN 505 22 | soian 9
I::Ju:;: 145 38 | aFns m

A1205 B8 9 BFXES
:"'“ﬁ . Toai022 713 1 | srvso 1
sguistors TOAIOI4B 719 35 | wrvsy 1"
wamoat 19 | romc M w | pavas w0
warzacw 42 | riosacw 15 v | msxan H
UATBOSCU " UATEICN 0 |' CLEDGD %0
ua::lﬁu :: UATAICT 47 | Ten “-
LATHISCY | onea )
wAMIICU 97 E:;;' B w | reac "
UAMMSCU 5T i BOI0SC 1o | reaze "
UATELOSCS 38 | 400mw CAVICII ] @Cial |l ey "
UATBLIICS 38 | BIVER/BZXTE BL1 0 | Tea0ss L
UATELISCS I8 * Vel BTy 1l miga %

GMT SELL PA. EOPT

CAPACITORS

Elsctralytic Axial Order Code | Polysster Radusl Lesdi Electrolytic Redisl Lasds  Ordar Code
D-sowe Teps, CI80°382 Suyla -1 o +b0n Tal Cap D4 = o F
Ncuided Type, 10 3mm Bach F W m_u;:s!»'wlso 2]

ar | 1
oF 3T | MO W & | 1
o001 r 1 ‘o | )
ans 7 " 18 ]
0027 & 1 n i1 ’
0013 3 T n 33 ]
ooar & 1 ar ar 1 L]
o06R & t B8 (1] ] I 1)
o & s 10 ] r 8 ]
o & [ ] 1w 3 0
027 & ¥ |22 7 o 9|1
om ] L3 n L "
D47 s | 8 | | | ar | a) g |n |
perd P | [ | s|n
100 N |
150 nl | | .
DL Socksts
Pun Liow Br, saeTon 43 D set

demiamppiesininn 13 onsera |l oo campintats
V6 Pin Low ProtieSocket Ton 16 (L ST 16 | Duin Pen Brug ise Siow Dryiag (]

RESISTORS Order Code

Carban Film, Fined

IRC1GM, 5% Tal  Jescn AmADN
1001100 (Mt 10 Vatual

Q%4 EIT valun IRD4Y 1% Tor Jusch  Hay RO

* Waten

Skelaton Prasets, Meuature
T IW, ED Valon, 100RIM, Ly Werncal Moustng 8
OV, ED Velue, 100R 1M Lis Mordeniel Mowst @

Skaleton Prasets, Standard

: 03w, E Vil - ¢ Maunisng 11
* Vi 03w, E3 vai " 1
Matal Film, Fixed
y Patants v, Rotar
05N, E4 Vatumn, SRLIK TN Tal Boscn g A3 U';w'";:r:.“ % 1:;4; L »
29 E12 Veum 10R 27K 5N Tol 1B esch Mg PRYg H o "
Taredr 026W, £3 Valem, 457 07 Loy ]
. Patentiomater, Slader
Matal Glate, Fixed 0 5%, B Vatum, TRIAN L a
O5W, L34 Vatens, IMIIM SN Tal 1B asen Ras WA | 025, E3 Vaues, 160 TMD Lag .

J. BIRKETT

(Partners: J. H. Birkett, J. L. Birkett)
Radio Component Suppliers
25 The Strait, Lincoln. LN2 1JF
Telephone: 20767

UHF POWER AMPLIFIER MODULE 50 mW Input 2.5 Wartt Out 13 Volt 420 To 480 MHz
50 ohm Type BGY 22C - £12.50.
BLY 34 2 WATT 13 VOLT 175 MHz TRANSISTORS «
HF-VHF Fgg\!EH TRANSISTORS Type 5B7BLY S5B-FM g? To BO MHz, 40 Watts, 28 Volt
with data
BLY 55 175 MHz 4 Watt 13 Volt with data « £2.50.
BLY 97 24 Volt 175 MHz 4 Watt with data « £3.
BFR 64 470 MHz 13 Volt 3 Watt with data - £4.
UNMARKED GOOD 2N 3866 VHF TRAI\ISISTUHS at 3 for 75p.
H.P. HOT CARRIER DIODES 5800-2800 - 40p ea
R.F. SIGNAL TRANSISTORS 2N 918 - 25p,2N 5]?9 2N 5180 Both 50p.
EDDYSTONE TRANSMITTING VARIABLE 30- 30pf (60pf) - £2.20.
VHF-UHF STRIPLINE FET 2N 4417 with data « £2.20.
VHF R.F. CHOKES Wire ended 10 U.H,, 30 U.H., 330 UH., All 7p ea.
BUTTERFLY PRE-SET VARIABLES 25 « 25pf « 50p, 38x38pf - 60p.
2 GHz STRIPLINE NPN TRANSISTORS - £1 each,
5 GHz STRIPLINE NPN LOW NOISE TRANSISTORS £3 each.
FERRITE BEADS FX 1115 - 15p doz, LonnT'{neé 6 for 10p.
10.7 MHz VERNITRON FILTEHS nl SDp
VHF FETS BF 256C - 4 for 75p, E 5
WIRE ENDED VHF AERIAL SWITCHIN Plhl DIQDES with data at 40p each.
STRIPLINE TRANSISTORS NPN BF 362, PNP BF 679 Both at 25p.
.M\ID GLINN DIODES with data « £1.65.
x BA UNING VARACTOR DIODES 1 To 2 pf or 2 To 4pf, Both £1.65.
%II?LAI'I;IJHE CERAMIC TRIMMERS 2.5 To 6pf. 3 To 10pf 4.7 To 20pi. 6 To 35f, 10 To
pl Al each.
vnnmamf CAPACITORS Direct Drive. 5pf « 75;:, 10pf « 75p, 125-125pf « GOp,
100 - 200p! - 60p, 250 - 250pl15000fl . ssn 1010+ 10pf « 75p.
3/16" COIL FORMERS with core at 6 'IP
SUB-MINIATURE CERAMIC 'I‘IJBI.ILAR RIMMERS 0.5pf To 3pf « 15p.
MURATA 455 KHz FILTERS -« 50p each.
MINIATURE 10, fAIHSPﬂCEDTHIMME Sat each.
SOLDER-IN FEED THRU's 6.8pl, 27pf, 300pf, 1000pf All 20p doz.
ERIE RED CAP MINIATURE DISCS .01uf 100v.w. at 5p each.
ELECTROLYTIC CAPACITORS 1500uf 63v.w. Size Approx. 3"« 1% « 3 for £1.
20 ASSORTED BRANDED 250 mW ZENERS for .
9VOLT ITRON 9 DIGIT SEVEN SEGMENT DISPLAY Type FG95A« £1.80.
TRANSFORMERS 240 Volt Input. Type 1. 24 Vot Tapped at 14 Volt 1 Amp - £1.30 (P&P
%gp; Type 2. 30-0-30 Volt 500 mA - £1.30 (P&P 25p), Type 9. 12 Volt 1 Amp « £1.60 (P&P

P!
HOUSE CODED TTL 7400, 7410, 74L00, 7453, 7430 All at 6 for 50p.
TTLI.C.'s 74H00 - 15p, 74H10- 15p, 74H30 « 15p, 74HS0 - 'ISp,gdHE'I = 16p, 7T4HE1 «
15p‘ 74H106 - 25p, 74505 « 15p, gdS'IO « 22p, 74551 « 22p, 74564 « 22p, 745158 »
61&) 12 Volt MINIATURE RELAYS 5§ Amp SPCO Contacts « 60p.
WIRE ENDED HF TO VHF PIN SWITCHING DIODES untested 25 for £1.50.

Please add 20p for post and packing on U.K. orders under £2. Overseas postage charged at
cost. v

MAINS TRANSFDRMEHS

D o b

Crdar Code

o 235 sech
FC oS w36 W3S

04 5w Secomsae o
Ev

B30V 4 7V

20va  Cuame Type Comuion 360 wach
dppeos 1EN R YT D wAB WS
DALy D45V Sesamn

Tram J0VA

DSy

Plastic Bowes — Bow fndustoal Moulding:
Mouiged Bos ang Cioes Fating Flanges Lie
ABS Mo €W Boass Burhem, wnd Lot 1n Dvange

L1137 w3 DIY L
L1%0 WEO D% m
LR W10 D8O m

Plastic Boxes with Matal Lidh

Burha, in Oeangs
Tmm Algmenigm Tog Penat Finaned Gray

Order Code

05 wes o078 e Cane D100 OR
LIV W7t D47 150 Case BIMD04 QR
L1681 wee 051 08 Cone 01004008 OF

Do im0 Flanged Ll
Alamanim Bos 080 Lo n Natursl Frah

Ovriar Code

PROGRESSIVE RADIO

ALL ORDERS DESPATCHED BY RETURN POST
SEMICONDUCTORS. ZN5062 (100V 800mA)} SCR 18p. BX504 opto isolator 28p. CA3130
95p. TBABOO 50p. Tag4443 SCR 45p. Texas R1038 power trans, 50p. TDA1151 26p.
SWITCHES. Min. toggles, SPST Bx5x7mm 42p. DPDT Bx7x7mm BBp. DPDT cioff
12%11x89mm 77p. HEAVY DUTY-DPDT 240VAC 10 Amp 3Bp. PUSH TYPE, push on 16x6mm
15p, push 1o break version 17p. 16 pin D.1.L. switch 40p.

DISPLAYS. 4 digit LED clock displays with message centre, 0.6" figures, com. cath. with data
£3.25p. NSA1198 87 digit multiplexed displays, com. cath. with data sheet £1.46p. SPECIAL
OFFER TIL203 Red LED's 10 for 76p.

LINEAR 1.C.'s. LM300 40p, LM301 55p, LM308 £1.30, LM324 £1.00, LM388 95p, LM358
50p, LM386 90p, LM3300 80p, LM3909 75p, CA1310 £1.70, CA3018 £1.00, CA3028
£1.30, CA3035 £2.20, CA3046 85p, CA3098 95p, CA3130 95p, CA3140 37p, MC1303
£1.40, MC1312 £1.60, MC1330 £1.40, MC1458 40p, NE550 £1.00, NE544 £1.40, NESE5
£1.70, NESE6 £1.70, TAAS50 40p, TAAG21 £2.20, TBAG41 £1.30, NE5S56 50p.

GPO TELEPHONE DIALS £1.00 {new). JACKSONS C804 50pf var. capacitors 50p each.
TOOLS. 5 piece precisi iver sets, indi only £1.05 set.

JUMPER TEST 'LEAD SETS. 10 pairs of leads with insulated crocs each end 90p.

40KHZ TRANSDUCERS, RX/TX £3.50 pair.

STC BREAK GLASS FIRE ALARM UNITS, new with mounting box £1.50p.

MINIATURE SOLID STATE BUZZERS. 33x17x15mm, output at 3 feet 70db., 15ma drain,
voltage range 4-15vdc 76p. Loud buzzars (mechanical) 6 volts 56p, 12 volt 66p.

Cash with order please, official orders welcome from schools ete., please add 30p
postage and packing. VAT inclusive. SAE for latest iflustrated stock list.

31, CHEAPSIDE, LIVERPOOL L2 2DY

01T ey
BI0v 0.7 1113 wed D31 [t} Caia BINE00) Hd
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25748 1 puich Virooomd 700 79063 SWITCHES
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378 4 8 17 guich Piam Bowd 70071078+ 5#07 6 Sw AR
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GMT ELECTRONICS, P.O. BOX 290, HAMPTON STREET,
BIRMINGHAM B19 3JR
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PRACTICAL WIRELESS T.V. SOUND TUNER
(Nov. n[: article by A. C. Alnslle) Copy of original article supplied on request
IF Sub-Assembly (G8) £7.82. P&P 85p.
Mullard ELC1043 V'cap UHF Tuner £6-33. P&P 40p.
3-way Station Control Unit £1.38. P&P 30p.
6-way Station Control Unit (Special Offer) £1-15. P&P
35p.
Power Supply Prtd Circuit Board £1-15. P&P 35p.
Res, Caps, Semiconds, etc. for above £6-67. P&P 45p.
Mains Transformer for above £3.80. P&P 35p.
P&P all items £1.00.
(Price of goods and P&P includes 15% VAT)

Callers welcome at shop premises.

MANOR SUPPLIES

172 WEST END LANE, LONDON NW6
(Near W. Hampstead Tube Stn.) Tel. 01-784 8761
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PCB'S FOR PRACTICAL WIRELESS PROJECTS

Jan, B0, Nimbus Radio Control Encoder WROB1  Price £2.28 30 pence p&p.
Jan. B0. Nimbus Radio Control Ree. ~ WROB4  Price £2.92 30 pence p&p.

Jan. 80. AF. Speech Processor WROBB  Price £2.28 30 pence p&p.
Jan. B0. Wide Band Pre Amp. WROB7  Price £0.70 30 pence plp.
Jan. 80. Nimbus Radio Control T.X. WRO62  Price £2.26 30 pence p&p.
April 80 Signal Generator WRO70  Price £2.71 30 pence plp.
April 80. P.W. Nimbus Relay WRO75  Price £0.55 30 pence plp.
April 80. P.W. Nimbus Modulatar WRO74  Price £0.70 30 pence plp.
April 80. Nimbus Transceiver WR073  Price £5.30 30 pence p&p.

May BO. Hundred Second Photo Timer WRO78  Price £2.48 30 pence p&p.
June BO. Audio Limiter Main Board WKO76  Price £2.00 30 pence p&p.
June 80. Audio Limiter WKD77  Price £1.15 30 pence p&p.
June 80. Audio Limiter RF Input Board WR079  Price £1.30 30 pence p&p.
June 80. VHF/UHF Repeater Timer Main WRO80  Price £1.90 30 pence p&p.
June 80 P.W. Nimbus Base

Station Adpt. WR083  Price £2.60 30 pence p&p.
June 80. Acoustic Flash Trigger WRK84  Price £1.25 30 pence p&p.
Aug. 80 Model Railway Controller WROB5  Price £2.17 30 pence p&p.
Sept. B0 Transceiver Power Unit WR095  Price £0.62 30 pence p&p.
Sept. 80 P.W. Nimbus Tonedurst/

Timer Module WRO096  Price £1.85 30 pence p&p.
Sept. 80 Beginners 2m Converter WADG34 Price £1.08 30 pence p&p.
Sept. BO P.W. Tamar Board 1 WRO086  Price £0.80 30 pence p&p.
Sept. 80 P.W. Tamar Board 2 WRO87  Price £1.50 30 pence p&p.
Sept. BO P.W. Tamar Board 3 WRO088  Price £1.71 30 pence pép.
Sept. BO P.W. Tamar Board 4 WRO89  Price £1.71 30 pence pp.
Oct. 80 P.W. Tamar Board 5 WRO90  Price £3.70 30 pence p&p.
Oct. 80 P.W. Tamar Board 6 WRO091  Price £3.70 30 pence p&p.

FULL RANGE OF RS COMPONENTS AVAILABLE

THIS MONTHS SPECIAL OFFER
B"x 5" ELLIPTICAL SPEAKERS
£2.30 EACH PLUS 75p p&p.
RATED AT FIVE WATTS. 15 OHM SPEECH COIL

C. BOWES ELECTRONICS
252A Stockport Road, Cheadle Heath,
Stockport, Cheshire SK3 OLX.
Tel: 061-428 4497

Please enclose cheque or postal order with order.

The ‘WINTON’

50+50 WATTS

Power MOS-FET
output stage.

Bi-Fet op-amps.
Inputs for Disc, Tape,
Tuner & two Aux’.

HF & LF Active Filters.
Very low noise Disc
input stage.

During the past eighteen
months the WINTON
amplifier has set a new
standard in Hi-Fi kits and
is highly regarded
throughout the world.
Taking around twenty
hours to build and not
Easy to build. requiring special
Unconditionally equipment for setting up,
Stable. it represents incredible
Non-magnetic value for money and is
chassis. undoubtedly one of the
best kits around today.

* %% % A% *

A 12p stamp will bring you the full details or better still,
send your cheque for the best amplifier kit around. POWER
MOS-FET's RULE, O.K.

COMPLETE KIT, of all parts necessary to build the P.W.
WINTON £133.50

Order with complete confidence (C.W.0. only please) from:

T.&T. ELECTRONICS

Green Hayes, Surlingham Lane, Rockland St. Mary,
Norwich, NR14 7HH. Telephone 05088 632

PRICE INCLUSIVE OF V.A.T. & CARRIAGE.
Callers by appointment only

Practical Wireless, November 1980

Technical
Training
Radio,
Television and
Electronics

ICS have helped thousands of ambitious people to move up
into higher paid, more secure jobs in the field of electronics—
now it can be your turn. Whether you are a newcomer to
the field or are already working in the industry, ICS can
provide you with the specialised training so essential to
SuCCess.

Personal Tuition and Guaranteed Success

The expert and personal guidance by fully qualified tutors,
backed by the ICS guarantee of tuition until successful is
the key to our outstanding record in the technical training
field. You study at the time and pace that suits you best and
in your own home. In the words of one of our many

successful students: “Since starting my course, my salary.
has trebled and 1 am expecting a further increase when my

g course is completed.”

City and Guilds Certificates

Excellent job prospects await those who hold one of these
recognised certificates. ICS can coach you for:
Telecommunications Technicians

Radio, TV Electronics Technicians

Technical Communications

Radio Servicing Theory

Radio Amateurs

Electrical Installation Work

Also MPT Radio Communications Certificate

Diploma Courses

Colour TV Servicing

Electronic Engineering and Maintenance

Computer Engineering and Programming

Radio, TV and Audio, Engineering and Servicing
Electrical Engineering, Installations and Contracting

Qualify for a New Career

Home study courses for leading professional examinations
and diploma courses for business and technical subjects:—

G.C.E. Engineering Purchasing
60 subjects Farming Sales ]
at 0" & Heating Storekeeping
“A" levels Industrial Work Study
Accountancy Management
Air Mechanical
Conditioning
Building

POST OR PHONE TODAY FOR FREE BOOKLET.

To: International Correspondence

Schools
SINCE 1890

-
Dept. Z276 Intertext House, London
SWE 4UJ or telephone 622 9911
-
]

Telephone NUMDBEr . .....iitiutereene e nenenenranannen
SESENRRNEENRNENANEURERRERRRRRENNIERRRERERENNES
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COMPUTERS AUDIO RADIO MUSIC LOGIC TESTGEAR CB GAMES KITS
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26th Nov — WEDNESDAY — 10am-6pm
27th Nov — THURSDAY — 10am-8pm
28th Nov — FRIDAY — 10am-6pm

29th Nov — SATURDAY — 10am-6pm
30th Nov — SUNDAY — 10am-4pm
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COMPONENTS DEMONSTRATIONS SPECIAL OFFERS MAGAZINES BOOKS
Royal Horticultural Halls Elverton Street

r——----------

Westmlnster London SWI i AVOID QUEUES — GET ADVANCE TICKETS

Send to. Advance Tickets, Modmags Ltd,

November 26-30 1980 e
It,S a],], at Breadboard ’80 ............ tickets @ £1.00 (Student/Child/OAP)

This is the exhibition for the electronics enthusiast. From

November 26 -30 there is only one place in the universe for the
electronics enthusiast to be — Breadboard ‘80, at the Royal |
Horticultural Hall in London. The majority of leading companies will |
be exhibiting, including all the top monthly magazines in the field. I
There will be demonstrations on most stands and many feature

special offers that are EXCLUSIVE to Breadboard! i

All aspects of this fascinating field are catered for, from CB to
home computing, so whether you want to buy a solderingironora 0 ..................oooviii
synthesiser — or just keep up to date with your hobby — don't ]

miss Breadboard "80. I lenclose P.O./Chequeforf .....................

B0 s e R T S S ST i

RECEIVING, SO. TRANSMITTING, DISPLAY, GAS FILLED, ETC. D LTD

Type No. Price ea. Typo No. Price ea. Type No. Price ea. Type No. Price ea. H ’ e
R T R o N ARl 20y House, Market Place,

5 # 1 - 1
B77 oae | SR Ga | NN j4s0 | G0620. A0 Swaffham, Norfolk, PE37 7QH.
DF61 0.56 | Ergs 0.91 M8212 0.85 | TY2-125  61.80
DM160 3.20 | eres 0.80 | ME1400 3.50 | TY4-400 62.27
DY86/87  0.64 | EFg9 : 0A2 210 | XG1-2500 59.60
ES5L 15.00 | Erg1 ; 0B2 2.55 | 5U4G 1.95
EBOCC 5.65 EF92 R ENDZ 3.10 SVaG 1.35
EBOCF 11.02 EF93 0.60 PCBE 0'33 GAKE 2.40
EBOF 632 | Eras 1488 | oo og3 | 6408 1.30
E82CC 1.85 | EF1a3 1.60 : - 6AUB 0.95
£83cc 350 | eriga 0.75 PC87 1.40 | ggug 1.20
EB3F 210 | EWgo 0.86 | PCI00 0.58 | gBQTA 1.85
EB6C 6.20 | EKS0 0.90 | pcces 1.10 | 6BA7 6.00
EBBC 5.84 EL34 1.64 PCCBS 1.50 | 6BS7 4.00
Egacc 4.00 EL3E 0.82 PCC189 1.75 | 78BW6 5.30
ESZEC 1.85 EL37 5.20 PCFEO 0.87 GBWT 1.45

a9 4.00 | grg 1.48 | PCF86 1.58 | 6C4 1.30

E130L 16.30 | gigy 0.96 PCF200 215 | BLBGT 1.60
Ersocc 4.65 | g1 gg 1.65 PCFBO1 0.95 | 6S4A 1.25
Elo0r. 5.45 | ggp 1.25 | PCF802 0.81 | 6SJ7G 1.10
b 8.00 | gigq 5.85 | PCF805 1.40 | BSL7GT 2.68
E186F 550 | ggs 128 | pcrsos 1.40 | BSNIGT  0.90
i_zai:ggc 1:':9: EL3E0 6.20 | PCH200 1.10 | BVEGT 0.95

. ENS1 256 | PCLe2 0.74 | GX5GT 0.85
EArs0) g-;g ENS2 318 | PCLa4 0.83 | 13405 1.85 to be refunded
i o5s | EYs1 1.66 | PCL8S 0.85 | (5408 1.85 AT
o) ds ) oes  de R 3% | iow  ow wilhfirstoraer
EC82 094 | Fygg 125 | Prizoo 1.40 | 12SN7GT  2.00
ECCH1 0.78 | EY500A 1.65 | PL36 115 | 29C1 10.00

X EYBO2 0.96 PLET 0.80 /1 1. i1,
£ors: 0:80 EZB0 0.58 PLB4 0.75 02 o Comperfnon enf'ry
ECC83 078 | E280 ocs || Eoe $75 | 3opLis 1.95 .
ECCB4 113 | gz90 130 | PL504 1.58 | %0C 2.80 with catalogue REF. Dept. PW
ECCaS 0.82 15.00 PLEOS 1.85 | 90CG 13.68
Eccss 1.20 1.45 aocv 9.00 bt i "
ECCa1 2.10 1.55 Etgg? :;: 924G 7.96 Please send me a copy of your new catalogue
£CC2000  4.50 45 | pvas o8 7 R
ECF80 0.80 4.25 | PYS00A 1.55 E"‘S_" Lru" 'm': 16% NAME
ECF82 0.80 7.5 | pyeoo 1.20 | “armage alp. d
ECHS1 0.75 10.69 PYB1/801 0.68 | Account facilities
ECLBO 0.95 249 | avos-20 11.50 | available for ADDRESS
ECLB2 0.63 i 0av0o3-20 22,75 | established customers.
ECLBS X .00 QOV06-40A 21.85 | Quotations given for
ECLBE 0.84 MB136 . 0avoz-6  12.04 | large quantities.

30/50 Ossory Road, London SE1 5AN. Tel: 237 0404 lenclose cheque/postal order for 40p
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SIX DIGIT COUNTERS

One pulse moves one digit—
Type 1 for 230v AC not resettable.
Price 80p—Type 2 for 48y DC or
115v AC and resettable £1-35.

DOOR MOVING MOTOR

Franco reversible single phase 240v AC molor with gear box
giving final speed 56 rpm very powerlul motor, weight approx.
13lb. Price £15 carriage £3 mainland only.

SIREN OR BLEEPER

American Delta mechanical type,

works on 6 to 12v to DC or 12 to

24v AC. Price T5p or £60 per 100,
Electronic Bleeper THIS emits |
high pitched wailing note of i+
varying piteh. In red plastic i
case with fixing bracket. £5-00. L

CASSETTE PLAYER/RECORDERS

With record and playback heads, all electronics, swilches
and speaker. Price £9-95 (surely this must be the bargain of
the year), Music centre replacement sterec with heads but
not electronics. £14-95.

FRUIT MACHINE HEART

4 wheels with all fruits, d and with for
stopping the wheels, with a little_ingenuity you can dety
your friends getting the “jackpot™. £9-95 + £4 carriage.

DESOLDERING PUMP

Ideal for removing components from
computer boards as well as for
service work generally. Price £6-35.

e

4 CORE FLEX CABLE

‘White pvc for telephone extensions, disco lights etc. 10 metres
£2, 100 metres £15. Other multicore cable in stock,

HEADPHONE AMPLIFIER (STEREO)

With volume, tone and

balance control v operation. (- =HEH

All made up ready to go. Ly o

Price £4-50. ‘.ﬁ* ?!-i-.\
L, ' 1

MUGGER DETERRENT

A high note bleeper, push latching switch, plastic case and
battery connector. Will scare away any villain and bring help.
£2-50 complete kit.

RELAYS
Open type with 2, 10 amp c/o contacls—single screw fixing
£1-25 each, please state the coil vollage you require,

HUMIDITY SWITCH

American made by Honeywell. The
l'::llgn of this device depends upon
the f ks

stretch and trigger a sensitive micro-
switch, very sensitive—breathing on
it for instance will switch it on. Micro
3 amp. at 250V a.c. Only £1-15.

SAFE BLOCK

Mains quick connector will save you valuable time. Features
include quick spring connectors, heavy plastic case and
auto on and off switch. Complete kit £1-95,

VERSA DRILL

A 12 volt battery operated power
drlll, not just sultable for printed
clreuit boards but will do all the
jobs and Is powerful enough to
perform all the functions and

of
Black & Decker and other mains
drilis. Its chuck accepts up to 3"
drills. Slze approx. 150mm x
S0mm. Price £16-75.

TWIST DRILLS

NEW KITS

5 WAVE BAND SHORT WAVE KIT Bandspread covering
13-5 to 52 metres. Complete kit m:ludu _case, materials,

six transistors and diodes, s, 5,

BURGLRR ALARM CONTROL .PANEI.
block

latehi

relay, test
lwl.tl:h and removable key control swilch. Simplifies the
whole installation, all you have to do is lo take wires to

switches ete. Nothing else to buy, If ynu have an

ure pads and to alarm bell. Price £6-00 + %0p. With

1o
connect it to or a pair of high resistance headphones. Special
price is £11-95 inc.

SUB-MIN ﬂICROFHQNE
Size only +* = " x 3/16” so small enough for a bugging
device, ex-hearing aids but guaranteed, Price £1-50.

TRANSMITTER SURVEILLANCE

Tiny, easily hidden but which will enable conversation to be
picked up with FM radio. Can be made in a matchbox—all
electronic parts and circuil. £2-30.

RADIO MIKE
Ideal for discos and garden parties, allows complete freedom
ol movement. Play through FM radio or tuner amp. £6-90.

CONTROL DRILL CONTROLLER
m“-L Electronically changes speed
from approximately 10 revs to

sﬂms maximum. Full power at all
speeds by finger-tip control.

Kit Includes all parts, case,
everything and full instructions.

£3-45
Made up model E£1:-00 extra

VENNER TIME SWITCH mains op-
erated with 20 amp switch, one on and
one off per 24 hrs. repeats daily auto-
matically correcting for the lengthen-
ing or shortening day. An expensive
time switch but you can have It for
only £2-95. These are new but without
case, but we can supply plastic cases
{base and cover) £1-75 or metal case
with window £2-95. Also avallable is
adaptor kit to convert this Into a
normal 24 hr. time switch but with the
added advantage ofup to 12 on/ofis per
24 hrs. This makes an ideal controller
for the Immersion heater,
adaptor kit s £2-30.

THIS MONTH'S SNIP

includes a Free Gift, a duoluatinfl PUMP, the one
we are currently seiling at £6-35, The snip is perhaps
the most useful breakdown parcel we have ever
offered, 50 nearly all difterent computer panels, on
lhese wuuls you will find over 300 ICs, over 300

r 2 3 and several thousand
other pm: rumon condensers, multi-turn pots,
rectifiers, etc., etc. Ynu can have the parcel for only
£8- which when you deduct value of the
desoldering PUMP, work out just a LITTLE OVER
4p per panel. Surely this is a bargain you shoula not
miss so send your ORDER today. Add £3-26 tor
Post and VAT.

Price of

SOUND AND LIGHT UNITS

3 CHANNEL SOUND TO LIGHT KIT Complete kit of
am for a three channel sound to light unit controlling
r 2000 watts of lighting. Use this at home If you wish
bul il Is plenty rugged enough for Disco work.
The unit is housed in an attractive two-tone metal case
and has controls for each channel, and a master onjoff.
The audio Input and output are by $” sockets and three panel
mounting fuse holders provide thyrlslnr protection. A four
pin plug and socket f, r
Special snip price is £13-50 in Id: Iorm nr E16-50 ausemh ed
and tested.

REMOTE CONTROL for Sound to Light (ours or any other

clrcult) saves connecling to speaker or amp—kil consists

gf 1 wztsl u.lsnpllﬂer. crystal mike, case, sundries and diagram.
rice £3-85.

LIGHT EXPANDER AND LATCH for Sound to Light,

enables 3000 watts of lighling to be controlled by single
or each ch | and bles lights to ba latched on,

Kit consists of latching relay, control switch, case, sundries

and diagram. Price £4-25.

SINGLE CHANNEL KIT still available. Price £5-18

DELAY SWITCH

Mains operated—delay can be
accurately set with pointers knob
for periods of up to 2§ hrs, 2
contacts suitable to switch 10
amul—se:ond contact opens a
after 1st contact.

Precision Swiss made—normal price 50p each 10 diff.
sizes covering 7¢"-4". £1-99 the lot—don't miss this
super bargain,

MAINS SOLENOIDS

All have powerlul pull.

TT2 size 137 x 21" % 2“, Price £2-95,
176 size 24" » ¥ x 2", Price £3-50.
1 T10 size 3" = 2§" = 2", Pirice £4-86.

MOTORISED DISCO SWITCH
‘With 10 amp changeover
switches, Multi adjust-
able switches are rated at
10 amps. This would pro-
vide. a magnificent dis-
play. For mains operating.
B switch model £6-25. 10
switch model £6-75. 12
switch model £7-25.

MULLARD UNILEX

A mains operated 444 stereo

system, Rated one of the finest
erformers in the slereo field
his would make a wonderful
gift for almost anyone. In easy-
to-assemble modular form this
should sell at about £30—but 2 5 48
due to a speclal bulk buy and as <
on Incentive for you to buy this

month we offer the system com-

plete at only £16 including VAT

and postage.

FREE GIFT—-BW this month and you will receive a pair of
Goodman's elliptical 8 x 5 speakers to match this amplifier.

2190

MINI-MULTI TESTER
Deluxe pr.]ckul size plreclslllog

PRECISION MAINS OPERATED CLOCK

For only £1-50 + 22p. Sounds unbelievable but that's what
you can have If you send your order right away. The clocks
which have large clear dials were made by the famous Smiths
Company for use with their domestic cooker swilch and are
brand new and guaranteed.

I!-fb-lSv @2 AMP MAINS TR&NSFORMER

Mains 1t i rigl primary and secondary
wound on sennﬂl!t h«nhbins with fixing lugs. Price £3 +
45p. Post 60p.

25-0-25v @ 750 mA MAINS TRANSFORMER
Mains t C core , hea
dead guiet Upright

Price £2-75 + 41p. Post 50p.

25 WATT MID-RANGE SPEAKER 51"
Made by Goodmans so there's none better,
Price £3-50 + 45p. Post £1-00.

8 OHM TWEETER
Made by Gondmans k- square, 4" across fixings. Price
£1:50 + 22p. Post 30p.

iehed

wvily or
wilh fixing lugs.

4 ohm coll.

NEW KITS
EZIIEOCISIOH PARKING PAD KIT as specified-

LIGHT FAILURE MONITOR KIT as specified. £7-50.

WATERPROOF HEATING WIRE

As used for electric blankets, etc. This has dozens of other
applications—Iin gloves or socks for people with poor :lr:u-
lation are uses, b
customer Is a 'grow' bag heater. The wire which cunllsll
of an element wound on glass fibre then PVC covered has
a reslséanl:e of 60 ohms per yard, The price Is 20p + 3p
per yard,

L%LEPHONE PICK-UP coll aua:hes by suclinn ta nhans
¥
amp or headphones. Price £1 + 15p.

TRANSDUCERS
As used remote control T.V. receivers. Price £1-50 + 22p.

LIGHT CHASER

Gives 1 hedelic light show for discos,
pnﬂles and pop Drouuds These have three modes of flashing,
two chase-patterns and a strobe effect. Tolal outpul bower
750 watts per channel. Complete kit. Price £14 + E£2-10.
Ready made up for £4 extra.

PRINTED CIRCUIT KIT

4 copper plated boards and the chemical for etching the
printed circuits, also 50 interesting designs of all sorts of
electronic gadgets which can be made on these boards.
Price £1-70430p.

MAINS TRANSISTOR POWER PACK to operate transis-

tor radio, cassettes, amplifiers, elc., take the place of any of

the following batteries, PP1, PP3, PP4, PP6, PP3 and others,

You can make voltage output anything from 3v to 16v at up to

:'!go mA. Complete kit bul no case £1-75 + 26p. Case T5p +
p.

TELESCQPIC AERIAL

5 when ded. Nickel plated superlm make,
one nut I‘:unn ia?ds over for FM, Price 95p + 15p.

FISH BITE INDICATOR enables anglers o set up several

lines then sit down and read a book. As soon as one has a
bite the loudspeaker emits a shrill note, Kit. Price £4 50+ 68p.

6§ WAVEBAND SHORT WAVE RADIO KIT

Brandspread covering 13-5 to 52 metres. Based on clrcult
which appeared in a recent issue of Radio Constructor.
Complete kit, includes case malerials, six lransistors and
diodes, h efc.
Nothinu else to buy. If you have an amplifier to connect It
to on a pair of high resistance headphones. Special price
to get this kit off the ground. is £11-85 inc VAT and postage.

3“‘ EDGEWISE PANEL METER
25 MA moving coil made for the G.P.O. A very useful
$s|rument especially when panel space Is limited, £2-50

PANEL METER 8-1m.

henrlnos-moo mirrared
scale.

11 Iinstanl ranges measure;—

DC volts 10, 50, 250, 1000.

AC volts 10, 50, 250 1000.

DC amps 0- 100'm

Continuity and lalillan:e 0-1 meg
ohms in two ranges.

Complete with Test Prods and
instruction book showing how to
measure capaclty and inductance
as well,

Unbelievable value only E6-75 +
50p post and Insurance,

FREE Amps ranges kit to enable you to read DC current
from 0-10 amps, directly on the 0-10 scale. It's free If you
purchase quickly but if you already own a mini tester and
would like one, send £2-50.

a.pv.

made full vision perspex front, flush mounting. *

Price £3 + 45p.

12v SUBMERSIBLE PUMP

Qur drill pump is useful, but this new one |s even more so.
Just Join if to your car battery, drop it into the liquid to be
moved and up it comes, no messing aboul, no priming, etc.
and you get a very gnoﬁ head. Suitable for water, paraffin
and any ive liquld, One use | you
are a camper, make ynurseli a shower, Prlce £6 + Wp.
free gift, first 100 purchasers will get tap with bullt In switch
and length of plastic tubing.

E.H.T. MAINS TRANSFORMER with inductance control,
normal_primary, secondary output by our equipment, 3-5 kv
3 mA. E.H.T. voltage can be varied by applying a DC voltage
1o the lower normally unused bobbin, We are not sure how
much the voltage may be increased or decreased but using
ag9voll bnmry we seem 10 get a rise or fall of about 50 volts.
Ex d P.5.U."s. Price £2 + 30p. Post 40p.

TERMS : Cash with order—but orders under £10 must add
50p to offset packing, etc.

BULK ENQUIRIES INVITED, PHONE: 0444-54563.
ACCESS & BARCLAYCARD ACCEPTED.

J. Bull [ELECTRICAL] Ltd.

(DEPT. PW11)
34-36 AMERICA LANE,
HAYWARDS HEATH SUSSEX.
RH16 3QU

SHORT WAVE CRYSTAL RADIO

Allthe parts to make up the beginners model. Price £2 + 30p.
Crystal earpiece 5Tp + Bp. High resistance headphones (give
best resulls) £3-25 + S0p. Kit includes chassis and front but
not case,

RADIO STETHOSCOPE

Easy way fo fault find—start atthe aerial and work lowards the
speaker—when signal stops you have found the fault. Com-
plote kit £4-25 + 65p.

INTERRUPTED BEAM KIT

This kit enables you to make a swilch that will trigger when a

nteady beam of infra-red or ordinary light is broken. Main com-
elay, photo and caps, etc.

Circulit ﬂiagrnm but no case. Price £2 4+ 30p.
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We use advanced winding technology to make our toroidal transformers. They
have only half the weight and height of their laminated equivalents and are
appreciably more efficient. Our toroidals cost virtually the same as their now
outdated laminated equivalents and hum is down to a negligible tenth of what it
used to be. Supplied with rigid mounting kit with centre boll, two neoprene
and one steel washer. Available so far in a range of 37 sizes with more to come.

SECONDARY  SECONDARY  DIA.xHT  WEIGHT
TYPE VA 'RMSVOLTS  AMSCURRENT  inmm Ka PRICE
2X010 50 6+6 416 80x35 0.9
X011 9+9 277 EACH
24012 12412 2.08
2X013 15415 1.66 £5.40
2X014 18+18 1.38 +£1.10P&P
X015 22+22 113 +98p VAT
2X016 25+25 1.00
X010 80 5+6 664 9030 10
X011 9+9 444
X012 12+12 333
3X013 15415 2.66 EACH
X014 18+18 2.22
3X015 22+22 181 £5.76
3X016 25+25 1.60 +1.20 P&P
3X028 10 0.72 +£1.04 VAT
X029 220 0.36
X030 240 033
axo1n 120 65+6 10.00 90x 40 12
axon 9+9 6.66
ax012 12+12 5.00
4x013 15415 4.00 EACH
axo1a 18+18 3.33
aX015 22422 a2 £6.72
ax016 25+25 2.40 +£1,30 P&P
4x028 110 1.09 +£1.20 VAT
4%029 220 0.54
4X030 240 0.50
5X016 160 25+25 3.20 110x40 18 EACH
5%017 30430 2.66
5X028 110 145 £8.88
5X029 220 0.72 +£1.40 P&P
5X030 240 0.56 +£1.54 VAT
6X016 | 25+25 6.00 110x 50 3
BX017 30+30 5.00 EACH
BX018 35435 428
6X026 40+40 3.5 £12.27
6X025 45+45 3.33 +£1.50 P&P
6X028 110 272 +£2.07 VAT
6X029 220 1.36
6X030 240 1.26

CHOICE OF 3 PRIMARY INPUTS

I.L.P. Toroidal Transformers are available in choice of 110V, 220V, 240V, coded

as follows: (Secondaries can be connected in series or parallel)

For 110V Primary insert 0 in place of " X" in type number.

For 220V Primary insert | in place of "X" in type number.

For240V Primary insert 2 in place of “X" in type number.

Example — 120VA 240V 15+ 15V. 44=42013.

*TYPES TO SPECIFICATION CAN BE SUPPLIED TO ORDER IN
QUANTITY, AGENCIES IN CERTAIN COUNTRIES AVAILABLE
ENQUIRIES INVITED

FREEPOST facility.

We pay postage on U.K. enquiries and orders. Simply address envelope to
FREEPOST T5 to address below. NO STAMP REQUIRED.

TO ORDER Enclose cheque/Postal Order/Money Order payable to I.L.P.

Electronics Ltd or quote your ACCESS or BARCLAYCARD
account No. To pay C.0.D. add £1 extra to TOTAL value of order.

B ) . BP TRANSFORMERS

A division of L.L.P. ELECTRONICS LTD

OHIO SCIENTIFIC

SUPERBOARD II

50HZ BLACK AND WHITE SUPERBOARD Il £159.95 - 15% VAT POST FREE.
S0HZ COLOURBOARD Ii, THE NEW COLOUR VERSION £205 - 15% VAT.

B EN AR AR o
BRERE ANy d -

SO0HZ UK BLACK AND WHITE
SUPERBOARD Il £159.95+15% VAT
POST FREE.

COLOURBOARD I £205 - 15% VAT.

+

THE UNIQUE SPECIAL
OFFER YOU CAN'T RESIST

FERRERRRRRERERRRR

* If bought with superboard or colour-
board these items are at the reduced
¥ prices shown first. Also sold separate-
% ly 8t the bracketed prices. Add 15%
VAT. Modulator and power supply kit
£7.95 (£11). 4K extra ram £20
. Display expansion kit approx
®* (34}, Displ ion ki
% 30 lines 54 characters £15 {£20).
¥ Case £23 (£26). Colour conversion
board fully assembled £45 (£45),
o Cassette recorder £13 (£15), Extend-
ed monitor £20 (£20).
W Assembler/Editor £25 (£25). 610 Ex-
¥ pansion board E£160 (£160).
# Minifioppy with psu and 2 copies
» DOS £275(£275).

e e e e s vk e e ke e e e e de e ke

e e e e e e e e e ek e e ok

COMPUTER GAMES

Chess challengar 7 £79. Atari videocom-
puter £129. Space invaders cartridge
£27.50 (only £17 if bought with the
videocomputer),

SINCLAIR (THANDAR) PRODUCTS
SC110 10MHz oscilloscope £144.95.
PFM200 €51.95, case £2.07, adaptor
£4.20, connector kit £13.95. Microvision
TV £89, mains adaptor £6.88. POM35
£34.23, mains adaptor £4.20, case
£2.07. DM350 £76.70, DM450
£102.17, DM235 £55.55. Accessories
for all maodels:~ rechargeable batts
£7.99, mains adaptor/charger £4.20,
case £8.90. Enterprise mé] calculator
£19.95. TG105 £87. TF2& 150.

SUPER PRINT 800MST

The ideal impact matrix printer for Super-
board, UK101, pet, apple, ws80. 860
i Smi . 5 print ities of 72, BO.
96, 120 or 132 chrfline. Tractor and fric-
tion feed for up to 94" tractor paper
Graphics with user definable set in ram.
AS5-232 20ma, IEEE488 and centronics
1/0. SPECIAL OFFER:- Supplied with free
word processor program and interface
components £359 + 15% VAT,

SWANLEY ELECTRONICS

Dept. PW, 32 Goldsel Rd., Swanley, Kent BRB BEZ.

Mail order only. Please add 35p posta

. Prices include VAT unless stated. Lists

27p post free. Overseas customers deduct 13%. Official credit orders welcome.

TECHNICAL

BOOKS

MAIL
ORDER

ELECTRONICS - RADIO -AUDIO

FREEPOST 71 GRAHAM BELL HOUSE ROPER CLOSE
CANTERBURY CT2 7EP Phone (0227) 54778 Telex 965 780

96

Why waste time and money shopping around for that book you
want? — We have a comprehensive range by well-known authors
and publishers.

AMATEUR RADIO - HI-FI - TAPE RECORDING - DIY
ELECTRONICS - IC CIRCUITS — MICROPROCESSORS
RADIO-CB - ELECTRONIC MUSIC - TEST GEAR
VIDEO - ETC. ETC.

LATEST BOOKS ON
CB RADIO

Send only 12p stamp with your address for

catalogue of titles and prices plus contents of books

FREE - Real leather embossed book mark with
orders over £5.

NEW! RECOMMENDED BOOKS
Q and A Amateur Radio — F. C. Judd — (Newnes) £1.75
1980 Edition. Guide to Broadcast Stations (Newnes) £3.40
Beginners Guide to Digital Electronics — I. Sinclair (Newnes)
Electronics — Build and Learn — R. A. Penfold (Newnes)

Two Metre Antenna Handbook — F. C. Judd (Newnes) £3.95

£3.50

£3.00

All in stock books despatched first class post same day as order
received. All prices include packing and postage.

Tel: Freethorpe 821 (STD 049 370). 9 am-5 pm Mon-Fri only.
Z.L.COMMUNICATIONS CANTLEY, Nr. NORWICH,

Norfolk NR13 3RT.

3, 3134 XN, Viaardingen, Holland)

L lands Branch — De Ruy
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A. Marshall (London) Ltd., Kingsgate House,
Kingsgate Place,| London NW6 4TA
Industrial Sales: 01-328 1009

Mail Order: 01-624 8582 24hr service

Abso et shops 325 Edgwaie Road, London W2

\/Viarshall’s

1084 Stokes Crott, Briytol

40 Crckivwood Brnadway, Londan NW2 85 West Hegent 51, Glasgow

We now supply the extremely reliable
and cost conscious LEADER range of
testgear,

LIy S20A & LA 5 01
LG 514 % 1080 0

P AL TEST Ll AN

Please send large SAE for special
catalogue. All prices exclusive
VAT /carriage,

The new Marshall’s 80/81 catalogue is now
available. A veritable treasure house of

SINGLE TRACH OSEILLUSEOM 5

PP . ame | COMponNents, test gear, tools, etc. . " DM235 £ 52.50
LhO G135 £215 00 = i BM350. £ 72.60
LHGY SO7A & £239 00 o DM450 £ 99.00
DUAL TIACL 06011 L OSCO Digital Frequency Meter

LI 3085 3T 0 £11900 PFM200 £ 49.80
LHU GCBA Y 20 1299 00

) Gera 'uq’ﬂ-‘“‘"

SINCLAIR INSTRUMENTS
Digital Multimeter
PDM35 £ 34.50

Low Power Oscilloscope
SC110 £139.00

Morshg_

LS In 1,|l|<|| {4000 NEW
Wa 231 ]
b <L 189 60 FF200. “Fraquency ”;‘j;_oo
:.:\:.:u;ﬁm.: il AR — TGF105 Pulse Generator
ILl\I\‘ 1&3\ Asis b G :1;:33 £ 85.00
TE 1599 00 CRIMSON ELEKTRIK HI FI
TAG 195 Cime Dostar oo Aussswainanin £398 00 MODULES
T CEB608 Power Amp £20.09
‘1‘\.\: .f‘-;ll‘ e €135 00 CE1004 "’ £23.43
LTE D06A £ 9000 CE1008 " £26.30
:\l.ll' ‘.fll.?H Tramsestor Gl ‘Hliilg% CE 1704 S t 53348
A 5 Arim £ 7500 . CEi708- " " £3348
LEG 1ID0 Sty Frtichive Gevwaton £299 00 Lots of old frlends, but also many new prOdUCtS CPS1 Power Unit £19.52
At O WA v | including leader test gear, Crimson Hi Fi ShEE o 9w it
r1100 | Modules, Rechargeable NI Cad batteries and CPR1 Pre Amp  £32.17
¢ 200 | chargers (very competitive). More components CP“,,’.S Pre Amp  £42.52
c1% | including SN74ALS series, new tools etc. selile il Ll

Available by post, UK 75p post paid:
Europe 95p post paid: Rest of world £1.35 post
paid.

packaging

Don’t forget! We also carry an
impressive range of semi conductors,
passive components, electro
mechanical components, 1ools etc.
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When replying to Classified Advertisements
please ensure:

A} That you have clearly stated your require-
ments.

[B) That you have enclosed the right remittance.

IC) That your name and address is written in
block capitals, and

ID) That your letter is correctly addressed to the
advertiser,

This will assist advertisers in pmcassmg and

despatching orders with the minimum of delay.

5846).

SMALL ADS

The prepaid rate for classified advertisements is 24 pence
per word (minimum 12 words), box number 60p extra.
Semi-display setting £8.00 per single column centimetre
(minimum 2-5 cms). 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 Classified Advertisement Manager,
Wireless, Room 2337, IPC Magazines Limited, King’s Reach
Tower, Stamford St., London, SE1 9LS. (Telephone 01-261

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.

Practical

CB SPARES

Original transistors and integrated circuits for all
types of 40/120/24C etc. channel rigs.

McLAUGHLIN ELECTRONICS,
44 Carlisle Road,
Londonderry,
Northern Ireland BT48 6JW.
Tel. 0504 65002.

P.W. TAMAR

Seé oésllx top qualnly printed cm;u‘al boards glass fibre tinned
and drill
supply F.C.B. WRO95£0.75 .2M converter P.C.B. WAD 634
Nimbus timeburst module P.C.B. WRO 96 £1.80.
Mnsl P.W. Boards in stock. Complete lists s.a.e. Spacial ser-
vice for P.W, fenders Phnn$ Elgin 3227 between 6-Spm
any of re-
quired P. C‘B P C.B. problems? Please write or phone
whether you require one or thousands.

H.T.E. (Printed Circuit Boards)
50 Milnefield Avenue, Eigin, Moray IV30 3EL.

CRYSTALS MADE TO ORDER within 6 weeks.
4-105MHz, wire or pins, £3.90 each inclusive. HARTLEY
CRYSTALS. Green Lane, Milford, Godalming, Surrey
GUR 5BG.

TUNBRIDGE WELLS COMPONENTS, BALLARD'S,
108 Camden Road, Tunbridge Wells, Tel: 31803. No Lists.
Enquiries 5.A.E.

Receivers and Components

BRAND NEW COMPONENTS
BY RETURN

HIGH STABILITY RESISTORS.

%W Carbon Flim Ei2 Series 1R-10M. (E24 2R-6M2)}—1p
& Metal Film E12 Series 10R-2M2—2p

EhpAciTons,

MULLARD Min. Ceramic E12 100V 2% 1.8pf. 10 47pf.—3p
2% S6pf. to 330pt.—4p. 10% 390pf. to 4700pf.—4p
Plate Caramic 50V Wkg Vartical Mounting.

E12 22pl. to 1000pf. & E6 1K591' o 4?Kpf—-2p
hg:rllarsusPolynazlu SDVWg 3 &molégw ldW

. 015, . m s—4p
0.1—8p. 0.15 & o:fz—ap 033 & 0.47—8
0.68—11p. 1.0—15p. 1.5—20p. 2.2—22p
ELECTROLYTIC. Wire Ended (Mfds/Volts).

04750 55 225 s jogps 7 @025 g
1050 s 2250 10050 mp 470040 18p
120 B ATIE Slp 2016 g 1000115 1Se
4750 Sp 4725 Sjp 22025  mp 1000025 18p
1050 sp  47/50 Ga  220/50 1gp 100040 359

215 sfp 10006 Tp 4006 Mlp 220016  20p

TM\ITALUM nean SUBMINIATURE EI.EC'I'IICILYTICS
0.22, 1.0, 22 « 35V & 4.7 « 6.3V—14p
4 m BV & 25V-‘l§p 10/16 & 221’6—209 10!25—25;
10/35V, 22/16v, 47/6.3v. 683V 1 :ws
15/25, 22/25, 4#10—35!;; 4?.-"15-—809 ‘220.-’16-—!.‘1 2
l’ol'\rlrvroha B3V Wk g 2 S-nu Lnng Axial Wiras.

10 pf. to 820 pf—3p. to 100009[—49
TRANSISTORS.

BC107/8/9 10p BCIB2L 8p BF197 ap
BC147/8/9 10p BCIB4L 8p BFYS50/51/52 18p
BCI57/8/8 10p BC212L 8p BFX88 25p
BC547C/BC/ACTp  BCYTO 15p 2MN2926 n
BC557C/BC/ACTp BF194 8p  2N3055 50p

8 Pin DL ics 741 Op/amp.—18p. 555 Tlmer-zniz.p
Holders B pin—3p. 14 Pin—12p. 16 Pin—14p. 28 Pin— Sp
40 Pin—30p.

DIODES (p.i.v./amps).

75/26mA 1N4148 2p 125014 BY127 10p
100/14 INADD2 4p  400/3A 1NS404 14p
BOO/1A 1N4D06 Bp 6O/1,5A SiMm1 5p
1000/14 1NADOT  Tp 30/150mA AAY3Z 12p
ZENER DIODES.

E24 Series 3V3 1o 33V 400mW—Bp, TW—10p
L.E.D.'s 3 mm. & 5 mm, Red—1 Green Yelluw—14p
Grommets for 3 mm ——‘I p. Holders for mm.—2,
FUSES. 20 mm. Glass. 1 A to 5A. Q.B. . A/S.—Bp
VOLTAGE REGULATOH5+ 5V, BV, 12V, 15 TUOmA.—-SSp
5V, 8v, 15V, 18V B 24V 0.5A—60p. 1A—65p

PRESET POTE!\ITIOM.ETE
50mW & 3W 100R 10 TMO. —Gp

THE C. R. SUPPLY CO.
127, Chesterfield Road, Sheffield S8 ORN.
V.A.T. Inclusive Prices, Postage 15p
(FREE over £5.00)

FM DX!

B8-10BMHz Mosfet preamplifier
Vastly superior performance over bi-polar
preamplifiers. Mains powered unit, £25.95

inc. pp.
SAEdatato: H. Cocks,
Cripps Corner, Robertsbridge, Sussex.
Tel: 058083-317.

Books and Publications

WHY NOT START YOUR OWN BUSINESS
REWINDING ELECTRIC MOTORS. A genuine
opportunity to success. LARGE PROFITS. You can’t help
but make money if you follow the easy, step by step,
instructions in our fully illustrated manual showing how to
rewind Electric Motors, Armatures and Field coils as used
in Vacuum Cleaners, Electric Drills and Power Tools. NO
PREVIOUS KNOWLEDGE IS REQUIRED, as the
| covers in 13 chapters, where to obtain all the work

WE SUPPLY most Vintage Radio component parts with a
friendly service worldwide. Vintage British Radio Com-
ponents Co..  Weldon Park, Weldon, Near Corby,
Northants. Tel. Corby 61875,

you need, materials required, all instructions, rewind charts
and how to take data etc. A gold mine of information. How
to set up your home workshop and how to cost each job to
your customer. £4.50 inclusive of P&P. UK. CWO 1o:
INDUSTRIAL SUPPLIES, 102 Parrswood Rd.,

VALVES

Radio —T.V. - Industrial — Transmitting

Projector Lamps and Semiconductors
We Dispatch Valves to all parts of the world
by return of post, Air or Sea mail, 4000 Types
in stock, 1930 to 1976. Obsolete types a
speciality. List 50p. Quotations S.A.E. Open
to callers Monday to Saturday 9.30 to 5.00
closed Wednesday 1.00. We wish to
purchase all types of new and boxed Valves,
Projector Lamps and Semiconductors.

COX RADIO (SUSSEX) LTD.
Dept. P.W. The Parade, East Wittering,
Sussex PO20 BBN
West Wittering 2023 (STD Code 024366)

Withi h 20. Dept. PW,

RADIOB K SEFIVICE

WORLD RADIO TY HANDBOOK 1980 Editio:
Radio Stations Guide . .
How to make Walkie-Talkies . | . . . . . . .
Beginners Guide to Microprocessors & Camputing,
How to build your awn Meul & Tresure Locstors
Hew to build Advanced Short Wave Receivers
How o build your own Solid State Oscilloscope
ELEMENTS OF ELGCI"ON!C!

Book |. The Simple Electronic Circuit & Companents . , . . . . . ., £1-40
Book 2. Alternating Current Theory .
Book 3. Slml:undb(lor uh ..........

4 CHILCHESTER COURT, WICKHAM HD,SEGKEIH&M KENT BR3 20w

FULL REPAIR data any named T.V. £5.50, with circuits,
layouts, etc., £7. (AUSW) 76 Church Street, Larkhall,
Lanarks ML9 |HE.

CRYSTALS Brand new high-precision. You benefit from
very large stocks held for industrial supplies. All normal freq
standards, baud rates, MPU, and all magazine uro eCts inc:

HC33/u; 1-0, 1- 003 2-5625 MHz, £3.50. 1.280 MHz,
£41E HC18/U: 4.0, 5.0, 6-0, 708090100]0?
MHz £3.00, 12.0, 15-0, 16.0, 18-0, 20-0, 6-9375,

38. Gﬁﬁ? MHz, ES 25. Selected freqs stocked in Glider,
Marine and 27 MHz bands. Any freq made to order in &
weeks from £3.

FILTERS Your besl source for 6 and B pole and monnluhlcs
for AM, CW, SSB, FM, on 455 kHz, 1.6, 9.0, 7,214
MHz, etc.

Prices inc. VAT and UK post. SAE lists.

Pé;' GOLLEDGE ELEC“II"REI\IIES
EDW, Meriott, Somarest, TA16 BNS.

Build your own

P.A., GHOUP & DISSCO SPEAKERS
tephen
Save money with thus ra:lu:a! guide. Plans for 17 different |
designs, line source, l.g Hom and Reflex types, for 8"-1B" |
drive units. £3-95 post free ($8 overseas).

THE INFRA-BASS LOUDSPEAKER
by G. Holliman
{full ional details for ing 15", 12" and 107
drive units.) !2 95 post free !36 overseas)

THE DALESFORD SPEAKER BOOK
by A. F. C. Stephens
Thls book is a must for the keen home constructor. Latest
DIY designs. Plans for |.B., and Reflex designs for

100 MIXED TRANSISTORS £3.50. List 15p. SOLE
ELECTRONICS, (P.W.) 37, Stanley Strect, Ormskirk,
Lanes. L39 2DH.

CLEARANCE PARCELS: Transistors, Resistors, Boards,
Hardware. 10lbs only £5.80! 1,000 Resistors £4.25, 500
Capacitors  £3.75, BCI08. BCI171, BC204, BC230,
2MN5061. CV7497 Transistors, 10 TOp, 100 £5.80. 2N
3055, 10 for £3.50. 5.A.E. Lists: W.V.E. (1) 15 High Street,
Lydney. Gloucestershire.

BUILD a professional VLF/TR metal detector for £19.00,
Moulded coil, prealigned and assembled ecircuit board.
Phone Storrington 4830,

98

Southern Valve Co.,
2nd Floor, 6 Potters Road, New Bamnat, Herts.
Tel: 01-440 B641 for current gm:as & availability, all popular
valves stocked. NO CALI.ER SAE Lists. Cash with order.
Same Day Postal D p

10-100 watts. Also unusual centre-bass system. £2-20 post
free $5 overseas),

VAN KAREN PUBLISHING

5 SWAN STREET, WILMSLOW, CHESHIRE

Valves, Tubes, Aerials etc by LEADING-MAKERS. Send SAE
Lists or Phone for current prices. Counter or MAIL ORDER. NO
COD. Speedy Despatch assured. No order under £1.
Philip Bearman, 6 Potters Road, New Barnet, Herts.
Tel: 01-449 1934/5 (1934 Recording Machine).

Record Accessories

for Shop Hours.

www.americanradiohistorv.com

STYLI, Cartridges for Music Centres, etc. FREE List no.
29 for S.A.E. includes Leads, Mikes, Phones etc.
FELSTEAD ELECTRONICS (PW). Longley Lane,
Gatley, Cheadle. Ches. SK8 4EE.
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Service Sheets

G THE TECHNICAL INFORMATION SERVICE
= B =76 CHURCH ST., LARKHALL, LANARKS ML9 THE

Any single service sheet for £1 and large S.A.E.

1000's of different service sheets, service manuals and repair manuals always kept in
stock for immediate despatch. S.A.E. brings newsletter; pricelist; bargain offers such
as service sheets under 40p; quotations for any requested service sheets/manuals
without obligation. Phone 0698 883334.

Save time and money — 2 giant catalogues listing thousands of service
sheets/manuals plus £4 worth of vouchers free — send £2 + large S.A.E.

SERVICE SHEETS, Radio, TV etc.. 10,000 models.
Catalogue 24p, plus S.A.E. with orders, enquiries.
TELRAY, 154 Brook Street, Preston PR1 THP.

BELL'S TELEVISION SERVICES for Service Sheets on
Radio, TV etc., £1.00 plus S.A.E. Colour TV Service
Manuals on request, S.A.E. with enquiries to B.T.S., 190
Kings Road. Harrogate, N. Yorkshire. Tel. (0423) 55885.

Educational

CAREERS in Marine Electronics, Courses commencing
September and January. Further details, The Nautical
College, Fleetwood FY7 81S. Tel. 03917 79123,

SERVICE SHEETS from 50p and S.A.E. Catalogue 25
and S.A.E. Hamilton Radio, 47 Bohemia Road, St
Leonards, Sussex.

30,000 SERVICE SHEETS IN STOCK
COLOUR MANUALS ALSO AVAILABLE

TV Monos, Radios, Tuners £1. — Tape Recorders, Record
Players, Transistors from £1.26 — Car Radios, Staraograms,
Radiograms from £1.26 — Except Colour TV Circuits from
£2. — State, if circuit will do, if sheets are not in stock. All TV
sheats ara full length 24 x 12, not in Bits & Pleces. All other
Data full lengths. Free Fault Finding Chart or TV Catalogue
with order, Crossed P.O.s returnad, if shests not in stock.

S.AE. pleass.
C.CARANNA
71, Beaufort Park, London NW11 6BX
01-458 4882 (Mail Order)
For Sale

SOLARTRON CD 1400 Oscilloscope. Dual Beam V.G.C.
£125, Marconi U.H.F. signal generator 1700 MHz-2500
MHz £30. Brentwood 223055.

SONY 32 BAND GLOBAL RADIO ‘CRF 320
Frequency synthesizer on short wave bands with digital
LED readout. Sold at £875 in shops. Available for £600 as
new. Write to Mr. Withanage, 8 Cromer Mansions, Cheam
Road, Sutton. Surrey.

ORGAN (Home Built) 2 x 61 note + 32 note PED.
Drawstops! 01-452 9975 PAUL BANKS.

MULLARD LP1164 AM/FM LF. Modules Guaranteed
Unused, £1.50. P.P. C.W.0. S.A.E. lists. Tennex, Stock
Road, Industrial Estate, Southend, Essex.

ARSBD RECEIVER S-METER MANUAL and some
spare valves £40. Buyer collects. Mr. D. Clark, Hillside,
Butchers Hill, Shorne. Nr. Gravesend. Kent.

LOWE SAX30 with A.T.U. £100. Phone Alnwick 710004.
Weekends.

NEW BACK ISSUES OF “PRACTICAL WIRELESS"
available 80p each, post free. Open P.O./Cheque returned if
not in stock — BELL'S TELEVISION SERVICE, 190
Kings Road, Harrogate, N.Yorks. Tel: (0423) 55885.

DECCA STEREO cassette deck model 5359. Dolby deck
vortex permally head and auto stop with circuit diagram
£20.00. 100 metres single screen wire 7/0. 2mm. £5.50.
Pyral Maxima C90 cobalt cassettes. 10 for £8.50. Two
Way TV aerial splitter £1.50. (Condenser) 1'* Terry Clips.
100 for £4.00. Prices inc. VAT and UK post.
SURPLECTRONICS, 216, Leagrave Road, Luton, Beds.
LU3 1ID.

Courses

COURSES - RADIO AMATEURS EXAMINATION.
City & Guilds. Pass this important examination and obtain
your GB licence, with an RRC Home Study Course. For
details of this and other courses (GCE, professional ex-
aminations etc) write or phone — THE RAPID RESULTS
COLLEGE, DEPT. JXI, Tuition House, London SW19
4DS. Tel: 01-947 7272 (Careers Advisory Service) or for
prospectus requests ring 01-946 1102 (24hr Recordacall).
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COMPUTERS

Learn to really understand
computers — how they
work and how they are
programmed. Home study
course with skilled Tutor
available ensures success.
No previous experience
needed. Colour brochure
from:—Dept. PW.

British National Radio &
Electronic School.,

4 Cleveland Rd, St.Helier,
Jersey, Channel Islands.

Wanted

ELECTRONIC COMPONENTS PURCHASED. All
types considered — Must be new. Send detailed list — Offer
by return — WALTONS, 55A Worcester Street,
Waolverhampton.

EDDYSTONE EA11 WANTED. Also recent Amateur
HF Transceiver. For sale. EC 10; £55. 01-935 7119 Days.

WANTED Heathkit HFW-1 Knightkit KG687 alignment
generators, 7, Firtree Road, Hastings, Sussex. Tel. 0424
427374.

PX4, PX25 and equivalent valves, new or used, plus all
types of bright emitter valves, Vintage Wireless Co., (see
advert on Page 82).

VALVE ENTHUSIAST wants books 1940-60 on valve
theory. practice and repair, including basic maths for radio
and electronics; Colebrook & Head. Radio & Electronic
Lab. Handbook; Langford-Smith, Fundamentals of
Electronics Ist Ed. E. N. Lurch, Also circuit diagram for
Furzehill V.V.M. Type V220. ). Hadlow. 01-689 6450,

WANTED. 2 pairs of headphones 4000 OMS suitable for
crystal sets. Preferably with ear piece adjusiment. Also
detector crystals 6, G. C. Munton, Willoughby House,
31, Church Street, Digby, Lincs,

Aerials

JAYBEAM AERIALS Mail Order Service. SAE to
Michael Day Lid, Place Farm Way, Princes Risborough,
Bucks.

COPPER AERIAL WIRE l4swg hard drawn 70" £3.50,
140" £7.00 inc VAT. Postage £1.75. T.M.P. Electronics,
Supplies, Britannia Stores, Leeswood, Nr. Mold, N. Wales.

www americanradiohistorv com

KILL THAT INTERFERENCE
G2DYM ANTI-T.V.l. TRAP DIPOLES:
S.W.L. Indoor models £14.50 & £27.50
S.W.L. Outdoor models £30.00 & £34.50
Tx-ing models £42.50, £652.50 & £59.75
Lists 10 x 8in 17p SAE. Aerial Guide 50p.
Indoor and invisible aerials for S.W.L's £3.50.

G2DYM, Uplowman, Tiverton, Devon.

EX-GOVT: Miniature Co-axial Relays 18V-28V £5.00,
Large Toggle Switches D.P.D.T. £1.00, Earth Tags (x20)
£0.50. M. K. SMITH (Factors Agent), 16 High Wiend,
Appleby, Cumbria.

Veteran & Vintage

“SOUNDS VINTAGE"”
only ma or all vintage sound
hisiasts ec jith articles by top
ring gramophones, phono-
wireless news, history,

£6.00

subscription
«(airmail extra). Send 75p for sample copy.
« 28 Chestwood Close, -Billericay, Essex

Annual

Situations Vacant

MAKE YOUR HOBBY YOUR CAREER! An opportuni-
ty for a school-leaver to join London’s largest independent
radio-telephone company. We are looking for a trainee,
preferably with G.C.E.'s in English, Maths and Physics and
an interest and enthusiasm in two-way radio. Whilst work-
ing and training with us you will be given day-release at
college to enable you to qualify as a radio-telephone
engineer. Call or write Mike Rawlings or Bill Clarke, Lon-
don Cc ications (Equip ) Lid., 30 Boundary
Road, St. John's Wood, London NW8. Telephone 01-328
5344,

TESTERS, Test Technicians, Test Engineers — Earn what
you're really worth in London Working for a World Leader
in Radio & Telecommunications. Phone Len Porter on
01-874 7281 or write — REDIFON TELECOM-
MUNICATIONS LTD., Broomhill Road, Wandsworth,
London SW18.

UNIVERSITY OF SUSSEX
SCHOOL OF ENGINEERING
AND APPLIED SCIENCES

ELECTRONICS
TECHNICIAN

A vacancy exists in the School of engineering and
Applied Sciences for an Electronics Technician. The
successful applicant will be required to assist in the
teaching and research laboratories on a variety of
interesting projects, should have had considerable
experience with electronic circuits, preferably some
experience of Teletype Servicing.

Salary on the scale £4431-£5087 pa or £4776-
£5577 pa, depending on experience and
qualifications.

Applications, in writing, should be addressed to:
The Laboratory Superintendent,
School of Engineering and
Applied Sciences,
University of Sussex,
Falmer, Brighton BN1 9QT.

Please mention

PRACTICAL WIRELESS
whenreplying

to advertisements
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Miscellaneous

GUITAR/PA/
MUSIC AMPLIFIERS

100 watt superb treble/bass overdrive. 12 months
ua#amee Unbeatable at £49; 60 wau £42; 200 watt
8; 100 wat twin channal sep. treble/bass per channel
!383 60 watt £62; 200 wart £78; 100 watt four channel
sep. treble/bass ner channal £75; 200 watt £98; slaves 100
watt £34; 200 watt £66; fuzz boxes, great sound £12, .00;
bass fuzz £12.90; overdriver fuzz with trebla and bass
boosters £22; 100 watt combo superb sound overdrive,
slurdy construction, castors, unbeatable £98; twin ch

SSB KAYTONE, 1000Hz da-dit-da, £6.00.
PT1000, Piptone, 1000Hz for 250 ms,
£4.00. AT1750, Toneburst, pos or neg earth,
£3.50. RC2-10 Converter, 1dB N.F. 26dB
gain, Kit £10.10, Boxed ready built £22.00.
RC4-2 Converter, 4 metres input, 2 metre |F,
Kit £8.34, ready built £19.00.

SPECTRUM COMMUNICATIONS
12 Weatherbury Way, Dorchester,
Dorset DT1 2EF.

£110; bass combo £112; speakers 15in. 100 watt £36;
12in. 100 wat £24; 60 watt £16; microphone Shure
Unidyne B £25; 3-Channel sound/light ‘26,

Send cheque or P.O. to:
WILLIAMSON AMPLIFICATION
62 Thorncliffe Avenue, Dukinfield, Cheshire.
Tel: 061-308 2064

SPLITTER/AMPLIFIER Two Televisions from one Aerial
4DB gain. Send £14.95 or SAE. Michael Day Ltd., Place
Farm Way, Princes Risborough, Bucks.

MORSE CODE TUITION AIDS

Cassette A: 1-12 w.p.m, for amateur radio examination.
Cassette B: 12-24 w.p.m. for professional examination
preparation. Each Cassette are type C

Morse Key and Buzzer unit for sending practice.

Price each Cassette (including booklets) £4.75. Morse Key
and Buzzer £4.75.

Prices include postage etc. Overseas Airmail £1.50 extra,

MHEL ELECTRONICS (Dept P.W.), 12
Longshore Way, Milton, Portsmouth PO4 BLS.

SEEN MY CAT? 5000 Odds and ends. Mechanical, Elec-
trical, Cat. free. Whiston (Dept. PW) New Mills, Stockport.

RECHARGEABLE

BATTERIES
TRADE ENQUIRIES WELCOME

FULL RANGE AVAILABLE. SAE FOR LISTS. £1.45 for
Booklet “Nickel Cadmium Power” plus Catalogue. Write or
call, Sandwell Plant Lid, 2 Union Drive, BOLDMERE,
SUTTON COLDFIELD, WEST MIDLANDS. 021 354 9764
or see them at TLC, 32 Craven Sireet, Charing Cross,
London WC2.

PRINTED CIRCUITS. Make your own simply, cheaply
and quickly! Golden Fotolak Light Sensitive Lacquer —
now greatly improved and very much faster. Aerosol cans
with full instructions. £2,25. Developer 35p. Ferric Chloride
55p. Clear Acetate sheet for master 14p. Copper-clad
Fibre-glass Board approx. Imm thick £1.70 sq. fi.

Post/Packing 60p. White House Electronics, P.O. Box 19, .

Penzance, Cornwall,

RARE DX UNDER QRM? DIG it OUT with a Tunable
Audio Notch Filter, between your receiver and speaker,
BOOST your DX/QRM ratio, 40dB notch, £10.80.

EXACT TIME? MSF CLOCK is ALWAYS CORFIECT never

ains or loses, self setting at switch-on, B digits show

ate, Hours, Minutes and Seconds, auto GMT/BST and

leap year, also parallel BCD output for computer and

audao to record and show time on playback, receives

R by G0KHz atomic time signals, built-in antenna,
Km range, ACCURACY, £54.80.

V. LF ? EXPLORE 10-150KHz, Receiver £13.70.
MISSING DX? Get SPOT-ON with a Crystal Cahb«alor.
betwean your antenna and receiver, 1MHz, 100, 25KH

markars to vhi, MORE DX, £19.

LONG WAVE DX? Exciting 100- '600KHz Converter to
4.1-4.6MHz, built-in antenna tuner, £13.90.

Each fun-to-build kit includes all parts, printed circuit, easu pastage alc.

manay back guarantee s0 GET one NO

CAMBRIDGE KITS,

45 (PL) Old School Lane, Milton, Cambridge.

SUPERB INSTRUMENT CASES by Bazelli, manufac-
tured from P.V.C. Faced steel. Hundreds of people and in-
dustrial users are choosing the cases they require from our
‘vast range. Competitive prices start at a low £1.05. Chassis
punching facilities at very competitive prices. 400 models to
choose from. Suppliers only to Industry and the Trade.
BAZELLIL, (Dept No.25) St. Wilfreds, Foundry Lane,
Halton, Lancaster. LA 6LT.

THE SCIENTIFIC
WIRE COMPANY

PO Box 30, London E.4
Reg. Office 22 Coningsby Gdns

ENAMELLED COPPER WIRE
SWG 116 8oz 4or 20z
101029 110 1.88 110 80
301034 3.50 2.00 115 80
351039 3.95 2.36 134 98
401043 5.10 2.97 228 142
441046 6.00 3.60 250  1.81
47 837 5.32 3.19 250
4B1o49 15.96 9.58 638 369 .
]
SILVER PLATED COPPER WIRE
1410 22 5.30 3.03 185 120
241030 6.50 375 220 140

|
Prices include P&P and VAT. ‘
Orders under £2 please add 20p. SAE for list.
Dealer enquiries welcome,

C.W.A.5. ALARM. Send now for the latest discount
catalogue of Professional Burlar Alarm Eguipment.
C.W.AS. Alarm, 11 Denbrook Walk, Bradford BD4 0QS,
W. Yorks. Phone 0274 682674,

KEEP ONE HANDY IN THE WORKSHOP

BURNELE )

The unique aerosol treatment
for minor burns and scalds.
From Boots and other Chemists.

AVO METER REPAIR SERVICE For the Amateur. Full
avometer repair and calibration service offered. Also large
range of spares, service manuals available for AVO'S.
Phone Stevenage (0438) 51383,

| enclose Cheque/P.0O. for £...............
(Cheques and Postal Orders should be crossed Lloyds Bank Ltd. and made payable to Practical Wireless).

ORDER FORM PLEASE WRITE IN BLOCK CAPITALS

Please insert the advertisement below in the next available issue of Practical Wireless for .......ccoveeveccrieeessinnne insertions

NAME......

ADDRESS. ........ccocvenivraenns

Send to: C ified Adverti Manag
PRACTICAL WIRELESS,

GMG, Claasified Advertisement Dept., Rm. 2337,
King's Reach Tower, Stamford Street,

London SE1 9LS Telaphone 01-261 5846

Rate
24p per word, minimum 12 words, Box No. 80p extra.
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MAINS ISOLATORS (SCREENED?

Small £4-75 P&P 30p
Sec 120/240 Sec 120/240V C

12 OR 24V OR 12-0-12V SCREENED MINIATURES BRIDGE RECTIFIERS
Pri 220-240 volts Rel ma Valts £ PuP| 100V 25A E£2:88 co00
Amps 238 200 3-0-3 2.83 063 200v 24 £0.52 Y
mom TRy one mliige Bges  fuRM| G 4 BE W
1M 05 025 242 0.52| 1 Q- 2.35 0. a ;
30 VOLT ““5‘“2‘5 ok Moltages stated are on full load 1pt 08 BE z‘g g_gg %3? g£ ggg g_g'g_g - %’2.2 8'22 400y 6a 144 €375
Sec Voltages available A 4 - M 2 1 a. : : -8-9, 0-8- . ¥
1012 1818 20,24, 307 or 12v.0. | Continuous Ratings | {3 & 2 248 1.10|208 1A 1A 0.8.9.0-8.9 3.88 0.90
o0 d + VAT 15% 85 05 25 616 110|236 200,200 0-15.0-15  2-19 04| END OF LINE OFFERS
Ret Amos  PBrica PaP 06 3 6.99 1.10|214 300,300 0-20,0-20 __3.08 0-30 P&P
112 0% 2.80 0-30 108 8 a 8.18 1.31|221 700'(DC) 20-12-0-12-203.75 0-90 B eolatar 240V:240V 200VA
. 7210 5 8.93 1.31|206 1A 1A  0-15-20-0-15-20 £4.62 €110
73 1.0 3.93 1.10 60 VOLT RANGE Ao
X 1-10 -24-30-40-48- | 116 12 6 9.8 1.52 5.09 1.10| M616 - 0-240V: Screen
3 20 6-35 Pri 220/240V sec 0-24-30-40-48 B -15-27.0-15- -0-13 1A
20 30 7.39 1.3 1716 B 11.79  1.52|203 500, 500 0-15-27-0-15-27 1)13-0-13
21 40 8.79 1.31| 60OV. Voltages available 6. 8. 10. 12 | 115 20 10 15.38 239 .381-10 2] 12V 150ma
51 5.0 10.88 1.52| 16.18.20, 24,30, 36, 40,48, 60ar | 187 30 15 19.72 2.39| 204 1A 1A 0-15-27-0-15-27 £1-50 60p
117 6.0 12.29 1.67| 24V-0-24V or 30V-0-30V 226 60 30 W 0Al, .0 12:0-12 %:; (1)5%‘ l‘v!_’%lrafa é)-az\?cr\;:;zgngo-n o
88 80 16.45 1-89 . : .63V - !
g Ref Amps  Price P&P SPECIAL OFFER W708 - 6K to 3K maiching tans.
b 196 3938 1B 12 05 427 110 | Multimater 20K0 BV AVO TEST METERS Swan 50p 4
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Top Priority for

every constructor-

HOME RADIO
CATALOGUE

® About 2,000 items clearly listed.

® Profusely illustrated throughout.

® Large A-4 size pages.

® Bargain list, order form and 2
coupons each worth 25p if used as
directed, all supplied free.

Price £1, plus 50p for post, packing

and insurance.

Send cheque or P.O. for £1.50

HOME RADIO Components LTD
Dept. PW, P.0. Box 92, 215 London Road,
Mitcham, Surrey. 01-543 6659

MAIL ORDER
PROTECTION SCHEME

The Publishers of 'Practical Wireless' are members of the Periodical Publishers
Association which has given an undertaking to the Director General of Fair Trading
to refund monies sent by readers in response to mail order advertisements, placed
by mail order traders, who fail to supply goods or refund monies owing to liquida-
tion or bankruptcy. This arrangement does not apply to any failure to supply goods
advertised in a catalogue or in a direct mail solicitation.

In the unhappy event of the failure of a mail order trader readers are advised to
lodge a claim with ‘Practical Wireless' within three months of the date of the
appearance of the advertisement, pro\ndmg proof of payment. Claims lodged after
this period will be considered at the Publisher's discretion. Since all refunds are
made by the magazine voluntarily and at its own expense, this undertaking
enables you to respond to our mail order advertisers with the fullest confidence.
For the purpose of this scheme, mail order advertising is defined at:—

‘Direct response advertisements, display or postal bargains where cash had to be
sent in advance of goods being delivered’. Classified and catalogue mail order
advertising are excluded.

Practical Wireless, November 1980

JUMP 'I'O ITS

@
Climb aboard the breadboarding
bandwagon with CSC's new WK—1
wire jumper kit — just what you've
always wanted to make
breadboarding easier and quicker 4
than ever before. Here, in one \
neatly compartmented box, are all
those different lengths of insulated X
hook- up wire you need — 25 pieces of
each, in 14 lengths ranging from 0.1 inch
to 4 inches. What's more, the CSC kit makes
your job even easier by colour-coding all the
different lengths and providing a quarter-
inch length at each end with the insulation stripped
off and bent through 90°. So CSC jumper wires come
ready to plug straight into your quick-test sockets, bus strips or
breadboard system. No more fiddling around with wire cutters,
strippers or pliers — everything you need in one box. Take the plunge
right now by filling in the CSC coupon.

CSC (UK) Ltd, Dept. 6RR, Unit 1, Shire Hill Industrial Estate, Saffron Walden,
Essex CB11 3AQ. Telephone: (0799) 21682, Telex: 817477,
- - - - O I N O - - -
l{}nh Head

[wk—1 [sumper Kit [ £5.00 Net. [unit price inc. PP 15% VAT £6.90
Please deduct £1 postage from each additional order,

| enclose cheque/PO for £ . e
or debit my Barclaycard, Access Amencan Express c:lrcl

NO o scvnmmin vare et Bm e e B etk EXp date; oo s s i
or Tel: (0799) 21682 with your card number and your order

will be in the post immediately.
NAME

ADDRESS

COMINEMIAL SPECIALNES CORPORAICN

FREE catalogue tick bcn( a

Continental Specialties Corporation (UK) Limited, Dept. 6RR
Unit 1, Shire Hill Industrial Estate, Saffron Walden, Essex CB11 3AQ.

TOMOIII!O\V'S TOOLS TODAY

- I N N O .
|
S O a N S e e .

101
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Ranges: 1-5 BI. Y1, RFC 7(19mH)  133p | &a308 170 zgoaan 109929 201120 438 4011 24| G002 23| 4521
RJ.Wht.  106p |1FT 13/14/15/16 CA3075 213 >|zsorio es0|23 230180 994013 24 jora 28 ).akaa
6-7B.Y.R  95p [17 110p |CA3DBOE 65 ap [JBOCTC  595|:-3  5plis1 994013 45 4077 a8 :%?
1-5 Green  130p |1FT 18/1 6 116p |CA3081 190 vDuIC'S 60 120|162 99|4014 85,578 39 (4 58
T-type (Transistor | 1FT 18/465 132p |CA30BIE 215 AY-3-1015 560| 70 41163 93| 4015 85 4081 28 | 4539
Tuning} TOC!H 110p |CA3030AQ 375 AY.51013 395|72 311164 12014016 42| ingy 2 | 3239
Ranges: 1-5 Bl ¥l MW SFR 112p |CA3123 IM6402 420173 40165 1204017 82| 550 39 | 423
Rd Wni  128p |[Mw/Lw 5FR  134p [CAJ130 85 RO-3-2513 650 74 166 15814018 B3 [ 00¢ 90 | 4232
Cﬂ_,NU SFFI6364E 1050 75 56 [167 240| 4013 4089 150 | 4834
JACKSONS VARIABLE CAPS. :Et;}g? 3?? grerisol gz0l76 4 1;? 333 :83? 132 4093 89 | 4536
Dielectric 0 2 365pF with slow ||ClB03BCC 340 g:ﬁ;ﬁ%’z%zz ggg g? ‘gg 173 120| 4022 98| 4094 240 | 2538 160
100/300pF 205p |motion Drive  480p |ICM7305 1150 80|82 75[174 1085|4023 25| 4095 105 |4 3? }35 formers
GUIOB . 250p oozoam{g mwmp ICM7215 1028 SN75451 75| 83 175 4024 75 :ggg ;gg :43 ,;g Computers
451V DAF — 148p |motion drive” at0p | [EM72164 1350 B 22585 121 177 90| 4038 185 | 3098 115 | 4543 206 | Books ete.
Dial Drive 4103 CB04: SpF: 102650p |ICM7216C 1950 | NES6 TMS6011 3556|8633 (178 1494027 48 | 4083 190 Stocked
6:1/36:1 775p 25pF 250p [ICM7217A 790 83 215|180 90|4028 82 |4160 125 -
Drum S4mm _55p 50pF _ 260p [ICM7555 89 TTL74 |go ‘57[181 290|4023 105 [ 4161 125 | 4554 175 ’:‘
D-1.SRopk - 3280 100:150pF 336p | LD130D 452 (TEXAS) 3 B5(1B2 BB|4030 60|4162 125 | 4556 75
00 2 3650F Eio" ‘U 3+310pF  725p | LF365 98 7400 19 |sz 59['B4 145)| 4031 225 | 4163 125 | 4557 425 = .
00-2-500pF P|00-3-250F  B8DP | mip 395 7401 12 |93 591BS 145]4032 125[4174 130 | 4558 130
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BAKER SPEAKERS ./
“STAR SOUND"

GROUP 45-12
INDEXTO Frc, 19
GROUP 75-12

ADVERTISERS B £22

Response 30 — 16,000
With aluminium presence dome.
DISCO 100/12 £26 “
12 in 100W model
A.D.E. Security . i s e ) 2 70 B or 16 ohm
:.:.Rsxpplias i 5 . ?g DISCO 100—15 £29
Amateur Electronics ... - e ot . . 70 15in. 100 waﬂ
Amateur Radio Exchange - » . . 39 8 or 16 ohm
Ambit International . . o . 13 Sand for Ieanets on Disce, P.A. and Group Gur
Amcomm Services . . 78
Antex Electronics Ltd . . > . ion 5 E. H 1. ‘3-} w Bin SPEAKER SALE!
‘ : ol o i 101 With tweeter. And crossover,
g:::;s::c;"huﬂlss il [ 2 v a8 10W. State 3 or8 ochm. £9.95
Bib Hi-Fi Accessories Ltd i i g 15 Ilusirated Post £1
Bi-Pak ; e ; : . 16-17 ISW model £10.95
Birket, J. iee st “ x gg Post £1
ek S L D S SRR S ) GOODMANS 20 Watt Wooler
British Nanonal Radio & Electronics School i i i 11,91 Size 12 x 10in. 4 ohms. £8. 50
Bull, J . e - . 95 Rubber cone surraund
HI-FI Bass unit Post £2-00
Cambid e Kits 'gg GOODMANS TWIN AXIOM 8
ranna
Bin. 8 ohm Hi-Fi Twin Cone Past
S g & M g i Special unit 15 watts £9-95 35,
Ld . o . . - i 90
ol e L 87,101 EMI_MINI MODULE HI-
Cox Radio (Sussex) le . e i @ 9 ¥
C.R. Supply Co . s SO R ... 38 FI KIT 3-way Loudspeaker
) % System, EMI 5in Bass, 5in
B - R I Middle, 3in Tweeter, with 3-
A i way Crossover and Ready Cut
ectro-Tech ... : : “ : -
Electrovalue Ltd b iE Gl : ; 10 Baffle. 15 x 8in. ]
Electronic Mail Order .. 2 - - - at 1 Full: assamhhf instructions
Flairline » 4 % : " " . 70 supplied. Response = 60 to
Garex .. i " % - . - = g 42 ZI] 000 cps 12 watt RMS. 8
Garland s i ; : o - . . 5]
Golledge Electronics P.R. . ait i a8 ohm. 510.95 per kit.
gMT acltamcﬁ & £ ¥ 3 35 Two kits £20.
T Technical Information Service 3 : . 5
G2 Dym Aerials __ . R O OB Postage £1.50.
HAC Shortwave 3 i 3 i i 42 R.C.S. LOUDSPEAKER BARGAINS
Harversans . . Y - . 104 3 ohm. 6 = 4in. £1-50. 7 = 4in. £1.50. 8 = 5in. £3-00. B4in.
Homebru Radio 33 ) & e 42 £3.00. 8in, £3.50. 10in. £3-50. 12in. £4.50.
Home Radio lcumpomants] Lid . i b 101 8 ohm. 24in, £1-50. 3in. £1.50. 5in. £1-50. 10in. £3-50. 12in. £4.50
HTE Electronics i i i s 5% 98 16 ohm. 6 » 4in. £1-50. 7 » 4in, £1.50. Sin. £1-50. Bin. £3-50.
12in. £4-50. 10 = 6in, £3-50.
ICS Intertext 23 - 4 . g 93 :
ILP Electronics . Y . : v . BB-B9, 96 LOW VOLTAGE ELECTROLYTICS
Industrial Supplies - o . R a8 . 4, 5, 8, 16, 25, 30, 50, 100, QoﬂmF 15V 10p.
Intel Components Ltd . o a e . 94 500mF 13V ‘lﬁp 25V 20p; 50 50V
Interface Companents e 3 o b e 10 1000mF 12V 20p, 25\.!' 369 EOU sap, 1200mF/76V BOp.
2200mF 6V 25p: 25V 0V 60p.
L.B. Electronics . . i . - - 14 2500mF 50V 70p; BUOOmF 25V B0p; 50V 65p.
Lee Electronics i -- . ; . 29 3300mF 63V £1-20; 4700mF 63V £1-20; 2700mF/76V £1,
Leeds Amateur Radio .. t e as 58 5000mF 35V 85p.
Lowe Electronics R : : . % . 5 o 66
T 1 HIGH VOLTAGE ELECTROLYTICS
BovZar..-- ’ g . I £ 8/350V 35p  B+8/450V 75p 50+ S50/300V S0p
Mondr Supnlas, | iy : o p e 98 16/350V 38p 84 16/450V 75p  32+32/450V 95p
M:”,C;‘T,:C',";"" Mpp : : : 8 : 4 & 32/500V 75p  16+16/450V 75p 100+100/275V 65p

50/350V 80p 32+32/350V 50p 150+200/275V T0p

Marshail A {London) Ltd 50/500V £1-20 50-50/500v £1.80 220/450V 95p

Mhel Electronics

Microcircuits . . 7 MANY OTHER ELECTROLYTICS IN STOCK
i 7
feeii 5 = 2 5 SN Pty et
icati v 0 4 pF, 30pF, 50pF, 5p. 100pF, 150pF, 15p.
GRS, — = . A R o
icati . .. 58 0.1 7p: 0-5 13p: 1mF 150V 200; 2mF 1 3
Northern Communications 001 to 805 il’!. S L i‘- 025 25p.. 047 35p
Osmabet o i A : s 42 MICRO S\‘HTCH SINGLE POLE CHANGEO\"EN 20p.
. FABMIN SRS PRTR B S s e
- e N 4 = P p
pandoa Elactronica : 2 ¢ i p 40 Slowmotiondrue £1; 1206 50p; 3gang 365pF £2.
. : = e L e 1200F TWIN GANG, 50p; 3650F TWIN GANG, Tsp.
Progressive Radio .. TWIN GANG 25pf slow motion 95p ;
R.5.T. Valve Mail Order .. . 14 NEON PANEL INDICATORS 250V. Amber or red 30p.
Radio Components Spac]g];s‘s 103 ILLUMINATED ROCKER SWITCH. Single pole. Red 65p.
Radiofon it ) : o i : : 24 RESISTORS. 100 to 10M. $W, {W, 1W, 20% 2p; 2W, 10p,
Radio Shack i i i = 82-83 HIGH STABILITY. ;W 23 10 ahms to 1 meg., 12p.
Radio Society of Great Britain " ) i 30 Ditte 5%. Preferred values 10 ohms to 10 meg., 5p.
Riscomp Ltd {Autonal .. 0 s i A . 12 RELAYS. 12V DC 95p. 6V DC 85p. 240V AC QSp
R & TV Components 18 BLANK ALUMINIUM CH S. 6 x 4—95p. 8 x B—
ﬂ :g }2‘20—‘“:552913\#%:" T0:14 xgg—f-!i 116 % b—
afgan & x NGLE ALL 6 x } » }in.—25p.
garlgdweli Plant i 100 ‘LUMINIUM PANELS. 6 = 4—2ip % 6=38p; p‘ll x
Science of Cambridge B-9 p; 10 x 7—54p; 12 x 8—‘-‘0;1, 12 = s—up 16 = 6—70p;
Scientific Wire Company 100 14 = 9—84p; 12 = 12—£1; 16 » 10—£1-
olid Stage Security B PLAST’C RND ALl BOXES IN S‘rocK MANY SIZES
outh Midlands Communications Ltd 77 EG Black plastic construction box with brushed aluminium
Spectrum Communications 100 facia size 65«43« 2" £1-50
Stephen-James Ltd 24 CASSETTE MECHANISM. Stereo heads with metor £5-00.

Suretron Systems 4 BRIDGE RECTIFIER 200V PIV § amp 60p. 2 amp £1.00,
Swanley Electronics 96 4 arga!l.leﬁé w& Elr_ncp 2-50.
TO i WITCHES SP 30p. DPST 40p. DPDT 50p.
Tandy Corporation (LK) Ltd 4 2 " 2-3 MANY OTHER TOGGLES IN STOCK. glene enqmrm
Technomatic Lid % i 97 PICK-UP CARTRIDGES ACOS, GP31 £2-00. GP34 £
;:ann‘isila:tromcs ; ; "cover lﬁ ?VDI:EOLQO“UENQSI?‘HC E’il‘?'mund £, Ysanatlc €Y
;ng‘a?:EE’:h' on (Breadboard ‘80) L : s gg CASSETTE MOTOR. 6 v?liltgl Soa\'all 10 wall, 15 watt t5p.
. . Electronics ¥ . . s b ep h
Post
V & F Smallcraft i i : ; Gl w ; = 24 MAINS TRANSFORMERS 99p
Van Karen Publishing ... . 2 it 98 A
Vintage Wireless Company : die Vi L 3 99 g.o gy 50mA
12V, 750 . 12V, 3 B .
w:‘?md&EISta"m" Electronics . . - ‘3; m‘}: 10V 2amp ... LE300 0V 3%\4’ 40\" 2amn gsll g'ﬂ)
tford Electronics . : . 3
West Hyde Davullopmenls Lid | . . 30 301 'I'\-I's-oalm‘l'?nII nﬁngmn .. E400 2%)\0?1' 2! p 3
Waestern Electronics . i . - a1 0.5,8, w 16V, §amp ..£2:50  20V-0- 2nv 1amp ... .£3:50
tﬁ".!;i’:f::“ntms""““““‘ . . - asl 10 9V, 3amp ........ ..E3 201 18V, 6 amp, each £11-00
Wintjoy Ltd P o ; 68 133?;0 ;Egufg"mp : ;’%o*mv 2,?___.?_'.'.::2 ?"
Woad & Douglas " - 30 30V, 1§ amp . £ 28V.1 amp 4 26V 1amp £5-00
2Le A 96 20V, 40V, 50\:" 1amp . 400 32-0-32\" BSALL.....
L Communications; :: & & = ¢ P-P5Op Access-Barclay-Visa Lists 20p. Closed Wed.
Radio Components Specialists
337 WHITEHORSE ROAD
CROYDON, SURREY, U TEL. 01-684 1665
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dance-hall

%7

For the very first time
~ legend teams up
. with reality

The West as it really was. And the West as
you've alwars enjoyed it. What a magnificent
combination!

Now, at long last, here's a magazine that's
packed with new stories written by best-
selling Westemn authors and illustrated by top
Western artists—plus the raw truth that lies
behind the fiction.

Thrill to the explosive action, gory gunfights,
cattle stampedes, jaw-crunching saloon riots,
smouldering passion and Indians on the war

th...
%&d about real people and real events—crazy
pioneers, lonesome cowhands, crooked law-
men, b}ood-]Lusting Indians and fun-loving

DON'T MISS YOUR COPY!

a J

LA

SUPERSOUND 13 HI-FI MONO AMPLIFIER

A superb solid state audio ampli-
fier. Brand new components
throughout. § silicon tran-
sistors plus 2 power output
transistors in push-pull,

Full wave rectification.

Output  approx. 13
watls r.m.s. into §
ohms. Frequency re-

sponse 12Hz 30KHz +

3db. Fully integrated
pre-amplifier stage with
separate Volume. Bass hoost and Treble cut controls.
Suitable for 8-15 ohm speakers. Input for ceramic or
crystal cartridee. Sensitivity approx. 40mV for full
output. Supplied ready built and tested, with knobs,
escutcheon panel, input and output plugs. Overall
size 317 high X 6° wide x 7} deep. AC 200 250V.
PRICE £18-40, P, & P. £1-60.

MAINS OPERATED SOLID STATE
EO TUNER
200/240%  Mains  oper-
ated Solid State FM AM
Stereo Tuner. Covering
MW, A.M. 540-1605
VHF/FM B8-108
MHz.
Built-in Ferrite rod aerial
for M.W. Full AFC and
AGC on AM and FM.
Stereo  Beacon Lamp
Indicator. Built in Pre-amps with variable output
voliage adjustable by pre-set control. Max o/'p Vollage
600m/v RMS into 20K. Simulated Teak finish cabinet.
Will match alruost any amplifier. Size 84"w - 4"h -
94°d approx.
LIMITED NUMBER ONLY at £29-00 + £2-00 P. & P.

HARYERSONIC MODEL P.A.
TWO ZERO

An advanced solid state general
Fur‘posc _mono  amplifier  suitable
or Public Address system, Disco,
Guitar, ram, eic. Features 1
individually controllied inputs (each
input has a separate 2 stage pre-amp.). Input 1, 15mV into 47k, Input
2, 15mV into 47k (suitable for use with mic. or guitar etc.). Input 3,
200mV into | meg. suitable for gram, tuner, or tape etc. Full mixing
facilities with full range bass & treble controls. All inputs plug into
standard jack sockets on front panel. Output socket on rear of chassis
for an B ohm or 16 ohm speaker, Output in excess of 30 watts music
EN"I Very attractively finished purpose built cabinet made from
ack vinyl covered steel, with a brushed anodised aluminium fromt
escutcheon. For ac mains operation 200/240 volis. Size approx.
124in wide = 5in high x 74in deep.
Special price £29-00 +£3-00 carriage and packing.

KIT

A stylishly finished monaural
amplifier with an ouvtput of 14
watts from 2 EL84s in push.
pull. Super reproduction of both
music and speech with negligi-
ble hum, Separate inputs Ipr'ar
mike and gram allow records
and announcements to follow
each ather. Fully shrouded sec-
tion wound outpul transformer
to match 3-15 (2 speaker and 2 independent volume controls, and
separate bass and treble controls are provided giving good lift and
cut. Valve Iiue-ur 2 EL84s, ECC83, EF86 and EZB0 rectifier. Simple
intruction booklet 50p + SAE (Free with parts), Al parts sold
separately. ONLY £18.40, P, & P. £2.00. Also available ready built
and tested £22-50, P. & P. £2.00.

HARVERSONIC SUPERSOUND
10 + 10 STEREO AMPLIFIER KIT

A really firsi-class Hi-Fi Sterco Amplifier Kit. Uses 14
transistors including Silicon Transistors in the first five
stages on each channel resulting in even lower noise
level with improved sensitivity. Integral pre-amp with
Bass, Treble and two Volume Controls. Suitable for use
with Ceramic or Crystal cartridges. Very simple to
modifly to suil magnetic cartridge—instructions in-
cluded. Output stage for any speakers from 8 to 15
ohms. Compact design, all parts supplied including
drilled metalwork, high gquality ready drilled printed
circuit board with component identification clearly
marked, smart brushed anodised aluminium front
panel with matching knobs, wire, solder, nuts, bolis—
no extras to buy. Simple step by step instructions
enable any constructor to build an amplifier 10 be
proud of. Brief specification: Power output: 14 waus
r.m.s. per channel into 5 ohms. Frequency response:
4+ 3dB 12-30,000 Hz Sensitivity: better than 80mV into
IM €1 Full power bandwidth: £ 3JB 12-15,000 Hz.
Bass boost approx. to £ 12dB. Treble cul approx. to
—16dB. Negative feedback IBJB over main amp.
Power requirements 35v. at | -0 amp.
Overall Size 127w, X 8°d. x 21"h.
d 8 page construction manual and parts
list free with kit or send 50p plus large S.A.E.
AMPLIFIER KIT - v £14.95P. & P. £1-20
{Magnetic input components 33p extral
POWER PACK KIT - £6.20P. & P. £1-50
CABINET .. i T £6-20P. & P. £1-50
SPECIAL OFFER—only £25-80 if all 3 items
ordered at one time plus £2.80 P. & P.

Full after sales service
Also avail. ready built and tested £32.20, P. & P. £2-80.

“POLY PLANAR' WAFER-TYPE. WIDE RANGE
ELECTRO-DYNAMIC SPEAKER

Size 1147 X 148" X 145" deep. Weight 1902, Power
handling 20W r.m.s. (40W peak). Impedance & ohm
only., Response 40Hz-20kHz. Can be mounted on
ceilings, walls, doors, under tables, etc., and used with
or without baffle. Send 5. A.E, for full details.

Only £8-B0 each +p. & p. (one £1.20, two £1-50).

STEREO DECODER MK.II

SIZE 1" x 2.5/16" x 4" ready built. Pre-aligned and tested for 10-
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 supplied £7-00 plus 25pP. & P. Stereo beacon light if
required 40p exira.

Mullard LP1159 RF IF module 470kHz £2-50 + P. & P. 40p. Full

ification and connection details supplied.

ve VHF FM Tuner Head covering S%- 108MHz 10-7 MHz LF. out-

put. 7-8V « carth. Supplied pr:‘aJiEn:d. with full circuit diagram with

precision-geared F.M. gang and 323PF + 323PF AM. Tuning gang
only £3:40 + P. & P. 60p.

HARVERSONIC STEREO 44
A solid state stereo amplifier chassis, with an output of
1-4 watts per channel into ¥ ohm speakers. 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 speaker
socketls & 5 pin din tape rec. play socket are mounted on
the printed circuit panel, size approx. 94" x 24" x 17
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 £10-40 plus 90p P. & P, Mains transformer with an
output of 17v afc at 500m/a can be supplied at £2-15 +
70p P. & P. if required. Full connection details supplied.

STEREO MAGNETIC PRE-AMP. Sens. 3mV in for
100mV out. 15 to 35V neg. carth. Equ. £ 1dB from
20Hz 1o 20KHz Input impedance 47K. Size 15" %
23" % $"H. £3-20 + 22pP. & P,

MAINS TRANSFORMERS. 240V Pri_ 12:0-12 a1 400 Ma. Fully
shrouded, Size approx, 1:"H x 14D x 2L, £2.00 + 60p P, & P,
MAINS TRANSFORMER. Pri. 0110240, Sec. 28Y at 1.8 amps.
Also tapped at 12V 300 Ma, Size 23"'H x 31"W x 23"'D. £2.75 +
E1-20P. & P.

All prices and specifications correct st time of press and
subject to alteration without notice.

PLEASE NOTE: P. & P. CHARGES QUOTED
APPLY TO U.K. ONLY. SEND SAE WITH ALL

HARVERSON SURPLUS GO. LTD.

A few minutes from South Wimbladon Tube Station,

(Dept. P.W.) 170 MERTON HIGH ST., LONDON, S.W.I9.
Open 9.30-5.30 Mon. to Fri. 9.30-5 Sat. Closed Wed.

ENQUIRIES.
Tel.: 01-540 3985

Published on approximately the Tth of each month by IPC Magazines Limited, Westover House, West Quay Road. POOLE. Dorset BHIS 1)G. Printed in F.naland by Chapel River Press. Andover, Hants. Sole Agents
! td.; South Africa—Central News Agency Ltd. Subscriptions INLAND and OVERSEAS £10
Road. Haywards Heath, Sussex. PRACTICAL WIRELESS is sold subject to the following

for Australia and New Zealand—Gordon and Gotch (Asia)

or otherwise

therwise di: of in a or in any

dispased of by way of Trade at more than the recommended selling price shown on the cover, excluding Eire where the selling Sr
d diti L i cover by way of Trade or affixed to or as part of any publication or adv
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ICOM

THE MOBILE/PORTABLE CHECKLIST:—

1C240 The most popular, simplest to operate, synthesized 10w —2m — FM * £ 1 69 INC

mobile ever made VAT
IC255E The 25w, digital, synthesized, 2m — FM mobile for the man that wants * £2 5 5 INC
just a little more. Now with improved receiver and scanning mic available VAT
IC260E The 10w, multimode, synthesized, digital, 2m mobile for the man that INC
wants even more again! % Scanning mic now available. * £33 9 VAT
IC2E The smallest, synthesized, 2m — FM, hand-portable available ' £ 1 59 INC
VAT
1C2028 The BEST SSB/CW, 3w-2m, portable made ' £ 1 69 INC
VAT
1C402 The ONVLY SSB/CW, 3w-70cm portable made . £2 42 INC
VAT

Note all our prices include VAT, some dealers prefer to show the lower VAT-less prices — so don’t get

caught out.

We offer FREE DELIVERY for all equipment tool.

ANNOUNCING A NEW
COMMUNICATIONS COMPUTER! —'I‘C)—Nc—)-

Theta 7000E

receiving speeds — 10CW speeds + 8RTTY % Built-in
demodulator for high performance for 170, 425 and
820 Hz shift « Crystal controlled modulator for AFSR
— Hi or Lo tone % Convenient ASCII key arrangement
* Large capacity display memory — 2 pages 32 chr x
16 lines split screen for Rx & Tx if required *

£640 inc. Automatic transmit/receive switch % Anti noise circuit

* Battery backed-up memory 7 channels of 64 chrs

The new THETA 7000E means that every Amateur can en- * Send function % Buffer memory — 53 character
joy the visual display of CW, RTTY, and ASC11 in both type ahead, rub out function * Simultaneous access
transmit and receive modes. Just connect the TONO to any of the memory * Pre-loading function % CR (carriage

TV set via the antenna terminals or to a page printer from
the parallel port provided. Bring up your CW speed in
receiving or sending by either watching receiver sent or
from recorded cassettes. Connection to the transceiver is

return) LF (line feed) cancel function * Cursor control
function * Word mode operation * Automatic CR/LF
(72, 60 or 80 chrs per line) * Echo function * Word

wia-thie-kay; phone-androit sookets: Wrap around function * Tra_r_nsmitfreceivehin ASSC11

. mode in RTTY * CW identification function % Mark

Some of the Outstanding Features and break (space and break) system % Monitor circuit

COMMUNICATIONS COMPUTER THETA 0-7000E * CW practice function * Variable CW weights *

) Cross pattern checking output terminal % Log com-

VHF and Composite Video Output Provided puter output provided % Test message function (Ry
Printer interface * Wide range of transmitting and and QBF).

Dot Printers, Monitors, Receive Only Units now available. Please ask for details.
BARCLAYCARD

=s== THANET ELECTRONICS X

.
143 Reculver Road, Beltinge, Herne Bay, Kent (02273 63859)

www americanradiohistorv com



259-261
King St.
Ha"’l"ﬂersmith

* Excellent metered parking

A
LENTHORNE ¢ .3
=1 = Zaps

N g
)

» Close to Hammersmith Underground
Station for Piccadilly, District
& Metropolitan Lines

«Bus no's 260-266-704-27-91
267290 stop outside

' - 8

§ R

Opens Tuesday 16th September;1980

Opening Hours 9.45 am to 5.30 pm Tuesday to Saturday (Closed Monday)

Maplin mail-order — Stereo Cassette Tape Deck
Now better than ever!

7 Utilising the superb JVC deck

’ ’ made for Tandberg and a
ready-made pre-aligned,
tested and guaranteed
module, this cassette deck
has a superb sound and a
high quality specification.
We've got everything you
need (except cabinet)

% including full instruction leaflet
for only £39.95.

Order as XY36P (Cassette
Recorder Kit)

Up 1o 8% discount for use with next order
All prices include VAT
Same day service on in-stock lines
Over 95% of our stock lines in stock Space Invaders
Large range of all the most useful components Fight the space invaders, be a polaris captain or a spaceship
First class reply paid envelope with every order commander. Full colour action on your own TV set and over
450 games to play.
Basic console with Combat cartridge (ACOOA) £99.50 + £2.50 carriage

Allcanndgesavailable including

- Quality components - ne rejects - no re-marks
Competitive prices

Your money is safe with a reputable Company Spacelnvaders(AC26D)  [29.95  Adventure{AC22Y) £23.95

» . . - Incly 5001 AC24B) £34.50 Skydiver (AC13P) £16.95

On price, service, stock, quality and security, Chess (8levels) (AC28F1  £3450  Breakout (ACOSF) £16.95
it makes sense now more than ever to make Golf (9holes) (AC18U) nag Slot Racers (AC19V) £16.95
. . . Awr SeaBartle (ACO1B) £16. Programming (AC27E) £34.50
Maplin — your first choice for components SpaceWar (AC02C) £1695  Olympics(ACO4E) £16.95
every time! Brain Games (AC165) £16.95  Swreet Racer IAC14Q) £16.95
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