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YAESU FT 480R

£3 59 y E‘E‘n‘iﬂé‘a

ALL
XMAS

PRESENTS
GIFT-WRAPPED
ON REQUEST

Bredhursl

electronics

[ TRI0 TR9000

£345, s

ICOM IC 260E

£339, s

FDK MULTI 750E

£299, s

L

HIGH ST., HANDCROSS, W. SUSSEX 0444 400786

“A handy talkie”
“A pocket portable”

ICOM
1IC 2E £159

inc. VAT & CARRIAGE

® Fully synthesized — covering 144-145.995 in
SKHz steps.

® [.5W power output
supplied.

® Optional 6V or 12V packs for lower or
higher power.

® BNC antenna output socket for helical or
external antenna.

® Weight — only 450 grams,
battery pack and helical.

® Send/battery indicator — indicates transmit
until time for battery recharge.

® Duplex/Simplex switch Hi/Low power
switch,

® Optional external
available now,

® Full 12 months guarantee for all rigs bought
from Bredhurst Electronics.

as

with 9V battery

with supplied

speaker microphone

o TRANSCEIVERS = RECEIVERS W ACCESSORIES T
KEYERS HK 707 (Up/dawn) £10.50 (£0.50
T&]ig ‘FS?II 0¥ el LOWE SRX30 £158.00 KEYERS HK 704 t‘anrnc 8 £14.50 L:o so}
TRIO B, T YAESU FRGT £159.00 KEYERS EK 150 (Semi/fuly auto with
¥ 74,00 (—
&Eg ;ﬁgl?z g:g:gg YAESU FRGT700 £309.00 HEE e aNE I v ctres 450 ?fn{.:s;
AR I ieS £569 90 2.M. F.M. HELICAL PL259 - 2 metres £4.50 (£0.23)
TRIO TS180S (with DFC) £679.00 SEARCH 9 £45.00 DUMMY LOAD DL20 £6.00(£0.30)
YAESU FT107M £690.00 AO.R, AR £83.00 DUMMYLOAD T8 £2195 (£0.13)
M. MOBILES FDE TMSeB £75.00 DUMMY LOAD T100 £22.95 (£0.75)
P DI Ml T00E % £199.00 BEARCAT 22003 225800 DUMMY LOAD T200 B4.00 (5078
ulti g 7
STANDARD CE800 £250.00 MARINE V.H.F. MOBILE SPEAKERS YAESU & ohm 6W £9.95 (£0.75)
ICOM IC255E £255.00 SEARCH 9 £45.00 PUWER SUPPLIES 13.8V 34 £22.95 (£1.00)
TRIO TR7800 £265. SR (s scan) £55.00 POWER SUPPLIES 138V 6A £29.95 (£1.50)
: bl L 75.00 POWER SUPPLIES 13.8V 25A £92.00 (£2.00)
iF‘l r;’,‘f‘,‘,?,_‘fﬁ[“[’s ik BEARCAT 220FB £158.00 MICROPHONES, ADONIS desk compressor  £39.95 (—)
YAESU FT202R £99.00 AIRBAND albr.iiumaom S ADONIS 3 output BT
A 2 : WALTHAM W sk compressor .95 (—]
FDK PALMSIZER fliane RO THAM Y 194 £2392 MICROPHONES, YAESU YDI48 dualimp.  £2095 (£0.75)
JComIC2e 1000 B Py WORLD CLOCK QTR24 £18.40 (£0.75
y 5 3 WORLD CLOCK QTR24D (Quartz) £24.50 (£0.75
AOR AR240A £165.00 BEARCAT 220FB £258.00 (
AORARZOA £lolo : LOW PASS FILTERS TRID LF30A £18.40 (£0.75)
e £199.00 LOW PASS FILTER YAESU FF501DX £19.95 (£0.75)
T e LISTENERS A.T.U. MIZUHO KX 2 £29.95 (£0.75)
2 . AUDIO PROCESSOR MIZUHO AP-MI £33.00 (£0.73)
.M. MULTIMODES (¥ I DIP METER TRIO DM 800 £51.00 (£0.75)
FDK MULTI T50E 119900 WAVE METER FX] £28.00 (£0.75)
ICOM IC260E 339.00 /R23 £13.00 (£0.50
TRIO TRI000 £345.00 SWR 110 £35.00 (£0.50,
YAESU FT480 £159.00 KEEP BOTH HANDS ON THE WHEEL SWR CN620(2M) £52.00 (£0.50)
ICOM IC25IE £479.00 USING THE LATEST IN MOBILE MICROPHONES SR Chga0 Jot) iy
These consist of a high quality condensor microphone used in FERRITE RINGS 2 OFF £0.80 (£0.20)
conjunction with an F.E.T. preamplifier with approx. |2dB gain,
Fix the boom microphone to 2 convenient point such as the sun
visor. Position the amplifier and TX/RX switch on the gear
TRY OUR DEB lever. Connect the mic plug and power lead and its ready for RETAIL VISIT OUR
use,
MAILOR WM s BRI VAT i 13 PREMISES
MM202 el ha i . VAT i 5
SEHVICEJ il hand ine. (carrizge BpJJ MON—SAT 9_5_30

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

wwWwW americanradiohistorv com



EDITORIAL OFFICES
Practical Wireless
Westover House

West Quay Road

Poole, Dorset BH15 1JG
£ Poole 71191

Geoff Arnold G3GSR
Editor

Dick Ganderton C.Eng., MIERE,GBVFH
Assistant Editor

Peter Metalli
Art Editor

John Fell GBMCP
Technical Editor

Alan Martin GBZPW
News & Production Editor
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King's Reach Tower

Stamford Street

London SE1 9LS

Telex: 915748 MAGDIV-G

Dennis Brough
Advertisement Manager
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COPYRIGHT

© |PC Magazines Limited 1980. Copyright
in all drawings, photographs and articles
published in Practical Wireless is fully
protected and reproduction or imitation in
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All reasonable precautions are taken by
Practical Wireless to ensure that the advice
and data given to our readers are reliable.
We cannot however guarantee it and we
cannat accept legal responsibility for it.

Prices are those current as we go to press. -
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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; AC 4 ranges; DC current -
resistance. 4 ranges. LCD readout. Exclusive range hold facility.

22-196

e OYKAIE exrn 2

% RANSISTO!

L

Micronta 1000 Ohms/
Volt Multitester Very
compact at89x59x 32
mm. Easy toread colour
meter, pin jacks for all
8 ranges. Reads AC YV,
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, December 1980
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Realistic Direct Entry Programmable Scanning Receiver Hear
real-life drama on six exciting bands. With direct access to all
frequencies, youcanpunchinactual frequencies for monitoring,
storing in the computer’'s memory or just exploring. Big
fluorescent display. Phaselocked loopsecurity. 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

%

e T

T

ACCHINGTON PERAY BARR R HUDDERSFIELD BECKENHAM STREATHAM CITY CENTRE SHREWSBURY TYNE AND WEAR
37 Unign Street 20 Lyrton Square B 5t John Street Packharse Shopoang Centre 144 High Street 254 Streatham Mign Road Arndals Centre 20 Shop Latch
ALDRIDG SHELDON BROWNHILLS HULL TOTTENHAM STRETFORD SITTINGBOURNE AREA
15 Central Arca Development 2268 Caventry foad ) High Street Status City Clough Rosd 23 Catford Broadway 455 Magh Rosd Andate Centre 20 The Forum Shappeng Cantre NEWGATE
BARNSLEY SMETHWICK URY (Lanes) LEAMINGTON 5P CHESHUNT WALTHAMETOW i SLouGH 23 Newgate Centre
58 Markat Streat 44 36 Cape Hill | The Roch B3 Warwmek Street G2 Turrers Hill 123 High Stregt ',“.K LRy " 293 High Strpat SHEFFIELD
BAS WARD END CARDIFF L CHINGFORD WALWORTH R T 5 £5-20, Hillyborouigh Shopping Centre
23 Londan Street 887 Wathwood Heath Road 9 Wood Strest 72 Marricn Centre 3 Hadl Lane 239 Walworth Road NOR a l . East St Cenire SHIELDS ROAD
BIRKENHEAD WEDNESBURY CHELTENHAM LEEDS CLAPHAM WANDSWORTH Weston Favel Shopang Centee STaFFOR 184 6 Shieids Road
Fiwnk Save Centre. Prenion Hilston Road 31 Camaray Place 3 Eastgate 84 Clampham High Street & Sherdan Shoppeng Centre WASHINGTON NEW TOWN
BRADFORD COMPUTER CENTRE —————— CHESTER LEICESTER COLLIER ROW NOTTINGHAM AREA 51 WElEns Gallerses
274, Forster Square ?ﬂlm - Hwik Sauﬁt“f‘-‘-llu vﬁp&:anm é?ﬁ(‘,cll-zr Fow f.;(l:l%L:DJ © Staet ;Tra;r oﬁcr'ﬂ"' SHOPPING CENTRE
AL T o Svpme————— e uare Seaand ad U ORTH OUCH END i o 4 a - N
BIRMINGHAM AREA  Boscomse COVENTRY 25 Commerce Way 42 The Broadway BEESTON Hanley 1 Charles Strest ) e G
BULL RING 548 Christchurch Rodd 4 Males Stroct LINCOLN DAGENHAM —_— 30 The Square SUNDERLAND NM"fS‘A[L g Lenie
528 Bricge Lank BOURNEMOUTH [= Hagh Strect 297 Heathway LUTON NUNEATON 4 Fawcatt Street % Bradin:d Sivee

ing Cantre 1324 Commercul Road 12 Market Streat ——————————— EDGWARE 157 Dunstable Road 1 Chureh Street SURREY ik

HILL BRADFORD DARLINGTON LIVERPOOL AREA 128 Busrt 0sk MANCHESTER AREA  OXFORO 306 Fhgh Street e
a3-26, Cape Hill 9 Peterpate 15 16 Priesigate ALLERTOM EDMONTON MANCHESTER AREA 9 105t Clements 5 (Sur-ey) WORCESTER
CITY CENTRE - DERBY 90 ABerton Hoad 23, Norih Man ARNDALE PAIGNTON 206 Hugh Street 851 Nicholas Streat
57, 58 Dale End T0londonfoad 33 Vattora Street BOOTLE ENFIELD Lnit 21 Aradale Coatre 35 Hyiso Riadt TORGQUAY woRKSOP
CORPOSATION STREET TO DONCASTER Miw Strand Precnct 10 Coiman Parade BRAMHALL PLYMOUTH 134 Uinsan Street 7 9 Bope Place
80, Corpoeation Street BRISTOL AREA 333 Kngigate OLD SWAN HAMMERSMITH 14 15 The Corre L ol Parade Ll S |
DAL BISHOPSTON DUGLEY 548 Prescott Reod 1423 King Stret CHADDERTON PORT TALEOT 5 Chuteh Streat
57-58 Dule Eng 13 Gloucester Roag Trindle Road Reundabout ST, JOHNS PRECINCT HENDON 67 Hagh Street Aberalan Contre el
EDGaASTON Counyren conmae. BRISTOLCOMPLTER cvTme. EASTOUNE " Tt o v BSsawe  CHEADET xR T R o A i

T ?}gm‘“: tx Road E? 3 R TONDON AREA 5 The toinuts ?E“;:}G"F COMPUTER CENTRE B e, Butts ShooDng CEntre b may sy i widindiodl w3
218 High Street o ~ 13 Pasis Strect BARKING PALMERS GREEN ket Place —— A
HALESOWEN DOWNEND GRIMSBY B 10 North Stroet 379 Geoen Lancs HYDE Access. Barciaycard and me
NORTARIELD | KnomE AR Fnes 7 Cothar How fi RADCLIFFE S EeanpE eone Chy gy 5] st wetcoms DEALER
L il 2 Fhot w Hiag 1 "
N Bt o Soutn e S Tne Calonsaes Seaon he™ SRR s SCUNTHORPE W e 0t TanyDeprs Lo for
4 Noeth Parade 1.7 Snscoal Lae Tre Mal i

IT'S POSSIBLE,ONLY ATTANd
Better Equipment.Lower Prices. No Middlemen?
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A. Marshall (London) Ltd., Kingsgate House,
Kingsgate Place,| London NW6E 4TA
Industrial Sales: 01-328 1009

Mail Order: 01-624 §5$_2 24

ervice

L /Marshall's

We now supply the extremely reliable 1N 1 catalogue is now SINCLAIR INSTRUMENTS
and cost conscious LEADER range of The new Marshall’s 80"{8 g

: ; ) Naah
testoesr. available. A veritable treasure house of e i id A
SIEGLE TRAGE 0 e | components, test gear, tools, etc. = " DM235 £ 52.50
‘.:'f-f:'tm b * DM350 £ 72.50
foanon L 1 ** DMA450 £ 99.00

R e ; ! _' Digital Frequency Meter

: PFM200 £ 49.80
Low Power Oscilloscope
SC110 £139.00

NEW

TF200 Frequency Meter
£145.00

TGF105 Pulse Generator

£ 85.00

CRIMSON ELEKTRIK HI FI

MODULES
CE608 Power Amp £20.09
(100 CE1004 *  * £23.43
£ 90,00 CE1008 " ' £26.30
a0 CE1704 “ £33.48
£135 00 . CE1708 Gl £33.48
s | Lots of old friends, but also many new products | cPs1  Power Unit £19.52
. | including leader test gear, Crimson Hi Fi et & o =
: a1 MOdUIes, ReChargeable NI Cad batteries and CPR1 Pre Amp £32.17
t 1o | chargers (very competitive). More components ilpF";TS PrE\?;Tn £42.52
N - = H I + + ,
; { 1% | including SN74ALS series, new tools etc. ckaging PREKIN
Please send large SAE for special Available b\/ post, UK 75p pOSt paid: Daon’t forget! We also carry an
catalogue. All prices exclusive Europe 95p post paid: Rest of world £1 .35 post ":]1;;:'25:‘r;;:i]gﬂri:{:":;gcTrr':”"”ers'
VAT igaeriage pald mechanical components, 100ls elc

i o B HEREITIS... oxvencon e B
THE EVER POPULAR L -l
FLUKE 8022A HAND-HELD DMM FLUKE

G resistance ranges from 200 ohm

BRAND NEW FROM FLUKE ... [ & St nges wom 2maza
NOW AVAILABLE - SO

THE 8024A HAND HELD DMM 1000v DC-200 mc- 750V AC

Pocket size - weighing only 370

gms
Trus model incorporates all the features of the Full pverioad protection will
80204 but in addition has withstand Bkv spikes
A peak hold switch which can be used in AC Rugged construction - virtually in
ar DC for volis and current functions destructable
Audible continuity testing and level detection Meets 1ough military specs - drop
for sensing logic levels. prool 801 OA AN D 801 ZA
A temperature (*C) range lor use with a ther- In hne  pushbutton operation for
maocouple single handed useage
E135 Incorporates low power EMos Chig BE NCH MODE L D'M'M's
Carnage and Insurance £3 for low power consumption The BOTOA s a gencral purpose, bench: po le digita
The following accessories are in stock All this plus a 2-year lull guaraniee multimear ith more funcoons and featur Wn ever
now Soft carrying case offered for Its companion, 1l
Y8008 Touch and Hold Probe..._... £1B.00 For Onlv £89 £7 has el - except that it has
BOK-40 High Voltage Prabe... £A%.00 Carriage and Insurance {3 extra adlelitions: 25, 200 andd 2000 10 rep!
B1RF RF Probe 1o 100 MHZ £32.00 . i St < ¥
80T-150C Temperature Probe (C £55.00 the 8010A's 10 amy Luresnlirangl
B01-600 Clamp-on AC Current Probe  £55.00 The 8010A and 801 2A lpature
10 voltage ranges from 200my-1000v de. 200my-75v ac
Even more sophisticated the Fluke BO20A. 3 conductance ranges from 2mS-200nS

Identical in most respects to the 8022A but in addition G resistan s fram 2000-20m0  the BO12A has
' incorporates a conductance range from 2mS-200nS, two additio s ranges 20 and 200
% O‘\ 10 current rar n 200pA-2A ACDC e 80104
L Y hirs two additional corrent ranges 10A AC and 10A DC
e 8010A £159 8012A £199
@ A N Carriage and Insurance £3.00
\

Carriage and Insurance £3.

¢ BOV10A s also availlable with two rechargeable
A handsome soft carrying case is included (this model only) MNicarl size C batteries installed in option 01 4 - £179.00.

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
4 Practical Wireless, December 1980
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RECT SELLING -
the Ultiate /&) Discount !!!

e 1 {
g y CORAL CARTRIDGES
i - : Fast becoming one of the
top names 5
MOVING COIL
UK'’s No. 1 Cartridge HEAD AMP
MC 81 £48.87 H300 £51.75
T77EX £35 T100 £24.75
| ) 777E £25
i . sy
) ) 3 ] R{R Y MOVING MAGNET | HEADSHELLS
LOUDSPEAKERS 3008 “aadONJ) /' 555SX £7.28 | S100 £6
, s /) 555E £14.22 | s101 £7
The complete fully reviewed D 100 £38 Qb 666E £32.48 | S200 £4
range of Videotone Speakers ~ Minimax 11 £44
which dominate within their ~ GB3 £50 ;
class.Now at lowest ever prices. GB2 £60| % R —— TURNTABLES
GBS £207 Sansui SR222 Mk2 £69.00
MICROPHONES JVC LA 11 £64.00
MU 105-22 £29.30 JvCsLQ3 £140.00

MU 105-12 £22.25
MU 25C £17.39

- SPECIAL OFFER
'S month with a copy of thi
advertisement from PRACTICAL WIREIS
LESS GB2 speakers £39.50 3 pair insteat;
of the regular £60.00.

ELECTRONICS

This new range of Electronics from Videotone
redefines the words quality and value for money
to a new high.

30 watt amp MC input SA4130 £75.00 *Please N

Stereo Tuner ST4120 £68.00 ¥ : ~lease Note:

Cassette full features SC3200 £98.00 required by Mail Order, Postage and packing
50 Watt amplifier WA7700 £77.00 £7.00.

20 Watt amplifier LA2020 £58.00

Victecrorne

HEADPHONES SEND FOR OUR
HP 90 Headphone £12.65 LATEST FREE BROCHURE
HP 80 Headphone £9.69 AND DETAIL LIST OF LOCAL

Superbly made with top flight

SALES OUTLETS IN THE U.K. ;

i f ce —_--—_--——---— 2% 1

. _perormence: | VIDEOTONE ) 2 i
98 CROFTON PARK ROAD, .

N\ IDEOTONE: crorronrark, LONDON sk i

| Tel:01-6908511/2 ]

I Please send me your Direct Selling Brochure and list of sales outlets. I

I Name l

I I

I Address l

1 Pw12/80 |

ALL PRICES INCLUDE VAT S

Practical Wireless, December 1980 5
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Toroidal

TRANSFORMERS
IN A RANGE OF

15

TYPES

We use advanced winding lechnology 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 vinually the same as the older types
which they are rapidly replacing. Induced hum s reduced by a factor of ten
Supplied with igid mounting kit with centre bolt. steel and neoprene washers.

70mm dia. x 30mm 110mm dia. x 40mm
307! Weight 0.45Kg £4-11 lsnu Weight 1.8 Kg 53.38
(+£1.00p.p. +0.86 VAT) (+£1.40p.p. +£1.54 VAT)
SECONDARY SECONDMY SECONDARY SECONDARY
TYPE ‘pRmsvOLTS RMSCURRENT | TYPE “Rrys voLTS

v RMS CURRENT
1X010 + ) 5X012 12+12 6.66

1X0 + 1.66 5X013 15+15 533

1X0 12+12 1.25 5%014 18+ 18 424

1X0 15415 1.00 5X015 22422 3563
1X014 18+ 18 0.83 5%016 25425 3:20

1X0 22422 0.68 5X017 30430 266
1X016 25425 0.60 5X018 35+35 2.28
1X01 30430 0.50 gg%g 110 5;3

50 80mm dia. x 35mm £5 19 5X030 240 0.66

VA Weight 0.9Kg .
(+£1.10p.p. +0.94 VAT) 110mm dia. x45mm

2%0 + 4.16 22575 Weight 2.2 Kg £lo 59
2%0 + 2.1 (+£1.50p.p. +£1.8]1 VAT)
2%0 12+12 2.08

o i i [ e

2X0 18+ 18 1.38 e gg+ie -1

20 g2+2z .13 6X017 3030 1%

2X0 25+25 1.00 PO 30 15

2X0 30430 0.83 an0i2 3’33 35’
2X028 110 0.45 oRoas 4 l;*‘ ! ;
2x023 240 )42 6X029 320 10
e £l 6X030 240 0.93

80“ 90mm dia. x 30mm £5 76 .
e 20pp 5101 van) | S00VK weigniz6kg  S1B.BT
(+£1.60p.p. +£2.08 VAT)

pon a8 %
4 .

X012 12+12 333 %{g{? §3I§3 2-33
3X013 15+ 15 266 7X018 35+35 4.28
X014 18+18 2.22 7X026 40+40 315
X015 22+22 181 7X025 45+45 333
3X016 25+25 1.60 X028 110 2.72
g gég Soﬁﬁﬂ ég 7X029 220 1.36
3x0z8 e 972 7X030 240 125
X030 240 0.33

9 | 500w weigniixs £16.35

(£1.70p.p. +£2.71 VAT)

-3

120vs weign 2% £6.

(+£1.30p.p. +£1.20 VA

PP Dlexoir 30430 8.33
4x011 949 6.66 8X018 35435 714
Xolz 12412 500 8X026 40440 625
aX013 15415 .00 8X025 45445 555
X014 IB+18 3.33 8X033 50450 500
X015 22422 272 8028 110 454
X016 25425 540 8X029 220 227
doi7 030 200 8030 340 2,08
Axoes it L ® I.L.P. TOROIDAL TRANSFORMERS
4%030 240 0.50 ARE GUARANTEED FOR 5 YEARS

CHOICE OF 3 PRIMARY INPUTS

LL.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 Pnmary (Europe) insert | in place of “X" in type number.
For 240V Pnimary (U.K.)insert 2 in place of “X" in type number.

Exampie — 120VA 240V 15+ 15V. 4A=42013.
+ CUSTOMER DESIGN ENQUIRIES INVITED.
QUANTITY PRICE LIST AVAILABLE.

FREEPOST facility.(U.K. only).

Simply address envelope 1o FREEPOST to address below. NO STAMP REQUIRED

TO ORDER Enclose cheque/Postal Order/Money Order able to I.L.P.
Electronics Lid or quote your ACCESS or BARCLAYCARD
account No. To pay C.0.D. add £1 extra to TOTAL value of order.
Also available gom ELECTROVALUE and MARSHALLS.

B ) B P 1RANSFORMERS

A division of .L.P. ELECTRONICS LTD.
FREEPOST T1 GRAHAM BELL HOUSE ROPER CLOSE
CANTERBURY CT2 IEP
Phone (0227) 54778 Technical (0227) 64723 Telex 965 780

PCB'S FOR PRACTICAL WIRELESS PROJECTS

Jan. B0. Nimbus Radio Control Encoder WROG1  Price £2.28 30 pence p&p.
Jan. 80. Nimbus Radio Control Rec.  WROG64  Price £2.92 30 pence p&p.

Jan. B0. AF. Speech Processor WROB8  Price £2.28 30 pence plp.
Jan. B0. Wide Band Pre Amp. WRO67  Price £0.70 30 pence p&p.
Jan. 80. Nimbus Radio Contral T.X. WRO62  Price £2.26 30 pence plp.
April 80 Signal Generator WRO70  Price £2.71 30 pence plp.
April B0, P.W. Nimbus Relay WRO75  Price £0.55 30 pence php.
April B0. P.W. Nimbus Modulator WRO74  Price £0.70 30 pence p&p.
April 80. Nimbus Transceiver WR073  Price £5.30 30 pence p&p.

May 80. Hundred Second Photo Timer WRO78  Price £2.48 30 pence p&p.
June 80. Audio Limiter Main Board WKO76  Price £2.00 30 pence pép.
June 80. Audio Limiter WKO077  Price £1.15 30 pence p&p.
June 80, Pudio Limiter RF Input Board WRO79  Price £1.30 30 pence p&p.
June 80. VHF/UHF Repeater Timer Main WROB0  Price £1.90 30 pence p&p.
June 80 P.W. Nimbus Base

Station Adpt. WR083  Price £2.60 30 pence pép.
June 80 Acoustic Flash Trigger WRK84  Price £1.25 30 pence plp.
Aug. B0 Made! Railway Controller WR085  Price £2.17 30 pence pp.
Sept. B0 Transceiver Power Unit WR095  Price £0.62 30 pence plp.
Sept. 80 P.W. Nimbus Tonedurst/

Timer Module WRO96  Price £1.85 30 pence p&p.
Sept. BO Beginners 2m Converter WADGB34  Price £1.08 30 pence plp.
Sept. 80 P.W. Tamar Board 1 WROB6  Price £0.80 30 pence plp.
Sept. BO PW. Tamar Board 2 WRO87  Price £1.50 30 pence p&p.
Sept. 80 P.W. Tamar Board 3 WROB8  Price £1.71 30 pence plp.
Sept. 80 P.W. Tamar Board 4 WROB9  Price £1.71 30 pence p&p.
Oct. B0 P.W. Tamar Board § WRO030  Price £3.70 30 pence p&p.
Oct. 80 P.W. Tamar Board 6 WROS1  Price £3.70 30 pence plp.
Oct. 80 P W. Nimbus 7 Mains

PSU/Charger WRO97  Price £0.80 30 pence p&p,

Oct. BD Direct Conversion Receiver WRO082  Price £1.40 30 pence p&p.

FULL RANGE OF RS COMPONENTS AVAILABLE

C. BOWES ELECTRONICS
252A Stockport Road, Cheadle Heath,
Stockport, Cheshire SK3 OLX.
Tel: 061-428 4497

Please enclose cheque or postal order with order.

PRICES REDUCED

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 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 £115.00
Also new the Persuade Speech Processor units all standard
rigs CB or amateur £38.18

* % %% A% %

Order with complete confidence (C.W.0O. 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

|

www americanradiohistorv com
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TBAL 205
L200
u2378
uz4m
U257
U2678B
LM301H
LM30IN
LM308H
LM308N
LM3 39N
LM348N
LF351IN
LFISIN
LM374N
LM3a0N-14
LM380N-8
LM3BIN
IN419CE
NES44N
NES55N
NESS56M
NESEO0N
NESE2N
NES64N
NESESN
NES66N
NESTON
SL624
TBAGS5L
UATOSHC
WATOSPC
WATLI0HC
uA710PC
UAT41CH
VAT4IN
UAT4TON
UAT4BDN
uA753
uA758

Please send

enguiries,

Practical Wireless, December 1980

1.00
1.95
1.28
1.28
1.28
1.28
0.67
0.30
0.96
0.65
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Access/Barclaycd
(min £5 please)
Callers welcome

KB4413 1.95
KB4417 1.80
TOA4420  2.25
KB44208  1.09
KB4423 2.30
KB4424 1.65
KB4431 1.95
KB4432 1.95
KB4433 1.52
KB4436 2.53
KB4437  1.75
KB4438 2,22
KB444l 1.35
KB4445 1.29
KB4446 2.75
KB4448 1.65
NESO44N  2.26
HNESSIZN  1.85
SD6000  3.75
5L6270 2.03
sL63lo 2.03
SLE60D 3.75
SLEG4AD 2.75
SLE6S0 3.20
SL&T00 2.35
ICLEB03BCC 4.50
M5L9362 1.75
M5L9363 1.75
HAL1211  1.95
HA11223  2.15
HALL22S  1.45
HAL2002  1.45
HAL2017  0.80
HAl2402 1.95
HAl2411 1.20
HAl12412 1.55
LF13741 0.33
SN76660N 0.80
FREQUENCY DISPLAY.
& SYNTHESISER ICs
SAALDS6  3.75
SARI058  3.35
SAALO0S9  3.35
11090DC  14.00
L1232 19.00
LNL242  19.00
MSL2318 3.84
MSM5523 11.30
MEM5524 11.30
MSM5525  7.85
MSM5526  7.85
MEM5527 9.75

MEM55271 9.75
ICM7106CP 9.55
ICHT107CP 9.55

ICM7216B 19.25
ICMI21TA  9.50
SPE6X 3.85
SPRE4T 6.00
95HI0PC 6.00
HDLO551 2.45
HD44015 4.45
HDL2009 6.00
HD44752  8.00
CMOS 4000 SERIES
4001 0.17
4000 0.17
4002 0.23
4008 0.80
4009 0.58
40108 0.58
40L11AE 0.20
40118 0.20
4012 0.55
4013 0.55
4015 0.95
4016 0.52
4017 0.80
4019 0.60
40208 0.93
4021 0.82
4022 0.90
4023 0.17
4024 0.76
4025 0.17
4026 1.80
4028 0.72
4029 1.00
4030 0.58
4035 1.20
4040 0.83
4042 0.85

TTL Nand LSN 7443 1.15 7415112 0.38 745169 2.00  VARICAP
74448 1,12 7415113 0.38 © 74170M 2,30 TUNING DIODES
74008 0.13 74458  0.94  74LS114 0.38  74LS170 2.00 | BAIDZ 0.30
74L500 0.20  7446N  0.94  74118N 0.B3  74L5174 1,20 BAl2L 0.30
74018 0.13  74LS47 0.89  74120N 1.15 741758 0.87 ITT210 0.30
74501 0.20  7448N  0.56  7412IN 0.42 7415175 1.10 BA204B 0.36
74020 0.14  74LS4B 0.99 741220 0.46 TAL76N  0.75 BBL058 0.36
74L502 0.20  74LS49 0.99 74123 0.73  TAL7IN 0.78 BBI0Y 0.27
7403 0.14 451N 0.17 745124 1.75  7418IN 1.65 MWL25 1.05
74L503 0.20  74LS51 0.24 741258 0.38 74LS181 3.50 BE212 1.95
74044 0.14 7453 0.17  74LS125 0.44 7415183 2.10 KV1210 2.45
74L504 0.24 74548 0.17 741264 0.57 741848 1.35 KV1211 1.75
7405 0.18  74LS54 0.24  74LS126 0.4d4 74185N 1.34 KV1226 1.95
741505 0.26  74LS55 0.24  74128N 0.74 74LS190 0.92 KV1225 2.75
74064 0.28  T460N  0.17  T413AN 0.73 741928 1.05 KV1215 2.55
74078 0.38  74LS63 1.24  74L5132 0.78 7415192 1.80 KV1225 2.75
74084 0.17  T470N  0.28 7415136 0.40 741938 1.05 SWITCHING AND
74L508 0.24 747N U8 745138 0.60 7405193 1.80 PINDIODES
74098 0.17 747m 032 T414IN  0.56 T4194N 1.05 SHOTTKY DIODES
74L509 0.24  74LS73 0.38 74142 2.65 741968 0.99 T OIODES
74100 0.15  7474N  0.27  74l4W 3.12 74L5196 1.10 BALG2 0.19
74L510 0.24  T4LS74 0.28 741448 3.12 7415197 1.10 .
741N 0.20  7475N  0.38  74iS145 0.97  T4198N 1.50 BA244  0.17
74LS11 0.24  7476N  0.37 74047 1.95 741998 1.60 BA379 -0.35
7412 0,17 74LS76 0.38  7414an 1.09 74L5247 0.93
T4lX  0.30 T4LS78 0.38 7415148 1.19 7415257 1.08
74148 0.51 T4BON  0.48 741508 0.99 T4LS260 1.53 Loy
74L515 0.24  74BIN  0.86 741514 (0.55 7415279 0.52 IN4148 0.06
T416N  0.30 74828  0.69 7415151 0.84 7415283 1.20 1N4001 0.06
T4L7N  0.30 74858 1.04 74153 0.64 74L5293 0.95 1N4002 0.07
74200 0.16  74LS85 0.99 745153 g.s4 74L5365 0.49 1N5402 0.15
74L820 0.24 741586 0.40 741548 0.96 TALS366 0.49 cA9l  0.07
742N 0.29 748N 2.05  7415sN 0.54 74L5367 0.43 AALL2Z 0.25
T4L521 0.24 74908  0.33 7415155 1.10 T4L5368 0.49 BRIDGES:
742 0.27 74L590 0.90 741568 0.80 TALS374 1.80 LA/SOV 035
74258 0.27 491N 0.76 4157 o0.67 7415377 1.95 6R/200V 0.75
7427N  0.27  T4LS91 1.10 945157 gss  74LS3TY 1.30
74LS27 0.44  TA92N  0.38  94c)cg gogo  TALS393 1.40
74288 0.35 ;:1-332 g-?g 741508 2.10
TS 0.32 49 D-32  74l6N 0.62 TOKO COILS AND FILTERS
., 0.17 93099 945160 1.30 SEE THE EXTENSIVE SECT
JALS30 0.24  7494N  0.78 94161 0.92 IN OUR NEW PRICE LISTS AND
74320 0.25  7495N  0.65 45161 0.78 CATALOGUE
741532 0.24  74L595 1.14 7415162 1.30
74378 0.40  7496N 058 9415w 0.92 LF/HF FIXED INDUCTORS
7438N  0.33  T41S96 1.20 745163 0.78 —FULL E12 RANGE
741538 0.24  7497N  1.85  74lp4N 1.04 784 series luH-lmH 0.16
T440N  0.17 7415107 0.38 7415164 1.30 8RB series
74LS40 0.24  74109N 0.63 74165y 1.05 100uH-33mH 0.19
74418 0.74  74LS109 0.70 7415165 1.04 10F8 series
74424 0.70  74110M 0.54 74167TH  2.50 3 3mH~120mH 0.33
741542 0.99  74111N 0.68 10RBH series
120mé-1,5H 0.55
PIEZO SOUNDER
4044 0.0 VOLTAGE REGULATORS 782720 0.44
4046 1.30
4047 0.99 T8series 0.95
4049 0.52 79series 1.00 CRYSTAL FILTER PRODUCTS  LEDs
4050  0.55 78Mseries 0.65 10.7MHZ 2 POLE TYPES: SMM RED 0.12
4051  0.65 78Lseries 0.35 10MISA 1SKHZ B4 2,49 | JMM RED CLEAR 0.15
4052 0.65 79L05 0.85 10.7MHZ 8 FOLE TYPES: I
4053 0.65 7BMGT2C 1,75 10M4B1 15kHz BW  14.50 | 2.5
4063 1.09 79MGT2C 1,75 H4402 7.5KHZ BW 15.50 | SMM
4066  0.56 723N 0.65 10M220 2.4KHZ SSB 17.20 | MM
4068 0.25 L200 1.95 HF FIRST FILTER: I
4069  0.20 TOAL412  0.75 B34FBA 34.5MHz WF 32.00 | 2.5
4070 0.20 NESSS®  1.25 SMM YELLOW  0.15
4071 0.20 MIL7MP  1.48  RADIO CONTROL CRYSTALS 3MM YELLOW CL 0.16
furz el IR LB (%o splits available) | 35 x o vE Omy
4075  0.20 MICROMARKET MM TX:- SMM ORANGERED 0.20
4076 0.90 = 3rd OT 30pF HC25U 1.65 | symomA L 0.29
4077 0.20 B0BOA/2 7.50 AM/PM RK:- IMM ORANGERED 0.19
4078 0.20 8212 2.30 Jrd OT 30pF HC23U 1.65 2.5 X% 5MM ORA 0.24
4082 0.20 8214 3.50 M T - SMM INFRA RED 0.56
4093 0.78 8216 1.95 Fund 20pF HC25U  1.85 | ppiql IR CET 1.51
4175 0.95 8224 1.50 Pairs M 1.5 IR CPT CPLR  1.44
4503 0.69 8251 6.25 Pairs AM 3.10 SMM CLIP 0.04
4506  0.51 8255 5.40 LCOs
4510 3 aigi
Sl 18 | ewe s cavstas et
4512 0.98 6810 5.95 32.768 kHz 2.70 g siats a3
4514 2.55 66820  7.45 100kHZ  3.85 igit #=33
4518 1.03 850 4.90 455kHZ 5.00
4520 1.09 6852 4.85 1.0Mz 3.00
4521 2.36 . i.76Bz 2.70 SCHOTTKY DIOCE BAL
4522 1.49 MC2708  7.50 4.0000Hz  2.00 TXERS
4529 1.4) 2114 6.50 4.19439MHz 2.30 ’s‘m L_é%;ﬁmosl_g
4539 1.10 4027 5.78 6.5536MHz  2.10 SBL1-8 .1-200MHz  4.55
4549 .50 2102 1.70 10,084z 2.50 SBLI-X 10-1000MIZ 5.75
4554  1.53 2112 3.40 10,6985z 2.50 SRAL .5-5000Hz  B.AS
4560  2.18 2513 7.54 10.70154Hz 2.50 SRAL-1 .1-500MHz  9.25
4566 1.59 HM4TLE  4.50 10.245dHz 2.50 SRALH  .5-50004z 13.35
4568  2.18 81LS97  1.25 10.7Hz  3.00 SRA3 .025-2004iz 10.25
4569  3.03 1l.5244z  2.50
4572 0.30 100MHz 3.00
4585  1.10

CWO pleas.

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

TRANSISTORS

0.08

0.08

AUDIO POWER
DEVICES
258753 2.34
258723 2.34
25K133 3.00
257 48 3.00
3.10
3.75
3.75
0.52
0.52
0.33
0.33
0.30
0.31
SMALL SIGNAL
RF DEVICES
BF194 0.18
BF195 0.18
BF224

25K134
25K135
257 50
an535
BD536
BD377

23866 0.85

SMALL SIGNAL

RF FET/MOSFET

PRICES EXCLUDE VAT - PLEASE ADD 15%*
Postage 35p per orde

(*UK only)

uambhit

ITERNATIONAL

CM161,
Ministure ciock,
12/24 hr,, alarm,
day, date,
backlight.

All for.....9.95

CWO PLEASE : Commercial MA terms on application.
Goods are offered subject to availability, prices subject

to change - 5o please phone and check if in doubt.

200 North Service Road, Brentwood Essex

TELEPHONE (STD 0277) 230909 TELEX 995194 AMBIT G POSTCODE CM144SG

www americanradiohistorv com

CAPACITORS
All 5mm or less spacing

CERAMIC S0v
2PL, 311, 4PT Ll
8B2,10P, 15, 18P. .0.04
22P,&TH, 331,470
S56P,68P,82P,100P.0.05
L50F,220P, 2708
1308,3909,470P, . .0.055
INO, 202, 3N3 , 4NT

10N (0.0LuF)....0.05
- (P O—— 0.06
100M,220N. 40004 .0.09
MONOLITHIC CERAMIC
10N, 100N, ccvvvnns 0.16
FEEDTHRU

1IN0 SOLDER N, ...0.09
POLYESTEH (SIEMENS)
10mm LEAD SPACING
1ON,228,33N. .....0.17

47N, 68N, 100N, . .. .0.19
220N,4700. .. «0.22
WP ociciainvans 0.29

POLYESTER (GENERAL)
10mm LEAD SPACING
108,15N,224,32. .0.06
4T, 68N, 100N, . ... 0.08
Z20N..vienannonns 0.11
20mm LEAD SPACING
2200,3308,470N. . .0.18
MYLAR

Smm LEAD SPACING

1NO, LON,22N,3 34, .0.08
100N, cvvnvannsnns 0.09
20mm LEAD SPACING
2200,4700. + o0 0v 0.17

POLYSTYRENE
10p,15P,18P,22P,
27P,47P,56P ,68P. .0.08
100P,180P, 2200,
270p,330p,390P. ..0.09
470P,680P,820P...0.10
180, 1N2, 185, 1N8. .0.11
2N2,2N7,3N3,3N9. .0.12
4NT ,5N6,6N8, 10N, .0.13

TANTALUM BEAD CAPS
l6v: 0.22,0.33,
0.68,1.0....00...0.18
lév: 2.2,4.7,10..0.19
6v3: 22,47.......0.30
10v: 22,100..... +0.35

ALUMIN ELECTROLYTICS
RADIAL (VERT. MOUNT)
(uF/voltage
1/63,2.2/50,4.7/35
10/16,15/16,22/10

33/6.3.c00annans 0.08
22/16,33/10,
[ Pt . 0.09

10/63,22/50,33/50,
47/16,100/16.....0.10
47,/63,100,/25,220/16

470/6.30 0 avnniaaaal2
100/63,470/16,
1000/10. .. 0euuass0.1B

1000/16,470/63. ..0.23
1000,/63,2200/16. .0.30

3300/25. 0400
1000/100. ..
10000/70.4 4 0uvvens 3.00
AXIAL (HORIZ. MOUNT)
1/25,4.7/16,6.4/25
10746 v asns il
4.7/63,22/10,22/16
33/16u 00 ernennssa0.09
47/25,100/16.....0.10
100/25. 2 e0esenaasall

1000/16 0.25
2200/16,1000/25..0.36
1000/35,4700/16. .0.45
1000/50. ccausaasa0.58
RESISTORS

0.254, 5% E12 CARECN
Lotum=10Mu s vanaias 0.02

0.25W 1% E12 METAL FILM
L.lohm=1M.....0..0.05

10mm TYPE

100chms=2M5. « « + 440,12
HORIZ CERMET

Lk, LOK.wanaversd0.27

CATALOGUES
2 & 3..60p ea
75p

(4 inc. rev, of
part 1)

ALL PARTS :




Technical
Training in
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
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.

Il: To: International Correspondence

Schools
SINCE 1890

Dept. 2768 Imertext House, London
SWE 4UJ or telephone 622 9911

Telephooe NOMbDEE ooy Cam i s i S e S e s
EI.llll'llIIllIIIlllllllllllﬂlllIlllllllll'lll ]

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

s FOR BEST VALUE
al IN THE FINEST
SHORTWAVE RECEIVERS

Trio R-1000 is a high class general coverage receiver covering 30 bands
between 200kHz and 30MHz with a PLL synthesizer that incorporates all of
TRIO's sophisticated electronic technology developed over recent years.
Both digital display readout (1kHz resolution) and analog display (10kHz)
resolution) are provided for easy and accurate tuning.

The R-1000 slso includes a quartz digital clock with timer, three IF filters, RF ATT and tone
control, etc. to ensure the best receiving conditions for each mode.

Due consideration has been given to innovative design and compactness, making the R-1000
an incomparable station recaiver for radio s, professionals, BCL's and
SWL's. etc, 240V AC/12V DC supply.
£298 (+ £5.50 carr.)

BEARCAT 220FB

Fully synthesised frequency tuning of 66-BBMHz, 144-174MHz, 421-512MHz FM and 118-

136MHz AM 1o cover Marine, Aircraft, Amateur and Commercial bands. Automatic search

and scan modes. 240V AC/12V DC supply. Complete with manual, mounting bracket and
telescopic aerial.

FOR ONLY £258 (+ £5.50 carr.)

2 Metre MIONITOR RECEIVER

(as featured in April 1979 issue of PW.}

kronty £ 48.25H LesscrystaL

Using our multi-channel version of the PCB, allowing up to
7 crystals to be fitted.

I.C. also available separately SL6640 £3.60.
All prices INCLUDE VAT but please note minimum post & pkg. charge {except
where indicated) is 40p. EXPORT ORDERS welcomed. Send SAE for complete price list

Pay by Barclaycard, Trustcard, Visacard, Access, Furocard, Master Charge etc; Cash; Chegue;
H.P: or the New Catronics Credit Charge Card.

S  CATRONICS LTD. (Dept. 82),
U'On\c . COMMUNICATIONS HOUSE,
a 20, WALLINGTON SQUARE,

WALLINGTON, SURREY SM6 8RG.
Tel. 01-669 6700 (9a.m. to 5.30p.m. Sat. 1p.m.) Closed lunch 12.45-1.45.

Practical Wireless, December 1980
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COMPUTERS AUDIO RADIO MUSIC LOGIC TESTGEAR CB GAMES KITS

It's a11 at Breadboard ’80

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.
There will be demonstrations on most stands and many feature
special offers that are EXCLUSIVE to Breadboard!

All aspects of this fascinating field are catered for, from CB to
home computing, so whether you want to buy a soldering iron or a
synthesiser — or just keep up to date with your hobby — don't
miss Breadboard ‘80.

Royal Horticultural Halls ot
Flverton Street
Westminster London SW1
November 26-30 1980

26th Nov — WEDNESDAY — 10am-6pm
27th Nov — THURSDAY — 10am-8pm
28th Nov — FRIDAY — 10am-6pm

29th Nov — SATURDAY — 10am-bpm o """
30th Nov — SUNDAY — 10am4pm ¢ S
- '¢ : Py \g“’eﬂ
Practical Wireless, December 1980 9
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TTLs BY TEXAS 74221 160p| 74LS192 140p [ 74C157 250p | LINEAR I.C.s TRANSISTORS TIPAIC 78p | 2N3866  %0p | DIODES
200 11p | 7497 1sop | 74251  140p| 74LS193 140p | 74C160 155p| AY1-0212 MC1496  100p | AC127/8 20p | BFYS1j2 22p | TIP42A 70p | 2N3203/4 18p | BY127 1
Taoy 12 | 14100 1309 | 74258  250p| 74LS195 140p| 74C161 155p| AY1-1313 688p | MC3340 120p [ ADs  Top | BFYSs  33p | TIP42C  B2p | 2N390S/6 20p | OAdT  9p
Ji02  1am | 71104 'esg | 74285  s0p|74LS196 120p| 74C162 155p| AY1-5050 212p | MCBD 128 | ADt61/2 45p [ BFYSO S0p | TIP2055 7T8p | 2N4035 8Sp | OASt  1Sp
Jios 14| 74105 esp | 74278 290p| 74LS221 100p| 74C163 15Sp[AVS-1224A225p | MKS0398 7 BCIO/8 1p | BRY3) asp | TIP305S 70p | 2N4DSa/o 12p [ OAss  15p
Jio:  14p|J4i07 34p 74219 140p| 74US240 175p| 74Ci6d 120p| AYS-1315 0gp | NES31 4 BCI0g. Wp | BSXigjeo 20p | TISH3  3p [ 2N4060 120 | OAS0 9o
7405 i0p| 14100 ssp | 74283  1%0p| 74US241 178p[74C173 120p| avs-1317 780p | NESEK  225p | “Beiays 9p | BUTOS 190p | TISS3  30p | 2N4D81/2 18p | OASt  %p
7406 32p | 74110 55p | 74284 400p| T4LS242 175p| T4C174  180p| AY5.1320 320p | NESSS 25p | BCl49 10p | BU10B 250p | ZTX108 I%g 2N4123/4 22p | OASS  9p
7407 325 |74111 7Top | 74285  400p[74LS243 175p| 74C115 210p| Casols  §op | NESSS Jop | BCis1/s fop | BU205 220p | ZTX300 1ip| 2N4125/6 22p | OA200 9p
7408 19p | 74116 200p | 74230 150p|jais244 198 | 74C192 150p| cajoss  70p | NESGIB  425p | BC159 11p | BU208 240p [ ZTX500 15p 4280 20p | OA202 10p
7409 19p | 74118 130p | 74233 150p| 7ais245 280p| 74C193 150p| CA3JMB  225p | NES62B  425p | geiggc 12p | BU406 14sp | ZTXS502 18p | 9N4d01/3 27p [ 1N9t4  dp
7410 15p | 74119 210p | 74294 200p| raLczor zwp| 74C194  220p| CA3080E 72p | NE 130 | BGi72- 128 | ., . ITXS04 30p | 2N4427 p| ING1E  Tp
7411 24p | 74120 110p 74298 200p | 74LS257 120p| 74C195 110p| CA3080E 225p | NESES 155p BCiTI8 17p MJ2501 225p | 2N457TA 250p | 2N4BT1  60p | 1N4148  dp
2412 20p | 74121 28p | 14365  150p|74LS250 175p)| 74C221 175p| CA3000AQNTSp| NESST  178p | pcyzg - qgp | MJ2055 100p | 2Ness  3sp | 2NSOB7  27p | IN40O2  Sp
7413 30p | 74122 dsp | 74366 150p | T4LS298 2690| y00 SERIES | castioe 100p | RC41S1  400p | ‘BCiszia 10p | MJI! 225 | 2Newr  28p | 2NSOB9  27p [ 1N4OO34  6p
7414 60p | 7a123 a8 | 74367 150p| T4LS373 200p| 4509 15p| CA340E 7ep | SPasis  7s0p | BCisd 11p | MJE340 65p | 2NGeT  45p | ZNSIT2 279 | 1MAO05 - €p
Mis  27p | 1125 ssp | 74368 150p| TALSIT4 198 401 25p| CA3160E 75p | TBAS41B11 BCTeT  s4p | MIEEST3 108n | 2lI00A 200 Noter  sab | WNewi 1am
7417 74126 74350  200p | BIL 4 209 759 p| 2N
Ti2o 176 | 20128 ;g: 74393 200p| 81595 140w | (002 z.g: ICLT106 9250 | TBAGGO sen Behias 1ip| MPF102 dsp | bhis NS5194  80p | 1N5404/7 19p
7421 40p | 74132  75p | 74430  225p| BILSST  140p| 4507 25p| ICLB03E 340p | TBABIO 100p 2P | MPF103/440p | 2N930  18p | 2N5245 40p | ZENE
7422 22p | 7413 e0p | T LS 811598 1400 | 4o0a s0p| LM301A 38p | TBAS20 80p | B4rs 305 MPF105/640p | 2N11312 200 20206 ] e
L ] . P

nay M |dui o |Semies | |G00 faplios | Dun” e | Toawe g |“Scler | MESAWME | IMON 3| Dl den| 1w
7426 40p | 74145 90p | 7aLS0z  18p| 9302 175p| 4514 25p 4 10p| tomi00e 3285 | Deciia 18P | MPSASS 320 | 2N2102  60p | 2NS458  40p [ SPECIAL
7427 34p | 74147 190p | 741504 1ap | 9308 3sp| 4o12 18p| LM33p ®p | Toacos 3000 | gcss7E 185 | MPSUO6 63p | 2N2160 120p | 2NS460 40p | OFFER
7428 36p | 74148 150p | 74LS08  22p| 9310 275p| 4n43 sop| LM348 $p | TDAI022 800p | Do 18P MPSUS 78p [ 2n2z1aa 30w | 2NS485  ddp | 100+ 741
7430  17p | 74150 100p | 74LS10  20p | 9311 215p | 4014 sp| L3t 17se | XR2206 400p Pl ocos  130p| 2NZ222A 20p | 2N6027 4dp | £16
M2 3 [ T4i51A 0p | 740513 38p sz }::: o1s #p| (m3so  7sp | XRz207 4o00p | BSYIY, ‘,!: oC3s  130p ZhizamA ’;‘.?; e }g: 100 =5

40p | 74153 70p | 7ats14  78p 401 45
7431 35p | 24154 100p | 74LS20 220 9316 225p| gy a0p ng:;ﬂ" m“ ::31: :::" BD1312 500 | Roooss zo0p | 2N2646  50p | 2N6200  65p | 100+
7438 35p [ 74155 80p | 74LS22  28p| 9322 1500 4058 3p| (Mioe  360| Znid.  sen | BO¥SE 2Mp | Ragiop 200p | 2N2904/5A 30p [ 2N6292  6Sp | RCA 2N30SS
7440 17p | 74156 90p | 74LS27 3sp| 9368 200p| 4o9 4sp Pl SNeeE  ass | BF0, 320 2N2906A 24p | 2N128  120p | £36
7441 70p | 74157 70p | 74LS30  22p | 9370 200p| 4oo0 100p| LMT10 50p P | BF244B 35p | TIP29A 40p | 2N2907A 30p | 3N140  100p | BRIDGE
7442A 60p | 74159 190p | 74LS47  sop| 9374 2000 gpoy  gqop| LM733  100p [ ZN42SE  400p | BF256B 70p | TIP20C S55p | 2N2926 9p | 3N201  110o | RECTIFIERS
7443 112p | 74180 100p | 74LSS5  30p 4022 1o0p| M4 29p | ZN1034E 200p | BF257/8  32p | TIP30A 48p | 2MN3053 3N204  120p | 1A S0V 21p
7444 12p | 74161 100p | 74LS73  S0p| 9892 ' 4023 22p| LM747  T0p | 95H0  800p | BF259  36p | TIP30C 60p | 2N3054  B5p [ 40290  250p | 1A 100V 22p
7445  100p | 74162 100p | 74LS74  40p| INTERFACE| 4024 50p |  LMI48 BFA3Y  27p | TIP31A 58p | 2N3055  48p | 40360 40p | 1A 400V 30p
74464 74183 1000 | 74L575 50p| I-C.8 4025 20p| M3300 8FR30  27p | TIP3IC 62p | 2N3442 140p | 40361/2 45p | 2A sov 3op
J447TA 70p | 74184 1009 | 74LS83 110p| MC1488 100p| 4025 130p| LM3S11 130 BFR4T 27p | TIP32A  68p | 2N3553  240p | 40384  120p | 2A 100V 35p
7448 80p | 74165 130p | TALSES 100p| MC1489 100p| 4p27 sop| LM4136  120p BFR7S  27p | TIP32C @2p | 2N3565 30p | 40408 T0p | 2A 400V 45p
7450 17p | 74166 100 | 74LSBE  40p| 75107  180p| 4028 14p| MCI310P 150p BFABD  27p | TIP33A 80p | 2N3643/4 48p | 40409 65p | 3A 200V 60p
7451 17p | 74167 200p | 74LS90  Gop| 75182  230p| 4020 100p| MCI458  a8p BFRB1 27 | TIP3IC 114p 702/3 12p | 40410 65p | 3A 60OV 72p
7453 17p | 74170 240p | 74LS83  e0p| 75450  120p | 4030 s5p| MC1495  400o BFX29  Mp | TIP4A 115p | 2N3T04/5 12p | 40411 I0p | 4A 100V 85p
7454 17p | 74172 T720p | 74LS107 4Sp| 754512  72p| 4031 200p BFX30  34p | TIP34C 160p | 2N3706/7 12p | 40594  97p | 4A 400V 100p
7460  17p | 74173 120p | 74LS112 100p| 75491/2  96p | 4033 180p| VOLTAGE REGULATORS BFXB4/5 30p | TIP3SA 22Sp | 2N3708/9 12p | 40595  105p | BA SOV 80p
7470  3p | 74174 93p | 74L5123 75p| C-MOS I.C.x| 4034 200 Flnd Plastic TO-220 BFX86/7 30p | TIP35C 200p | 2N3773  300p | 40673  75p | 6A 100V 100p
412 MWp | 74175 85p | TALS132 p| 74C00 25p | 4035 110p| 1 +va 1A —ve F 30p | TIP3GA 270p | 2N3819  25p | 40841 90p | 6A 400V 120p
7473 Mp | 74176 90p | 74LS133 60p| 74CO2  25p| 4040 100p sv 7805 €0p: 5V 7905 7o, | BFWI0 90p | TIPIGC 340p | 2N3820 S0p | 40871/2  90p | 10A 400V 200p
7474 .:: T ‘!op 74LS138  60p| 74C0O4  27p| 4041 80p|12v 7812 BO0p 12V 7912 70p | BFYSO  22p [ TIP41A 65p | 2N3ses  70p 25A 400V 400p
7475 74178 180p | 74LS139 60p| 74C08  27p| 4042 sop| 15V 7815 60p 15V 7015 :
7476 35p (74180 Bop | 74LS151 100p| 74C10 zr: 4043 ln: 18Y 7818 %p 18V 1918 :: RED LEDS For full lists please send S.AE. or see
7480  50p | 74181 200p | 74LS153 60p| 74C14  90p | 4044 90p| 24V 7824 ®0p 24V 7924 %0p | 0125° 12p  50-10p our full page advertisements in P.E.,
E5r] '::: 14 ‘;g: Lt ;g; gn g:glag g;: dois '1:: '?\'.r"'?m;oisf ﬂﬂm?u o:o-u 0.2 12p  50-10p E.T.L, Wireless World.
T4B3A 90p | 74185 150p | 74LS160 100p | 74C32 I6p | 4048 55p| 12v 78L12 35p 12V 70L12 #80p
7484 100p | 74186 BOOp | TALS161 100p| 74C42  110p| 2049
7485 110p | 74130 100p | 74LS162 140p| 74C48  250p| 4050  4vp ::v 1915 She l1sv 7915 300 | Please add 30p
7486 Mp | 74191 100p | 74LS163 100p| T4CT3  75p| 4051 sop| OTHER REGULATORS p&p and VAT at 15%
e, e s e | e bl e )N 1 TS 21 Gout, Cotleges, stc.
74504 3o -] L] p| 4 ovt. o L
7491  3Bp| 74194 100p | 74LS173 110p | 74CB6 65p | 4055 125p| LM323K  825p T7BHOSKC lflg orden‘ a egte:i el 17 BURNLEY ROAD
TllﬂaA 48p ;:::g ::p ;4t ,1‘;; “=p uggo ’gp 4056 135p | LMT23 3Tp TBMGT2C 140p Cait GI:?D ed.
T4H3N P| p | 74LS1 p| 74C95 p| 4058 800p allers welcome
Hity 3r|ine e |iSi Eme| UG [Beli%  {ls| ORTO-SLACIROMICS: weet o | B e W

p P 5 p| 74Cis0  250p | 4 20p | 2NSTIT 45 2 90p 1 ON-FRI  9.30-5.30
7496 65p | 74199 150p | 74LS191 100pl 74C151 260p ) 4066 55p] OCPT1 130p ORPB0 #0p TIL78 n= SATURDAY 10.30-4.30 Tel: (01) 452 1500 Telex: 922800

PRINTED CIRCUIT MATERIALS

PC eiching kits:- economy £2.72, standard
5.06. 40 sq ins pcb 50p. 1 Ib FeCl £1.60.

etch resist pens:- economy 50p, dalo 90p.

drill bits 1/32" ar Ymm 35p. etching dish

92p. laminate cutter £1.30.

BI-PAK AUDIO MODULES

AL30A [£4.53. PA12 £9.31. PS12 £1.75.

T538 £2.70. 5450 £27.90. ALGD E5.62.

PAI00 £19.24. SPMBO £5.26. BMTBO

£6.06. Steren 30 £23.94. ALBO £8.56.

S5-DECS AND T-DECS

S-Dec £3.79. T-Doc £4.59.

BATTERY ELIMINATORS

3-way types with switched output and 4 way
multi-jack:- 3/43/6v 100ma £2.94, ﬁf'?v}f'Sv
300ma £3.45. 100ma radio types with prass
stud conneciors Sv £4.77, %

PROGRESSIVE RADIO

ALL ORDERS DESPATCHED BY RETURN POST

SEMICONDUCTORS. 2N5062 (100V B00mA) SCR 18p. BX504 opto isclator 26p. CA3130
85p. TBABOOD 50p. Tag4443 SCR 45p. Texas R 1038 power trans, 50p. TDA1151 25p,
SWITCHES. Min. 1oggles, SPST 8x5-7mm 42p. DPDT B«7«7mm 55p. DPDT cfoff
12x11x9mm 77p. HEAVY DUTY-DPDT 240VAC 10 Amp 36p. PUSH TYPE, push on 16x6mm
15p, push 1o break version 17p. 14 pin DL switch 40p.

DISPLAYS. 4 digit LED clock displays with message centre. 0.6 figures, com. cath. with data
-£3.25p. NSA1198 B4 digit multiplexed displays, com. cath, with data sheet £1.45p. SPECIAL
OFFER TIL203 Red LED's 10 for 75p. 0.2 LEDS, red. yellow. green 10p each.

LINEAR 1.C.'s. LM300 40p, LM301 55p, LM308 £1.30, LM324 £1.00, LM388 95p, LM358
50p, LM3B6 90p, LM3900 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, NES50 £1.00, NES44 £1.40, NESES

OHIO SCIENTIFIC COMPUTERS
50 Hz UK Modoels.

16 dil adaptor

Superboard 2 £159 - 15% vat post frae.
Colourboard 2 (This is the new colour version
of Superboard) £215 + 15% var.

d ok ok ok ok ok ok ok ok ok kK

Special offer- If bought with super-
board or colourboard these items are at
the reduced prices shown first. Also sold
* sesparalelv at the bracketed prices. Add ¥
val. Medulator and power supply
o kit £1 [£25). 4K extra RAM £20 (£24], %

SINCLAIR PRODUCTS
PFM200 [£51.95, case EZ 0?
£4.20. kit £13.95. A

E£89, mains adaptor £6.88. PDM35 £34.23,
adaptor £4. 20 case £2 07 DMSSO £76. 70
DM450 £55.5

adaptor

£8.90. Enlernr:se nrog :aTcuIamr £19.95,

Star chess £62. Atari Videocomputer £107.
Cartridges £14.85.
TV GA

AY-3-8550 chip £4, kit £5.26. Swnt cycle
AY-3-B765 chip £14.00, kit £6.95. 10 gama
paddie 2 AY-3-B600 chip £5.95, kit £7.03.
Modified shoot kit £5.28. Colour genarator

100ma £1.20,
£3.78.

JC12 AND JC20 AMPLIFIERS

Integrated circuit audio amplifier chips with
data and printed circuits. JC12 & watls
£2.50. JC20 10 watts £3.54.
CONTINENTAL SPEC. PRODUCTS
EXP300 [6.61, EXP350 £3.62, EXP325
£1.84. EXPE50 £4.14, EXP4B £2.64.

v £4.77, div
£4.77, 9+9v £599, 6+6v £5.99, 45}7
£5.99, Fully stabilized modal 1/9v
400ma £6.95. car convertors 12v dc input,
output 3/43/6/74/9/12v BOOma £3.04.
BATTERY ELIMINATOR KITS

100ma radio types with press-stud connec-
tors 44v £1.64, Bv E1. 64 Ehl £1.64, 4§H 44w
£2.30, 6.6v £2.30, 9-9v Eiﬂaﬁ *.I’l ”
137 14/1 ?.-’21.-’25&3«"34«’42\: 1A E6.62m
£10.56. Car convertor input 12v dec, out ul

models 2-18v 100ma £3.12, 1-30v 1A £8.10,
1-30v 2A £14.52.

COMPONENTS

1N4148 0.9p. 1N4002 3.7p 741 B dil 20p.
bc1B2, bc184, be212, be214, be547, be549

5A quickblow 2p. resistors 5% W E12 10R

to 10M 1.5p, 0.8p for 50+ of one value.

6.

1000pf 4p. 1n2 1o 10n 5p. ceramic
capacitors 50v E6 22pf 10 47n 2.5p. elec-
trolytic capacitors 50v .5, 1, 2mf Bp, 25v 5,
10mf 6p. 16v 22. 33mf Bp, 47, 6Bmf 5p,
100mf 7p. 330, 470mf 9p. 1000mf 11p.
zeners 400mw E24 2v7 10 33v Tp. preset
pots subminiature O.1W horiz or vert 100 1o

ELECTRONICS

DEPT PW, 32 Goldsel Rd.,
Swanley, Kent BRB BEZ.
Mail order only. Please add 35p postage
Prices include VAT unless stated. Lisis 27p
post free. Overseas customers deduct |3%.
Official credit orders welcome,

£1.70, NE5SE6 £7.70, TAAS50 40p, TAAG21 £2.20, NES5E 50p, C106D SCR 35p.

GPO TELEPHONE DIALS £1.00 (new). JACKSONS CB04 50pf var. capacitors 50p each.
TOOLS. 5 piece precision screwdriver sets, individual handles only £1.06 set.
JUMPER TEST LEAD SETS. 10 pairs of eads 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. 33 « 17« 15mm, output at 3 feet 70db.,
voltage range 4-15vdc 76p, Mercury switch, 1<}, 35p.

Cash with order please, official orders welcome from schools etc., please add 30p

15ma drain,

* {Ea‘sgjfzo:‘s;fa?sl g:::enl:‘ﬂkﬂ‘!caﬂo'ﬂ!; [sw * 6/74/9v 1A stabilized £1.62. Stabilized postage and packing. VAT inclusive. SAE for latest illustrated stock list.
U K| i 1} nes -
54 characters €15 (£20] E‘Tﬁ”&?ri‘ﬂéd asiaf pe: 352;;&7.1;9; 31, CHEAPSIDE, LIVERPOOL L2 2DY
% ok k ok ok ok ok ok k k% K 12/1518¢ 100ma £3.12,
£11.81.  Siabilized vauabla voltage

Home Flacio Top Priority for

COMPONENTS

02.17, DM235 -
A:c:ssanas Ior all 3 modals - le:hzaéguanle gol,,',’m:?,:,lfc;.ﬁggem:'53:“25325".I "i;sa; everv ccnstructor
. case

HOME RADIO

New SC110 10 MHz oscilloscope £144.95 polyester capacitors 180v 015, 0.68mf
COMPUTER GAMES 2.6p. .1ml 4.0p. .01mf 3.0p, .022, .033mf
Chess champion 6 £49.95. Chess cna1lon? 3. 33 Q?‘,lmf r-:'s 33mit 4. 59 nmf CATA Lo G U E
7 £79. Sensory Chess Champion 8 poh.nswrene capacitors E12 63v 10 10

® 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.

kit £9.95, 4M7 Bp. red LEDs 11p. kets 8 dil 8.7p,
MAINS TRANSFORMERS_ 140 10.1p, 16 dil 12, ocrers Bl 8P )
gu—svgﬁmﬂma” B z*nf =N 2900 gv Price £1, plus 50p for post, packing
Sma p. la a f4 1 12V R
la £3.50. 15-0-15V 1a SWANLEY and insurance.

Send cheque or P.O. for £1.50

HOME RADIO Components LTD
Dept. PW, P.O. Box 92, 215 London Road,
S Mitcham. Surrey. 01-543 5659
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be complete
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All ANTEX soldering irons
have bits which slide easily
on and off stainless steel
shafts. /nside these shafts are
the heating elements for maximum
Sy ? efficiency of heat transter There are no s
Model C screws or screw threads to corrode and stick to shaft \%"M
Bits are heawvily Iron plated for long hife :

* Madel 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 irons Price £1.60 * Model S.K. 1 Kit contains a 15 Watt mimiature iron with 2 spare bits, a coil of solder,
a heat sink and a booklet “"How to Solder” Price £6.25 * Model S.K 3 Kit contains Madel CX 230 iron — 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.

Model TCSUI. 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.

R Madel CTC

Madel SK 1

ST 3 Stand

Madel XTC
Model X25

g A ®oo )
Model 5 K - 4 T " : . "
odel SK 3 4 S LL, /(f:} Model S K 4

A "\'\u“_ x Lty \
Madel CX Rty

Antex [Electronics] Lid., Mayllower House. Plymouth, Devon.
Please send me the following: [ Please send me the Antex Colour Catalogue.
Quantity Model Price | enclose cheque/P.0./Cash Value

P i
1 |
\ 1
[ i
= ____________________________________ ANTEX (Electronics) Ltd., NBEE ... oosssnifsing s sichamsasssddFuss :
H Mayflower House, Plymouth, Devon. Aodiiss o zesinitiiin s iassasees !
LT R PR TP PP P TP PP PR THBpHarE PROUMAOTEIN BTSTHE «oesossrsnssrnnins hsansss asavesans '
: ....................................... Telex: 45296. Giro: 2581000 Tolephone: ....ccvvvvvnniaaansnseccsssans :
, Stocked by many wholesalers and retailers or direct from us .. cc e o e e T,
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ALL PRICES ARE EXCLUSIVE OF VAT

74175 ... 77
TRANSISTOR REGULATORSYEZEE- NI a-tg
1
BCYT1..... 12p i B0p | Tt -3;33
E?l‘}’gz ;gs 74192 ... 120p
s 74193 . 120p
BF183...... 25p L
BF200...... 29p 741806, 110
2 ggg 74LS01 . 11p
BFX08 . 26 740502 . 12p
BFXE8 .. 22p 74L5803..... 120
e e . 74LS04 ... 12p
-105p | 7418102 19p
BEYSY .. LM320T5..105p | 741511 .. 20p
BEv6s LM320T12 105p | 740520 . 18p
BFY90 ..... 56p | LM320T15 105p 74LS30.... 18p
BSX19 LM320T18 105p | 741532
BSYSSA ... 16p | | M323K...450p | 74 545
BU204 ... LM340T5....80p | 74/ 551
BUI208 ... LM340T12..80p | 74555 ..
LM340T15..80p | 741574 ...
0C43....... LM340T18..80p | 74 575
o - 74LS76 ..
740585 ...
2N1132 ... 741590
2N1304 ... Ly
NS 74LS114 .
AL . 9p | 74L8122 ..
7405123 ||
IN2219A . g 21
2Nez2! ..., 745132 ..

2N2368 ...
7405139 .
2N2389..... 7405151 .

g:gggﬁ“-- 74LS155 .
IN2904A T4LS156 ..
e gls 74LS157 ..
e - 74LS165 ..
2N2926Y .. 74L5168 .
2N28260 74LS174 ..
Ehzmc. — 74LS175 ..

. 7415190 .

74L5192 |
74L5194 |
7408195 .
74L5196 ..
74L5197

74L5257 ..
74LS260 ..
7405273 .
T4LS367 ..
74L5378

TRIACS vy 4000
PR 4001 ...
4A 400V | .
4A 600V ... i
6A 400V ..
6A 600V ..
BA 400V ...
BA GO0V ...
IN40O5 . .. 10A 400V . 72p
IN4OO6 . 10A 600V . 84p :
IN4QOT ... 15A 400V . 108p | 74107
ING148 ... 15A 600V . 126p | 74121 &
1S44 ... with internal | 74122 ... .
trigger diac. | 74123 ..... iiivial
4A 400V .. 74145 ... envvess 21002
OPTO 4A 60OV ... S 2114
6A 400V ... 74157 ... 60p voornn 89D 4027
Leds 6A 600V ... 74161 4021 4116
125Red .. 8p| BA 400V ... 4118

125 Green 12p| BA GO0V ... 9
BRIDGE RECTIFIERS
P

125 Yellow 12p| 10A 400V

2R 1 1 v

5 Green . 105 | 154 400V 50V 100V 200V 400V 500V

Displays 15A 600V 138p | 1.5A 34p 36p 38p 40p  S5dp|2708 650p
704 110p 4A  d40p 42p 44p 48p 64p '316 1150p
741 160p | Prices correct 6A 48p 50p 54p 60p 7ap| 2732 4850p
747 160p| at ime of going {254 130p 140p 150p 170p 220p 2
750 . 180p| 10 press (already modified) CPU'S

RETAIL SHOP AND MAIL ORDER m ggg? gggg
WE STOCK A WIDE RANGE OF Mk 3882 625p
* Semiconductors * Resistors- Capacitors » Soldering

Irons & tools * VERO products * OK Machine Tool Co. | All advertised
Products * Microcomputers & Peripherals including 'I“;"":‘ni:q"e"’('}'f:’f
Nascom and Sharp. 35p P & P. VAT | despatch while
* Large range of Microcomputer books additional | siocks last

INTERFACE COMPONENTS LIMITED,
OAKFIELD CORNER, SYCAMORE ROAD, AMERSHAM,BUCKS HP6 6SU
TELEPHONE:02403 22307. TELEX:837788

Write.telephone or call. Access or Barclaycard accepted

COMMUNICATIONS RXs made by Murphy Radio for R.N.
60/550Kc & 1.5/30Mc/s see Nov. P.W. or write for full spec £115.

VIDEO TAPE RECORDERS Philips LDLOOO monochrome +
sound see Nov. P.W. or write for full spec. £185.

U.H.F. Rx ass. small dual conversion Rx as 11 min valves reqgs ext
power 250 & 6.3v supplied with crystal for 243Mc/s O/P for phones
new cond with some info. £16.50. COAX RELAYS coils 24v DC
as 1 pole C/O plus 1p C/O aux contacts supplied with connectors
small size 500 ex new equip. £5. PANEL METER 1 Ma FSD size
front 6x5” these have special mirror scale in cycles, supplied with
ext res unit for 60v FSD £4.50.

SIMULATOR DRIVE ASS this as 60v DC motor with built in
Tacho O/PO to 60v with 24v field supply all connections are
available separate, this drives into a gearbox ass with brass &
fibre gears containing 2 x Magnetic pickoff & 400c motor, main
motor size 43x21" exc spindle, provides basis for constant
speed drive unit £15.

SERVICING JIG non magnetic contained in polished wood case
size ext 11x8x43" contains special fitting & tools £5. TX ASS
removed from signal simulators contains all RF parts to build
160/80/40Mt Tx inc 4 gang tun conds, dial, valves 6FL7, & 5B257
Toroid Tank coils, band swt, tank tuning cond etc with circ removed
from new equip good for 20 watts £17. HEADPHONES type
DLR.5 low res can be used for sound powered intercomm link
£3.50 pair 2 for £6. TX/RX Mk. 123 2.5/20Mc/s Rx tunable
2.5/20Mc/s Tx crystal we have a few of these requiring attention
mostly Rx faults, unit only with circs £25. TEST SET CT373 Audio
Bench test Set 17c to 170Kc plus VTVM & Dist Mes Set full spec
on request new cond £80. POWER UNIT small bench p.u. 240v
I/P O/P var & stab nom 5 to 15v DC at up to 2 amps calibrated scale
size 91x5}" front 73" deep tested with circ £27. MAINS
FILTERS rated 250v 1.5 amp size 2% 14+x 1" new £2.20. AUTO
TRANS 200/250v to 115v 50c at 560 watts fully enclosed new
cond £13.50. RECORDING TAPE Audio 1" by Ampex new
3600Ft on 10% spools Mil spec £7.50 2 for 515.

Above prices include Postage & VAT. Goods ex equipment un-
less stated new. 2 x 10p stamps for list 25/1.

A. H. SUPPLIES

122, Handsworth Road, Sheffield S9 4AE.
Phone 444278 (0742)

PRAGTIGAL WIRELESS T.V. SOUND TUNER

(Nov, 75 article by A. C. Alnslle) Copy of original arlicle 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. 01-794 8751

L.B. ELECTRONICS

SPECIAL OFFER: -5" LED displays. FND500 Full spec. 50p each, larger
quantities P.O.A. P/P 25p,

ASTEC UM1111 E36 Modulators (Pull Outs) 65p each. P/P 25p.

JUST ARRIVED: Battery eliminator 6V 200mA, brand new 95p each. P/P
35p. 5K Multi turn trim pots, PCB Mounting, 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. F/P 25p.

PEWEC: Mini fans 80mm - 80mm approx. 115V £4.50. F/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 1.C's POSTAGE AND PACKING 25p+
*ALL PRICES INCLUSIVE OF V.A.T.*
*MANY SURPLUS COMPUTER BARGAINS *

ACCESS AND BARCLAYCARD ACCEPTED
L.B. ELECTRONICS
11 Hercies Road, Hillingdon, Middlesex UB10 9LS.
Telephone: (89) 55399. z,
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Conquer the 'Chip'— Easy-Fast-Exciting !

AND MASTER ALL THE NEW TECHNIQUES @ Recognition of Electronic Components.

Master Electronics
the new Practical way.

IN MODERN ELECTRONICS. @ Understand and draw Circuit Diagrams.
. Experience with handling Solid State Circuits
@® Buildan 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.
[T~~~ “Colour Brochure — without any obligation. Postto —  Pwjizsiz
l F BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL |
| n 4 Cleveland Road, Jersey, Channel Islands. I
I 1N P 2= '
I = AGAFESS -« o v v e e e e e e e e e e e e e e e e e e e e e I
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SEMICONDUCTORS,

TRANSISTORS THYRISTORS
Pri i Type Price Type Price . Type Price | Voits No. Price | Volis No, Price | Ojno. Size
W€l 503y Bliis  coos Blsis  £013 BRvis  £per ZTX108  £0-11 | 10THYSbomastoy £097 | 53 THYIA/S0 £0-55 | 1501 125 £0-10
AC127  £0-23 BC149  £0-08 BC550 £0-16 BUIOS  £1-84 | ZTX100 £0-41 | 20 THY600ma/20v £0-18 ' 100 THY7A/100  £0-58 | 1502 125 £0-16
AC128  £0-22 BC1S7  £0-12 BC556  £0-16 BUI05/02 £2-24 ZTX300 £0-13 | 30 THYS00ma/30v £0-23 200 THY7A/200  £0°85 | 1503 125 £0°16
AC128K £0-30 BC158  £0-12 BC557  £0-15 BU204  £1-61 ZTX500 £0-14 | 50 THY600ma/50v £0-25 400 THY7A/400  £0°71 | 1504 2 £0°10
AC132  £0-23 BCiS8  £012 BC558  £0-14 BU20S  £1-61 2N1613  £0-23 | 100 THYS00ma/i00v £0-23 600 THY7A/600  £0-88 | 1505 2 £016
AC134  £0-23 ' BCI67 £0-14 BCSS9 £0-16 BU208/02 £2-58 gN1711  £0-23 | 200 THYE00ma/200v £0-44 BOO THY7A/800 £1-05 | 1506 2 E0-16
AC127  £0-23 BC168  E0-14 BD115  £0-58 pyEz0ss £1-04 2N1889  £0-51 | 400 THYB00ma/400v £0-51 1509 2 £0-12
AC141  £0-25 | BCI69  £0-10 BO1I6  £0°92 Mye3ess £0-69 2NIBS0  £OS1 |, L o oo Volis No. Price (111 Red)
ACI4lK £0-35 1 BCIEIC  £012. BDI21  £095 MJE3se0 £0-60 2N1893  £0-35 | VOER N o % GOS8 - 50 THY10A/50  £0-58 SUPER Hi-rite’ Type
A2 g0, BCIT0 E0-10 BDI24  £0-81 wMprico £0-64 2N2147  £0-86 | SOUHEIMED  EO3 400 THYioA/100  £0-85 | 1521 RED £0-11
ACiT6  £0-211BCIT1  £010 BDI3  £0-40 Mprios  £0-40  2N2148  £0-81 | RO TREIAINS B0 200 THY10A/200  £0°71 | 1522 RED £0:11
ACIT6K £0-30 | BCIT2  £010 BDI2  £0.40 MPFios  £0-40 oN2160  £1-15 | G080 PVIRA00  Ep-43 400 THY10A/400  £0-80 [ 1514 orP 12 Light dependent resistor
ACi7e  £029 BCI13  £0-10 BD133  £046 MPSA0S £0-23 2N2192  £04d | 00 THViAI600  £0.81 | 600 THY1DA/600  £1-13 £0-70
ACiTa  £029 BCI77  £0-18 BD1as  £0-44 MPSAOS £0-23 |2N2193  £0-44 | o0 oriletd 20700 800 THY10A/800  £1-4D [1520  OCP 71 Photo transistor  £0.40
ACI80  £0-23 DBCI78  EOME Bp13g  £0-40 MPSAS55 £0-23 | oNDIO4  £0-44 |
AC180K £0-32 | BC179  EC12.8p137  £0-40 MPSAS6 £0-23 2N2217  £025 | Volts No Price ' vans No.
ACi81 £9.23 BCI80  £029 BD13B  £0-41 OC2  E1T3 2N2218  E0-25 | 50 THYJA[50 £0°32 55 THY16A/50 :
ACI81K  £0.32 BCI81 50':0 BD139  £0-41 oc23 £1-73 2N221BA  £0-23 | 100 THY3A/100 E0-M 400 THY16A/100 0-66 | 1508,125 pace ut 5145 Lips
ACig7  £0-23 BCIS2L  £0-10 BDMO  £0-41 OC24  £155 '2N2219  £0-23 | 200 THYBA/200  £0-3T 300 THYIoA 200 86| 1508'2 nack of 52 clins
AfEe D3 BSE Db B mm o BE M. R micli au RTINS 8 DISPLAYS
023 | ) 26 ‘1S 2N2904  £0-23 ‘5T . 600 THY16A/600 .
Al 0 BCls4  £0°10 Bpi3s  £0.69 OC28  £0-52 2N2004A £0-26 | BOO THY3A/B00  E0-74 500 THviea/sn  £1.69 s 0 . 1o 20" vty com
ADM40  £069 | BCpo8  £0-43 BRITT  £078, OCAQ  £1°03 2N2W0S  £0-20 | yopg g, Price o anode single dighi OING 1525 £0.80
AD142  £0-98 BC209 £0-14 So17 OS38  Ei.03 2N2B0SA £0-23 | 'so THYSA/50 £0-41 Volts No, Price | 5707 RED 7 segment D.P left (0- 3+ height)
AD143  £0-86 BCpiz  £o-10 pDITY  E2B8 OLIR  E10S oN2aos  £0°18 | 100 THYSA/100  £0-51 50 THY30A/50v  £1-36 | Sorman aatde single dlall
AD148  £069 BC212L  £0:10 4 £0.52 OCT £0.47  2N2006A  £0-21 | 200 THY5A/200  £0-57 | 100 THY30A/100v £1:64 | O/NO 1510 £0-92
ADIGI  £0-40 BC213  £0-10 DD 92 TICas  £0.33 NS0T E£0-23 | 400 THYSA/400  £0-65 200 THY30A/200v  £1-87 | 1) 527 RED 7 segment D.P. left (50° heieht)
AD162 £0-40 BC213L  £0-10 BDYE.?.'O g:jla TIC4s EO0-40 2N2907A  £0-25 | 600 THYS5A/600 £0-79 400 THY30A/400v  £2-06 common anode Twnd{qi'ltene:im
AD161/ BC2ia  go-10 BEAST 203 TICAD.  £o.46 2N2926G  £0:10 | o0 THYSA/800  £0-83 600 THY30A/600v  £4-03 : ONO55¢ £1-95
an‘fzﬁmp ég g; EEE;:‘ 23 :'.' BF459  £0-44 TIP20B  £0-48 g;‘,gggg}{ ﬁs.::. BT101/500R £0-92. BT102/500R £0-92. BT106 £1-44, nLLmREoue:m%_nmaP. _lﬁ!’ll'fli'ﬂuciln:eluht]
. . | . . . mmon an . - i
AF125  £0-35 BCoss  £9.48 BFo94  £0°35 TIP2OC  £0-51 onoopgp  £0.09 | BI10TET 07, BT108£1:13. 2N3228 £0-81. 2N3523 £0-89. | © anode. Two-digit lishtpipe
. BFS96  £0-32 TIP30A £0-46 .09 | BTX30/50L £0-38. BTX30/400L £0-54. BT116 £1-73. 21 £
AF126  £035 BCost  £017 .qg  2N2026B  £0-09 4 £0- DL747 RED 7 segment D.P. iefi (630" height)
AF127  £0-37 pCosiA £o.48 BFR3I  £0-28 TIPIB  £0-48 053 £0.20 | G104 £0°65. lett ;
AF139  £040 BCapi  £o-32 ' BFR40  E0-20 TIPIoC £0-50 ZN30S3 202 common anode Single-digit iohtpioe
R OBS IR 4E BM AR R Be BE HE "
5 s 0 »
Al E04T RO K0 W BFXes  E025 TIP3IC  £0.50 2N36te  E195 [ag0 \REiDT A05V €028 OPTO-ISOLATORS
AL103  £1-36 BC327  £0-18 BFX30  £0-35 TipasA  £0-46 ?Ngg‘g £1:31 | 1ssz050v £0-07 IN5408 1000V £0:34 | 1o oistion Breakaown — voltige 1500 — con-
AUIO4  £1-61 BC328  £0-47 BEXB4  £0.25 Tipgs go.48 ZNJGIE  £1.21 | (Sa01 100v £0-08 st dyadibef ol y
AU £1-61 BC3y7  £097 BFXSS  £0-28 Tipgac  g0-50 | ZNIMS s | 15922 150v £0:09 | 40 Amp CIL74 Single-channel & pin DIP standard
; 152 200 £0-10 | 1510/50 50V £0-21 | type - optically coupled pair with infra red
15024 300V £0-11 ' 1510/100 100V £0-24 | LED emitter and NPN silicon photo tran-
1510/200 200V £0°26 | _sistor O/NO 1497 £0-57
1 Amp 1510/400 400V £0-40 | CILD74 Multi-channel 8 pin DIP two isolated
IN4001 50V £0-05  1540/600 600V £0-48 | channels O/NO 1488 £1 15
IN4Qa2 100V £0-05 | 1510/800 800V £0'58 | CILQ74 Muiti-channel 16 pin DIP fou
1N4003 200 £0-07 | 1510/100 1000V £0-69 | isolated channels ofND 1499 £253
IN4004 400V £0-08 . |5q0/1200 1200v  £0-79
e oo 74 | SECOND GRADELEDPACK
IN40O7 1000V £0-11 30 Amp A pack ol 10 slangard sizes and colours
1530/50 50V £0-64 | \hich fail 1o perform to their very rigid
1-5amp 1530/100 100V £0°79 | gpecification, but which are ideal for ama-
IS015 50V £0-10 1530/200 200V £1:06 | 12115 who do ot require the full spec.
I v £0-11  1530/400 400V £1-43 )
021 200v £0-12 1530/600 600V £2:02 OING1807 51N
| Tl sockers
] 15025 500V £0-16 1530/1000 1000V £2-65 |
3 15027 800V £0-18  1S30/1200 1200V £33 | 4514 gpin DILED-09 1616 TO1Bransistor
: 15029 1000V £0-23 1612 14 pin DIL £0-11 13
y ! 15031 1200V £0°28 fg]&r;tnnsw £0-98 1613 16 pin Dli.ic-‘g 1617 T03 transistor
: | ] ‘86 | 1720 18 pin DIL £0- £0:
3408 ko231 Snijnn  Eemiim. EE6 (3 Amp 1570/100 100V £0-96 | 1721 20 pin DIL £0-20 16117705 transistor
7407 £0-25 7440 8 ' 74122 0-45 741 086 | IN5400 50V £0-16 | 1570/200 200V £1.38 | Jiosabin Db E0. 20 otor
7408 £0-23 | 7441 £0'67 74123 £0.46 74180  £1-73 | n2aod T00, £0.17 ' 1570/400 400V £2.01 | 1552 50 bin GIC.£0-2¢ | 172444 pin DIL Wits
7409 £0-15 7442 £101 74136 £0-60 74181 £0°67 | |N2402 200V £018  1570/600 600V £2.50 | is s cin DI ER e ' ATk 14enin BIL Wire
7410 £013 7443 £0-78 | 74141 £0-63 74182 £0-81 ; £5 i !
IN5404 400V £0-19 1570/800 8OOV 2:87 | 1723 40 pin DIL £0-34 Cambion 26
un B020, 7444 £0-35 74145 £0.63 74184 £0-81 | Nso5 Goov £0-24 1S70/10001000V  £3-45
7412 £0-17 7445 £1-9 74150  £0-78 | 74190  £0-78 =
w fn muoms gfan A2 . © N dios
14 &0 ; : ! 7 RIF : : Suum W 40PIV (min) sub min FULLY TESTED
7416 £0-26 7448 £0-40 74154  £0:94 | 74193  £0°67 |
T E026 7450 £0'35 74155 £0°58 74194  £0-71 (2amp TOScase . H0amp iiice | 50 bt e e s 800 1 578
7420 £0-13 7451 £0-86 1 74156 £0-58 74195  £0-69 | yOIIS TRI2A/100 £6.38 . o0 TRI10A/100 £0-88 | - 1.000 for £10-35.
7421 £0-23 7453 £0-58 74157  £0-58 74196  £1-21 ! : :
200 TRI2A/200 £0-59 200 TR110A/200 £1-06
1422 £0-18 7454 £0-58 | 74160  £0-67 74197  £1-21 TEiSAl0. Ea3LE, TRVIOAMD. £1.08 P. SWITCHIN
7423 £0-24 | 7460 £0-98 74161 £0-71 | 74138 £2-13 | 400 1241 4 _
425 £0- { 6 amp 10 amp Plastic to 220 ANSISTORS

volts
volts T A/400P £1-
100  TRIGA/100 £0-59 100 RI10AI00P £1:29

200 TR1GA /200 £0-70 DIACS
400 TRIGA/400 £0-88 ' BR100 £0'23 D32 £0-23

To 18sim to 2N706/8 BSY27 28, 95A ALL
useable devices n~ open and shorts ALSO
available in PNP sim to 2N290 BCYT0.

20 for 57p; 50 for £1:15; 100 for £2:07; 500
for £9-20; 1,000 for £16-10; when orderlnu
state NPN/PNP,

SILICON 1 lmp SILICON 2 amp VOLTAGE REGULATORS
Ty Price | Type No.

ype yp
S0y RMS BRI/50  £0-23 | Sov RMS BR/50  £0.52 Positive Case  Price uA7915 TU220£0 92
| 100v RMS BR1/100 £0-25 100v RMS BR2/100 £0-55 | yA7805 T0220  £0-85 uA7924 T0220£0-92
200v RMS BR1/200 £0-29 | 200v RMS BR2/200 £0-60 | uA7812 T0220  £0°85 uA7818 T0220£0-52
400v RMS BR1/400 £0-41 | 400v RMS BR2/400 £0-67 | uA7815 T0220  £0-85

uATE24 TO220  £0-85 | 72723 14 'rlir|£ DN

SILICON 10 lmp SILICON 25 amp uATEIE TO220 £0-85 0
Type Price | Type No Pm:e uAT23C TO99 £0-52
50v RMS BR\O 50 £1-50 | 50v RMS BR: 251’50 1-90 | Negative Case  Price | LMBOQK To3 £1-72

200v RMS BR‘O’?‘Dﬂ £1:70 | 200v RMS BR25/200 £! 20 | uAT905 T0220 £0-92 K 338 E0-12

DloDES uAT912 To220 £0-92
Price . Price Price | Type

£1-27 £1°81 7270 £0-35 % ZENER DIODES
£1-07 £3 39 | UA?HC £0-37 : Type Price Type Price Type Price Type Price
3 £1:0 £0- ¥ AAIID 008 EY!OO 0-25 | BYZ11 0-52 | OAS0 0-11 | 400 mw (Bzy88) D007, Glass encapsulated
£3 05 | Uﬁ?!:ﬂ: £0-52 X AAI20 0-08  BY101 0-25 | BYZ12 0-46 1 OA91 011 | range of voltages available. 1-3v, 2-2v,
£1-08 | 12723 £0-52 ' AA120 0-09 | BY105 0-25 | BYZ13 0-46 | OA95 011 | 2:7v, 3-3v, 3-9v, 4:3v, 4-Tv, 5-1v, 5-6v, 6-2v,
'UATHIC  £0- x AAY300:10 BY114 0-25 | BYZ16 0-47 | OA182 0-15 | 6:8v, 7-5v, 8-2v, 9-1v, 10v, 11v, 12v, 13v, 15v,
72741 ‘42 | AAZ130-17 | BY124 0-25 | BYZ17 0-41 | OA200 0-09 | 16v, 18v, 20v, 22v, 24v, 27v, 30v, 33v, 39v.

CD4069

74P 0 BA100 0-12  BY126 017 ' BYZ18 0-41 | OA202 0-09 No. Z4 10p

UAT44TC . ‘13 | BA102 0°37 BY127 0-18 BYZ19 0-41 | SD10 0-07 | 1w-1-5w Plastic and metal encapsulated.

T2747 | BA4B 017 BY128 0-18 ' OA5 069 | SD19 0-07 | Range of voltages available, 1-3v, 2-2v,

UAT48 -40 | BA154 0-14 BY130 0-20, OA10 0-40 IN34 0-0B | 2:Tv, 3:3v, 3-9v, 4-3v, 4-Tv, 5-1v, 5:6v, 6-2v,

748P £0-40 10 BA155 0416 | BY133 0-24  OA47 0-09 ' IN34A 0:08 | 6-Bv, 7-5v, 8-2v, 9-1v, 10v, 11v, 12v, 13v,

2:19 | " SNT6013N £2:01 | TB * BA173 017 BY164 0-58 | OATO 0-09 | IN914 0-07 | 15v, 16v, 1Bv, 20v, 22v, Z4v, 27v, 30v, 3v,
£1-09 ' UIAT{)B SN76023 £2:01 0- BB104 0-46 BY176 0-86 ' OA7I 0-12 ' IN916 007 | 43v, 47v, 51v, 6Bv, T2v, T5v, B2v, 91v, 100v.

£2:19 ﬁll 63 | SN76110 £1-73 £ BAX130-08 BY206 0-34 OAB1 0-12 . IN4148 0-07 No.Z13 18p

£1-38 | UA?IUC £0: 4% SN?SNS £2-19 b BAX16 0-09 | BYZ10 0-52 , OAB5 012 | IS44 0-06 | 10w metal stud type S010 case. Range of

i | 1S920 0-07 | voltages available as above. MNo.Z10 d4dp

Access & Barclaycard accepted. Giro a/c no. 388 7006. All prices include VAT.

Add 50p postage per order
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SEND YOUR ORDERS TO DEPT. PW12, PO BOX 6, WARE, HERTS.
VISIT OUR SHOP AT: 3 BALDOCK ST, WARE, HERTS. Tel: 0920 3182, Telex 817861

L ———————EE -

FUSE HOLDERS AND FUSES

Description No. Price
20mm = Smm chassis mounting 506 £0-1
1%in, = 4in. chassis mounting 507 £0-1
1%in car inline type 508 £0-18
Panel mounting 20mm 509 £0-23
Panel mounting 1%in. 510 £0-37
QUICK BLOW 20mm
Type No. Type No. Type No.
150mA  B11 Tp 1A 615 6p 3A 619 6p
250mA 612 Bp 1-5A BiI6 Tp 4A 620 10p
550mA 613 6p 2A 617 Bp SA 621 6p
00m 614 2-5A 618 Tp

ANTI-SURGE 20mm
Type No. ype No. Type No.
100mA 622 625 2-5A 628
250mA 623 626 3-15A 628
S500mA 624 1/6A 627 S5A 630

All Bp each
QUICK BLOW 14in.

Type No. Type Mo. Type MNo.

250mA 631 500mA 632 B0OmA 634

All 8p each
Type No. Type No. Type No.
1A 635 2754 633 s 641
2A B37 3A 639 5A 642

All 6p each

BA BOLTS-packs ol BA threaded cadmium plated screws
sl’olted cheese head. Supplied in mulliples of 50,

No. Price ype Price
838 E1-33 jin, 4BA 846 £0-37
B40 E0'U6 #in. 4BA - BAT £0-29
B42  £0°75 1in, 6BA 848 £0°46
din, 2BA 243 £0-52 yin. 6BA  B4D £0-24
#in. 2BA  B44  E0-60 4in. 6BA 850 £0-20
1in4BA B45 EO-51
Blk NUTS-packs of cadmium plated full nuts in multiples
50.
Type No. Price Typ No. Price
0BA 855 £003 -IBA B57 £0-35
2BA 856 E0°55 6B A 858 £0-28

BA WASHERS-flat cadmium plated plain stamped washers
supplied in multiples of 50

Type MNo. Price Type No. Price
OBA 859 E016 4BA 861 £0-14
0BA B60 £0-14 BBA 2 £0-14
SOLDER TAGS-Not tinned supplied in multiples of 50.
Type MNo. Price Ty;u 0. Price
oBA B51  E0-46 4BA B53 £0°25
2BA B52 £0-32 GBA 854 £0-25

xlNlﬁTURE MAINS Primary 240V

Secondary Price
200 6Y-0-6YV 100mA £1-04
2022 9V-0-9V 100m A £1-04
2023 12V-0-12V 100m A £1-29
MINIATURE MAINS Primary 240V
with two independent secondary windings
No. ype Price
2024 MT280-0-6V-0-6V RMS £1-84
2025 MT150-0-12V 0-12V RMS E1-84
1 AMP MAINS Primary 240V
No. Secondary Price
2026 6Y-0-6Y 1 amp £2-88P & P 45p
2027 9V-0-9V 1 amp £2-30P & P 45p
2028 12V-0-12V 1 amp £2:00 P & P 550
2029 15V-0-15V 1 amn £116 P & P 66p
2030 30V-0-30V 1 Am 387 P & P 86p
STANDARD RMINS ana:y 240V
Mulh-tapped ¥y mains mers available in

t amp, 1 amp and 2 amp current raling. Secondary laps are
0-19-25-33-40-50V. Voltages available by use of taps.

4,7, 8, 10,14, 15, 17, 18, 25, 31, 33, 40, 25-0-25V

No. Rating Price

2031 § amp £3- 91 P& P85
2032 1amp £5 06 P & P 85p
2033 2 amp £E62TPAP £
2035 240V ana:y 0-55V

2A Secondary ETHNPLP £

2201 2.5"x5" 1 copper £0-T1 2211 2.5"x3.75"

15 copper

2202 2.5"x3.75" .1 copper £0-53
E0-61 2212 3.75"x17" 15 copper

2203 2.5"x17" .1 copper £2-14 £2-19

2205 3-75"x3- 715" .1 conger 2213 3-75"x5" 15 copper
071
2206 3.75"217".1 copper£2- 76 2217 3.75"x17.9" .1 Plain

2207 4.75"x17.9".1 copper
£3 61 2218 3.75"x2.5" 1" Plain£0- 44

2208 2.5"x1” .5 in pach £0 85 2219 5"x3.75" .1 Plain £0-68
2204 3-75"x5".1 Copper£0-79 2223 2,5"x5" .15 Plain £0-37
2210 2 5"x5" 15 copperED- 64 2225 5"x3.75" 15 plain E0'56

TANTALUM CAPACITORS

3137 IMFD 35v £013 3142 4 4MFD 35V £0-21
3138 22MFD 35V £013 3157  3-3MFD 25V £0-2
3139 4TMFD 35V £013 3143 10OMFD 35V £0-25
3140 1-OMFD 35V  £013 3144 22MFD 16V £0°25
3141 2-2MFD 35V £014 3145 4TMFD 6-3V

3156 3IMFD 35V E0-13

3185 1,000uF 25V

3186 1,000ufF 63V £1-27 3190 4,700uF 25V £0-92
3187 2,200uF 25V £0°89 3191 4700uF B3V E2 42
3188 2200uF 40V £0-68 3192 2.200uF 100V £2:88
3189 1 300uF 100V £3 81 186 1000F 100V £0 08

TRANSFORMERS

ELECTROLYTIC CAPACITORS

POTENTIOMETERS

CARBON POTS (Linear Trach)
Single gang with wire and terminations, 6mm « 50mm plastic
shaft 10mm bushes supplied with shake proof washer and
nut. Tolerance 203 of resistance,

1831 1k ohms 1835 22k ohms 1839 470k ohms
1832 2k2 ohms 1836 47k ohms 1840 1 Meg

1833 k7 ohms 1837 100k ohms 1841 2M2

1834 10k ohms 1838 220k ohms All at 33p each

CARBON POTS {Log Track)

1842 4k7 ohms 1846 100k ohms 1850 2M2
1843 10k ohms 1847 220k ohms All at
1844 22k chms 1848 470k ohms Iip each
1845 47k chms 1849 1 Meg

DUAL CARBON POTS (Log Law)

1860 4k7 ohms 1864 100k ohms 1868 2M2
1861 10k ohms 1865 220k chms All at
1862 22k chms 1866 470k ohms 99p each

1863 47k ochms 1867 1 Meg

SINGLE GANG SWITCHED (Lin Law)

These potentiometers are fitted with double pole on-off
switches. The switch is incoporated within the rotary action
of the pot. Specification of pot 15 as VC1. Swilch rating
1-5 amps at 250v AC.

1870 4k7 ohms 1874 100k ohms 1878 2M2
1871 10k chms 1875 220k ohms All at
1872 22k ohms 1876 470k ohms 83p each

1873 47k chms

SWITCHED POT (Log Track)
Specification as VC2 bul track having (log) law.

1877 1 Meg

1879 4k7 ohms 1883 100k ohms 1887 2M2
1880 10k ohms 1884 220k ohms All at
1881 22k ohms 1885 470k ochms 83p cach

1RA2 47k ohms 1886 1 Meg

DUAL GANG LONG-ANTI-LOG POT
1RAR Track soecification as dual gang pots VC3, but tracks
mounted to log-anti-log action 100k ohms £0-98.

{
SPECIAL VOLUME CONTROLS !
A miniature 16mm type replacement volume control, incor- |
porating single pole on-off switch. Resistance value S5k
ohms, Telerance 20% 1/8 walt raling. !
1889 £0-3 VC8

MINIATURE ROTARY VOLUME CONTROL

5k ohms log law with on-off switch, 20mm grooved spindle.
Tag connections 17mm dia. Supplied with fixing nul. Used
mainly for replacement,

1880 £0°62 VCo

WIRE WOUND POTS

A range of wire wound single gang pots with linear tracks of
1 wait rating, fitted with 10mm bush and supplied with shake-
proof washer and nut.

VCB

1891 10 ohms 1895 220 ohms 1889 4k7 ohms
1892 22 ohms 1896 470 ohms All at
1893 47 ohms 1897 1k ohms 92p each

1894 20 ohms 1888 2k2 ohms

PRE-SET POTS HORIZONTAL MOUNTING

Miniature type for transistor circuits. The wiper of the preset
is provided with a slot for screw driver adjusiment. The tags
of the preset will fit printed wiring boards with a pitch of

zv-cs:-tmm. All tracks are linear law.

7

1801 100 ohms 1807 10k ohms 1813 1M ohms
1802 220 ohms 1808 22k ohms 1814 2M2 ohms
1803 470n ohms 1808 47k ohms 1815 4M7 ohms
1804 1k ohms 1810 100k ohms All at

1805 2k2 ohms 1811 220k ochms 10p each

1806 4k7 ohms 1812 470k ohms

Wiper adj is

PRE SET POTS VERTICAL MOUNTING
ture type for A

made by a screw driver slob.

Designed to fit 2-54mm pitch board. All tracks are linear

law.

VC7

1816 100 ohms 1822 10k ohms 1826 1 Meg ohms
1817 220 ohms 1823 22k ohms 1829 2M2 ohms
1818 470 ohms 1824 47k ohms 1830 4M7 ohms
1819 1k ohms 1825 100k ohms All at

1820 2k2 ohms 1826 220k ohms 10p each

1821 4k7 ohms 1827 470k ohms

ANTEX IRONS

1943 15 watt high quality soldenng iron totally enclosed
element in a ceramic shalt fitted with 3/32” bit 483

1947 Replacement element for 1943 iron, £219
1944 Iron coated bit 3/32” for 1943 iron, £0-53
1945 Iron coated bit §” for 1943 iron. £0-53
1946 Iron coated bll:!.l’1ﬁ for 1943 iron. £0-53
1948 Eeneral purpese 18 wall jron fitted with iron cgaled
il
1852 Replacement element for 1948 iron. £219
1949 lron coated bit 3/32" for 1948 iron. £0°53
1850 lron coated bit £" for 1948 iron, £0°53
1951 Iron coated bit 3/16” for 1948 iron, £0 53
1831 Highly popular = 25 25 walt quality soldering iron
ceramic shalls to provide near perfect insulation break-
down voltage of 1500 volis AC and a leakage current
of only 3-5uA and another shaft ol stainless steel to
ensure strength, £4-83
1935 Replacement element for 1931 iran. E1-84
1932 Iron coated bit ¢ for 1931 iron, £0°58
1933 Iron coated bit 2/16” for 1931 iron. £0-58
1934 Iron coated bit 3/32” for 1831 iron, E0-58
1953 SK1 soldering kit-This kit contains 15 watl soldering
iron fitted with a 3/16" bit plus two spare bits, a reel of
solder heat-sink and a booklet 'How to solder,. In
presentation display box. £6-38
1939 ST3 soldering iron stand, Stand made from high grade
bakelite material chromium plated strong steel spring
suitable for all models, includes accommodation lor
siz spare bits and two sponges which serve to heep
the soldering iron bits clean, £1'713

CASES AND BOXES

INSTRUMENT CASES in two sections vinyl coveud top
and sides, aluminium bottom, front and back

No. Leng Width Height Price
155 Bin 5§in 2in £2.01
156 11in Gin 3in £3.10
157 Bin 4din 1-}in £1-93
158 9in iin £2-59

5 250
ALUMINIUM BOXES made Imm bright alli, felded
construction each box complete with half inch deep lid
and screws.

No. Length Width Height Price
159 53in 2%in 1}in £0-98
160 din 4in E£0-98
161 4in 2%in 15in £0-98
162 5%in 4in 1}in £1-10
163 4in 23in 2in £0-98
164 din 2in 1in £0-67
165 Tin Sin 2§in £1-54
166 Bin Gin 3in £1-98
167 Gin din £1-32

2in
SLOPE front aluminium boxes with black vinyl base and
sides & aluminium back, top & front—strong construction
easily accessible.
169 22m 53in 2iin 12in 3in Bin
168 2fin Tiin 4in  16in  4§in 11in
\I"ERO plllli: case box. These boxes consist of tep and
which include fixings points for hori-
zontal mounting PC boards/chassis plates, the two
are heid by four screws which enter
through the base and are concealed by plastic feet.
No Width

Length Heigh Price
170" 1 wmm 40mm 205mm £4-35
m 140mm 7Smm 205mm £4:85
172 140mm 110mm 205mm £6-30

AUDIO LEADS

No. Ty
107 FM mdoor Ribbon Aerial £0-
113 3-5mm Jack plug to 3-5mm Jack plug length 1 5m £0-86

114 Spin DIN plug to 3-mm Jack connected lo pins 345
length 1:5m £0-98
115 5 pin DIN plug to 3:-5mm Jack connected to pins 1
4 4 length 1-5m £0-98
116 Car aerial extension screened insulaled lead.
Fitted plug and socket. [ARLL]

117 AC mains connecling lead for cassetlle recorders
and radios 2 metres £0-78
5 pin DIN phono plug to stereo headphone. Jack
sockel £1-1
2 + 2 pin DIN plugs to stereo Jack socketl with
attenuation network for sterec headphones.
Length 0-2m £1-04
Car stereo connector. Variable geometry plug to
fit most car cassetles. B-track cartridge and com-
bination units. Supplied with inlined fuse power
lead and instructions £0-69
6-6m Coiled Guitar Lead Mono Jack plug to Mono
Jack plug Black £1-72

118
19

124 3 pin DIN plug to 3 pin DIN plug. Length 1-5m £0-85
125 5 pin DIN plug to 5 pin DIN plug. Length 1:5m £0-85
126 5 pin DIN plug to Tinned open end. Length 1:5m £0-85
127 5 pin DIN plug to 4 Phono Plugs. All colour coded
Length 1-5m £1°49
128 5pin DIN plug to 5 pin DIN socket. Length 1-5m £0-92
129 5 pin DIN plug to 5 pin DIN plug mirror image. .

Length 1-5m £
2 pin DIN plug to 2 pin DIN inline sockel. Length 5m £0-78
5 pin DIN plug to 3 pin DIN plug 1 4 4 and 3 & 5.

Length 1-5m £0-95

132 2 pin DIN plug to 2 pin DIN sockel. Length 10m £1-13
133 5 pin DIN plug to 2 Phono plugs. Connected pins

3 & 5. Length 1-5m £0-86
134 5 pin DIN plug to 2 Phono sockels. Connected

pins 3 & 5. Lenpth 23cm £0°78
135 5 pin DIN sochket to 2 Phono plugs. Connected pins

3 & 5. Length 23cm
136 Coiled stereo headphone extension lead. Black

length 6m E20
178 AC mains lead for calculators, elc £0-52

SWITCHES

Description No. Price
DPDT miniature slide 1973 £0-16
DPDT standard slide 1974 E0-17
Toggle switch SPST 12 amp 250V ac 1975 £0-38
Togaole switch DPDT 1 amp 250V ac 1976 E0-48
Rotary on-off mains switch 1977 E0-58
Push switch-Push to make 1978 E016
Push switch-Push 1o break 1979 £0-1
ROCKER SWITCH Colour No. Price
A range of rocker RED 1980 £0°35
switches SPST-moulded BLACK 1981 £0-35
in high insulation WHITE 1982 £0-35
material available in a BLUE 1083 £0°35
choice of colours ideal YELLOW 15984 £0-35
for small apparatus LUMINOQUS 1985 £0-35
Description No. Price
Miniature SPST togale 2 amp 250V ac 1958 £0-81
Miniature SPST toggle 2 amp 250V ac 1959 £0-86
Miniature DPDT toggle 2 amp 250V ac 1960 £0-91

Miniature DPDT togagle centre off 2 amp
250V ac 1961 £1-07
Push-bulton SPST 2 amp 250V ac 1962 £1-04
Push-button SPST 2 amp 250V ac 1963 £1 09
1564 £

Push-button DPDY 2 amp 250V ac
MIDGET WAFER SWITCHES

Single bank waler type-suitable for switching at 250V ac
100mA or 150V dc non-reactive loads make-belore-break

contacts. These swilches have a spindle 0-25in dia, and
A0 indexing. .

Descriplion MNo. Price Description No. Price
1 pole 12 way 1965 £0'55 3poled way 1967 EO 55
2 pole 6 way 1966 £0°55 4 pole 3 way }95& £0°55
MICRO SWITCHES i:';icz;

Plastic button gives simple 1 pole change over a:hon
Rating 10 amp 250V ac a7o0
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PRACTICAL ELECTRONICS PROJECT 125 WATT POWER AMP KIT

SPECIFICATIONS

Max. Output power
Operating voltage (DC}
Loads

Frequency response Measured a1 100 watts 25Hz-20kHz
Sensitivity for 100 watts

Typical TH.D. @ 50 watts 4 ohms load
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 powar domestic systems
The unit is protected against short circuiting of the load
and is safe in an open circuit condition. A large safety
margin exists by use of generously rated components, the

Dimensions

output stage uses four 115 watt transistors normally

125 watt AMS
50-80 Max
4-16 ohms

The PC Board is backprintad, etched and ready to dnill

ease of construction, and the aluminium chassis is

peeformed and ready to use. supplied with all parts

and circuil diagrams.

400mV @ 47K
0.1 %

ACCESSORIES

Suitable L.S. coupling electrolytic

Suitable Mains Power Supply Unit
sufficient for one power amp

only

two would be used, result, a high powered rugged unit.

for

50+
125 watl power amp kit . £1.00 p&p

f 1 ] nn plus 20p p&p
£7- 50 plus £2.75 p&p

AS FEATURED IN
PRACTICAL ELECTRONICS
OCTOBER ISSUE

DIY STEREO BARGAIN PACKS FEATURING FAMOUS BUILT MULLARD PREAMP MODULES

MULLARD STEREO
PREAMP MODULES
AND TWO 12 WATT
POWER AMP

KITS.

P.C.B.5 backprinted, etched
and drilled ready 1o use.

DIY PACK 1 2 x power amp kits
LP1182/ preamp module, suitable for
ceramic and auxiliary inputs,

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

L]
plus £1.10 pép

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

12 + 12 WATT AMPLIFIER
KIT NOTE: for use with 4 to 8 ochms sneak’ers

With up-to-the-minute features. To complete you just supply
screws, connecting wire and solder. Features include din input
sockets for ceramic cartridge, microphone, tape or funer.
Outputs—1tape. speakers and headphones. By the press of &
button it transforms into 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 controls, rotary bass and treble
controls and 6 push button switches. Silver finish fascia panal with
matching knobs. Easy to assemble teak simulate cabinet and ready
made metal work. For further information instructions are
available price 50p. Free with kit.

Size 9%" x BN x 4" approx. £ 1 3 9 5
NOTE: ]

for use with 4 to B chms speakers. plus £2.55 p&p

BUILD A 12 WATTS PER CHANNEL STEREO AMPLIFIER
ACCESSORIES AND L.S. KIT EXTRA (not available separately}

£8.50

plus £1.15 plp

£3.50

plus £1.70 p&p

£6.00

DIY ACCESSORIES  Mains transformer
smoothing capacitor rectifier 4 x slider
contrals, for base, treble and volume.

£3.00

plus £1.60 p&p
M:CESSORIES Available only

BSR chassis
record deck with
manual set down
and return, com-
plete with stereo

ceramic carridge

£8.50 plus £2.75 p&p when

purchased with amplifier. Available separately £10.50 plus £2.75 plp.
8" SPEAKER KIT. 2 Phillips 8" approx. speakers, £8.75 per

stereo pair plus £1.50 php when pur-

chased with amplifier, Available

separately £6.75 plus £1.50 php

STERED MAGNETIC PRE-AMP

CONVERSION KIT all components

including P.C.B. to convert your ceramic

input on the 12 + 12 amp o magnetic.

£2.00 when purchased with kit featured |

above. £4.00 separately inc p&p. g

OFFER

/ SAVE MONEY by purchasing 12 + 12 amp kit, BSR
record deck and speaker kit together for only

£25.50.. 050

at time of purchase of Bargain Packs

BSH Manual single play
record dack with auto return and
cueing lever. Fittad with stereo
ceramic cariridge 2 speeds with 45
rpm spindle adaptor ideally suited
for heme or disco use.

£1 2.2 OUR PRICE

plus £2.75 php  Size approx 13" x 117

PHILLIPS RECORD PLAYER

DECK cha Hi Fi record player deck, 2 speed,
Size approx 15%" x 124" damped cueing, auto shut-off, belt
drive with floating sub chassis to
minimise acoustic feedback. Com-
plete with GP401 stereo magnetic
cartridge—LIMITED STOCK.
UNBEATABLE OFFER AT

£27.50;755 .

PRACTICAL ELECTRONICS

CARRADIOKIT £10.50

plus £1.75 p&p

(Constructors p_aci( 1)

2WAVE BAND MW Lw
*Easy to build * 5 push button tuning -
* Modern styling design * All new unused conponlnu

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

* Incorporates suppression circuits * Now with tape input socket

All the electronic components 1o 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,
black illuminated tuning scale, with matching rotary cantrol knobs,
one, comhining on/off volume and tone-control, the other for
manual tuning, each set on wood simulated tascia.

The P.E. Traveller has a 6 watts output, neg ground and incor-
porates an integrated circuit output stage, a Mullard IF module
LP1181 ceramic filter type, pre-aligned and assembled and a Bird
pre-aligned push buttan tuning unit. The radio fits easily in o
under dashboards.

Complete with instructions.

CONSTRUCTORS PACK 7A

Suitable stainless steel fully retractable locking aerial and
speaker (approx. 6" x 4] is per pack,
available as a kit complete £1 -95 php £1.00
Pack TA may only be purchased at the same time as Pack 7.
NOTE: Constructor's pack TA

£| 5- 20 including plp.

sold complete with radio kit
FEATURED PROJECT IN PRACTICAL ELECTRONICS.

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 stergd

BARGAIN OFFER!!

—i

ARISTON PICK UP

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

£11.95

plus £2.50 php

OUR PRICE

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

plus
£3.30 p&p

reapy To pLay £32.90
Ve

100 WATT
MONO DISCO
AMPLIFIER

Brushed aluminium fascia and rotary controls ) -]
Size approx 14" x 4" x 10%. Five vertical slide

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

level, PLUS INTER DECK FADER for perfect graduated change

from record deck No. 1 to No. 2, or vice versa. Pre fade level

contrals (PAL) lets YOU hear next disc betore f 7 E u 0
L

fading it in, VU meter monitors output level.
plus £4.00 plp

Dutput 100 watts RMS 200 watts peak.

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

ACTON: Mail Order only, No callers
ALL PRICES INCLUDE VAT AT 15%
All items sutject to availability. Price correct at
1.10.80 and subject to change without notice.
For further information send fur mslructmns

d add

note:  20p plusstamp P
Persons under 16 years not served without parent’s authorisation.

50 WATT MONO DISCO AMPLIFIER

Size appox 13%" x 5%" x 6%, 50 watts rms. 100 watts peak
output. Big features include two disc inputs, both for ceramic
i input. Level mixing controls

cartridges, tape input and
fitted with integral
push-pull switches.
Independant bass

and treble controls
and master volume.

£30.60

plus £3.20 p&p

Parsonal Shoppers EDGWARE ROAD LONDON W2 Tel: 01-723 8432. 9.30am-5.30pm. Closed all day Thursday ACTON: Mail Order only. No callers GOODS DESPATCHED TO MAINLAND AND M. IRELAND ONLY
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EACH time we present a complex project in the magazine we have
to make decisions on how many pages we should devote to it in
each issue, and over how many issues it should run. These two
questions are of course related, and are affected by a third—how
much technical detail and background should be included?

We know that each project will be built by only a small percen-
tage of readers, but many more will use the article as a source of
ideas to adapt to some other application, or simply as a means of
keeping up to date with modern techniques and developments.

This last aspect is particularly true of the PW “Sherborne” syn-
thesised tuner, where some readers have commented that we
could have dispensed with much of the first two parts and got
straight into the nitty-gritty of construction. This is true, but had we
done so we would have badly let down the many readers who wish
to learn the how and the why.

AS Eric Dowdeswell mentions elsewhere in this issue, the number
of applicants for the May 1980 RAE reached a new record, and the
resulting 2500 successful candidates have seemingly swamped
the Home Office departments responsible for issuing new amateur
licences. The addition of this number of new stations will undoub-

comment...

Striking a Balonce

tedly bring a few problems in some areas, but by and large it must
be good for the hobby.,

According to reports received here, the May RAE contained far
fewer of the "silly” questions of which | have complained in recent
months. | gather that my comments worried some candidates, but
make no apology for saying what | felt had to be said, which
hopefully may have helped in some small way to improve the stan-
dard of questions.

A NUMBER of readers have questioned our policy in accepting ad-
vertisements for “CB" antennas and accessories, a point about
which we have argued amongst ourselves at great length. It seems
to us that there is benefit in it for our licensed amateur readers,
since it gives them access to a wider range of items, capable of be-

ing \used on amateur bands, than are available through existing
equipment outlets.

I/

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, Waest
Quay Road, Poole, Dorset BH15 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.

PROJECT COST

The approximate cost quoted in each con-
structional article includes the box or case
used for the prototype. For some projects
the type of case may be critical; if so this
will be mentioned in the Buying Guide.

Practical Wireless, December 1980
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CONSTRUCTION RATING

Each constructional project will in future be
given a rating, to guide readers as to its
complexity:

Beginner

A project that can be tackled by a beginner
who is able to identify 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
with in Some detail.

Intermediate

A project likely to appeal to a wide range of
constructors, and requiring only basic test
equipment to complete any tests and ad-
justments. A fair degree of experience in
building electronic or radio projects is
assumed.

Advanced

A project likely to appeal to an experienced
constructor, and often requiring access to
workshop facilities and test equipment for
construction, testing and alignment. Con-
structional information will generally be
limited to the more critical aspects of the
project. Definitely not recommended for a
beginner to tackle on his own.

www.americanradiohistorv.com
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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.

BACK NUMBERS AND BINDERS
Limited stocks of some recent issues of 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 accommodating one volume
of PW. Please state the year and volume
number for which the binder is required.

Send your orders to Post Sales Depart-
ment, IPC Magazines Ltd., Lavington
House, 25 Lavington Street, London
SE1 OPF. All prices include VAT where
appropriate,

Please make cheques, postal orders, etc.,
payable to IPC Magazines Limited.
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DIGITAL /ANALDGUE

MULTIMETER
PART 1

Michael TOOLEY B A & David WHITFIELD MA M5Sc

Although a digital instrument is very convenient to read
and more accurate than the corresponding analogue unit
there are occasions where you are trying to peak up a
tuned circuit, for instance. In this instance it is virtually
impossible to follow the trends in the voltage being read on
a digital display and the only answer is an analogue meter.
The PW “Twynham” combines both forms of display.

The PW “Twynham” digital multimeter has all the
features expected of a normal multi-range meter combined
with the accuracy and resolution associated with a 34 digit
le.d. display. The instrument has a high input impedance
of IMQ or greater on the a.c. and d.c. voltage ranges,
minimising circuit loading effects.

Resolution on the most sensitive voltage range is ImV.
On all direct current ranges the meter exhibits a constant
resistance of 1Q and therefore causes a negligible voltage
drop when used to measure currents normally associated
with electronic equipment. Alternating currents of up to

* specifications

2A may also be measured with the addition of an external
shunt.

The instrument has three resistance ranges with a
maximum indication of 200k at a resolution of 100Q. If
desired the ohms ranges may be extended to provide
meaningful indications over the range of 0-1Q to 2MQ.
An analogue facility is also incorporated. This is very
useful when measuring changing quantities as would, for
example, be the case when carrying out the alignment of a
receiver or transmitter.

The digital multimeter uses a 0-3 inch le.d. display
together with one l.s.i. integrated circuit, three other i.c.s,
two of which are regulators, and a handful of other com-
ponents. The entire circuit is assembled on a single-sided
printed circuit board measuring 130 x 130mm. Range
switching is achieved by means of a single rotary switch
also mounted on the p.c.b. thereby eliminating the confu-
sion which can be caused when several switches are used

DC VOLTAGE RANGES
Full-scale: 2V, 20V, 200V
Resolution: 0-05% or imV, 10mV and
i ; : 100mV respectively
Accuracy: 0.5% typical + 1 digit
Input resistance:  greater than 100M£Q2 on 2V
' range, 1MQ on other ranges
: ACVOLTAGE RANGES
Full-scale: 2V, 20V, 200V
Resolution: 0-05% or TmV, 10mV and
i 100mV respectively
Accuracy: 5% typical + b digits
input impedance: 1ML or greater on all ranges
Fraquency
response: substantially flat from 10Hz to
- 2kHz, 4Hz to 10kHz at —6dB

DC CURRENT RANGES
Full-scale: 20mA, 200mA, 2A
Resolution: 0-05% or 10pA, 100pA and
1mA respectively
Accuracy: 1% typical + 1 digit

Input resistance: 10 on all ranges

RESISTANCE RANGES
Full-scale: 2kQ, 20k02, 200kQ
Resolution: 0-05% or 102, 1002 and 100Q
respectively
Accuracy: 2% typical + 3 digits
Test currents: 1mA, 100pA and 10pA

respectively

JUNCTION TEST
Direct measurement of junction voltage drop at test
currents of TmA, 100pA and 10pA.

18

Practical Wireless, December 1980

www americanradiohistorv com



? Comparator

Fig. 1 (left): This block diagram shows the
simple single ramp technique of analogue
to digital conversion

'Stop’

Vin | Linear rurn‘P

generato Gate

Counter

Clock
oscillator

-

Display

‘Start’

Comparator

to change ranges as is the case with most digital multi-
meter designs. The finished meter is simple to censtruct,
straightforward to calibrate and easy to use. Its 1%.d. dis-
play is bright and clearer than comparable l.c.d. types and
the analogue readout is very useful when aligning circuits.
Constructors will undoubtedly find this instrument to be a
most valuable addition to their range of test gear.

The Dual Slope Principle

Simple methods of analogue to digital conversion
usually involve the generation of a linear ramp signal
which is fed to two voltage level comparators, the outputs
of which are used to open and close a signal gate connec-
ted between a clock oscillator and a counter. The b.c.d..
output of the counter is fed to a conventional decoder, dis-
play driver and display arrangement. The basic arrange-
ment is shown in Fig. 1 together with associated time
related waveforms in Fig, 2.

The disadvantage of this single ramp technique is
largely attributable to the need to generate a very stable
clock signal and the lack of precision with which the com-
parators respond to voltage coincidence. The dual slope
technique overcomes some of these drawbacks by making
the sample time constant.

The measurement is essentially a two-stage operation,
with a possible third stage reserved for automatic zero and
drift compensation. During the first fixed time period, a
ramp is generated, the slope of which is directly propor-
tional to the input voltage. The ramp voltage, generated by
an operational amplifier in conjunction with a C-R circuit,
is developed across a capacitor. At the end of the fixed
time period, the capacitor is discharged at a constant rate,
determined by a fixed reference voltage as shown in Fig. 3.

Fig. 2 (below): The time-related waveforms
for the block diagram of Fig. 1

Vin

Linear ramp
voltage

2 |

Time

+

Gate control
voltage

+V

Counter
input

Charge Discharge

VI'I"I|

Vln?_

vil‘la

Time

e

12

(fixed lim$ interval)

1

Fig. 3 (above): The charge and discharge

Switch WRM297]  characteristics of a dual-slope analogue
L to digital conversion system
] — L&:f,‘:imp Comparator
Vin
T
o= ov |
'Stop’
Reference Clock Output to
voltage l_— oscillator Gate _"cougler
t'Slurt'
Control i
logle Fig. 4 (left): The block diagram of a dual-
slope system
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Fig. 5: A simplified block schematic of the 7107 d.p.m.
integrated circuit

The time taken for this discharge period is proportional to
the input voltage (or “height” attained by the charging
ramp). During this second time period, a signal gate is
opened which allows clock pulses to be counted and
displaced. A typical block schematic for a dual-slope
analogue to digital converter is shown in Fig. 4.

CONSTRUCTION

el ol |ntermediate

BUYING GUIDE

Readers should have little difficulty in obtaining
the components for the PW Twynham d.m.m.
The p.c.b. will be available from several of our
regular advertisers and those parts by RS Com-
ponents Ltd. can also be obtained from those
advertisers specialising in this service. For con-
structors who do not wish to fit the analogue
readout, Howard Associates, will be supplying
all the parts including a plastics case which is
smaller than the Verobox specified.

The approximate cost given below could be
lowered by using conventional rotary switches
instead of the p.c.b. mounting types.

The meter used is a Model T24 TmA f.s.d.
available from several advertisers.

APF'F-ID)(IMATE

cosT EYEN
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The 7107 DPM Integrated Circuit

The 7107 i.c. employs the dual slope principle and in-
corporates all the necessary analogue and digital circuitry
to drive a 31 digit common anode l.e.d. display. The i.c.
has the additional refinements of automatic zero and
polarity indication and is housed in a 40-pin dual-in-line
package. The i.c. can be configured, in its basic form, as a
voltmeter reading either 199-9mV or 1-999V full-scale
and requires supplies of +5V and —5V. The simplified
block schematic of the 7107 is shown in Fig. 5 and con-
sists of a high impedance buffer amplifier, A, an integrator
formed by R1 and C1 in conjunction with amplifier B, and
a comparator, C. Electronic switches are used both to
isolate and to enable various parts of the circuit during the
three states of the measurement cycle. The other functions
include timing via the clock oscillator and control logic,
and a counter coupled to display drivers.

Initially the unknown input voltage is applied via the
high impedance buffer amplifier A to the integrator formed
by amplifier B, R1 and C1. The integrator output ramps,
positively or negatively depending on the input polarity,
for a period set by the clock oscillator logic.

At the end of this period the input is open-circuited and
the positive or negative reference is connected to the in-
tegrator which subsequently ramps back towards OV. The
comparator, C, determines, during the initial ramp, which
of the references is used and also detects the state of zero
integrator output. The counter accumulates clock pulses
until the integrator output reaches OV with comparator C
changing state. ‘

When the automatic zero mode is selected capacitor C2
charges to a value determined by the offsets appearing at
the amplifier outputs and the period of the auto-zero state.
Upon completion the whole cycle is repeated with the
charge on the auto-zero capacitor being subtracted or ad-
ded to the input voltage and thus correcting for any drift.

When "an input voltage is not applied the auto-zero
mode ensures that a zero reading is displayed by con-
tinuous compensation of circuit drift. The internal clock
oscillator controls the timing sequence and maximum re-
jection of series mode interference is obtained by selecting
a clock frequency such that the initial ramp period is a
multiple of the periodic time of the mains supply.

Principle of Operation

The block diagram of the complete digital multimeter is
shown in Fig. 6. The 7101 is connected for 2V full-scale
reading and appropriate input conditioning is selected for
the quantity being measured. A band-gap reference device,
ZN423T, is used to provide an extremely stable reference
voltage for the 7107 analogue to digital converter. The
ZN423T operates with a nominal voltage drop of 1-:26V, a
slope resistance of 0-5Q typical, and a temperature co-
efficient of approximately 30ppm/°C. On the d.c. voltage
ranges all that is required is a suitable resistive input
attenuator preceding the 7107.

For a.c. voltage measurements a precision rectifier is
used in conjunction with the d.c. voltage attenuator. The
rectifier is mean sensing and the gain is preset so that the
output is correctly calibrated for r.m.s. sinewave readings.
The arrangement of the a.c. to d.c. converter is as shown
in Fig. 7.

On the direct current ranges it is necessary to convert
the unknown input current to a voltage drop. This is
achieved with the aid of a fixed shunt resistor and an
amplifier having a switched gain, as shown in Fig. 8.
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The ohms ranges employ a switched constant current
source the output of which is applied to the resistor on test,
as shown in Fig. 9. The current causes a voltage drop
across the unknown resistor and this is then passed to the
7107. The indicated voltage is directly proportional to the
unknown resistor value. Junction testing of semiconductor
devices is carried out in conjunction with one or more of
the ohms ranges. If a constant current is applied to a
forward biased semiconductor junction the voltage drop
will, of course, be developed. This is then passed to the
7107 for measurement and display as shown in Fig. 10.

Circuit Description

The circuit of the digital multimeter is shown in Figs. 11
and 12. The input attenuator for the voltage ranges, both
a.c. and d.c., is formed by R1, R2 + VR1 and R3 + VR2,
switched by means of Slb. This arrangement provides
precise attenuations of 10 and 100 for the 20V and 200V
ranges respectively. The voltage developed across the
shunt is applied to IC lc the gain of which is switched to 1,
10 or 100 by means of S1d. VR 11 and associated compo-
nents provides a small current to reduce the input offset
and set the output of ICIc to zero on the 20mA (highest
gain) range. Trl, Tr2 and associated components form the
constant current source which is switched by means of
Slec. Trl provides a fixed base voltage source for Tr2 thus
ensuring that Tr2 operates with a substantially constant
collector current. The precise current is adjusted by vary-
ing the emitter resistors, VR3, VR4 and VRS.

HNEhion jegy

20 2M0n
'

.2

*20 [de.
v

=200
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Fig. 6 (left): The block diagram of

the PW Twynham digital maulti-

meter with digital and analogue
readout

Fig. 7 (below): The arrangement of
the a.c. to d.c. converter

Input from
range switch i Averaging L— o100t
ntl_%w:‘t;li rectifier clrcuit (0-2Vdc)
o ca T
Current )
input x10
\ = ]
+
High
Rsé Vin imgedpnce OQutput
s » amplifier (O—ZEd,c.)
Constant current IWRM302
source
TmA 1100pA] 1Up§
émﬁ\
Wi |
+
utput i Output
Rx 0-29dc) ‘ot Wt (0-dVdo

wwWwW americanradiohistory com

Fig. 8 (centre): The direct current
ranges use a shunt with a switched
gain amplifier. Fig. 9 (above left):
The constant current sources used
for the ohms ranges. Fig. 10
(above): Shows the method of
testing semiconductor junctions

The PW Twynham is housed in an

attractive metal case by Vero and

incorporates both digital and
analogue readouts
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* components

Resistors
+W 5% Carbon
1000 1 R27'
1kQ 2 R7,32
2.2k 3 R16,19,21
10kQ2 1 R12
47kQ 1= R8
470k 1 R31
1TMQ 3 R15,26,28
3-3MQ 1 R18
+W 2% Metal Oxide
2.2kQ 1 R17
9-1kQ 1 R3
10kQ 1 R13
18kQ2 1 R22
22kQ 2 R14,34
91kQ2 1 R2
180kQ 1 R23
1MQ 1 R1
2:-5W Wirewound
10 1 R4
Capacitors
Silver Mica
100pF 1 C3
Polyester
10nF 1 c2
47nF 1 Cb
100nF 2 C1,6
220nF 1 Cc4
Electrolytic p.c.b. mounting
1000uF 16V 2 Cc7.8
Tantalum bead
10pF 16V 2 C9,10

Potentiometers
Miniature horizontal preset
2.2kQ B2 T R9,20
4.7kQ 3 : R6,29,33
10k 1 R24
22kQ 1 R10
47k 1 R&
100k 2 R25,30
220k 1 R11
Semiconductors
Diodes
1N 4001 4 D6,7,8,9
1N 4148 2 D1,2
0OA91 2 D34
ZN423T 1 D5
Common Anode l.e.d. Displays
7-segment
0-3 inch 3 DI12,3,4
‘+1'0-3 inch 1 DI1
Transistars
BC214L 2 Tr1,2-
Integrated Circuits
LF347 1 IC1
7107 1 IC2
7805 1 IC3
7905 1 Ic4
Miscellaneous

Transformer 6VA p.c.b. mounting 6-0-6V
(RS207-740); Rotary switch 6p12w p.c.b.
mounting (see text); Bezel with filter and d.i.l.
sockets {(RS587-204); Meter TmA fs.d.; Case Vero
G-Range (202-21 090H); 40-pin d.i.l. socket; 14-
pin d.i.l. socket; 4mm insulated sockets (1 red, 1
black); Miniature mains connector; 21mm collet
wing knob; Panel mounting fuseholder; Fuse 1A.

ICla acts as a unity gain very high impedance input
buffer stage prior to the precision rectifier arrangement
formed by IC1b and its associated components. This stage
is essential in order to provide matching to the 10kQ input
impedance of the precision rectifier. The output of the rec-
tifier is fed to an averaging circuit formed by R10 and C1.
IC1d is a further very high input impedance buffer stage
and this is used to provide the current drive for the moving
coil meter analogue display. The stage eliminates the
loading effects of the meter movement on the very high
input impedance of the 7107.

The frequency of the internal clock oscillator of the
7107 is adjusted by means of VR9. The integrator and
auto-zero components are C4, R22 and C5, whilst C6
removes noise from the reference source and reduces roll-
over error. D5 is the precision voltage reference which has
its operating current set by R23. VR10 and R24 are used
to provide fine adjustment of the reference voltage to exac-
tly 1V. The power supply is fairly conventional and em-
ploys full-wave rectification and two 5V regulators to
provide stabilised positive and negative voltage rails.

Next month we will cover construction and setting-up.

Practical Wireless, December 1980

“I must get a new rotator for my vertical whip, you're
right in the noise.”

... Brighton & District RS Newsletter

“No, the licence conditions don't permit you to
operate within half a mile of an airport, but I'm not
sure about marinas.”

... Brighton & District RS Newsletter

www americanradiohistorv com

23



introducing

RTTY

part 4

Jetf MAYNARD G4EJA

It is not necessary to build a terminal unit to join the ranks
of RTTY enthusiasts, since commercial units are available.
The intending purchaser can opt for a straight terminal
unit, using the type of modulation and demodulation
techniques discussed in earlier parts of this series, or a
complete RTTY system.

Catronics

In the first category is the Catronics RTTY Terminal
Unit available from 20 Wallington Square, Wallington,
Surrey, which is currently available in two versions:

CT101 receive and transmit—TTL
CT103 receive and transmit—TTL and magnet drive

The prices at the time of writing are £99.60 and £104.90
respectively. The model CT103 was supplied for test but
this differs only in having an 80V magnet driving interface.

Powered by an in-built mains power supply unit, the
CT103 has four DIN sockets on the rear panel for the
various connections. These include both types of 5-pin
arrangement, to reduce the risk of damage. The receiver
input is protected by the simple but effective back-to-back
diode technique (Fig. 32). Requiring only 10mV and with
an input impedance of 4-7kQ the CT103 can be connected
to the extension speaker or headphone socket of any
receiver without imposing any significant loading. More
than sufficient drive is provided with the station receiver
set for a normal listening level. There are no adjustments
for this input.

The AFSK output is driven from a source impedance of
some 2kQ and is adjustable via a 47kQ on-board preset
potentiometer which must be adjusted to give the correct
drive or modulation depth for the transmitter in use. Over-
driving the transmitter could, of course, introduce “flat-
topping” and subsequent distortion. A further pin of this
particular DIN socket provides AFSK prior to the preset.
This can be fed to a domestic tape recorder for simple
message storage. For playback the recorder output is
directed to the unit input in lieu of the receiver output.

A TTL-compatible output of demodulated RTTY is
available for feeding a VDU (such as the G3PLX design)
or a microprocessor. The same socket will also accept TTL-
compatible input (from keyboard or MPU or whatever)
for conversion to AFSK. This input is not protected, so
the user must be most careful not to allow a voltage out-

24

side the TTL range 0-5V to be applied. The input is
however internally pulled to 5V via a 4-7kQ resistor, so
the input can be left floating or even connected to a tri-
state bus without problem.

The CT103 provides for a polar input (see Fig. 22, Part
3) that requires a grounded centre contact and two other
contacts giving a ground for mark and space respectively.
A flip-flop is used to debounce this input, which is buffered
from the TTL gates by small-signal transistors which are
themselves protected by current-limiting resistors and
Zener diodes.

The final socket provides the magnet driving output
(supplied as an optional extra), which can be selected by
an internal switch for single or double current. Whichever
type of magnet drive is required, the user needs to set the
magnet current. This is done empirically with a milliameter
temporarily replacing the on-board fuse whilst various
switch combinations are tried. The AFSK output level and
the magnet drive current limit are the only internal adjust-
ments necessary.

The unit is quite simple to use once the user has ac-
customed himself to the tuning aids. These consist of two
l.e.d.s. The first of these—the “Signal” indicator—will be
on steadily when both mark and space tones are within the
input passband; the signal l.e.d. flashing indicates mark or

Fig. 32: The input

limiter arrangement on r——
the CT103 L7 33n
1NLILE 1NL1LB

A [WADB9L

Fig. 33: Connecting a
l.e.d. tuning indicator
to p.l.l. decoders
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At these sensational prices you can afford to give
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CHRISTMAS TIME PRESENTS
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Great gifts at giveaway prices. Foryourfamily. Yourfriends. Oryourself.

SEIKO QUARTZ CALCULATOR/ALARM

Only £49.95 + 85p p&p

Continuous display of hours, minutes, seconds with day, alarm
indicators. Optional display: month, date, AM/PM with day
indicator. Calculator (16 key) performs arithmetic, percentage,
constant and power calculations. 12 hour alarm with AM/PM
indication, rings twice a second for 10 seconds, then four times
a second for 10 seconds. Display flashes as battery life nears
end. Back light. Water resistant. Adjustable stainless steel
strap.

MITRAD MD605 QUARTZ LADIES MUSICAL ALARM
CHRONO Only £11.95 + 85p p&p

Continuous display of hours, minutes, seconds. Optional
display: day, date, month. Auto calendar. Chronograph with
lap timing facilities to /10 sec. 24 hour alarm plays 30 seconds
of Beethoven's ‘Fur Elise’. Back light. Infinitely adjustable
stainless steel strap.

MITRAD MD610 QUARTZ GENTLEMAN’S MELODY
ALARM Only £16.95 + 85p p&p

Case thickness only 5mm. Continuous display of hours,
minutes, seconds with date and mode indications. ‘Running
horse’ chronograph to /10 sec. 12 hour alarm plays 30
seconds of ‘Yellow Rose of Texas'. Back light. Infinitely
adjustable stainless steel strap.

Practical Wireless, December 1980

MITRA

MITRAD PEN WATCH Only £11.15 + 85p p&p

Elegant stainless steel ballpoint pen combined with a quartz
precision timepiece. The five function LCD watch displays
hours, minutes, seconds, month and date and has a com-
puterised four year date memory. In presentation case with
spare pen refill.

From the collection of 12 month guaranteed leading make products offered through Mitrad's 7

day 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.

The Premier mail order house specialising in
quality products and superior after-sales care.

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

[0 seiko Calculator/alarm at £50.80 inc.p&p  [] MD605 at £12.80 inc p&p I
[0 Mpet0ate17.80incp&p [ PenWatch(es)at £12.00 inc p&p
Total value of my order £

I
| enclose cheque/PO or debit my Access/Barclaycard E E l
No. Signature |
Name (block letters please) I
Address l
I

& Credit card holders may telephone (0536) 522024 24 hours a day stating card
number for immediate attention. All orders despalched within 7 days. Delivery
subject to availability. Full refund if not completely satisfied. Mitrad. Registered in

I-/ L England No. 2554356. Code: PV\/12/80 |
‘ L §F _§ N &8 § &N _§ N N N N N _§ _§_ _§ _§ ]

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

[
Ln
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your
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 QTH's enhanced!
® QUOTE from RADIO ZS (South Africa) “A remarkable antenna with great possibilities. Its

physical size makes fi space op ion a practical proposition”

SYSTEM "A' = Includes matchin ATU‘_ £43_55

For the SWLor 160m. T.

NEW JOYMASTER SYSTEMS

® Amateur Bands 3.5 = 30 Mhz @ System "J" has been superseded by our IMPROVED
JOYMASTER SYSTEM “JM2Z” @ 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.

SYSTEM “JM2""  inudgmachsu  £69 0Q
SYSTEM “JMSH Inciudslgomag:?r;gATu £90'°°.

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

RECEIVERS
® FRG7 @ FRG7000 @
COMPLETE RECEIVING STATIONS -
ASSEMBLED IN SECONDS!
+ free wire aerial ONLY £187.00 @ FRG7000 + free wire aerial ONLY £336.00 @
7 1800 @

Package H 1.” [FRG ATU - World Record VFA and FREE HEADPHONES) £2
Package "R.2" . (FRG7000 - ATU World Record VFA and FREE HEADPHONES) 368.00

TRANSCEIVERS ETC.

Wa reckon we're offering the

LOWEST YAESU PRICES

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

® FT901DM - ONLY £790!! @ FT101ZD ONLY ESG?“ ® 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.

JUST TELEPHONE
YOUR CARD NUMBER

0843 62535 (ext 5] (62839 after office hours) or send 12
stamp for FREE literature. Prices correct as at prass. NOTE
our prices are always INCLUSIVE OF VAT, carringe.

BARCL“YCARD Prompt service too, goods usually despatched WITHIN 48
HOURS!
5 Partridge House,

p Road, Broadstairs, Kent CT10 1LD
(Callers by appointment).

6l /arrgrrs

BROROSTRIRS KENT ENGLAND,

W LLECTAGNIC =

B
Pr
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"World Prefix Map (new) ..

* Antenna Anthology (ARRL)

Books

for
radio
amateurs

RSGB Publications

A Guide to Amateur Radio (new 18th edn)
Amateur Radio Awards (2nd edn)
Amateur Radio Operating Manual
Amateur Radio Techniques (new 7th edn).

Morse Code for Radio Amateurs .

OSCAR - Amateur Radio Satellites...

RSGB Amateur Radio Call Book f/atest 1981 edn)..
Radio Amateurs’ Examination Manual (8th edn)..
Radio Communication Handbook (5th edn) Vol 1
Radio Communication Handbook (5th edn) Vol 2
Radio Data Reference Book (4th edn)

Test Equipment for the Radio Amateur (2nd edn)....
TVI Manual (2nd edn)
VHF/UHF Manual (3rd edn)
World at their Fingertips

Logbooks

Amateur Radio Logbook
Mobile Logbook
Receiving Station Logbook

Wall maps

Great Circle DX Map
IARU QTH Locator Map of Europe..
QTH Locator Map of Western Europe ...

Morse Instruction
Morse Code Cassette Stage 1 (Swpm)

Other Publications

A Course in Radio Fundamentals (ARRL) ....
All About Cubical Quad Antennas (RPI)
Amateur Television (BATC)

ARRL Electronics Data Book
Beam Antenna Handbook (RPI)
Better Short Wave Reception (RPI)

Care & Feeding of Power Grid Tubes (Varian)
FM & Repeaters for the Radio Amateur (ARRL).
Hints and Kinks for the Radio Amateur (ARRL)

Radio Amateur Callbook — DX listings (ARCI)
Radio Amateur Callbook — USA listings (ARCI)..
Radio Frequency Interference (ARRL)...

Simple Low-cost Wire Antennas (RPI)...

Single Sideband for the Radio Amateur (ARRL)....
Solid-state Basics (ARRL)
Solid-state Design for the Radio Amateur (ARRL)
The ARRL Antenna Book
The Complete Handbook of Slow Scan TV (Tab)
The Radio Amateurs Handbook (Paperback) (ARRL)
The Radio Amateurs VHF Manual (ARRL)....
Understanding Amateur Radio (ARRL)

World Atlas (RACI)
World Radio TV Handbook, 1980 (Billboard)
BOm DXing (CT1)

Prices include 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 RSGE is the national society representing all UK radio

s and ship is open to all interested in the hobby,
including listeners. The Society also publishes a complete range
of books, log books and maps for the radio amateur. Contact the
membership services section 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
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space tone (but not both). An incoming signal is correctly
tuned when the signal le.d. remains on. The second
l.e.d—labelled “Mark™—is on for high tone (usually
mark) and off for space (low tone) and so will flash in
normal operation.

Some form of tuning indicator is normally desirable on
a demodulator to indicate when a mark and/or a space
tone is being received. This is easiest to accomplish with
p.Ll. decoders which can have a l.e.d. across the output as
shown in Fig. 33. An LC type demodulator can be
modified to drive a milliameter to indicate relative signal
strength as shown in Fig. 34.

By far the best form of tuning indicator is the “cross-
pattern indicator” using a simple form of oscilloscope. In
use a correctly tuned RTTY signal will show a cross with
equal length arms. A voltage representing the mark signal
is fed to the horizontal oscilloscope amplifier, and that
representing the space signal to the vertical amplifier. An
incorrectly tuned RTTY signal will show as a cross whose
horizontal arm is longer than its vertical arm, or vice-
versa. An interface to a standard oscilloscope can be built
but the required circuitry is so simple that a stand-alone in-
dicator can be built using a surplus oscilloscope tube such
as a 3BP1 as shown in Fig. 35. The 88mH coils are tuned
to resonance (one each for mark and space) by careful
selection of their parallel capacitors. The coils also provide
step-up from an 8 ohm speaker connection.

The two inputs to the CT103 (tTL and polar) are bussed
via diodes, and so two devices (such as keyboard and a
solid-state message store) can be permanently connected
provided each restores to mark when not in use. Also con-
nected to the same bus is the output of the demodulator.
This means that any output from a terminal is echoed
back on transmission and a machine with local copy will
print each character twice. This can be overcome by
operating the button designed to stop printing and which
forces the output of the demodulator to mark. An extra
pair of contacts on this button was used by the author to
ground the p.t.t. line of the transmitter feed, and so act as a
transmit/receive control. Control keys are also provided
for normal/reverse signal switching and wide/narrow shift
selection.

Claimed to be a “unique digitally controlled circuit” is
Autoprint, fitted to the CT103 in place of antispace and
autostart features. The Autoprint works like this—from
the steady-state mark position an RTTY signal of at least
one second duration must be received for the output to be
turned on; following this the output remains on as long as
RTTY is not lost for more than 250 milliseconds (control
set to fast) or | second (control set to slow). If the incom-
ing RTTY signal is dropped for a period exceeding this
time, the system is reverted to mark and the Autoprint is
reset.

The Autoprint circuitry is accomplished with a pair of
555 timers. In practice it works well to prevent a terminal
chattering when tuning across a band. But, as the manual
suggests, it is necessary to switch Autoprint off when try-
ing to copy weak signals.

Hal

Ready-built RTTY terminal units are also available, via
Radio Shack, from Hal Communications Corporation of
USA. These include the ST-6000 with a range of facilities
including a tuning oscilloscope at £414 and the ST-5000 at
£230. Unfortunately no Hal equipment was available for
evaluation.

Hal are perhaps best known for their RTTY terminals
which now include three models all based on integral
keyboard/VDU units. Top of the line is the DS3100 ASR
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Fig. 34: Attaching a signal strength meter to an
LC-type demodulator
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Fig. 35: A simple stand-alone tuning oscilloscope

(or BSR—Buffered Send Receive—as Hal like to call it)
again available through Radio Shack at £1536. The
DS3100 provides for ASCII and Morse as well as RTTY,
and the operational features outlined below are available
for all three modes. Speeds available are as follows:

ASCII—110 to 9600 bits per second
Morse—1 to 199 words per minute
RTTY—45 to 100 baud

The RTTY interface is a current loop requiring
18-120mA at voltages up to 200; output is polar. Incom-
ing RTTY traffic is buffered and any 12- or 24-line
segment of the 150-line buffer capacity can be displayed at
72 characters per line (green phosphor 12in diagonal
screen). Received (and transmitted) data is also available
at 300 b.p.s. in ASCII at an RS232 interface.

The DS3100 really comes into its own when
transmitting. Text can be precomposed into the buffer dur-
ing reception if required; otherwise transmission is from
the keyboard, either as typed, in complete lines or in com-
plete words. Spaces caused by use of say the line mode are
automatically filled with downshift (letters) characters.
Line transmission, identified by bursts of full-speed text in-

continued on page 40»pp
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Kits Catalogue

Heathkit, the world's largest manufac-
turer of electronic kits, inform me that
their latest catalogue is now available.

In addition to computer products
there are kits for most interests, in-
cluding car tune up equipment, digital
electronic clocks, weather computers,
electronic thermometers, ultrasonic
burglar alarms, amateur radio equip-
ment, test instruments and many other
kits that should prove of interest to the
home constructor.

The catalogue is now available to
readers (25p in stamps please) from:

Heath Electronics (UK) Ltd., Bristo/
" Road, Gloucester GL2 6EE, or The Lon-
don Heathkit Centre, 233 Tottenham
Court Road, London W1P SAE.

RAE Course

Starting in January 1981, Astley High
School, Seaton-Delaval, Tyne-Wear
will be running an RAE course.

They would also like to hear from
anyone qualified to conduct the course.

Further details are available from:
Mr Ken Fawcett, Astley High School,
Seaton-Delaval, Tyne-Wear.

Be Prepared
All proud owners of the popular
FT101/2/2D/FT401/FT901 range of

h.f. transceivers should think hard at
this time about the increasing difficulty
of obtaining spare valves. NEC and
Toshiba ceased production two years
ago and NEC are now refusing further
orders. The FT101 was designed for
use with these makes of PA stage
valves and other makes are not
satisfactory, due to lack of com-
patability. There is no agreed standard
on inter-electrode capacity or mutual
conductance, leading to biasing,
oscillation and neutralising problems,
when apparent equivalent TV Valves
are used.

All this aside, it is probably a very
sound investment to secure a stock of
valves, now, whilst original specifica-
tion devices are available.

For those who wish to follow this
course of action the people to contact
are: Holdings Photo Audio Centre, Min-
cing Lane, Darwen Street, Blackburn,
Lancs. BB2 2AF. Tel: (0254) 59595,
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Dying Swan

After 17 years on the amateur scene
the “Swan" brandname is to be phased
out in favour of Cubic Communications
Incorporated.

In the past, Swan, even though
owned by Cubic Communications, has
operated as a small “stand alone”
company with limited engineering and
marketing capability, specialising in
amateur products.

To divorce the new "“Astro” product
line, which the company feel is light
years ahead of the old Swan product
line, they have now decided to aban-
don the Swan name totally from new
products.

The 100MX transceiver, which Prac-
tical Wireless reviewed in the Sept/Oct
1979 issues, will be the last item
prinicipally designed by the Swan
organisation, and will retain the Swan
designation as long as it remains in the
product line, as will their testmeters.

Further information from: William
Munro (Invergordon) Ltd., 100 High
Street, Invergordon, Ross-shire IV18
ODN. Tel: (0349) 852351.

You Lucky People!

At long last the Radio-2 m.w. transmit-
ter at Start Point on the southern tip of
Devon is coming into service. The ser-
vice should have started on Monday,
15 September but the aerial system
was not quite ready. Instead, the ser-
vice started on Monday, 22 Septem-
ber. Listeners in South Devon, Dorset
and parts of Cornwall will find the new
service on 693kHz (330m).

BBC Engineering Information Dept.,
Broadcasting House, London WI1A
1AA.

The G-QRP Club

The G-QRP Club was founded in 1975
and it now has over 800 members in
25 countries. The Club exists to
promote interest and growth in low
power amateur radio communication
(5 watts or less). Membership is open
to any licensed radio amateur or short
wave listener anywhere in the world
who has an interest in low power com-
munication. The annual subscription is

www americanradiohistorv com

£2.50 or 5 dollars US. Subscriptions
should be forwarded to the Secretary
at the address given below.

The Club publishes a quarterly jour-
nal called "SPRAT" (from the initial let-
ters of the words Small Powered Radio
Amateur Transmitters) which is sent
free to members. SPRAT contains
many circuits, technical hints and ideas
for QRP constructional projects,
together with Club news, award and
contest information, and other items of
interest to QRP operators. SPRAT is
the only exclusive QRP journal in the
world, and it contains much construc-
tional information in each issue.

Full details of various services the
club has to offer are supplied to each
member on joining.

The Address of the Secretary is: Rev
G. C. Dobbs G3RJV, 17 Aspen Drive,
Chelmsley Wood, Birmingham B37
70X.

New Battery

A new battery believed to be the only
zinc-chloride chemical system battery
of its type available in Europe, is now
being marketed in the UK by Ray-O-
Vac.

Designed primarily for portable
radios, calculators and equipment
using or needing a high-rate drain
capability, the new AC3 has been in-
troduced into the company’'s battery
range to give a midway performance
between the low-cost zinc-carbon PP3
and the more - expensive alkaline-
manganese MN 1604 equivalents.

The VAT-exclusive recommended

retail price of 70p to 75p for the zinc-
chloride AC3, compares with 45p for
the zinc-carbon PPS and £1.29 for the
alkaline-manganese MN 1604,
Ray-0-Vac, Station Approach, St
Mary Cray, Orpington, Kent BR5 2ND.

Practical Wireless, December 1980



“"“WHH

i

i ""”WH Iﬂ],....‘umll

;;;;;;;;;

"n

-,nn "

! WW -

Is your XYL pestering you to tidy up your hi-fi leads and
speakers while all you want to do is to get into the shack and
work that rare DX? If so then our special offer this month is
just made for you.

The best place for the loudspeakers, so most of the ex-
perts tell us, is well above floor level and positioned in the
corners of the room, slightly angled towards each other to
give the correct mix of sound. As it is not always convenient
to have shelves in the corners to support the speakers, many
people never get the best results from their stereo system.

The Wallangle Speaker Brackets offer a convenient and
simple solution to the problem of mounting speakers in the
corners of a room. The picture shows the clever way in
which the bracket holds the speaker back against the two
walls, while still allowing for swivelling to almost any angle
to give the desired sound distribution.

Wallangle brackets will support speakers up to 113in
wide and up to 50Ib in weight. Our special offer kit includes
a pair of chromium plated brackets, wall plugs, screws and
step-by-step fitting instructions to enable you to install them
easily and rapidly.

These ingenious brackets will cost you just £6.25 com-
plete and if you are not completely satisfied with them just
return them within ten days and your money will be refun-
ded in full.

Send your order to . ..

HHH\ R

: ..|..||||||1||||iIIIIIIH|IIIIII||Lmmm”,,,"”“.;; R .mnnunn||||l|||lll|||

Practical Wireless, Dept PWLS,

Rochester X, Kent MES9 1AA.
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Please complete both parts of the coupon below in BLOCK CAPITALS.

Remittance may be by Access, Barclaycard, Postal Order or Cheque
{name and address on back of cheques, please), crossed, and made payable
to IPC Magazines Ltd. This offer is open to readers in England, Scotland,
Wales, Northern Ireland and Channel Islands only. It is not available in Eire
or overseas.

Orders are normally despatched within 28 days but please allow time for
carriage. You will be notified if a longer delay may be expected.

If paying by Access or Barclaycard, please do not enclose your credit card
with your order.

THE CLOSING DATE OF THIS OFFER IS 28 FEBRUARY 1981 subject to
availability.
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To: PRACTICAL WIRELESS |
Dept PWLS8, Rochester X, Kent ME99 1AA I
Please send me the set(s) of 'WALLANGLE" speaker I

brackets (pair) as indicated @ £6.25 per set, in-
cluding P&P. |
|

| enclose P.0./Cheque No. ............ Value............
Number of sets required [ | |

: Tel. No. (Home or Work) ....cooeviiiiiniiiieniniennnens I

| wish to pay by Access or Barclaycard. |

Mynumberis:lIll[]‘llll]llll |

Cardholder’'s Address

|
I SIGNAtUND sivicseiiaivasavsninesssssissnsanasieanissvassivivs
[ ]
| Number of sets required || |
I A0 e e mnssrsnersenisssnasnsnsnsnnsasensssbstsshsvasssonsis I
| i
| Y [ T N '
D el SR Al R S At g |
From: PRACTICAL WIRELESS I
| Dept PWLS, Rochester X, Kent ME99 1AA
L. — — — CUTROUNDDOTTED LINE — — —Jd
29

www americanradiohistorv com



MICROWAVE hOOULeS LID

HAVE YOU BEEN CONVERTED?

Our wide range of high quality VHF & UHF frequency converters and preamplifiers will expand your existing equipment {YAESU 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 it!!

DO YOURSELF AND YOUR RECEIVER A JUSTICE, BUY ONE OF OUR TOP QUALITY PRODUCTS - AND SEE WHAT YOU'VE BEEN

MISSING!!
MMC 144/28 MMA 144V MM 2000

2 METRE DOWN 2 METRE ULTRA

~

FEATURES INCLUDE:~

TO 10 METRE LOW NOISE RF - .‘:::1‘::: terminal unitTV
CONVERTER = SWITCHED RTTYTO TV * Automatic speed sensing
Gain: 30dB wp. e PREAMPLIFIER " CONVERTER * Microprocessor contralied
Noise figure: 2.5dB max.* This preamplifiat e This NEW  convertor  cone * Will accent ATTY and amatour
Image rejection: 65dB typ. s an essential addition for the serious operatar tains @ terminal unit and a standard ASCH
" N - . H Gan: 15d8 microprocossor controllod

Qur “old faithful” will give you a  LSEIERIR. e ke ALLTHIS FOR

metre facility, immediately. This unit is designed to be Iatt in the aerial lead at ail only an audio input fom your FRG7. TRIO R1000, or JUST £169

mi nd will acce 1ou, wer irmular, & 2 vol | i i 1 .
JUST £28.905cvar  ‘tssmiosssomtiemalioims.’  foiocmis Biok0C ok i ety vhe i inc. VAT
(p+p 65p) £29.90 inc. VAT (p+p 65p) standard TV sat fo-p £1.75)

MMC 70/28 MMC 28/144 |

10 METRE TR i, 70 CM DOWN
DOWN A TO 10 METRE
4 METRE 10 METRE TO2METRE — M"' CONVERTER
oown Low olse e O
Th ¢ covers 432- Hz am .
TO 10 METRE PREAMPLIFIER with an gxis['“'s:g 2 metre receiver, here MHsr in .S‘aiﬂ:ﬁﬁi :l:;e:.aulh for an IF ;u‘kp:‘ of 28-30
CONVERTER e isoa simple means of listening to the MAHe Thts [acii: shos nalmlis W teiioeine covpane ey
Gain: 30dB typ. ur 0 malte recsiver with this low-noise presmy 10 metre band. Sain: 304 typ. Noise figore: 3048 mar.
No‘ise figule:YE.SdB max. ‘:f.;umn‘zoa:‘;“:u“we s preame Gain: 15dB typ. :Isa 30:.1;: Lr;e:a;»”:‘: ]o?“;lJJ?FJS Mbz = (MMC
Image rejection: 65dB typ. Noise figure: | BeB max Noise figure: 1.8dB max. 432/144-5)
JUST £24.90 inc var £14.63 inc. vaT £24.90 inc. vat £29.90 inc. vaT
{p+p65p) {pvp 65p) (p+p 65p) (p+p 65p) J

Your orders and enquiries will be dealt

M l CHD\NAVE MDDULE S with both efficiently and courteously by
BROOKFIELD DRIVE, AINTREE, LIVERPOOL L9 7AN, ENGLAND our experignced sales dept.

Mondav-Friday, 9-12.30, 1-4.30 pm.
Telephone: 051-5234011 Telex 628608 MICRO G
Callers are welcome, please telephone first.

BARCLAYCARD AND ACCESS WELCOME
[ARCLAYCARD)|

L .

YAESU MUSEN - FRG-7700

A NEW BREAKTHROUGH IN RECEIVER TECHNOLOGY

Yes indeed, the exciting new FRG-7700 GENERAL
COVERAGE RECEIVER from YAESU MUSEN, the -
world’s largest manufacturer of Amateur Radio equip-
ment, will satisfy the demands of the most critical Short
Wave Listener or Licensed Operator with it's superb per-
formance and incredible specification — just consider the
following condensed details:

YAESU

Frequence coverage 150 KHz-29.999 MHz.
Modes

AM (fitted Narrow, Medium and
Wide Filters).

USB, LSB, CW and FM.

Memory option with twelve channels
and automatic mode selection.

CPU Digital Clock and Timer.

Send today for full details of the new
FRG-7700 or if you would like the full

State-of-the-Art Noise Blanker.
FM Squelch Control.

Mains or Battery operation.
Digital and Analogue read-out.

Yaesu catalogue as well 36 pence in

stamps will bring you this together with

our credit voucher for £3.60 —a 10 to 1
winning offer!

FULL DETAILS AND THE NEW LOW FACTORY PRICE LIST FROM

BRITAIN'S NO. 1 IMPORTER
EX-STOCK - INSTANT CREDIT - FREE SECURICOR DELIVERY

508-516 ALUM ROCK ROAD 021-327 1497

AMATEUR ELECTRONICS UK GRMING AN 8 v sasgas?
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MPORTANT—The ideas presented here are suggestions only,
d as they are untried by this magazine, we cannot accep
sponsibility for any resultant damage, however caused. Before
terations are attempted, care should be taken to ensure that any
uarantee is not invalidated, and it should also be borne in mind
at modifications usually have an adverse effect on resale prices
cases where specialist skills or equipment are needed, most
ealers will undertake the work for a reasonable fee.

Roger Hall G8TNT(Sam)

No. 2

Some modifications, whether they are from the manufac-
turer, the dealer, or the amateur who has been “tinkering”
with his rig, become known to almost every amateur, but
some never get further than the originator and perhaps a few
of his friends. | would like to use these articles to give some
of these lesser-known mods a wider audience. In order to do
this, | would like anyone who has any ideas that he would
like published, to write to me at the address below. Some of
the mods that will be published are from dealers, but | would
like to use as many readers’ ideas as possible, so please
write in if you have any tips to pass on, not forgetting to in-
clude your own name and address.

The first idea this month is for a little gadget that | first
made up a long time ago, when | decided to change from us-
ing a fist microphone to a boom microphone for mobile
working. As it is so simple, | would not have thought of
publishing it had it not been for the interest shown by people
who have seen itin use.

My 2 metre transceiver, along with most of the more
modern models, has two push-buttons on the microphone
which are used for up and down frequency shifting and scan-
ning. The very latest boom microphones also have these but-
tons built in, but as mine is an earlier and cheaper model, |
have had to modify it in order to retain the remote scanning
facility. All that is needed is a length of screened two-core
cable, two push-to-make switches and a small box. The
cable does not have to be screened, but it must have three
conductors, and | have found that screened twin cable is
easily obtainable, not too expensive, and is far smaller than
most three-core cables. The two push-buttons should be
wired up as in Fig. 1, and then mounted in the small box, or if
there is a suitable space, two holes could be drilled in the
dashboard of the car and the switches mounted there. If a
small box is used, it should be approximately the size of a
matchbox, in fact for the prototype it was a matchbox.
Double-sided Sellotape or Sticky Fixers on the back of the
box will hold it in place on a convenient part of the
dashboard.

The cable can then be run along or behind the dashboard
and up to the rig. The cable end should then be stripped and
the hraid formed into a pigtail, and the cable should then be
inserted into the microphone plug alongside the lead from
the boom microphone. One of the conductors is soldered to
the UPpin, the other to the DOWN pin, and the screening braid
to the EARTH pin. The pin layout for the TR-9000 is shown in
Fig. 2; refer to the handbook for your rig for its connections.

Practical Wireless, December 1980

With the microphone plug reassembled and inserted into the
set, it is now possible to scan up or down by merely pressing
the appropriate button on the dashboard.

It has always been my belief that mobile operation should
be made as simple as possible; there are far too many dis-
tractions for drivers as it is, but my boom microphone with
its p.t.t. on the gear-lever and its matchbox attachment has
made life a lot easier.

Automatic toneburst and semi-reverse repeater (listen on
the input) for the new Yaesu FT-480 are provided with this
month’s second mod, which has been supplied by Mike
GBEWU, of Amateur Radio Exchange in Ealing. Take par-
ticular note of our heading comment about guarantee in-
validation if contemplating this mod.

The first step, after removing the top and bottom lids, is to
locate the synthesiser, remove its lid, take out the four
screws holding it in place and lift it out over the side of the
rig. Find Q1060, which is on page 27 of the Japanese
manual and on page 20 of the European manual, and is to
the rear of two 4011 chips. Remove the link which earths
pin 6 of Q1060, on the print side of the board.

Turn back to the component side and fit a circuit pin in the
hole marked “B SW"', which is beside R303 and near to pin
7, and then re-fit the synthesiser. Remove the wire from the
“T SQ" pin, which is beside the f.m. modulator, and re-route
it, extending it if necessary, to the new pin "B SW". On the
bottom of the rig, cut back the black and the white/purple
wires from the TONE socket and divert them to the SHIFT
switch as shown in Fig. 3. Finally, modify the SATELLITE
switch as shown in Fig. 4.

When everything has been put back together, the set
should operate as follows:

a) The toneburst is automatic when the SHIFT switch is set
to + or —.

b)Pressing the CALL button will switch the receiver to the
input frequency if repeater shift has been selected.

¢) Pressing the CALL button during a transmission will cause
a continuous tone to be transmitted.

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 G8TNT
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HF SSB TRANSCEIVER

Trying to decide on the order in which to present the con-
structional details of the boards in any large project
always provokes headaches and the PW Helford is no
exception.

In the first part we covered the main transceiver board
leaving the ancillary boards and the mechanical design for
later parts. In this month’s article we will cover the con-
struction of the v.f.o. and its buffer amplifier, but leaving
the metalwork details until later.

This photograph shows the v.f.o. board with the
tuning capacitor and slow-motion drives

32 ¢

Vic Goom G4AAMW

The VFO

The v.f.o. is built on a printed circuit board which has a
ground plain on one side and the simple copper track pat-
tern shown in Fig. 2 on the other. No holes are provided
for the components which are soldered directly onto the
appropriate pads as indicated in Fig. 3. Care must be
taken to get the leads of the components as short as possi-
ble and each lead is bent at right angles before soldering to
the pads on the board. RFC701 is mounted vertically on
the board and will be soldered to the feed-through
capacitor C708, during the final assembly of the boards
into the case.

Flying leads are used to connect the variable capacitor
C707 to the board and, again, this component cannot be
finally connected until final assembly is carried out.

The variable capacitor used in the v.f.o. tuning circuit is
a Jackson Bros. Type 4170/75/023 with built-in 12:1 gear
drive. The slow-motion drive from the dial is Jackson
Bros. Type 5620 (6:1) giving a total reduction of 72:1.
Details of the dial will be given with the mechanical details.
Watford Electronics are Jackson Bros. distributors to the
amateur market.

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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* components
VFO BOARD

Resistors
W 2% Metal Oxide

2000 1 R702

47kQY 1 R701
Inductors
RF chokes

100uH 1 RFC 701

. {Cambion)
1-5mH 1 RFC 702
{Cambion)
23T 22 s.w.g.
on + inch
former 1 L701

Semiconductors
Transistors

2N3819 1

Tr701
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Fig. 1: Circuit diagram of the v.f.o. and buffer amplifier. This is part of the
circuit diagram published in Part 1. Note that C703 was omitted from Fig.
5 in Part 1 and also that the two amplifiers IC601 and 602 are shown with
the inputs (pin 6) in a non-standard form. The picture on the left shows
the buffer amplifier board mounted on the v.f.0. screening metalwork

Fig. 2 (far left): The copper
track pattern of the v.f.o.
board shown full size. Note
that this is the component
side of the p.c.b. and that the
other side is a complete cop-
per ground plane
Fig. 3 (left): The component
placement drawing of the
v.f.o. board. Note that the
components are soldered
directly onto the copper pads.
The connections shown to
C707 go to the fixed vanes,
the moving vanes being con-
nected via the metalwork

Capacitors

Ceramic Plate
22pF
56pF

Silver Mica
120pF
150pF
4.7nF

Feedthrough
10nF

Variable
75pF

Miscellaneous

Printed circuit board;
motion drive (see text).

www americanradiohistorv. com

C706
C702 (see text)

C701
C703, 704
C705
c708

C707 (see text)

4+ inch coil former; slow-
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Buffer Amplifier |

The buffer amplifier uses a pair of Plessey SL560C
300MHz low noise amplifier i.c.s. The short wire link be-
tween 1C602 and IC601 has been introduced to allow
coaxial line connections to be made to a second mixer
when additional bands are added to the Helford at a later
date. Apart from the decoupling capacitors and r.f.c.s the
circuit is very simple.

A double-sided p.c.b.-is used for the buffer amplifier
with one side of the board acting as a ground plane. Care
should be taken to ensure that component leads are as
short as possible and that where shown in the component
overlay (Fig. 5) the component leads are also soldered to
the ground plane as well as the copper pad on the opposite
> side of the board.

RFC601 is simply 2T of 22 s.w.g. enamelled copper
wire wound on a ferrite bead. The +6V stab line to the
buffer board will be picked up during final assembly from
the feedthrough capacitor C708.

P *
(€)ipc Mags Ltd
WR103 1980

Fig. 4 (top): The copper track pattern of the buffer am-

plifier p.c.b. shown full size. Fig. 5 (above centre): The

component placement diagram of the buffer board.

Fig. 6 (above): The copper ground plane on the com-

ponent side of the buffer amplifier board shown full
size

Component Information

It has been brought to our attention that the XF9B
crystal filter for the G4CLF board described in Part 1 is
available from Webster Electronics, Ilminster. Homebru
Radio can supply many of the more difficult to obtain
parts for the Helford. Constructors are once again advised
to study the advertisement pages for suppliers.
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% components

B

\
i

BUFFER AMPLIFIER BOARD

Capacitors
Ceramic Disc
20pF 1 C601
| 10nF a4 C602,603,604
| 605
Tantalum Bead )
|[ 47uF 16V 1 C606 _
i |
| Inductors |
E 2T on FX1115 |
| ferrite bead 1 RFC 601 |
! Semiconductors
\  Integrated Circuits
i SL560C 2 IC1,2
| Miscellaneous
Printed circuit board; Ferrite bead FX1115.

Setting Up

The accuracy with which the v.f.0. is set up depends
largely on the equipment available. Ideally an oscilloscope,
frequency counter and high impedance electronic
voltmeter should be used, but it is surprising just what can
be achieved with nothing more than a full coverage
receiver. The swing can be adjusted and the quality of the
note investigated with such a receiver. Indeed a grid dip
oscillator (g.d.o.) equipped with phones will do the job
provided its calibration is known to be accurate at SMHz.

Three v.f.o.s have been built to this design all suc-
cessfully, so the constructor should have no problems.

Mechanical Details

The metalwork involved in the PW Helford chassis is
quite involved. Because of this and also because the
screens and chassis parts are inter-related, we will be deal-
ing with the metalwork toward the end of the series. The
various boards can be built and checked without the
metalwork, leaving final alignment of the completed
Helford until final assembly has been completed.

Next Part

The next Part will deal with the Preselector unit, the
transmitter pre-amplifier and first amplifier boards. This
will allow the constructor to actually run the Helford,
albeit at low power, and prove out his work so far.

VISIT OUR STAND
AT
BREADBOARD ‘80
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AMATEUR RADIO EXCHANGE

Brenda (G8 SXY) and Bernie (G4 AOG) invite you to the only shop in London where you
can see and try all the leading makes of Amateur Radio Equipment under one roof . ..
YAESU, ICOM, TRIO, STANDARD . ..compare them all . . . and have a cup of Brenda’s coffee too!

HERE!! NOW!!
YAESU'S LATEST |
RECEIVER - THE

SUPERB FRG-7700

The one with ALL the features
including FM right across the band
and 12-memory option.

* General coverage 150KHz-30MHz

* Digital and analogue read-out * Fine tune % Attenuator
* Noise blanker * Fast or slow AGC *

* Digital clock and automatic ON/OFF timer %

* Three AM filters, 12KHz, 6KHz and 2.7KHz % 12v or mains
* Receives in LSB, USB, AM and FM

* Optional 12-memory facility enabling you to store your favourite frequencies for recall at the touch of a button

. and our FRG-7700's come complete with exclusive HELISCAN aerial worth £15 . . . FREE!

PHONE FOR PRICE DETAILS

STILL THE FINEST VALUE-FOR- And now something new and different . . .
MONEY IN THE COMMUNICATIONS the fantastic SX-200 synthesised scanner.
RECEIVER MARKET...
THE YAESU FRG-7

f 240 inc. VAT

* Scans VHF and UHF bands in both AM and FM
modes throughout its frequency ranges, 26 to 88 MHz,

108 to 180MHz and 380 to 514MHz * 16 memories
£ 1 89 i VAT * Memory bank programmable to scan frequencies in
s any band % Display automatically reverts to
i y ¥ time/day/date % 2-speed scan * 3 watts audio out %
. and our FRG-7's come complete with exclusive el : .
HELISCAN aerial worth £15 . . . FREE! Sensitivity 0-54 v 20dB S/N * Supplied with AC

mains adaptor for 12V operation.
CLOSED WEDNESDAY, BUT USE OUR 24-HOUR ANSAFONE SERVICE

i | BARCLAYCARD |
EASY TERMS UP TO g CREDIT SALES VISA INSTANT HP FOR
2 YEARS 2| BY TELEPHONE [_ LICENSED AMATEURS

2 NORTHFIELD ROAD, EALING, LONDON W13 9SY. Tel: 01-579 5311

So easy for Overseas Visitors — Northfields Station is just seven stops from Heathrow
on the Piccadilly Line — or phone your order and let us deliver it to you at the Airport.
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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 MT00EX. 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 vou 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 1one-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 |kHz 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 SkHz steps

on both FM and 55B modes for optimum convenience.

® The large green fluorescent display tube gives full frequency readout M750 BUILDS INTD A 2m & 70cm PACKAGE
1o 100Hz and provides safe and clear readout for both night and day (70cm module available December/January)
aperation.

@ Siandard features include noise-blanker. RIT control with switch, RF \lf j/
attenuator gain control, automatic crystal controlled tone-burst, high

and low power switching and remote up/down frequency control M750E > UHF

microphone unit. 2m ~€—<4 EXPANDER 70cm
® 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 £299 Incl. VAT Feature
for & Delivery for
Pound SEE REVIEW NOVEMBER ISSUE OF P.W. Feature
4,000 SQUARE FEET DEVOTED TO AMATEUR RADIO/ELECTRONICS — WELL WORTH A VISIT!

To: WATERS & STANTON ELECTRONICS

*Please supply Multi 750E by return. Cheque/P.O. enclosed: £299
*Please send full colour literature on the Multi 750E

*Please send H.P. forms for completion. Deposit of £60 enclosed.

|
|

|

|

|

A D D R ES S ettt e e e |
|

]

|

|

|

|

ORDER WITH CONFIDENCE ... OUR REPUTATION IS YOUR GUARANTEE
‘J@’)’w Callers welcome:- We are open 9am-5.30pm Monday-Saturday, Ex. Wednesday 9am-1.00pm.
% Telephone orders:- Simply 'phone in your Barclaycard or Access number and we will despatch goods within 24 hours.
. Mail Orders:- Send cheque or postal order for correct amount printing name and address clearly.

I
|
|
|
I
I
|
}
|
I
|
I

WARREN HOUSE, 18-20 MAIN ROAD, HOCKLEY, ESSEX. TEL: 0702 206835 & 204965

h_—_——_——_—__———__—_______—_—__—_——“_—_—J
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SPECIAL
PRODUCT
REPORT

RADIO

J \

' FRE-7700

"\

\7/

YAESU

-

COMMUNICATIONS RECEIVER

The FRG-7700 is due to be launched on the UK market
about the time that this issue of PW appears, and the
receiver which we evaluated is a pre-production model,
kindly loaned by Lee Electronics Ltd., 400 Edgware
Road, London W2, telephone 01-723 5521.

Previous Yaesu receivers, including the famous FRG-7
and the FRG-7000, used the Wadley Loop triple-conversion
system. The FRG-7700 is a double superhet with a first i.f.
of 48-0556MHz and a second i.f. of 455kHz, with frequency
control by means of a phase-locked loop synthesiser.

Band selection is by a 40-position switch which, as well
as covering the span 0.-15-30MHz in consecutive 1MHz
segments, also has the h.f. amateur bands (including the
WARC '79 additions) repeated consecutively. This arrange-
ment would offer the possibility of tailoring the r.f. selectivity
to give some protection against break-through from local
medium wave broadcast transmitters when listening on Top
Band, but from our test results this has obviously not been
done.

The main tuning knob drives an adjustable analogue dial
and is 50mm in diameter. It has a rate ranging between
about 40kHz per revolution at the band ends and nearly
80kHz per revolution at the band centre, which is somewhat
fast for easy resolution of s.s.b. signals. No fine tune control
is provided, although it is possible to use the MeEmORY FINE con-
trol for this purpose, but more of this later. Digital read-out
of frequency is by a 0-3in orange 7-segment display with
TkHz resolution.

As well as using the normal manual tuning, up to 12 fre-
quencies can be programmed into the memory, which
retains band information as well as frequency, making it un-
necessary to select the appropriate band manually when
recalling a stored frequency. The memory FINE control allows
around +2kHz variation on the recalled frequency, and as
mentioned above can also be used to advantage as a general
fine tune control for s.s.b. reception in the following way.
With the MEmMORY CHANNEL selector set to an unused position,
say 12, tune in the desired signal in the normal way, so that
it is roughly resolved, then press the memory button to store
the frequency. Press the memomy RecaLL button, and the
MEMORY FINE control can now be used for final adjustment.
The process can be repeated for any new frequency, which
will simply over-write what was previously in that memory
position. Don't forget to centre the memoRy FiNe control before
pressing the MemMoRry button.

A very effective continuously variable r.f. attenuator is fit-
ted. This will reduce an S9 + 60dB signal to silence at about
50 per cent rotation, and should prove useful at higher
settings for monitoring own-station signals. There is also a
px/LocaL switch on the rear panel, which can bring in ad-
ditional attentuation if required. The a.f. gain control is

38

* specification

RECEIVER

Frequency
Coverage:
Sensitivity:

150kHz—30MHz in TMHz bands
Below 300kHz; 30pV a.m.,
3uV s.s.b./ow.
300kHz-2MHz; 25pV a.m.,
2uV s.s.b./c.w.
Above 2MHz; 5pV a.m.,
0-5uV s.s.b./c.w., 1uV n.b.f.m.
for 10dB S + N/N or better
AM (WIDE); 12kHz at —6dB,
25kHz at —50dB
AM (MEDIUM); 6kHz at —6dB,
15kHz at —50dB
AM (NARROW); 2-7kHz at —6dB,
8kHz at —50dB
SSB/CW; 2-7kHz at —6dB,
8kHz at —50dB
FM; 15kHz at —6dB,
30kHz at —40dB

Selectivity:

Antenna
Impedance: Below 2MHz; 500Q unbalanced
Above 2MHz; 5012 unbalanced
Audio Output: 1.5W into 8Q for 10% distortion
Audio Load
Impedance: 4-16Q external loudspeaker or
headphones
Unspecified for tape recorder
Memory
Channels:
Power Input:

Twelve

100, 120, 220, 240V
50/60Hz a.c., 39VA max.

13.6V d.c., 1-:2A max.

Dimensions: 129 x 334 x 225mm
Woeight: 6-5kg
CLOCK/TIMER
Clock: 12-hour, with a.m./p.m. indicator
Timer: 24-hour
Sleep Timer: Delayed switch-off up to
59 minutes

mounted concentrically with a tone control which has fairly
minimal effect. Sound quality from the front-facing internal
loudspeaker is quite good for a metal cabinet. >
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Front view of the FRG-7700,
showing the uncluttered
panel layout

Underneath view of the

receiver. The “"bulge’’ on the

rear panel is the optional
memory unit

Top view, showing the

largest of the p.c.b.s. The f.m.

demodulator board is just

visible at the lower right-hand
corner

Rear view, showing external
connection facilities

T IR AT
T
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Fast and slow a.g.c. time constants are available, and
there is a somewhat ineffective noise blanker fitted. A
squelch control is provided for use in the n.b.f.m. mode.

The pimmer switch controls illumination of the large “S”
meter and the analogue dial, and the brightness of the digital
readout. It gives two levels which might be described as
rather dim and very dim, respectively. There seems no
reason why this should be be improved, with a minimal in-
crease in power consumption.

As mentioned in the specification table, a
clock/timer/sleep-timer is incorporated, using the main
digital display for read-out. The timer, besides controlling the
receiver, also drives a single-pole changeover relay contact
rated at 15V 1A d.c., which can be used to switch remote
equipment such as a tape recorder.

Front-panel jacks are provided for headphones and audio
output to a tape recorder. Rear-panel connections are for an-
tennas (a spring terminal for frequencies below 2MHz, and
an S0O-239 socket and spring terminal for frequencies above
2MHz), earth, mute (earth to activate), extension
loudspeaker, remote contral {(mentioned above), and a.c. and
d.c. power inputs. An accessory socket is also provided,
wired up for: ground, 11V, a.g.c. and mute, plus one spare
contact. The a.c. mains voltage selector and fuse complete
the rear panel features.

A holder is fitted underneath the receiver for optional
memory back-up batteries (3 x AA size), which will retain
the stored frequencies and keep the clock going if the exter-
nal supply is disconnected.

The instruction manual provided with the review receiver
was in Japanese and appeared to be provisional. No doubt
the English version will be to Yaesu's usual standard.

Included acessories are: a.c. power lead, d.c. power
socket, 1A fuse for 100-120V operation, 10m of plastics-
covered antenna wire and a pair of plastics feet which can
be fitted to the front of the receiver to raise the front panel
and controls.

Results

The receiver proved very lively on alli bands using a 66ft
long wire, and on the higher bands using an HF5V vertical.
The i.f. bandwidths seem well-chosen for local or DX broad-
cast listening and for s.s.b. For c.w. there should ideally be
something a bit narrower, but this would obviously put the
price up. Frequency stability was excellent. Several other
points, such as audio quality, display brightness and tuning
rate have already been mentioned.

The one significant question-mark in our minds over this
receiver is that of spurious responses. On a.m. (i.e. with the
b.f.o./c.i.0. switched off) there are a large number of tunable
heterodynes throughout the receiver's coverage, some of
them strong enough to be heard when receiving a.m. broad-
cast stations. With the multiplicity of frequencies produced
within a synthesiser, this sort of effect is to be expected with
no antenna connected, but should more or less disappear
when external signals are applied.

In fairness to Yaesu, this is the sort of problem which can
be overcome between prototype and production stage. It
has been brought to the attention of the UK distributors, and
we hope to test a production model shortly. We will report
the results in these pages at the earliest opportunity, but in
the meantime, we would recommend intending purchasers
to check this point carefully for themselves before taking
delivery.

The FRG-7700 will be available from Yaesu distributors
and dealers at around £390, including VAT. It will also be of-
fered without the memory facility, which can be added later,
for around £310.
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INTRODUCING RTTY—4

»pPcontinued from page 27

terspaced with idles or shift characters, can be useful for
the transmitting station but is annoying—to the author’s
mind—for the receiving station. It should only be adopted
by the worst of typists!

Ten different 32-character messages can be pre-
programmed and inserted into the transmit text as re-
quired. Such messages may be chained to produce longer
messages. A similar feature issued by the author to store
four messages:

cQcQcCcQcCQcCQ

CQDXCQDXCQ

CQ TEST CQ TEST

DE G4EJA G4EJA G4EJA (CR/LF)

the appropriate combination being selected by one or two
key depressions. Two of the ten messages are stored in
non-volatile RoM, and one of these can be sent in Morse
regardless of selected terminal code.

The DS3100 responds to the WRU character by ac-
tivating an auxiliary contact and sending its number one
pre-programmed message. This can be used to activate,
say, a tape recorder or an external alarm in a net. Three
other external circuits may be activated by keyboard or
character control, and a keyboard switch is available for
transmit/receive switching. (This feature is most useful and
is worth building into any RTTY system—it is.important
to be able to call immediately the other station reverts to
receive, particularly when working DX. The author’s
system requires only one key to be pressed to mute the
demodulator, switch the rig to transmit, turn on the heat-
sink fan and take the terminal from local—for pre-
compilation—to on-line.) The time of day and date are
available for insertion into transmitted text from a single
key. Automatic downshift on space, on-screen status in-
dicators and pre-programmed test messages coupled with
two-level screen intensity combine to make operating the
DS3100 a simple task.

Other Sources

Other RTTY equipment is sometimes advertised by B.
Brookes-Electronics and by Joerg Klingenfuss. The best
source of such further information is the newsletter of the
BARTG (British Amateur Radio Teleprinter Group).
Published four times per year the newsletter is excellent
value for the £2 annual subscription. In addition to the
newsletter, BARTG organise an annual RTTY conven-
tion, broadcast RTTY news bulletins (via GB2ATG), ap-
pear at the major rallies, advise on technical matters and
maintain a register of “difficult to obtain™ spares. Further
information in exchange for a stamped addressed envelope
from the membership officer:

D. Wicks G3YYD,
31 Westfield Avenue,
Watford,

Herts WD2 4EA

Any reader even slightly interested in RTTY is strongly
recommended to join BARTG.

In the final part of this series, we shall
look at the application of micro-
processors to RTTY
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RADIO SHACK for BEARCAT 220
THE VERSATILE
BEARCAT 220FB

Bearcat®e 220FB With 4m, 2m &
H i i 70cm FM
Prlce — Amateur Bands
£258.75

Features

@ 20 Channels/2 banks — Scan up to 20
frequencies at once or either of two banks of
10 channels.

@ 7 Band Coverage - Includes Low, High,
UHF, UHF-Gov't and UHF-T public service
bands, the 2-meter amateur (Ham) band,
plus the aircraft band.

® Automatic Search — Seek and find new, ex-
citing frequencies.

® Aircraft Search — Automatically search

_Audiu Output:

A 3 2.0Wrms.
the ?ntlre Aircraft Band. . Bearcatn 220FB
® Marine Search — Automatically search i o Antenna:
Marine frequencies by pressing one button, Specrfrcatmns Telescoping (Supplied)
@ Priority — Samples designated priority fre- Frequency Range:
guency on channel 1 every 2 seconds. Low Band Maobile 66- BEMHz Sensitivity:
® Limit — Sets uppeér and lower frequencies of Aircraft 118-136MHz 0.8 pv for 12dB Sinad on L and H bands
search range. Ama_teur Band . 144-148MHz p bands slightly less *
@ Speed — Choice ot sither 50f 15:channels Public Services & Marine 148-174MHz 1.0 uv for 10dB S/N on aircraft
UHF Amateur 420-450MHz
per s}acc:nd scan E‘md search sp_eed for closer UHF Band 450-470MHz Stah Rate:
monitoring of desirad frequencies. UHF Band 470-512MHz 5 or 15 channels per second
® Automatic Lockout — Locks out channels
and "'skips” frequencies not of current in- Size: Connectors:
terest. 108" Wx3"Hx 73D External antenna; external speaker;
@ Selective Scan Delay — Adds a two-second Weight: AC power, DC power
delay on desired channels to prevent missing 5 Ibs.
transmissions when “calls” and "answers” Power Requirements: © Accessories (included):
are on the same frequency. Patented by 240V AC, 50 Hz. Mounting bracket and hardware;
Electra. 12-15V DC, B Watts. DC cord
® Simple Programming — Simply punch in the .
frequency you wish to monitor. Hear It All With One Antenna
® Decimal Display — The large decimal dis- Total Frequency CO\;arage
play shows channels and frequency as well
as features selected. —40 To 700 MHz

® Patented Track Tuning — Receive frequen-
cies across the full band without adjustment. DISCONE
Circuitry is automatically aligned to each

frequency monitored. The Hustler Discone Model DCX is a wide.band antenna l
® Crystalless — Without ever buying a crystal  2nd has complete coverage of all frequencies from 40 to ‘
you can select from all local frequencies. 700 MHz. This design is especially suited for monitor 1l
@ Automatic Search — Factory-set squelch radio reception of LOW-BAND, HIGH-BAND AND i
automatically blocks out unwanted noise. UHF. As a plus feature, use the Discone for out-

@ Direct Channel Access — Move directly to standing 88-108 MHz, FM stereo reception.
desired channel without stepping through all
channels.

® Deluxe Keyboard — M akes frequency and
feature selection easy for simple program-
ming.

The Discone is easy to assemble and install and may be used
with any length coax cable. Manufactured from high strength
solid aluminium rod, zinc plated hardware and mounting
assembly, complete with S0-239 connector. Antenna mounts
@ Space age Circuitry — Custom integrated on vertical support up to 13" 0.D. or on a flat surface. Cone
circuits . . . a Bearcat tradition in scanning

elements, 55" in length. Disc elements, 20" in length.

radios. Shipping Wt, 2.5 Ibs. . VERTICALLY
® Rolling Zeros — This Bearcat exclusive tells £13.80 POLARIZED

you which channels your scanner is monitor- NO ADJUSTING

ing. D]scone With Cable O TRIMMING
@ AC/DC - Operates at home or in authorised ~ Discone antenna supplied with 50" coax and factqrv N

vehicle. installed connectors, PL~2I59I one end and monitor pin Securicor Delivew
® UL Listed/FCC Certified — Tested forsale, U8 tYPe on the other. Shipping Wt. 4.5 Ibs. £5.00

quality design and manufacture. £20.70 )

RADIO SHACK LIMITED 188 BROADHURST GARDENS, LONDON, NW6 3AY
TELEX 23718 TELEPHONE 01-624 7174
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AM/FM TUNER
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In this issue we look at the stereo decoder/muting pre-amp
and the a.m. tuner/ferrite rod aerial system, and start on
construction.

MR

The Stereo Decoder

The composite signal from the output of the a.m./f.m.
i.f. is fed in to the stereo decoder (Fig. 21) via a buffer am-
plifier. Provision is made in this circuit for a low-pass filter

(of the same type as used at the output of the
TDA1090)—although if the described i.f. arrangement is
used, it may simply be bypassed and ignored. The low-
pass: filter must be at the output pin of the TDA1090 if
used—since the long path to the stereo decoder module in-
put makes use of the decoder input filter unsuitable to the
purposes of decoupling the i.f. signals.

The decoder i.c. a KB4437, is outlined in Fig. 22.
Although superficially similar to other types of p.L1. stereo
decoder, it contains a 19kHz pilot-tone phase cancellation
circuit. Thus the filters associated with the circuit are only
necessary to remove the extremes of the L—R d.s.b. signal,
and the reconstituted 38kHz carrier. The filter used has
two notches, one at 26kHz, and the second at 38kHz,
producing an overall passband that effectively removes all
unwanted ultrasonics, but scarcely affects any part of the
broadcast baseband of 30Hz to 15kHz. Filters with
notches at 19kHz invariably have 1-5—4dB attenuation by
the time they reach 15kHz, and so some of the programme
content is lost (Fig. 23).

The left and right signals from the KB4437 are
developed across two 4-.7kQ resistors, R10 and R11,
which are the loads of two open-collector transistors in the
i.c. This approach is common to many types of decoder
and needs to be watched closely, since the other ends of
the resistors go to the positive supply. Many circuits con-
nect the ends directly to the positive supply—but then any
hum or noise present on the supply will immediately be in-
cluded in the audio output from the decoder. It is good
practice to decouple the supply (by R28/C32) before the
decoder load resistors reach it, and it is surprising how
much overall difference this can make in a design where

R16
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Fig. 21: Circuit diagram of the stereo decoder and muting pre-amplifier module
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noise, previously obtrusive in the preceding i.f. detector
system, has been reduced to a minimum by using the im-
proved noise families of i.f. amplifier and detector i.c.s.

The signals from the filters pass to the KB4438 muting
stereo pre-amplifier. This device may be considered as an
audio op. amp. (using the same basic design performance
equations as you would with any audio op. amp.), but with
an additional feature of remote muting—and completely
silent switch on/off. Anyone who had dabbled in audio will
know how much more satisfactory it is to be able to turn
an audio circuit on and off without a great
click/thump/crashing sound. The muting control is
operated from the tuning synthesiser to ensure silence
when tuning operations are being carried out, adding a
great deal of refinement to the overall behaviour of the
svstem. The output level is set to approximately 1V r.m.s.
per channel, this being more than enough to drive any
amplifier system likely to be used.

The AM Tuner Sections

The a.m. section of a mains-powered tuner is always a
problem to the set designer. The hi-fi buying public has
been educated over the years to be suspicious of f.m.
tuners with a.m. wavebands. Not very surprising when
many early examples of the art of combining a.m. with
f.m. in hi-fi tuners were little more than portable radio
chassis in a snazzy box.

One of the more insurmountable dilemmas facing the
commercial tuner designer is the attitude of the majority of
equipment reviewers in the audio press towards the general
nature of a.m. radio as a medium for their various brands
of subjective bigotry. Admittedly the audio bandwidth is
much reduced when compared to the 15kHz available to
v.h.f. f.m., and the signal-to-noise ratio attainable is at best
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Fig. 23 (below): Roll-off with standard 19/38kHz
notch filters, and (bottom) using 19kHz cancel and

26/38kHz filters
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40-55dB when compared with the 70—-85dB now being
achieved in the latest f.m. i.f. systems. But that on its own
should not be an excuse simply to ignore the medium
altogether, since there are now so many UK broadcasts
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which can only be received on a.m. Once the design
philosophy has been extended to consider a.m. for long
and medium wave, it is only a relatively short extension to
consider the addition of a short-wave band, for all the
plethora of international broadcasts available around the
5-10MHz spectrum, encompassing the classic 49m, 41m
and 39m bands containing things like BBC World Service,
Voice of America and most other major international
networks.

The tuner described here uses a tuning synthesiser with
L.w., m.w. and s.w. already pre-programmed into the MPU
ROM, so the problem of tuning stability and tuning ac-
curacy does not arise. Hard-to-find frequencies may even
be stored for instant recall at the touch of a button.

The fact that the s.w. coverage is somewhat limited
(5-955MHz to 9-775MHz) is an oblique blessing, since
the design of multiple-tracking s.w. radio systems using
varicap tuning is not easy, mainly due to the residual
capacity of the varicaps at the h.f. end of the tuning range.
The classic superhet communications receiver endeavours
to span a frequency ratio of 3:1 per range (3 times the
lowest frequency of that band, e.g., SW1 covers 1-6 to
(16 x 3) = 4-8MHz). Such a span provides great

Those of you wishing to duplicate communications
receiver performance should appreciate the limitations of a
design aimed primarily at broadcast reception. There is no
easy way to persuade this type of mask-programmed
MPU to do anything it doesn’t want to do. But, and the
author may come to regret having said this, a fully syn-
thesised section covering 6—-9MHz could conceivably be
used as a tunable i.f. in a design with a double-conversion
approach, using a set of crystal controlled converter front
ends to cover the bands shown in Table 1. On the lowest
band, you should only expect to track the 1-6-3MHz
region with ease, since the 525kHz—1.6MHz range is
already covered under m.w.

The limitation of the fixed SkHz channel spacing need
not be a problem, if you are prepared to turn a slightly
blind eye to a small readout inaccuracy, since interpola-
tion (fine tuning) of +2.5kHz can be provided by a
varicap trimmer across each of the conversion crystals.
Trimming the reference in the p.LI. of the synthesiser is not

Table 1

problems for the designer since there is no room for any .
inaccuracy in the matching of tuned circuit components, Band Conversion crystal
between the r.f., antenna and oscillator circuits.
The self-capacity of the coils, the matching error of 1-3MHz 6MHz
tuning capacitors (or varicaps) and the miscellaneous 3-6MHz 3MH:z
“strays™ arising from the physical layout all conspire to 6-9MHz Direct
put this type of design outside the scope of all but the most 9-12MHz 3MHz
experienced constructors. In practical terms, a frequency 12—-15MHz 6MHz
ratio span of about 1:1 in s.w. is the most that can reliably 15-18MHz 9MHz
and repeatably be achieved in a design for enthusiast con- 18-21MHz 12MHz
structors, using varicap tuning—unless a pre-built and 21-24MHz 15MHz
aligned coilpack is available for the job. Thus the range 24-27MHz 18MH:z
here is well within this rule of thumb, and should lead to a 27-30MHz 21MHz
relatively easy task of alignment.
Output
6-9MHz
—
Va.gec +Vec "
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Fig. 24: Outline circuit of a

suggested short-wave
converter $
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very successful, since the division from 11-52MHz to
5kHz also reduces the effects of pulling the crystal so that
it is not a viable solution. A general circuit for the conver-
ter is shown in Fig. 24, but nothing more specific will be
entered into in the context of this article.

Long Wave and Medium Wave

A mains-powered tuner is prone to mains-borne inter-
ference, and with so many triac control systems in
domestic use, it is a severe problem for many users. Such
interference is either radiated from the mains wiring adja-
cent to the a.m. antenna, or it may actually be picked up
within the set itself. The latter problem may be tackled
with a mains input filter, but the first problem remains. A
portable radio frequently gives more acceptable results
when used in an area with noisy mains, not only because
of the isolation from the mains power, but also because the
antenna may be more easily rotated for optimum align-
ment to the incoming wave fronts. The antenna in the
mains-powered set must be externally adjustable, and cer-
tainly in the case of a digitally synthesised design, the
more space and screening between the antenna and digital
sections of the tuner, the better for the avoidance of inter-
ference effects.

In all previous approaches to the design of m.w./lL.w.
radio, the “Hot End” of the tuned circuits is taken from
the antenna at the back of the case, to the bandswitch at
the front, and then to the tuning capacitor (Fig. 25). The
hot end of the antenna circuit acts as an antenna in its own
right, although of the electrostatic (E field) variety, as op-
posed to the ferrite rod, which is electromagnetic (H field).
The hot end also adds stray capacity to the antenna tuned
circuit calculations, and is generally unsatisfactory. But
the most troublesome aspect is the antenna effect, since it
is in thls section of the antenna circuit that most stray

“image” pick-up occurs, leading to the heterodynes and
whistles that affect most m.w./l.w. radio sets after dark.

The hot end is at a very high impedance, being the top
of a parallel tuned circuit of Q about 150-200, having an
impedance of some 200-300kQ in many cases. From
experience with high-impedance audio inputs, most con-
structors will have encountered the problems of stray noise
pick-up on high-impedance lines, which are greatly
reduced if you have a microphone with switchable outputs,
and the choice of the lower impedance 600 standard.
One cure for a microphone is to use screened cable, but
the capacitance of the lead is impossibly high for our ap-
plication. So the answer is to transform to a lower im-
pedance before running the wires around.

The advent of multiple matched varicaps for a.m. tun-
ing has provided the solution for tuners. The use of
separate varicaps on each tuned circuit may look ex-
travagant on the face of it, but the problems in switching
and tracking are solved by such a technique, used in con-
junction with d.c. bandswitching. The principle described
is fully expandable to cover another r.f. tuned circuit if so
desired, a clearer representation of the technique is shown
in Fig. 26. The cost of using a separate varicap is more
than economical when compared to the complexities of
individual bandswitching, since the varicaps are now
cheaper than ever.

This approach also means that no hot end need be
switched for the ferrite rod antenna, and the entire high im-
pedance part of the circuit is contained on and around the
antenna itself. The antenna simply provides the much
lower impedance output from the tapped sides of the coils,
down to about 1-2kQ. This can be reduced still further
using a f.e.t. source follower (Fig. 27), which acts as an ac-
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tive transformer down to a 50 or 75 line level, which can
then be fed over a considerable distance—up to 25-50m
has been verified, with the probability of more. So you
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- could place the ferrite rod well away from the tuner if
required—even to the extent of fitting it to a mast and
rotator to get exact alignment on DX. The angle of the
rotator could also be driven from the meter output via a
form of servo system, so that the antenna was
automatically aligned for best results. It is hoped that a
reader may be sufficiently moved to try this out and report
his findings within these pages. The same idea would also
apply to f.m. although the inverted a.g.c. output would
have to be used for signal level reference (Fig. 28).

Those of you suspicious of new-fangled things like
varicaps may be beginning to see some of the broader
reasons why this technique is really so much better than
mechanically operated tuning systems.

The diodes used for r.f. switching are specifically
designed for the purpose, and whilst the standby 1N4148
will “do”, some examples are not satisfactory when
operated in this type of circuit, with the relatively low
switching currents involved. The currents are purposely
kept as low as possible, since the passage of the d.c.
switching current through the coil secondary will tend to
disturb the characteristics (solenoid effects). In an ideal
world, each secondary would be capacitively isolated from
the diode, and a choke used for the d.c. path, but the ad-
ded complication was not found to be necessary in this
type of circuit.

Apart from the elegance of the input and switching
arrangements, the rest of the a.m. signal path is relatively

% components

+Vee

To pin 7 on €—————
f.m. i.f. module

A

Fig. 28: A signal level meter amplifier

uncomplicated, being fed into a double-balanced mixer in
the i.c. with the local oscillator going into the other side of
the mixer. The resultant 468kHz i.f. is selected via a filter
block using the CFM2 mechanical resonator, and care-
fully matched to provide as much bandwidth as possible
at the top, without letting too much in at +5kHz when
operating under short-wave conditions. Purists may like to
spend more on this part of the circuit, and a 4-element lad-
der filter, Type SFR468 is available with improved shape
factor, and at higher cost. The communications-style
455kHz components cannot be used since the i.f. offset is
fixed at 468kHz by the MPU roM.

STEREO DECODER MODULE
Resistors
+W 5% carbon film
33Q 1 R16
270Q 1 R14
5600 2 R6,24
6800 2 R23,25
820Q 1 R9
1kQ 1 R28
1-2kQ2 1 R4
1.8kQ 2 R21,22
2.2kQ 1 R3
4.7kQ 5 R5,10,11,12,15
10kQ2 1 R13
15kQ 1 R8
27kQ2 5 R17,18,19,20,27
47kQ 2 R7.,26
470kQ 2 R1,2
0-1W min. horizontal preset
4.7kQ 1 VR3
25kQ 1 VR4
47kQ 1 VR2
(VR1 not used)
Semiconductors
Integrated circuits
KB4437 1 IC1
KB4438 1 IC2
Transistors
2SA1084 1 Tr2
25C2546 1 Tr1
Diodes
1N4148 1 D1

Capacitors
Polystyrene
470pF 2 C4,8
680pF 1 Cc3
1-6nF 3 c2,17,18
Sub-min. plate ceramic
180pF 2 C26,27
Low voltage disc ceramic
47nF 1 c7
Electrolytic, p.c. mounting, 10V
47uF 3 C22,23,24
Electrolytic, p.c. mounting, 16V
10pF 1 c10
22uF - 1 C32
47uF 2 C29, 31
100uF 2 C28, 30

Electrolytic, p.c. mounting, 35V
4.7uF b C1,19,20,21,25

Electrolytic, p.c. mounting, 50V
2.2uF 8 C5,9,11-16
(C6 not used)

Filters & Inductors
FL1,FL2 208BLRC-3315N (2 off)
L1 7mH Can 1980

— ———————————

Miscellaneous
IC sockets, 2 off 16-pin x 0:3in d.il. P.c.b.
connectors, 0- 1in pitch, board/wiring: 2 off 10-way.
Printed circuit board. Screening box assembly.
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The i.f. amplifier has excellent a.g.c., and the detector
(at low level, and thus less likely to contribute to i.f. in-
stability problems) provides exceptionally good quality
audio. The audio pin of the i.c. is filtered with a 55kHz
low-pass filter (as described in connection with the f.m.
and stereo considerations). The audio passes through the
stereo decoder, taking advantage of the mono switching
facility of the decoder that provides outputs on both Left
and Right channels from a single mono input.

Although signal muting does not operate on a.m., the
synthesiser sends out a control signal to the muting am-
plifier after the stereo decoder, muting the audio whilst
tuning operations are being carried out. The meter output
of the TDA 1090 provides an a.m. signal level reference,
which is used in the synthesiser scan-detector circuitry. A
preset resistor determines the actual threshold value of the
signal level before the stop signal is activated.

Layout

So far, the theoretical and conceptual aspects of the
project have been considered in some detail. Although
references have been made to some of the practical aspects
of constructing a multi-band synthesised broadcast tuner,
it is most essential to appreciate the more esoteric aspects
of the art of merging radio and logic systems in close
physical proximity.

If you feel that you have mastered the wiles and subter-
fuges necessary in the practical “art” of wireless, com-
pared to the comparatively straightforward skills needed
to get to grips with simple electronic and digital equipment
such as timers and audio amplifiers, then pitching all these
very different skills together in one system creates far
more potential for problems than might be suggested by
the individual complexities of the component parts.

The Synthesiser

The p.c.b. configuration for the main synthesiser unit
(Fig. 30) is dictated by the positioning of the input/output
pins of the input/output ports of the major i.c.s used. Since
the display itself is a static system, an individual connec-
tion must be made to each segment from the display
decoder, so the best means of achieving this is to mount
the display directly above the HA 12009 driver, IC3.

The nature of the display enforces the use of a vertical
front panel p.c.b., and so this panel has been extended to
incorporate all the switching and remaining display arrays
for the signal level indicator and memory indicator system.
With the complexity of the switching arrays, it is not
readily feasible to approach the problem in any other way
that can be encompassed within the resources at the dis-
posal of the enthusiast constructor.

A more subtle problem associated with the layout of the
switching array is the fact that it is scanned with 20ms
pulses, which are—like all pulses—potential sources of
radio frequency interference (r.f.i.). Whilst it would be nice
to have the array as close to the MPU as possible, the best
solution is to be aware of the potential r.f.i. hazard, and
screen the synthesiser sections from the radio inputs. The
antenna connections for the tuner are kept outside the
metal cabinet of the tuner as far as possible.

The noise problem from the f.m. prescaler occurs at and
around the prescaler i.c. output—but since the prescaler is
inoperative on a.m., the only r.fi. to watch for is that
which falls in the 88—108MHz band coverage of f.m.
Part 1 of this article discussed the scope for such inter-
ference at some length, with the major practical considera-
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tion being the correct earthing and decoupling of the com-
plex v.h.f. signals involved. Even apparently substantial
screening is not totally effective, as the screening itself
(despite earthing, etc.) may easily be radiating the spurii.

The layout used here, from the point of entry of the f.m.
local oscillator to the input of the programmable divider
IC2, is quite crucial, and short leads are vital in this area.
Good r.f. components must be used to keep decoupling
impedances as low as possible. The real solution is to place
the entire tuner in a metal cabinet, with all antenna con-
nections fully screened from the adjacent sources of r.f.i.

The programmable divider is itself a source of r.f.i.
(digital division again), except that the HD44015 is a
much lower power cMos circuit, with the only major clock
output of any significance being the 50Hz derived from the
crystal to drive the timekeeping functions of the MPU.
Thus the main potential for r.f.i. lies in the supply voltage
connection, which is decoupled with a choke and a
capacitor L1/C8. It is worth noting that simply taking the
capacitor across the supply rails often leads to compoun-
ded problems where the earth is not of a sufficiently low
impedance, for the earth track then acts as an antenna for
the r.f.i.

Finally, the “three-terminal” voltage regulators used are
given a very respectful r.f.i. treatment, with toroidal ferrite
chokes and multiple capacitive decoupling. The r.fi.
aspects of three-terminal voltage regulators warrant an
article in their own right, since very many obscure and dif-
ficult noise problems arise from their application in sen-
sitive r.f. environments. Most manufacturers try to pretend
the problem doesn’t exist, and indeed no specification ever
seems to appear on the data sheet for r.f.i. The internal
diagram of the device (Fig. 29) reveals the presence of a
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completely unbypassed voltage reference source, DI,
followed by lots of amplification—hardly textbook design
as far as avoidance of wideband noise is concerned.

Of all manufacturers’ versions of the 78’ series voltage
regulators, none appears to be any better than any other.
They can all be very poor unless treated to the sort of
decoupling used here. The output impedance of the three-
terminal voltage regulator is very low, making simple
capacitive decoupling rather ineffective unless very high
values are chosen.

A further point on the subject of three-terminal voltage
regulators can be made here, since many constructors ap-
pear to be deceived by the beguiling simplicity of the exter-
nal circuitry required. A three-terminal voltage regulator is
in truth a very high gain, wideband linear i.c., and as such
requires careful consideration in terms of layout and
earthing. Any hum loop in the earth layout between the
earth pin and the decoupling components may be reflected
in an inexplicable hum on the output—which, by virtue of
the low impedance of the device is virtually unpreventable
by the addition of extra capacity on the output.

48

Notwithstanding this, once the shortcomings of these
regulators are appreciated and catered for, the overall
advantages of this approach in the power supply section
justifies their implementation.

Synthesiser Construction

The i.c.s may all be fitted into sockets with the excep-
tion of display driver IC3 and memory 1C9 which must be
soldered directly to enable the display to be fitted cor-
rectly. Take great care when fitting the HA 12009, since
desoldering a 42-pin i.c. can be a very tiresome business
indeed. The HD44752 MPU IC7 is a 42-pin device and
not many 42-pin i.c. sockets exist. The author used a com-
bination of a 40-pin socket, and a piece lopped off the end
of another similarly spaced socket.

The remainder of the construction requires little com-
ment, apart from the obvious one that care must be exer-
cised when soldering. This may seem tedious and repetitive
to many of you, but the vast majority of constructor
problems may be summed up as highly avoidable incorrect
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placements of components, or poor soldering. A hot iron
(temperature controlled is by far the most satisfactory)
and a fine tip are a good start. Experienced constructors
may prefer a slightly blunter tip for speed of work, but if in
doubt, use a fine tip with 22 gauge (or smaller) solder.

Don’t attempt to start the construction of a project of
this complexity unless you are already equipped with a
decent soldering iron, or are prepared to acquire one. You
will waste far too much time and money finding out the
hard way that the correct tools are vital.

Setting up the Synthesiser

Once the p.c.b.s are assembled, then setting the syn-
thesiser is sheer simplicity. Only the crystal trimmer VCI
need be adjusted, and then it is doubtful if this will provide
any problems, since the 60pF trimmer is approximately
30% enmeshed in virtually all instances examined so far.
The adjustment can be fairly coarse, since the tuning ac-
curacy is assured by the multiple division of the reference
to provide the channel spacings—and the only effect of
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mistuning is likely to be a long-term inaccuracy of a few
seconds in the clock function of the completed unit.

Careful examination of all the features requires all the
various radio tuner sections to be correctly fitted, since
most are not available until the p.ll. sends out a lock-
detect signal to the MPU. The scan tuning and memory
enable in particular will not work. However, the setting
switches can be checked in certain respects.

Using the Manual Tuning Up/Down buttons, the clock
can be set after selection of the function on the appropriate
selector. The “Enable” key must be pressed to light the
“Enable” l.e.d., then simply pressing the Tune Up/Down
buttons will respectively set the hours and minutes of the
display in a 24-hour time format. Pressing the button
briefly will advance the setting one unit, or holding the
button down will cause the setting to advance at a much
faster rate. There is no timer function available with this
system.

Next month, the final part of this series will deal with
the remainder of the construction, and setting up of the
completed tuner.

49

www americanradiohistorv com



the
first

No doubt most of us remember the excitement of our first
short-wave receiver, and the thrill of hearing radio signals
from the far corners of the earth.

About 55 years ago, a young lady, Barbara Mary
Dunn, entered the new and exciting world of short-wave
radio at a time, when it addition to the names and call-
signs of it’s own, now famous, founder members, the
RSGB call-book listed such names as Capt P. P. Ecker-
sley, 200 and J. Scott-Taggart, 2LR, along with such
firms as British Thomson-Houston, 2ZI, Marconi Wire-
less Telegraph Co. Ltd., Writtle, 2BO and Metropolitan
Vickers Electric Co. Ltd., 2AC.

In 1927, the Radio Society of Great Britain and
Printing Craft Ltd. jointly produced a foolscap sized
“Annual Diary and Log Book” which contained the call-
book, was well supported by component advertisers and
cost three shillings and sixpence (174p). On 24 August
1926, Guglielmo Marconi wrote to Printing Craft Ltd.

*“By combining information, useful tables and data with
a practically ruled-and-printed daily logging chart
covering the full twelvemonth of the year, the Official
Diary and Log Book you are bringing out in conjunc-
tion with the Radio Society of Great Britain should
prove of great use to the increasing army of in-
vestigators and others interested in the Science of Radio
Transmission and Reception.”

Positive Reporting

This is precisely what fascinated Barbara Dunn because
her early log books, now in the author’s collection, show
extensive reports about signals she received from amateur,
aeronautical, broadcasting, experimental and maritime
stations, always accompanied by the prevailing atmo-
spheric and weather conditions and any appropriate press
cuttings. One of the many historic broadcasts she heard
was on 26 metres, between 0330 and 0630 on 2 July 1927,
when a programme from Ottawa, celebrating the “Dia-
mond Jubilee of Confederation” was relayed by the Mar-
coni Beam Station, Drummondville, Quebec. At the end
of this transmission she heard Drummondville call up
stations in Mexico and New Zealand thanking them for
reports and asking listeners in general for further reports.
True to form, Barbara replied and her extensive report was
acknowledged with the official commemoration card and
an engineering card.
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YH-USU.

Ron HAM

In those early years interesting things, which we take so
much for granted today, were happening all the time. On 6
March 1927 Barbara heard signals from the Norwegian
whaler, “Sir James Clark Ross”, callsign AQE, at the
South Pole. Also on the 19th she read signals from the
British warship “Renown” while it was visiting New
Zealand as part of a world tour (6 January to 27 June)
with the Duke and Duchess of York on board. On the
11th she listened to Dance music from 2LO, London,

AT e National 20 ting € itiee of

the Diamond Jubilee of Confedevation
flamk pou ferp sincercly for gour letter of
appredation,

Vour pame has bren inseribed i the
Fook of Hemembranee of this bronbeast,
and fwill hereafter rest in the Archibes of
the Dowivien of Cumbia.

OTTAWA, Jury, 1927

Commemoration card received from The National
Broadcasting Committee in Canada. Heading
photograph courtesy of Wireless World

being relayed by Gerry Marcuse, G2NM, from his home
in Caterham on 90 metres. Barbara reported on several of
these late night transmissions and sometimes Gerry would
end his experimental transmissions with: “Hello Barbara,
Goodnight, thanks very much for your reports which are
very welcome.”

Like many other wireless enthusiasts, Barbara took part
in the solar eclipse tests between 0526 and 0717 on 29
June and logged 35 amateur and broadcast signals, mainly
from the USA.

Practical Wireless, December 1980
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At 1726 on 9 March Barbara reported on signals from
GLYK, the motor yacht “Adventuress”, cruising in the
English Channel. This yacht was fitted out with short-
wave radio by Col Millard and F/It Durrant, o/c WT,
RAF Kidbrooke, who wrote to Barbara, as he had done
before: “Thanks again for your lucid reports.” Between
0449 and 0555 on the 23rd she heard WGY, the General
Electric Co., New York, relaying the Tunney-Dempsey
boxing match and on the following day she cut a picture
from the Daily Mirror, taken during the first round of the
fight and labelled, “transmitted by Marconi Wireless”.

During October 1927, she heard a QSO between the
British troopship SS *“Dorsetshire”, callsign GDKB, and
Air Ministry, London, callsign GFA. Barbara often
monitored the signals between these two stations and her
reports to the RAF radio station at Kidbrooke were again,
warmly acknowledged.

On 14 November she received a letter of appreciation
from the research department of Marconi’s Wireless
Telegraph Co., Chelmsford, for her reception reports of
signals from their Chelmsford station 5SW (used for
Empire broadcasting) between noon on 5 November and
midnight on the 11th.

The First YL

Among the more familiar amateur radio abbreviations
are the letters YL which are instantly recognised as Young
Lady, just as XYL means Wife and OM is Old Man.
Digging into my archives I found a letter from the late
John Clarricoats, G6CL, general secretary of RSGB, to
Barbara Dunn, dated 2 May 1961, in which he explained
that the first lady to hold a GPO amateur transmitting
licence was a Mrs C. E. Ingram, callsign 1XI, of Ilford in
1913. Barbara joined the RSGB in September 1926 and in
July 1927 applied for a transmitting licence. On 4 August
she received a letter from the GPO saying that the PMG
would grant her a transmitting licence for c.w. on 23m,
45m, 90m and 150-200 metres, providing she was able to
“satisfy the PMG by examination as to your qualification
in Morse working.” This was no effort for Barbara and an
entry in her log book on 19 August reads: “Did my Morse
test at Chelmsford Post Office. Received at over 13 words
per minute (sometimes quicker) and sent at 14 words per
minute. Examiner said I'd done ‘very well indeed.”” Bar-
bara received her licence on 1 September and the callsign
6YL, later G6YL and made her first call to 6HV on 45
metres at 1529 on 16 November and remained a very ac-
tive c.w. operator for more than 50 years.

Southern Cross

G6YL soon made many friends around the world and
was noted for her scientific and meticulous approach to
her radio operating and by 24 June 1930 her QSOs num-
bered 2122. Despite this heavy commitment to consistent
contacts she took a break to play her part in the historic
flight of the “Southern Cross”, fifty years ago.

On 24 June 1930, four men led by an Australian,
Captain Kingsford-Smith, a battle veteran of the Royal
Flying Corps, set off in a Fokker monoplane named
“Southern Cross”, powered by three Wright Whirlwind
engines, from Portmarnock Strand, near Dublin, for New
York. Evidently Portmarnock was finally chosen for the
departure because the Strand offered some 4km of
runway, which it was felt the aircraft, weighing between
eight and nine tonnes fully laden, needed for take off.
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Extracts from G6YL's Log

1017 "“Been shooting suns and things. Gee! it's icy cold
outside. Bet Van and Smithy are feeling it. We are all
wrapped up like polar explorers, but it's still pretty
nippy.”

To Wright Aeronautical Corporation, Peterson, New Jersey.
‘The good old Whirlwinds are fine and good for
thousands of miles yet."

1100 “Our position works out at 53.16N and 16.57W
giving an average ground speed since leaving cost of
82 statute mph. This is satisfactory and leaves us a
good margin. All aboard safe and cheerful. Revs
1675, airspeed 100, altitude 400ft” . . . Smith,

1136

To Fokker, Amsterdam,

“Cheerio and best wishes, Southern Cross behaving
perfectly. Regards from all the boys” . . . Smithy.

1144 "Just been talking to SS George Washington.”

1251

To Air Ministry, Den Haag, Holland . . .
“l send my regards to Dutch people, everything
OK . . . Kingsford-Smith, Vandyke . . . Atlantic.

1308 VMZAB: "All OK.”

1318 “Hope to see you in New York tomorrow PM, Van-
dyke and Kingsford-Smith.”

1825 "About 1800 miles to go.”

Wednesday, 25th

0010 “It's getting quite dark now inside the cabin. Cheerful
glow of radio tube with its cherry red plate makes
cabin look cosy. To complete the effect | think 'l
wrap myself around another sandwich. Goodbye."

0022 “Well that was a jolly decent supper | think for this
ship. A snappy chicken sandwich and a cup of coffee
Royal. Not dark yet but we're fairly high, nearly
4000ft.”

0045 “Getting darker now. The outboard motors are
shrouded in blue haze and each exhaust port has a
faint pink flame feathering from it. Very uncanny . . .
The lettering on the starboard wing is embossed in
gold as the last radiance from the western sky
touches it.”

0059 “Must try and get bearing from VCE now.” (Cape
Race callsign.}

0205 “Position: latitude, 48.12N longtitude 45.5W, true
course 254. Distance to go to Cape Race, 250 miles.
Everybody happy and all OK . . . Smith.”

0245 “Calling VCE, please listen 600m.”

0315 “Can’t raise VCE yet . . . many thanks but endeavour-_

ing to reach American territory before landing,
Kingsford-Smith.”

0402 "Only 100 miles off Cape Race and the stiff doesnt
reply. It doesn't look as if we shall get a bearing just
when we want it. We should be over Cape Race in an
hour.”

0505 “Sorry old boy, been messing about trying to get a

bearing. Very dark. Flying blind. Motor ringed with

flames. Still 160 miles from Cape Race, Dickens of a
struggle to keep awake now. Drone makes us tired.”

0509 “A faint streak of approaching dawn.”

0519 “Shall have to try for more bearings now.”

www americanradiohistorv com
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Captain Kingsford-Smith and his companions, Mr A.
Vandyke, second pilot, Mr J. Stannage, wireless operator
and Captain J. Saul, navigator, watched by some 10 000
people took off to loud cheers, around 0430 for their east
west flight across the Atlantic ocean. Captain Kingsford-
Smith made a perfect take off and the aircraft rose after a
2000 metre run.

Wireless Communications

The Southern Cross was equipped with two transmit-
ters, one for 600m and the other for 33-3 metres and her
in-flight messages, received by many radio amateurs, were
co-ordinated at Magnet House, Kingsway, the London
headquarters of the General Electric Company, in
co-operation with the Radio Society of Great Britain. Ac-
cording to the Newcastle Daily Journal, 25 June 1930, a
Dr Gordon Wilson, in London, was one of those picking
up the messages and the paper said: “The three-valve set,
which was entirely home-made, was working through an
amplifier and loudspeaker. The Morse signals came
through distinctly on a Ultra-Short wave of 33-3 metres.”

“Girl's 30 Hours at Radio Set”, was the headline on
page 3 of the Daily Express newspaper, 27 June 1930, and
continued: “The thrilling story of a Northumberland girl’s
30-hour vigil at the dials of her wireless set while picking
up signals from the Southern Cross during its Atlantic
flight is revealed today.” The report, referring to Barbara
Dunn, described her as “an attractive girl in her early
twenties.” She told the reporter: “The whole thing was a
most exciting experience, directly I received news from the
General Electric Company in London that the Southern
Cross had taken off, I tuned in my short-wave receiver to
the 33-metre wavelength on which Mr Stannage was ex-
pected to transmit.™

Barbara received her first message from the aircraft,
callsign VMZAB, around 1015 when she read:

“To Smith, Longville, Sydney. Love to all, having a

good trip but cold and some head winds.”

Wonderful Wireless

According to press reports at the time, Ottawa station
tried to give bearings to the Southern Cross at 0600 and
it seems that the aircraft had been negotiating thickening
fog for some time, in addition to their compass trouble,
because part of a wireless message at 0945 from
Kingsford-Smith said:

“Have been in very bad fog all night and trouble with

the compass held us up quite a lot. Afraid we will have

to land in Newfoundland or Nova Scotia for petrol after
all.”

The Southern Cross passed Cape Race and although
Captain Kingsford-Smith was eager to push on to the
American mainland, circumstances forced the plane to
turn back and at 1000, the flyers informed Cape Race that
they were hoping to reach Harbour Grace, Newfoundland
and at 1013 the Southern Cross flew low over Bay
Roberts’ cable station, looking for Harbour Grace.

The very dense fog over the airfield prevented the plane
from landing unaided and while she circled slowly down a
wireless message, picked up by the Institute of Technology
beam station at South Dartmouth, Mass, said:

“Please ring up Harbour Grace and ask them to send a

pilot plane above the fog.”
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Very soon an aircraft from Harbour Grace found the
Fokker hovering over the aerodrome and escorted her
through the fog to a safe landing at 1053 and the comple-
tion of an approximately 31-hour trip. On arrival, Captain
Kingsford-Smith said: “But for the wonderful wireless
apparatus we should never have got out of the fog.”

Her First VK

On 24 July she resumed normal DX working and
among her contacts were ships’ wireless operators, many
of whom had their own amateur callsigns. By 12 Novem-
ber 1931 she had made more than 3200 QSOs and began
an experiment in propagation with John R. Witty, GSWQ,
while he was travelling as a passenger on the Blue Funnel
Line, TSS “Ascanius” from Las Palmas, via Capetown, to
Melbourne from 13 November to 22 December. John,
from Great Crosby, Liverpool, installed a two-valve
receiver, known as an OV1, comprising a screened grid
detector and one Lf. stage, fed by a half-wave doublet
aerial only 1-22m above his cabin roof, to listen for

HMS Ascanius—received from John R. Witty GEBWQ

G6YL's signals on 7TMHz and 14MHz. At the end of the
journey he sent her a detailed log and a special home-made
QSL card.

According to the list of experimental stations in the
RSGB Annual, 1928, ships’ stations with amateur calls
place an “X" before their usual prefixes. In view of this
rule and a study of Barbara’s log I can only assume that
the callsign of the Ascanius was X1.YJ because on 16
December she worked XX 1.Y], her first in VK6, when the
ship was off Cape Leenwin, Western Australia and on the
18th she had her first QSO in VK5 when XX 1.YJ was half
way across the Great Australian Bight.

RSGB Award

At the 1930 RSGB Convention, Barbara Dunn was
awarded-the 1930 Committee Cup for outstanding work in
the first series of 1-7MHz tests and became the first YL to
hold an RSGB trophy.

“My station is c.w. only. I don’t like phones,” she told
me back in 1974 and by then she had made more than
15000 QSOs and dozens of awards.

I think that it was this fascination she had for c.w. that
made Barbara Dunn one of the finest amateur radio
operators of this century. @

Practical Wireless, December 1980
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Scanning Receivers

Amateur Radio Exchange inform me
that they are able to supply a really
competitive range of scanning
receivers, all offering top-grade
technical specifications.

The four shown in the photograph
are, top left, the MR-1000A a

hand-held v.h.f. scanning receiver
covering 10 channels, and allows
automatic scanning or manual tuning
across selected crystal-controlled
channels. Supplied with NiCad power
supply and charger, the price is only
£39.

The MR-110, bottom left, is a v.h.f.
scanning receiver intended for mobile
operation, with 10—channel capability
and lock-out facility. Sensitivity is
0:-8uV (20dB S/N) and the unit is
powered from an external 12V source.
Priced at £49 the MR-110 is supplied
with crystals fitted for 5-channels ex-
stock.

Top right is the MK-10, a mobile
v.h.f. scanning receiver covering
144-152MHz. The receiver scans up
to 12 crystal-controlled channels either
automatically, by manual tuning or via
the v.f.0. control on the main dial and
incorporates an automatic lock-out
facility. Powered by an external 12V
power supply, sensitivity is 1uV
(25dB S/N) and the basic priceis £69.

And last, but by no means least, is
the RAMA/BA, a 16-channel capability
crystal-controlled air-band scanning
receiver, covering 108—136MHz. With
a choice of either 8 or 16 channel auto-
scanning or manual operation the sen-
sitivity is 1uV (10dB S/N). Powered by
an external 12V or a.c. mains supply,
the basic price is £79.

Crystals for all the models are
available at £2 per channel.

Prices quoted for the receivers in-
clude VAT and p&p, and are available
from: Amateur Radio Exchange, 2
Northfield Road, Ealing, London W13
9SY. Tel:01-579 5311.

Calculator Plus

Casio, the manufacturers of quality
calculators and watches have in-
troduced a new musical calculator with
a very novel additional function.

The MG-880 is an eight-digit
calculator with the four basic calcula-
tions, plus three memory functions and
percentage key. It also possesses a
musical function with the tune “When
The Saints Go Marchin’ In” program-
med into the machine and the
calculator keyboard doubling as the
tonic sol-fa plus three octave notes.

The new feature is a nerve-jangling
game facility similar to the “Space In-
vaders” game, in pubs and clubs.
Basically, the game presents a ran-
domly selected series of digits, which
we shall call spaceships, appearing at
the extreme right of the display, these
spaceships then advance across the
display towards the earth’s missile bat-
tery, represented by a single figure at
the left of the display, which can be ad-
vanced, numerically, by depressing the
“Aim" key.

The object of each phase of the
game is to eliminate 16 separate
spaceships with a limit of 30 missiles.
This is achieved by depressing the
“Fire” key when the same digit shows
on both sides, this action eliminates
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the spaceship and moves the remain-
ing spaceships back a space for each
spaceship eliminated.

In each of nine encounters of stage
1 of the game, the earth has three
defence lines, indicated by horizontal
dashes immediately to the right of the
earth’s missile battery. If the advancing
spaceships reach the defence lines,
one of the defences is removed and the
game restarts until all three defences
are eliminated or the 16 spaceships are
destroyed.

Should the player destroy the 16
spaceships, through nine encounters,
the game goes on to stage 2, where
the spaceships start appearing one
space closer for a further nine encoun-
ters.

As the player progresses through
each stage, the spaceships move
across the display faster. Upon com-
pleting stage 2, the game returns to
the beginning of stage 1, and con-
tinues.

Scores are accumulated by destroy-
ing spaceships, and the sooner they are
destroyed after appearing the higher
the score.

QOur office champion, the steely-
nerved Sharron, has achieved a score
of 39 840, so far.

www americanradiohistorv com

The unit also has an “auto power-
off”" facility which, should the unit be
left on accidentally, automatically
switches it off after seven minutes.

The MG-880 has a RRP of £12.95
but Tempus offer the unit at a discoun-
ted price of £10.95.

A catalogue giving full information of
available Casio products, can be ob-
tained on application to: Tempus, Dept
PW, Beaumont Centre, 164167 East
Road, Cambridge CB1 1DB. Tel:
(0223) 312866.

More on page 57 b b P
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ICOM IC-2E
2m Hand-held
Transceiver

Hand-held f.m. transceivers have been
getting smaller and smaller while at the
same time offering more and more
features for the amateur user. The
Icom IC-2E is probably the smallest of
the latest bunch of hand-held 2m rigs
to appear on the market.

Fully synthesised it covers all the 2m
amateur band in 400 steps of 5kHz
each together with full repeater shift
facilities.

In its standard form, with the normal
NiCad battery pack fitted the power
output on transmit is 1-5W but this
can be increased by fitting optionally
available larger battery packs. Further-
more a slide switch on the back of the
case reduces the output to 150mW if
required to conserve the battery power.

All the controls, with the exception
of the power switch, are mounted on
the top of the case, as is the b.n.c.
aerial socket.

Frequency selection is by a
miniature thumbwheel switchbank
which proved to be guite easy to use in
daylight but could pose a problem in
the dark, especially if ones fingers are
frozen. However this means of fre-
quency selection does have advan-
tages for a small hand-held rig as it
also doubles up as the readout. All the
other controls proved easy to use and
in general this transceiver was ideal for
taking out on the Sunday walk.

The review rig was taken on holiday
to Cornwall and used on the GB3NC at
St. Austell. (North Cornwall on the
south coast of Cornwall!) No problems
were experienced and the NiCads were
kept charged by plugging in directly to
the car battery via the jack provided in
the battery pack.

The transceiver was also worked
through a Slim Jim aerial which im-

54

proved the coverage considerably over
that obtained with the standard ‘rubber
duck’.

Battery drain on maximum power
transmit was about 550mA and
130mA during receive at maximum
audio gain. This is reduced to around
220mA on low transmit power and
20mA on standby receive, giving a
useful operating time of several hours
on each charge. As the battery pack is
easily removable it would be possible
to carry spare packs in case of com-
plete discharge in the field. It is also
possible to operate from the car battery
if required.

The small size of the IC2-E, it
measures 156 x 65 x 35mm with the
standard 9V battery pack, and light
weight (470g complete) make the
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transceiver ideal for pedestrian use and
also as an ‘active’ microphone for
mobile use feeding into a suitable
linear amplifier.

As with all Icom rigs the IC2-E is
supplied with an excellent instruction
manual complete with full main-
tenance details and circuit diagram and
p.c.b. layouts.

The IC2-E costs £159 including VAT
from Thanet Electronics Ltd., 143
Reculver Road, Beltinge, Herne
Bay, Kent. Tel: 02273 63859, to
whom we offer our thanks for the loan
of the review unit.

SHADOW
ELECTRONICS
Tone Burst Kit

Although it is possible to whistle up a
repeater it is much simpler to fit a sim-
ple toneburst unit to produce an ac-
curate 1750Hz tone for the required
half a second or so.

There have been many circuits
published for tonebursts, some of them
being quite complex, with crystal con-
trolled oscillators and even built in
time-out indicators.

However, many people who do not
want to go to the trouble of ex-
perimenting or even building a unit
from scratch would be prepared to put
together a simple kit for a toneburst
unit.

Shadow Electronics produce a range
of small kits for the amateur radio
enthusiast and this includes a simple
toneburst encoder.

The kit is supplied with an instruc-
tion leaflet and consists of a small
p.c.b. about 35mm square together
with the components, wire and solder
for a simple automatic toneburst unit
based on the ubiquitous 555 timer
chip.

Practical Wireless, December 1980



FRG7700

COMMUNICATIONS RECEIVER

IT IS RATHER UNUSUAL TO
HAVE SO MUCH SMALL PRINT
IN AN ADVERTISEMENT
LAUNCHING A NEW RECEIVER,
BUT THEN THIS IS RATHER AN

General Coverage

From 30MHz to 150KHz (and at
reduced spec down past 60khz to
almost DC!) in 1MHz bands selected by
a 40 way rotary switch calibrated 0-29
(plus 1,3,7,10,14,18, 21, 24, 28 and
29 for easy amateur band changes).

All Modes

SSB, (USB and LSB), CW, AM and
FM. The inclusion of a N.B.F.M. detec-
tor and squelch opens new horizons. On
10m FM Simplex plus repeaters, and
with a convertor, Marine, P.M.R. Lab
use, and of course, the VHF/UHF
amateur bands, where the high quality
noise blanker will be found to be most
efficient.

Selectivity

4 filters fitted as standard! SSB,
2.7KHz and FM 15KHz. For AM, 3
positions! Narrow 2.7KHz, Medium
6KHz and Wide 12KHz, which with the
tone control, and switchable AGC
provides the operating flexibility
demanded by discriminating BCL's in
todays’ crowded bands.

Sensitivity

Fraction of a microvolt sensitivity
provided by the latest 3SK73 mosfet
RF stage makes the best use of inef-
ficient aerials for those difficult
locations. A 20dB switchable
attenuator and a continuous RF
attenuator on the front panel minimises
problems with very powerful stations.

FRG7700 £309.00
PRICES INCLUDE VAT = 15%

<>

S5.M.C. (Jack Tweedy) LTD

Roger Baines, G3IYBO

79 Chatsworth Road,
Chesterfiald, Derbyshire
Chesterfield (0246) 34982
9-6: Tuesday-Saturday

a0

Buy it with Access

GW3TMP  Howarth Pontybodkin (035287) 846/324
GI3KDR John Bangar 10247) 55162
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UNUSUAL RECEIVER!

Ease of use

No preselectors! The use of the latest
up conversion circuits with a 48MHz
first IF and professional grade crystal
filter plus dual PLL system provides
automatic selection of the input band-
pass filter direct from the band sector or
memory.

The VFO has both a pleasing bright,
but dimmable digital readout and a back
illuminated analogue scale. It is tuned
by a comfortable 12" knob with a ‘fast
tune finger tip recess’ through a zero
backlash slow motion drive. The front
panel is remarkably uncluttered, clearly
labelled and the controls in logical
positions. The illuminated meter is
calibrated in both conventional ‘S’ units
(0-9 +20, +40, +60dB) and in SIMPO
1-5 for broadcast station reporting.

Antennas

On the rear panel a S0239 coax
socket provides a 50 ohm input (2-
30MHz) for resonant antennas and con-
vertors. In parallel, and in addition, are
posts, for Earth, and for 500 ohm
antenna input (up to 2MHz).

Timer

An inbuilt quartz clock/timer is
featured. Time is displayed in 12 hour
format (with AM/PM indicators) on the
digital frequency readout, ideal for ac-
curate log keeping. In the event of a
mains failure the clock will continue to
run (but does not of course, display) on
the memory back up cells. For use with
a tape recorder.— 3.5mm jack provides
100mV of audio (irrespective of the

FRG7700M £389.00
FREE SECURICOR DELIVERY

NORTHERN (Leeds) BRANCH

Colin Thomas, G3IPSM
257 Otley Road,

Leods 16, Yorkshire,
Leeds (0532) 782326
9-5.30 Monday-Saturday

AGENTS Weekends
Stourbndge (03843) 5917

Evenings

G3ZUL Brin
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position of the AF gain control) and
relay contacts (15V @ 1A max) provide
remote control. This relay is switched
by the timer which may be programmed
for switch on/switch off (and snooze —
allows up to 59 minutes of listening
after switch off).

Memory (option)

12 frequencies anywhere within the
tuning range may be stored by simply
touching the M button and then recall-
ed by pressing the MR button, no
preselector adjustment, no range
switch adjustment. The memory is
tunable by £+1KHz and is kept alive year
long by 3 "AA’ dry cells. The memory
may be used for storing all the frequen-
cies of a particular broadcast station,

and with a convertor, the common .

marine channels, 2m FM channels
(switch between the VFO and memory
for repeater input/output) etc.

World Wide Portability

Power:— Mains 240-220 VAC easy
adjustment 100-120V, 50/60Hz and
12 VDC external supply.

Size:- 13" x 5" x 9"

Weight:— 14Ibs (with carrying han-
dle)

Speaker:— Inbuilt 8 ochms, 1.5W of
AF, External 4-16 ohm unit. 1" phone
jack for personal listening or winkling
out the weak ones.

Memory:— Going on a trip? Store
Radio 4 and all the BBC World Services
in the memory and keep in touch with
the news.

MEMORY £83.95
2 YEAR DISTRIBUTOR WARRANTY

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

Jack Tweady, G 32Y Sre—

150 Hornecastle Road, BARCLAYCARD
Woodhall Spa, Lincolnshire |
Woodhall Spa (0526) 52793 el |
9-5: Tuesday-Sat | . appoi ) 13 -

GMBGEC
GI3wwy

10316651 2420
(07621 84056

Jick Echinbaurgh
Mervyn Tandragers
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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 TH E U LTI MATE SCAN N E R
bands.

5kHz & 123kHz FREQUENCY INCREMENTS

16 MEMORY CHANNELS WITH DIRECT ACCESS
SELECTIVE PRIORITY CHANNELS WITH LOCKOQUT

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

* % % O b % % b o % %

““See us on Stand 27 at the ARRA Exhibition at the .
Granby Halls, Leicester. | £241.50 INC. VAT Delivered

9% Tth & Bth Novembar: % SUITABLE AERIALS ARE AVAILABLE *

U.K. IMPORTERS & DISTRIBUTORS: MAIN SERVICE & SALES AGENTS:

REVCO ELECTRONICS LTD. GAREX ELECTRONICS

POUNDWELL STREET 7 NORVIC ROAD
MODBURY, DEVON, PL21 ORQ MARSWORTH, TRING E=
Tel: Modbury (0548) 830665 HERTS HP23 4LS
Dealer enquiries invited Tel: Cheddington (0296) 668684 | =4 |

DEMAND THE “ORIGINAL”

, NOW IN SIX COLOURS!
SPECIAL QUOTES! ‘ @ SILVER-GREY

ON 27 TO 1000 MHz e RED
FIBREGLASS ANTENNAS |res ® WHITE

ANYWHERE IN THE WORLD! ® BLACK

l. ANTENNAS ® SPUNGOLD

. o CLEAR
THE No. 1 HELICALLY WIRE WOUND AND MOST COPIED ANTENNA IN THE WORLD!
CB © 2 METRE © MARINE TELE © LAND MOBILE TELE

@ TRUE HIGH dB GAIN ANTENNAS @ POWER RATED UP TO 1400 WATTS

@ LOW ANGLE OF RADIATION @ RUGGED SHATTER-PROOF FIBREGLASS
®:and: ® FACTORY PRE-TUNED

@ LOW SWR PROVEN @ 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.

DISTRIBUTED IN THE W;ﬁ;oY - 103 High Street, Shepperton, Middlesex
t

UNITED KINGDOM BY: . Tel: Walton-on-Thames 48145
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No problems were encountered with
the construction of the unit all the
components fitted the board and were
of good quality.

Only one preset control is fitted, this
being used to set the tone to 1750Hz.
Fixed resistors have to be changed to
alter the duration of the toneburst and
the output level.

The instructions recommend that
the tone is set before installing the unit.
| found that this was not really feasible
as to achieve the required output from
the toneburst unit to adequately
deviate the Wood & Douglas 70cm
transceiver the output series resistor

had to be reduced from 470kQ to
2.2kQ) and this loaded the toneburst
changing the output tone frequency.
Setting the tone with the unit installed
in the transceiver and working into a
dummy load it was simple to adjust the
preset tone control to the desired
1750Hz.

The Shadow Electronics Toneburst
kit costs £4-28 including VAT and was
supplied by Lowe Electronics,
Chesterfield Road, Matlock, Derby-
shire. Tel: 0629 2817. Shadow
Electronics address is Structons Heath,
Great Witley, Worcestershire.

Coax Feeder Switch

The LAR 1kW feeder switch provides a
convenient means of routing a coaxial
feeder to any of three outputs. The
design is simple and efficient and it
may be used equally well for either
transmission or reception.

The switch is housed in a robust
steel case. Mirror type fixing holes are
provided in the back of the case to
facilitate mounting on a support. Selec-
tion of output is by means of a three-
position rotary switch. Input and out-
put connections are u.h.f. connectors
type PL-259.

Technical data is as follows: Through
power, 1kW p.e.p. (with termination
better than 1-2:1 v.s.w.r.); Impedance,
50 ohms; v.s.w.r., better than 1-1:1 at
30MHz; Connectors, u.h.f. sockets type
S0-239 PTFE insulated.

The unit measures overall 96 x 85 x
70mm, weighs 305g and costs £16.95
(VAT included), plus £1.50 p&p.

LAR Modules Ltd, 27 Cookridge
Street, Leeds LS2 3AG. Tel: (0532)
452657,
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Low-cost Multimeter

Armon Products Ltd. have introduced a
low-cost analogue multimeter, the
model HM-102.

The unit covers d.c. volts up to 1kV
over eight ranges, with a sensitivity of
20kQ/V; a.c. volts up to 1kV over five
ranges, with a sensitivity of 10kQ/NV
and a dB scale covering —20 to
+22dB; resistance up to 6MQ over
four ranges and d.c. current via two pA
ranges and three mA ranges up to
500mA.

The HM-102 requires 1-5V AA size
cell for the ohms ranges, weighs 1lb
(including battery) and measures 130
x 90 x 40mm. The unit also employs
overload circuitry to protect the meter
movement, has a mirror arc to help
eliminate parallax errors and the carry-
ing handle doubles as a tilt arm
positioner.

Priced at only £11.50 which in-
cludes VAT and p&p, the HM-102 is
available from: Armon Products Ltd.,
Cottrell House, 53-63 Wembley Hill
Road, Wembley, Middlesex HA9 8BH.
Tel: 01-902 4321,

Low-cost DPM Module

Riscomp Ltd. offer a low-cost digital
panel meter module, featuring a full
3-digit display with 10.9mm digits,
known as the DVM314.

The module has a display sensitivity
of —99mV to +999mV with an ac-
curacy of 0-1% +1 digit. A single d.c.
supply of between 7 and 12V capable
of providing 220mA max. is required to
power the unit.

The basic 1V maximum reading may
easily be extended by the use of simple

resistance attenuators with the re-
quired decimal point being selected by
grounding the appropriate pad on the
module.

Measuring 95 x 41 x 10mm, the
unit is supplied with a full instruction
sheet which includes suggested values

www americanradiohistorv com

for attenuators, together with instruc-
tions for measuring a.c. voltage,
current, resistance and temperature.

Priced at £11.95 plus VAT and
50p p&p (£14.24), the DVM314 is
available ex-stock either by mail order
or by calling at the new component
shop at: Riscomp Ltd., 21 Duke Street,
Princes Risborough, Bucks. HP17 0AT,
Tel: (084 44) 6326.

VHF Wavemeter

In the “Production Lines” column on
page 74 of the November 1980 issue, |
mentioned a v.h.f. wavemeter from
Packer Communications. Unfor-
tunately, the company has ceased
trading for the time being, and
customers are having their cheques,
etc., returned to them. | understand it is
the company’s intention to resume
trading some time during 1981.
| offer my apologies to those of my
readers who have been inconvenienced
in ordering the equipment, only to have
their money returned.
Alan Martin
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Birds, the feathered variety, that is, seem to be attracted to
v.h.f. Yagi-type aerials. Whilst this in itself is nothing to
lose any sleep about, the mess and droppings they deposit
can be unpleasant, especially when sunbathing below!

It was with this in mind that the following simple circuit
was devised and built. At first a high audio frequency tone
was used, but the birds seemed to become accustomed to
this within ‘a very short time. However, when a more
rasping tone was used this had the desired effect.

The circuit is split into two sections. The main unit is
mounted in a weather-proof box at the mast head, and the
power supply unit is in series with the aerial at the tuner
end. To save on cable the same coaxial feeder that runs
from the aerial to the tuner is used to carry the power to
the main unit.

A separate supply was used for the unit, rather than
tapping off the tuner supply. The reason for this was that it
was originally thought that interference may have been
caused to the receiver due to the squarewave content of
the oscillator. It was therefore decided that the unit would
require a means of being shut off when the receiver was
on. Later, it was found that no interference was caused,
but as the author lives in a strong signal area it was
thought better to stick to the original concept, in case
some constructors might find that the unit did actually
cause problems with their reception.

* components . . .

.
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Resistors
+W 5%
220 1 R1*
12kQ- 2 R2.,4
100kQ2 1 R3
680k 1 R6
1MQ 1 R5*
Capacitors
Polyester
. 1nF 4 C1,34,6
| 10nF 2 c7.9
0-1uF 1 c8
Electrolytic, 16V p.c.b. mounting
100uF 2 C5,10
1000pF 1 c2

CONSTRUCTION

aallh el  Beginner

BUYING GUIDE

Builders of Pippy should have little difficulty in
obtaining the components. Weatherproof en-
closures can be found in the Vero Electronics
range of moulded polystyrene cases. A suitable
speaker is the Maplin Electronics Hi-Z type. Order
code no. WF57M.

APPROXIVIATE

cCOSsT

Semiconductors
Transistor [
BC109 1

Integrated Circuits {
555 2 IC1,2

Diodes |
1A 50V bridge " . 1 D1 ;

Inductors i
47uH 2 L1, L2

Miscellaneous
Transformer T1, 3-0-3V 1.2VA (RS 196-268);
Fuseholder p.c.b. mounting (RS 413-417); Fuse |
20mm 250mA; 8 Pin Sockets (2); 759 speaker. |
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Aerial

/

Fig. 1: (Left) Circuit diagram of the
main unit and power supply. Inter-
connections shown utilise existing
coaxial cable, which may be directly
terminated on the boards in place
of the sockets. See text regarding
starred components

SK3
o— A
C ‘,.?3
n M RS
1 1 i (IM'.
SK4 2 2 7 =
’ﬁﬁ]ﬁl ] c5 E 5| 1c2 [g Fig. 2: (Below) The prototype
! 555 R ower supply board layout
100"' 4 4 5 §GBSOR p PPV Y
R1
*22
LSt
#500| ' Chuke col Lcwo
In 10nT™ =00
F1
L
250mA  S1
Mains
input
oN
=
[WRM306] & A S 1

Circuit Description

The unit is split into two sections as already mentioned.
The power supply is straightforward and produces about 9
volts across C2. This is fed to SK 1 via L1 which displays
a high impedance to the incoming received signal. The d.c.
is prevented from reaching the tuner by C3.

The main unit, which is mounted on the mast, uses two
555 timers. IC2 controls the on/off periods of the tone
generator IC1. With the values shown the output at IC2
pin 3 is high for about 90 seconds and low for 10 seconds.
If the high is too long it can be shortened by reducing R35.
Try a value of 470kQ—this will give a high for about 60
seconds. Transistor Trl inverts the output from IC2,
which results in the tone generator being keyed on for 10
seconds and then off for 90 seconds. This duty cycle was
found to be quite adequate. The tone generator IC1 gives a
rasping sound at a frequency of about 200Hz. Again this
frequency can be altered by changing R2, R3 and C8.

Practical Wireless, December 1980

Maximum output can be obtained by using a 75Q
speaker and shorting out R1. However a 50€2 speaker was
on hand and this in series with a 22Q resistor provides
sufficient output. Capacitor C4 passes the r.f. signals, but
prevents the d.c. feeding into the aerial. Inductor L2
prevents the r.f. being lost in the oscillator circuit.

Construction

This is very straightforward, providing printed circuit
boards are used. Figs. 3 and 6 show the layout of these.
The component layouts are shown in Figs. 4 and 5. In the
prototype unit the 555s were soldered directly into the
p.c.b. but i.c. holders or pins may be used if required.
Chassis mounting coaxial sockets were used for all aerial
connections.

No housings are shown as this is up to the individual.
The mast unit must, or course. be water-tight and should
have a clamp for fixing to the mast. A suggestion for the
loudspeaker is to wrap it in a thin polythene bag before
mounting it. This will protect it from the elements whilst
allowing most of the sound out.
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Fig. 3; Copper track pattern shown
. full size, for the power supply

hld-ulnsNianl
Fig. 4: Component placement !
details of the power supply board O & e s
o |Sen. 3v
'
F1 ov T1 ov| o
.
240V 3V I
0 -

Fig. 5: (Below) Component place-

ment details of the main unit. Fig.

6: (Bottom) Copper track pattern
shown full size, for the main unit

O SK4 SK3 O

o
[ &
LR

¢ c8 § {R3il-

@)
o{RI
¢ 3

Build One for the Garden . ..

It will be found that the unit need not be used
continually. Once the birds accept that the unit is there
they tend not to plonk themselves on the aerial, and will
only gradually drift back to using it as a perch. Then is the
time to switch on and give them a dose ... but don’t
stand underneath, just in case they feel like revenge!
Should they take it out on your peas, why not build
another?

WR102

1980

©IF’C Magazines Ltd
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Visit the Practical Wireless stand
at Breadboard '80

Daily appearances of personalities from the world of
amateur radio,who will operate the demonstration sta-
tions GB2PW and GB8BB and chat to visitors about
the hobby on Stand L6/K8.

On the opening day, from 10.30 am to 12.30 pm
approximately, our very special guest personality will
be Brian Rix CBE, G2DQU.

We shall also be showing a selection of our pro-
jects, past, present and future, and PW staff will be
there to chat about them and the magazine.

Opening hours are:

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
The venue is the Royal Horticultural Halls, Elverton
Street, Westminster, London SW1, and admission
to the exhibition costs £1.50
(£1-00 students/children/OAPs).

Transceiver Power Unit, September 1980
When switching on for the first time ensure that VR2
is set to maximum resistance not minimum resistance
as indicated in the text. It is recommended that for the
initial setting up of the supply F2 is replaced with a 2A
fuse until the over-voltage trip is properly adjusted.
Some readers have found difficulty in obtaining 1C2
and CSR1.1C2 is RS Components stock No. 307-890
and CSR1 is stock No. 262-488. Several advertisers
can supply these to order.

Linear Scale Resistance Meter, November 1980
This article was wrongly attributed in the Contents list
to R. A. Penfold. We apologise to the author, Mr
Robert Goffin, and to Mr Penfold for the mistake and
for any embarrassment caused.

Low Cost High Impedance Voltmeter, August
1980
There should be a break in the track between Tr1 base
and R6 in Fig. 3. Also in Fig. 3 D1 is shown the wrong
way round and should therefore be reversed. The
circuit diagram is correct.

Our apologies to readers for omitting any indication
of the batteries to be used in this project. Two 9V PP3
or equivalent are suitable.

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 from the past three years, plus two new
features—one 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 B0 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.

Practical Wireless, December 1980

OUT OF THIN AIR
Please send your order and remittance to:

I
I
IPC Magazines Ltd., Post Sales Department, |
Lavington House, 25 Lavington Street, I
London SE1 OPF |
Please send me........ copies at £1.50 each to

include postage and packing (£1.80 surface mail |
overseas |

| enclose P.O./Cheque No............ Value ......... |

UK remittances must be by crossed postal order I
or cheque (name and address on back please)
and made payable to IPC MAGAZINES LTD |

WRRIE _ sris o ot ey i e e e I
(BLOCK LETTERS)

ADDRESS ..o I
(BLOCK LETTERS) |

—
— —

R PostCode ....c..ovevvnnnns

I Remittances with overseas orders must be I

| sufficient to cover despatch by sea or air mail as

| required. Payable by International Money Order |
only |

I Company registered in England. Regd. No. 53626 I

I A subsidiary of Reed International Limited I

I——————Cutrounddouedline-——————
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NORTHERN COMMUNICATIONS
hAE AMATEUR * COMMERCIAL * MARINE

THE SHORT WAVE WIZARDS

NORCONE 512 (66-512 MHz)

It's here! A no compromise, precision made, full 16
element discone antenna, made in Britain. Standard
50239 connector, with cover. Supplied with 1"
diameter, 30" mounting support mast and complete

instructions.
An ideal partner for the "Bearcat” and other scan-
TR'O R1000 PLL sw.' ni’ngl mc:enpvels. It may also be used for lr.l'ansmi;sion
i 2” and in particular where antenna space is limited.
Recelver 0 kHz to F:II Icoe.rr_»rl:llgl; I;f 70.144 432MHz Amateur bands
30 M Hz £ 297_35 plus Aircraft, Marine and Commercial bands.

(Securicor delivery arranged if required) £24.95 £1.50
. pp. E1.

NCMEK-1. In ling vertical mounting kit for 1" to 2"

maslt.
Trio R1000 C&L SWL Communications Receiver 200 KHz £2.45pp.c050

to 30MHz. ZL-12 COMPACT YAGI

13db gain, compact 2 metre Yagi. 10'6" boom, lightweight rugged design.
TRIO EQUIPMENT Hundreds of this award winning antenna already in use. Send for details.

R820 The ultimate SWL receiver. £690.00 £28.75 pp.£1.50
SP820 Matching Extension Speaker. £37.95
HS5 Communications Headphones. £21.85 ZL-8 SUPER COMPACT YAGI ) _
HS4 Communications Headphones. £10.35 9db gain, super compact 2 metre Yagi. 6’0" boom, lightweight rugged design.
Full range of Trio Transceivers in stock. Ideal for limited spaces and portable operation,

£17.25 p.p. £1.50

D GiNT IO BT OFIVERS YAESU FT480R. FDK 750E MULTIMODES

Lowe SRX30 still the best value. £158.00 FOE 3 haNs . Fer
YAESU FRG7 General Coverage. £199.00 R iaut Hal SN O B o Hiy o8 Calf tor comeniore Informatont
YAESU FRG7000 Digital Readout. £359.00
All YAESU Transceivers available. NEW - FRG7700

As reviewed in this issue — come in and try it for yourself,
ICOM AMATEUR EQUIPMENT X
LAR are Yorkshires largest stockists of the full ICOM 299-303, Claremount Road, Halifax HX3 B6AW,
range of transceivers. West Yorkshire. G3UGF. BARCLAYCARD

A‘ 3 - = |

VHF AMATEUR RECEIVERS siuniee]  REESLSARAM-RC N, |

Search SR9 VFO for crystal control 2M FM 144 to Telephone (0422) 40792.

146 MHz. £46.00
{Marine 156 to 162 MHz also available).
AMR 2178 2M FM Scanner 144-146 MHz.

e b eieoo | | | STEPHENS-JAMES LIMITED

Extra crystals for the above receiver. £2.50 COMMUNICATION ENGINEERS
’ 47 WARRINGTON ROAD, LEIGH WN7 3EA

TUNERS, SWITCHES AND SHACK CLOCKS ENGLAND

Kx2 SWL Antenna Tuner 500 KHz to 30 MHz. £29.90 Telephiona{0342) 676730

LAR Omni Match (HF, VHF, Mobile & Linear, send 20p Everything for the Short Wave Listener.

for details}. We stock receivers and listening aids by most of the world's leading manufacturers.

Cx/3 SWL 3 Way Antenna Switch. £5.60 Full range_ of VHF receiversftransceivers: Mobile equipment pre-

LAR 1 kW PEP Feeder Switch (switch to quality). £16.95 selsctoni-—fillers=—antennas. Stebillaed power supplies from2 1020 Amp:

COPAL 24 Hour Digital Clock, mains operated‘ £12.95 Antenna switches—converters. Aluminium masts—clamps. Antenna rotators.
Trio R1000 Receiver Wae have a good range of secondhand
Digital lezaggi'tln genofgloﬁaveraga receiver equipment at all times. Send large S.A.E.

AIR BAND RECE'VERS covering z 10 I.,:S:rrza dfgiilla_l Lo:ved;;‘!_enls or telephone. Open & days

Sharp Fx213 AU hand held portable. £16.00 oo £258.00.”

SILY ACE R517 VFO and crystal control. £49.50 POORBZD. e BRI Searcat 22058 Recoiver

SIGNAL R512 Scanner fitted 5 channels. £138.00 Sarlnlﬁrfullspe:ﬂ’lcahnnsolowlullmﬂ @ of Scanning  Receiver, 66- 1Bdaamr|; 118

CI"YS'(G!S fOI: 851 ?_ or R512. : £2.80 rs:'snre:s covering from 200K Hz to 520‘““‘f 4§SE;OIMH14450 43?'(\)"1\-1;2 el 5182’\-'”::

Regency Digital flight scan (no crystals required). £230.00 Send SAE for up 1o date lists. Part exchan £258.75. _

BEARCAT 220 FB. Scanner 66 to 512 MHz.  £258.75 wekcom. Good cletn Equpmant boughtfor  Sand SALE for daail of ur ange Afcrah

SX200 Programmable Scanner 26 to 514 MHz.£239.00

fAll prices include VAT. Securicor delivery arranged on

request.
o N FREQUENCY DISPLAY UNITS
u ost or phone your Barclaycard, , or
Crevditgar% numbee. Alternatively, caHvin for a chat. The shop is INTERNAL OR EXTERNAL
just 10 minutes from Leeds City Station, and there's easy FOR Iy
parking if you travel by car. *Instant HP for licensed k“(\ ¢¢)
amateurs. *Extended Credit Terms Available. RP‘ %\ FRG7 J.?* 7
Send 50p for Catalogue and Price List. ss £44.77 '?0
: E e 10% OFF UNTIL 31st DECEMBER
Leeds Amateur Radio £40.29
27 Cookridge Street, Leeds LS2 3AG. oo o
Tel: 782224 A (Al prices inclusive of postage and V.A.T.) C
8 B. BROOKES ELECTRONICS, 63 Leicester Street, E
TRIO D . r rea distributors for J Beams, Antenna
S;Lecialliglzﬁl:laitilr-r?aﬁsl ::?):1 aa:c! aI\a'lic:l'odw\r;\lle {:ﬂodulzs a:\:"' A:zctsprod;?:ts. E NORWICH NR2 znz' ENGLAND. 8
S Tel: 0603-24573. E
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‘by Eric Dowdeswell G4AR

Reports to: Eric Dowdeswell G4AR
Silver Firs, Leatherhead Road,
Ashtead, Surrey KT21 2TW.

Logs by bands in alphabetical order.

Considering the cosmopolitan nature of amateur radio,
with enthusiasts in virtually every country in the world, it
is a little surprising that we all seem to get on so well
together apart from the odd letter to the magazine com-
plaining about too much contest activity! Somehow we all
find our own niche in this great hobby. What we all learn
is tolerance, the ability to get on with our own small bit of
activity in amateur radio without interfering too much
with anyone else, and putting up with a bit of interference
when it happens to us.

On taking up amateur radio we have a choice of bands
from the comparatively low frequency of 1-8MHz up into
the gigahertz region, modes from simple a.m., c.w., s.s.b.,
f.m. and others, including TV, both conventional and slow-
scan, while propagation options range from ground wave
to ionospheric, meteor scatter and even via the rough sur-
face of the moon, not forgetting repeater operation and the
OSCAR satellites.

Yet how many amateurs even sit down and thoroughly
consider all the many alternatives before they rush out and
buy some expensive equipment as soon as the RAE pass
slip arrives? After all, it is virtually impossible to have a go
at all the possibilities except over a number of years.
Techniques vary considerably from mode to mode and
certainly from band to band, techniques that can only be
learned by experience and certainly not from books. In
some cases amateurs are actively pioneering techniques, as
they have always done, that will later be taken up by com-
mercial interests.

Before being licensed, the s.w.l. will probably have
fallen into one or other of the very broad categories of
v.h.f. or h.f. listening, more likely to s.s.b. or a.m. stations
than to c.w., but this is only scratching the surface of
amateur radio. It is not expensive to organise a set-up for
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RTTY reception, which has its own allocations on most
amateur bands, both v.h.f and h.f., and it is surprising how
cheap secondhand printers can be. Yet at the present time
there is not one reader sending in reports of RTTY activity
to this column. '

The effort required to learn and master c.w. reception is
not excessive for the average listener, yet once achieved it
opens up yet another exciting facet of amateur radio and
represents the learning of another language, universally
known among amateurs, even more so than perhaps the
English language.

A listener and potential radio amateur is strongly ad-
vised to contact and join a local radio club. There, contact
can be made with a member willing and able to
demonstrate the many ways in which amateur radio can
be enjoyed, thus obtaining a much wider view of the sub-
ject instead of regarding it as just v.h.f. or h.f. without con-
sidering the many alternatives in each field.

Ash Nallawalla VK6KE/ZL4FM of Maylands, W.
Australia, has kindly given me some details of the amateur
licensing legislation in ZL-land, which would seem to me
to be much more sensible than our practice of chucking
the new “A” class licensee in at the deep end, with full
power and every facility from the word “go?. It seems the
Grade I1I licence there is similar to our “B” licence, allow-
ing operation only above 144MHz.

The Grade II licence allows 6m, 80m and 160m opera-
tion after a 12 w.p.m. code test, and a full call, like
ZL4FM, is issued. Grade I means providing evidence of at
least 50 QSOs on 80m and a repeat code test at the same
speed at least one year after the Grade II ticket was issued.
A pass in this means that the call is retained with opera-
tion allowed on all bands. As Ash says, the year’s trial on
c.w. lets one make mistakes without having an inter-
national audience!

An interesting VK licence I didn’t know about is the
one using “C” as the first letter in the three-letter suffix, for
those whose job or profession involves moving around the
country from one call area to another. Thus VK2CXX
becomes VK4CXX when moving to the new call area,
identifying the operator as being the same person. Ash is
getting a commission in the RAAF so expects to get such
a call soon, presumably VK6CKE initially?

Here and There

I was getting very apprehensive about friend John
Dainty (West Wickham) who had not written about the
RAE he took last May. However I needn’t have worried as
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he passed both parts with credit, but being on holiday in
Suffolk had been enjoying himself. John expressed surprise
that he had not yet received his ticket although he had sent
for it right away. Well I understand that something like
2500 people passed out of the 3700 candidates so it is har-
dly surprising the Home Office was inundated with licence
applications! John had taken some 2m gear to Norfolk but
was unable to use it!

Steven Jones of 850 Kingstanding Road, Kingstanding,
Birmingham has dumped his valved HAC receiver and ac-
quired a CR100/B28 but says that the “aerial tuner” has
been removed. Steve could do with some help or a manual
if anyone cares to assist. Another reader, with thoughts of
the beginner looking for a s.w. set to start on, has got two
suitable receivers he wishes to donate free of charge if
picked up. The area is Mansfield so anyone interested con-
tact me in the first instance.

An interesting letter from Charles Frost, via Kenya,
tells of his intention to get on as an STO from the Southern
Sudan where he is teaching linguistics. At home Frosty is
KS5LBU but he has his Dentron HF200A rig with him. He
would also consider activating 60-land if funds could be
made available.

Elastic Bands

According to the general comments in readers’ letters,
the h.f. bands have been very variable with 10m showing
some sign of life now. I have a feeling that the receivers of
some people are not too hot on this band, reporting little
activity when it is obvious from other reports that it has
been quite good. As I don’t listen on 10m I am unable to
comment.

However I can speak with knowledge of 20m where it
lias been good to excellent for a long time now, with plenty
of DX going for the asking. Apart from strings of VKs
and ZLs, my best catches have been HH2SL and VP8BB.
I thought that I knew a bit about propagation, but I wish
someone could explain how it is that VKs can be worked
for hours on end on 20m long path virtually any morning,
whereas other parts of the world come and go in an hour
or so. The signals are nearly always extremely steady as
one might expect over an all-sea path.

R. Heeley (Notts) now has an FRG-7 with a multiband
tuner and a short outside aerial. A home-brew audio filter
is used when the QRM gets too bad. Bob lists plenty of
VKs and ZLs on 20m s.s.b. with ZL4BO on 40m. Apart
from Japs ZP5CPE was the only item of interest on 15m,
while 10m produced VP2AZF, SH3FW, 9J2FC, 9M2GZ
and 9X5PP.

Allan Stevens in Crowthorne, Berks, found 15m alive
with Pacific signals (some with remarkably low power, a
typical characteristic of this band) although Allan is very
critical of the many American phone patches on 20m. All
quite legal as far as they are concerned I'm afraid,
although I usually find they do tend to keep to the top end
of the band, where, in case you don’t know, there are often
VKs and ZLs lurking! On Guam, Allan found KG6NAA
and on Midway it was WB6BDG/AH2 both on 20m. He
wryly comments that finding VK8DH was a change from
VK3MO! The latter it should be noted has stacked cubical
quads. Need I say more? The 15m band came up with
HSOHS, SVIKP/SV5 (Dodecanese Is), TAIMD,
VS5DD, YBOWR and YS9RUE.

The Trio 9R59DS of Colin Frankland of Hull did well
to catch 4W1JB who said QSL to PO Box 641, Sana
which seems genuine enough on the face of it, but from my
knowledge of the area I’d wait for the card before ticking it
off my countries worked list! Naturally there was a pile-
up. and if people weren't working him they were talking
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about him. This was all on 15m s.s.b. Others caught with
Colin’s two indoor dipoles were VP2KC on St. Kitts,
PZI1BT, and KG4KK on Guantanamo Bay, Cuba.

In Stourbridge (W. Mids), P. C. Hawkes is determined
to make the next RAE and fits in his listening only when
not studying, a very sensible approach. His several dipoles
helped his AR88 to find such as JYSNS and SN9GM on
10m, ZS3TL, P29NRL, YC3BJX, SH3AA, TU4AT
(QSL HB9BTQ), 4S7DJ and VS5SI (QSL JATSGV) on
15m. On 20m 6Y5SDA (QSL VE4JK) and 6W8IA came
up, with PS8WCJ and a fine goodie in PYOYCW on Fer-
nando de Noronha and QSL via PY1AA.

David Coggins (Knutsford, Cheshire) collected a
damaged thumb in trying to telescope two bits of tubing
while in the process of knocking up a new aerial, but it
doesn’t seem to have deterred him from DXing. He
finished up with two quarter-wave verticals on 20m fed
90° out of phase to give a cardioid pattern with “fan-
tastic” results, as I would expect. I used something similar
for years, when ST2AR, with switching of delay lines to
give a variety of directions at will. David says it also works
well on 10m and 15m but it would not be optimum condi-
tions.

I would like to see a lot more readers of this column try
something a bit more ambitious than the usual long wires.
It can cost next to nothing using odd copper wire and
plastics insulators, and can be extremely rewarding. David
commented on the remarkable strength of VR6TC of Pit-
cairn on 20m. Using his regular aerial, the 66ft wire, and
a.tu. the DX in Knutsford was KA6S/3B8, STIGM,
VP8PP (Box 224 Port Stanley), YB2AJ, 9X5PP on 10m,
and AP2SA, FOS8DL, FROFLO (Reunion), YJ8NPS,
AH2E (Guam), VKOKH (QSL VK5NV) and 9X5PP
again on 15m. OJOMA turned up on 40m as did OX3PT,
LU9FFA and PJ3DO. Just to complete this tour of the
h.f. bands PYIYCW was logged on 80; could be
PYOYCW?.

It was a pleasant surprise to get a log of stuff worked
from Adrian Dening G4JBH located in Yeovil, who sports
an FT101 plus DX5V vertical, but “no linear, beam, com-
pressor or filters” he boasts proudly! On 15m s.s.b.
C31MK, C5ABK, CT8USA, FR7BE, H44CF, YBOACL
and ZD7SD were worked with ZS4MG and SNOMAS
contacted on c.w. 20m s.s.b produced KH61J, KL7THC,
OJOMA, ZB2FX and ZK1AC.

Another one who prefers to work the DX instead of just
listening to it is Paul Barker G4HPS of Sunderland, whose
TS180 and vertical aerial found A35AE on Tonga,
KL7HT, N6CUQ/KH2 on Guam, VK8NOO,
W7LPF/DU2 and YO0OOO all on c.w. on 15m. I take
back all 1 said about the last station as reported by Bill
Rendell of Truro! Seems it was an Olympic station, hence
the five circles. Brilliant! The best on c.w. for Paul on 20m
was FK8DD, a very nice catch but he did miss out on a
9US5 and a D68.

Mike Howard is now BRS44755 but it doesn’t seem to
have affected his DXing judging by A35RB, CO6RC,
DUIJB, HH2JR, HKOAA (Serrana Bank), J28AZ,
VS6DX and SNOSMF on 20m with his DX160 and 30ft
wire. The best on 15m were VR3AH, 4S7CF, 5SH3FW,
C5ABK and YB5SOB.

Basil Woodcock of Leeds has been playing around with
counterpoise earths, being located well above earth level,
to help his SRX-30 along, fed by a 65ft aerial and a 20m
dipole plus a.t.u. He is 400ft a.s.l. on a hill so he should
grumble! His log on 10m shows SH3FW and 9Z7CSJ a
Scout Jamboree outfit on Trinidad, he says. Best catch on
15m was undoubtedly the 4W1JB but FPOFXP also
showed up, plus XT2AW, 8RIRBF, KC4AAA (“within
sight of the South Pole”), VK9ZG and IMOMIE on
Magdallena Is. who also created quite a stir in the WAE
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LOWE ELECTRONICS LTD

PART OF THE TRIO LINE

A SUPERB GENERAL COVERAGE RECEIVER

R1000 £285.20 inc VAT
carriage by Securicor £4.50

The R-1000 is a high class general coverage receiver covering 30 bands between
200KHz and 30MHz with a PLL synthesizer that incorporates all of Trio’s
sophisticated electronic technology developed over recent years.

Both digital display readout (1KHz resolution) and analog display (10KHz resolu-
tion) are provided for easy and accurate tuning.

The R-1000 also includes a quartz digital clock with timer, three IF filters, RF ATT
and tone control, etc. to ensure the best receiving conditions for each mode.

Due consideration has been given to innovative design and compactness, making the
R-1000 an :ncomparable station receiver for amateur radio operators, professionals,
BCL’s and SWL's, etc.

THE 2 METRE FM MOBILE TRANSCEIVER

TR7800 £268 inc VAT
carriage by Securicor £4.50

The new TR 7800 is the only 2 metre FM mobile transceiver. Its performance both in
your car and shack has to be experienced to be believed. Power output is 25 watts, a
needle bending signal. The rig has keyboard entry for fixed station use and for pro- -
gramming the 15 memories. When used with the up/down shift switch on the mike
the 15 memories, each having a repeater shift facility, make mobile operation a sheer
pleasure. The scan facility, both on memory and 25/5Kc on keyboard means no
missed contacts. Five second hold on each occupied channel gives you time to iden-
tify the station before the rig moves on to the next QSO, press the mike switch and
the scan instruction is cancelled. Add the priority facility and you have it. the only 2
metre FM mobile rig.

THE HF SSB TRANSCEIVER

TS520SE £437 inc VAT
carriage by Securicor £4.50

In the face of ever increasing complexity in amateur radio equipment, it’s comforting
to know that the TS520SE is still in volume production. Radio amateurs all over the
world (and dealers too) have voted the TS5205E “my favourite transceiver™ because
of its astounding reputation for reliability, high sensitivity receiver, and of course the
unequalled Trio audio quality coming from the transmitter. The TS520SE in-
corporates all of the features demanded by today’s amateur, and at an outstandingly
low price. No wonder it's top of the list in popularity, and comparison with other
transceivers will convince you that the TS520SE is the best value for money on the
market today.

Of course, the bare figures cannot tell you just how nice the TS3520SE feels in use,
nor can they tell you the pleasure of hearing other operators saying “never heard
better audio OM, what rig are you using?”

THE ABOVE REPRESENTS A SMALL PART OF
THE TRIO LINE. SEND 48p FOR FULL DETAILS

HEAD OFFICE AND SERVICE CENTRE
CHESTERFIELD ROAD, MATLOCK, DERBYS. TEL 0629-2817 or 2430 OPEN 9-5.30 TUES-SAT. PHONE 9-9

For personal attention on the South Coast contact John, G3JYG, 16 Harvard Road, Ringmer, Lewes, Sussex. Ringmer 812071.
For equally helpful attention in Scotland contact Sim, GM3SAN, 19 Ellismuir Road, Baillieston, Nr. Glasgow. 041-771 0364.
FOR ALL THAT'S BEST IN HAM RADIO CONTACT US AT MATLOCK.
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2 METRE STOCK CRYSTALS. Price £1.83 for one crystal. £1.74/crystal when two o more MADETO ORDER CRYSTALS SINGLEUNIT PRICING
purchased Adjustment Priceand
Price Tolarance Fraquency Delivery
HC&/U HCE/U 3HOC2.;5!U zl-:]czsfu HC25/U HCE & Group ppm Ranges A B
pF and pF and 25pF and 25/U F
30pFTX  30pFTX  40pFTX  30pFAX  20pFTX  SRRX uidhmonae: ) Zoliomh oo jomsaMe o= f2300
t RO 40277 8.0555 12.0833 149888 18,1250  44.9666 a 200 fotal) 3010 99'999.‘...: £10.50
A1 4.0284 BO569 120854 149916 181281 44.9750 4 200otall 10010999 = ;
A2 40291 80583 120875 149944 181312 449833 G 10339: 300 kHE . 600
A3 40298 80597 120895 14.9972 181343 449916 5 50 10010 1.499MHz  £900  £6.00
:45 :g;,:;?g ggg;; }gggé?‘ :gggg? 1 ,1355 45,0000 6 10 1.5010  1.999 MHz £4.75 £4.20
J | d 18.1406 45.0083 7 10 2.00 4 4
A6 40319 80638 120358 150055 181437 450166 8 10 26010 igg: Miz €455 €370
R7 40326 8.0852 12.0979 15.0083 18.1468 45.0250 g 0 | Y E J
S8 s i 12 12.9444 181500 a48333° 1 400t 20.999 MHz £4.55 £3.60
59 — = 121020 149472 181531  44.8416 10 b 210010 24000MHz €600  £540
:LT) — :%:3;; }ggg?g 1 ,1532 44 8500° Ird OVT n 10 21.00t0 59.9989 MHz £4.55 £3.60
— — 1 ! 18.1593 44 B5B3* 5th OVT 12 10 60, .
12 i3 12,1083 14.9555 18.1625  44.8666° 13 10 108%2133 gg:m:‘ E:I?g g:'gg
13 = 121108 149583 1811656  44.8750° Sih.7th & p ' : ol '
14 = = 121125 149611  1B1687  44.8833° 211 : 20 Moo lsnagiMt: = £6.00
12 = 12.1145 14.9638 18.1718 44 89716 9th OVT 15 20 150.0010225.00 MHz —_ £7.50
1 121167 14,9667 18.1750 44.9000° Unless otherwise requosted | I il b i ith 30pF load nd
}g - :g ;;g; :gg?g; }g:é?; ::'gogg. overtones lurstl-rius resonance operation, i i bl ok
- - 1 . 9166° ; /
HOLDERS - Please specify when ordering — 10 10 200kHz HC13/U, 170kHz to 170MHz HCE
19 — 121229 14,9750 18.1843 44.9250*
520 40416  B0833 121250 149777 181875 44.3333 or HC33/U, 4 10 225MHe HC18 and HC25.
%; :gﬁgg gggg? |2.}§?0 14.9805 18.1906 449416 DELIVERY, Column A 3 to 4 weeks, Column B 6 to 8 weeks.
1 121291 14,9833 18.1937 44,9500 DISCOUNTS. 5% mixed frequency discount for 5 or more crystals at B delivery. Price on
23 40437 8.03?_5 121312 14.9861 18.1968 449583 application for 10 or more crystals 1o same frequency specification. Special rates for bulk
SR -Series Resonance *HC25 only purchase schemes including FREE supply of crystals used in UK repeaters
Also in stock: RO 1o R7 for FT221 RO 10 A7 and 58 10 523 for following: Belcom FS1007, EMERGENCY SERVICE SURCHARGES (to be added to A delivery prices). 4 working days £12
FDK TM56, Multi 11 Quarz 16 and Multi 7, lcom IC2F, 21, 224 and 215, Trio Kenwood 2200, & working days £7 kil i il 1l 4 day
7200. Uniden 2030 and Yaesu FT2FB, FT2 Auto, FT224, FT223 and FT202, o henwe da-‘l':lu?er\:?.g ok E1, 8, Wolking s 0712 ol v £ neasnin of S-aryeiale on iy
Also in stock: 4 and BMHz TX in HCE/U for 145.BMHz. leom crystals TX for 145,6MHz (RRO). CRYSTAL SOCKETS HCB/U and HC25/U  16p.
44MHz RX crystals in HCE for 145.8 and 145 (ARO) and 145.475MHz (S19), All at above price. MINIMUM ORDER CHAHGEM £1.50. 3
?al\gg;mﬁ ig:‘t‘g:’“'s for 70.26MHz in HC6/U at £2.25. TX B.78250MHz. RX 6.7466 ar COMMERCIAL USERS. Crystals can be supplied for MPU_ industrial contral, etc. in the range
. 4-21MHz fundamental and 3rd OVT 18 10 60MHz at £1,15 for 100 off. This is only a limited
70cm CRYSTALS in stock 8.0222 and 12,0333 in HCE £1.85. Pye Pocketfone PF1, PF2, example of our capabilities. Please enguire about other quantities, frequency ranges, watch
PF70 and Wood and Douglas £4.50 a pair or TX £2.25, AX £2.50, SU8(433.2) RBO, RB2. and sub-carrier crystals. We can supply crystals for marine and land mobile radio telephcine use.
RB4, RBG, AB10.RB11.RB13 and RB14 Send for details. Many MPU Crystals now available from stocks.
CONVERTER CRYSTALS in HC18/U at £2.85, In stock 38.666, 42.000, 70.000, 96.000. TERMS. Cash with order, ch d postal ices i
101.000, 101.500. 105.666 and 1 16,000MHz. Posiage 10 UK. and Insh sddresses. Flaase note Southern Iith CHo0SS and POLAm) arcees are
TONE BURST AND |.F. CRYSTALS in HC18/U at £2.25 in stock 7.168MHz for 1750kHz relangar accepiable. Flease send bankdralt in gounds Sarling.
and 10.245MHz for 10.7MHz IF's, OVERSEAS DISTRIBUTORS
FREQUENCY STANDARDS in stock £2.75, HCE 200kHz, 455kHz. 1000kHz, 5.000MHz and West Germany, Austria and Benelux counfries - SSB Electronic. Karl Arnold Str. 23, 5860
10.000MHz. HC13 100kHz, HC18 1000kH2, 7.000MHz, 10.700MHz, 4B.000MHz and Iserlohn, West Germany
100.00MHz Eenma_rk - Asbjorn Jorgensen, Aabrinken 1. Tapdrup. DKBOO, Viborg, Denmark,
PRICES ARE EX VAT, PLEASE ADD 15%, |EDnr::'L?-‘i1L§ iﬁ:i‘[l:::!allt2:‘\‘1“:%n?:aan?:s“-irglt::rr‘ce;ﬁﬂit;s;5‘rOI RRA Ly S Eontia
ts b (Dept. C) MARKETING LTD. P.O0. BOX 73 SUMMIT HOUSE, LONDON SE18 3LR
uartSLa Telephone: 01-690 4889 24hr Ansafone: Erith (03224) 30830
Telex: 912881 CWUKTX-G (Attention QUARTSLAB). Cables: QUARTSLAB LONDON SE18

3" DIGIT
LCD MULTI-
METER KITS

BUILD YOUR OWN PROFESSIONAL QUALITY
DMM AS ALREADY USED BY HUNDREDS OF
LABORATORIES, RESEARCH UNITS,
UNIVERSITIES ETC. THE LASCAR RANGE OF
MULTIMETERS IS NOW ALSO AVAILABLE IN
KIT FORM, CONTAINING ALL PARTS NEEDED
TO CONSTRUCT THESE SUPERBLY STYLED
MULTIMETERS-EVEN BATTERIES AND
TEST LEADS. BOTH TYPES FEATURE FIVE
FUNCTIONS (AC AND DC VOLTS, AC AND
DC CURRENT RESISTANCE) WITH ABILITY
TO CHECK DIODES. 0.5 " LCD DISPLAY
WITH ‘BATTERY LOW' WARNING. AUTO-POLARITY,
AUTO-ZERO. FULL PROTECTION AGAINST
OVERLOADS AND TRANSIENTS, CAN WITHSTAND
MAINS ON ANY RANGE. RUGGED ABS CASES AND A
COMPREHENSIVE 1-YEAR WARRANTY.

The LMM 200 has been featured as a project in the July 80
Practical Electronics. It is a compact handheld multimeter with

a 0.5% basic accuracy and 15 different ranges. It measures
AC/DC voltage from 0.1mV to 500V, AC/DC current from 0.1uA
to 2 Amps and resistance from 0.1{)to2M{}. 200 hours battery life.

The LMM 100 is suitable for field or bench use. It has a basic

é £ |par| var

LMM 200 Kit (PE DMM)

LMM 100 Kit 58.95| 1.75 | 9.10 | 69.80

LMM 200 FULLY ASSEMBLED

INC. LEADS) 3970 | 1.25 | 6.14 | 47.09
LMM 100 FULLY ASSEMBLED | ., .,

\ (INC. LEADS) ’

Lascar Electronics Ltd., Unit 1, Thomasin Road, Basiidon,
Essex. Telephone No: Basildon (0268) 727383,

To: Lascar Electronics, Unit 1, Thomasin Road, Basildon, Essex.

Please send me Data [] LMM 200 Kit £39.04 [] LMM 100 Kit £69.80 ] ‘
Assembled LMM 200 £47.09 [] Assembled LMM 100 £91.13 []

accuracy of 0.1% and 25 different ranges. It measures AC/DC
voltage from 0.1mV to 1Kv, AC/DC current from 0.1uA to 2 Amps I
and resistance from 0.1() to 20M{). Battery life is over 2,000 hours. Name m————
It also features a unique ‘digital hold' facility and adjustable carrying Address
handle. — Tel No
We also offer a calibration service (£5.00 + VAT = £5.75)and a | enclose ch

3 4 e h : = eque/P O value B -

trouble-shooting and calibration service (E7.50 + VAT = £8.62). Do iy DE DI Y AT B e T
Official orders accepted. ’
4 b N N B & B B 8 B B !
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contest recently. Guess he is a good one for the WAE
award.

Having bowed my head re YO0OOO to Bill Rendell I'd
better report some of the other loggings in the Truro area.
With his penchant for islands Bill has added CE9AF (QSL
Radio Club of Chile, Box 13630 Santiago),
WIDDV/C6A on Andros Is. and VP8HA in the
Falklands, QSL W3HNK or RSGB, all 20m s.s.b. On
I5m CSI1BI was on Berlenga Is. (QSL CT1XX), VP8SB
Adelaide Is., QSL G3ZMF, WB6PDG/AH2 via KG6JJY
was on Guam, and 9IM2GZ’s QTH is Penang Is. Heard
also were D68AP, J3AH, VPIEEC (QSL Box 75 San
Ignacio Cayo, Belize), VP2MSG, and ZD8KM who QSLs
through G3IFB.

Clubs in Brief

Quite a few reporting for the first time so hopefully im-
proving our coverage of the country.

East Antrim RC. Only been going since April so new
members welcome second Tuesday at Carntall Hall, near
Mossley at 8pm where an extensive programme is under
way. Contact: Jim Welsh GI4JXM, c¢/o 20 Bryantang
Brae, Doagh, Ballyclare, Co Antrim or Ballyclare 40384.

Derby & District ARS. Boasts a paid-up membership
of 141 at the moment so it must be good. Two Morse
classes are run with great success, while forthcoming
events include bring-and-buy sale Nov 5 with Birketts of
Lincoln visiting on the 12th, followed by Lowe Electronics
giving forth on computers on the 19th, with Ken Burdon
G8TUS speaking on aircraft safety on the 26th. Meetings
Wednesdays 119 Green Lane at 7.30pm or try Jenny
Shardlow G4EYM, 19 Portreath Drive, Darley Abbey,
Derby or Derby 556875.

Dover RC. Good to hear from them again. Meet at
YMCA, Godwyne Road and club station G3YMD, plus
S20 for talk-in. Nov 5 is natter night with GBHNZ talking
on technical aids for the blind on the 12th. De-bugging
projects ought to interest most people on the 19th, with the
26th devoted to contest planning. Peter Chamberlain
GB8EGT can help you at the YMCA QTH.

Bournemouth RS. First and third Fridays at 7.30pm
Dolphin Hotel, Holdenhurst Road, for 8pm start, with
new Hon. Sec Glenn Lloyd G8GTF willing to help with
the details from 4 Gorleston Road, Parkstone, Poole, Dor-
set or ring Bournemouth 769317.

Worcester & District ARC. May be too late to tell you
about the meeting on Nov 3 when Jim Cook talks on
model radio control, but you will be in time for the annual
dinner on the 29th. Meetings Mondays at 8pm at the Old
Pheasant, New Street, Worcester with family outings, like
picnics, now and again. Mike Tittensor G4EKG, 16 Dur-
croft Road, Evesham, Worcs is waiting to hear from you,
or talk to him on Evesham (0386) 41105.

Plymouth Polytechnic RC. Own shack and station
G3TCP at the Poly open to members to 10.30pm daily.
Contact: J. P. Key GEVTW, 6 Beverley Gardens, Ashbur-
ton, S. Devon.

Waterside SW RC. Breakaway club from Southampton
RC for those unable to get to the great port. Meets fourth
Tuesday at the Blackfield Community Centre at 7pm, with
lectures etc., plus fun with club station G4JNY. More help
from Clive Sanders G4KCM, 35 Forest Edge Estate,
Fawley, Southampton or Fawley 893200.

Wirral & District ARC. Wednesday 8pm in the Dining
Room of the Concourse Sports Centre, W. Kirby with
John G8BVE on UK repeaters on Nov 12 and an RSGB
tape and slide lecture on the aurora on the 26th. Club call
is GBWDC. Excellent pocket-sized newsletter is produced
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by Ian Brooks GBPMW of 28 Paignton Road, Wallasey
who is also Hon. Sec. Telephone is (051) 639 5666. This is
anew QTH.

Stevenage & District ARS. First and third Thursdays in
Senior Staff canteen, British Aerospace Dynamics Group,
Gunnels Wood Road, Stevenage, Herts., at 8pm. Talk on
the Royal Observer Corps Nov 6, while the 20th lets loose
Pete Hipkin GBKMG on popular music through the ages
with audio and visual demos. Contact: Peter Byrne
G8MCYV, 21 High Plash, Stevenage or 0438 64624 at
home or 0462 4231 during working hours. A local net
operates on 145.25MHz Tuesdays at 7.30pm, with club
calls G3SAD and G8SAD.

Dartford Heath DF Club. Special interest club, meeting
at the Scout House, Broomhill Road, Dartford, Kent with
club call G4BDF, of course! Details of club events on club
net 1930kHz or thereabouts Sunday 10.30am plus v.h.f.
net on 145.325MHz (S13) on Tuesday pm. Contact: Alan
Burchmore G4BWV at the club QTH for more info.

Crawley ARC. Much reading in club newsletter with
plenty of news from members on their activities, normally
hard to get! RAE results for club show 24 entrants for
May exam with 19 passes, four failures in one part and
just one complete failure. Says well for club courses and
reflects on high standard of club. Write to editors of
CARC, 16 Newmarket Road, Furnace Green, Crawley,
W. Sussex, in the absence of a QTH for the Sec.

Edgware & District RS. Second and fourth Thursdays
at 8pm at the Watling Community Centre, 145 Orange
Hill Road, Burnt Oak, Edgware, Middx with visitors
assured of a warm welcome. On Nov 13 Les Sharrock
G3BNL ought to be speaking on microwaves, while the
27th is informal. Club net with G3ASR Mondays 10pm
1875kHz with slow Morse practice sessions from G3AGR
on Top Band and v.h.f. Morse classes at the club, of
course, to suit all speeds. Activity periods on all h.f. bands,
telephony and c.w., now embrace neighbouring Harrow
and Verulam clubs. PR is Howard Drury G4HMD, 39
Wemborough Road, Stanmore, Middx or (01) 204 7459.

Finally, I have received details from the G-QRP Club of
its activity weekends and winter sports events in 1981.
Details from Chris Page G4BUE, “Alamosa”, The Pad-
docks, Upper Beeding, Steyning, W. Sussex. The club has
activity periods on Sundays 1100 to 1230 and 1400 to
1530 GMT on 3560, 7030, 14060, 21060 and
28 060kHz, with anyone interested in QRP working in-
vited to join in. General enquiries to George Dobbs
G3RIJV, 17 Asoen Drive, Chelmsley Wood, Birmingham.

“If you can't get anyone to talk to you on SR, just say

that you are calling through BR; there are always 10

stations just waiting to come up and put you right.”
Brighton & District RS Newsletter

Have you heard any (printable) comments, funny peculiar or funny
ha-ha? If so, why not send them in to our Editorial offices at
Poole. We will pay for every one published.
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by Charles Molloy GBBUS
Reports to: Charles Molloy GBBUS
132 Segars Lane, Southport PR8 3JG. -

Last month we had a look at medium-wave propagation
and the possibility of picking up North America on the
medium waves in the UK. Reference was made to station
CJYQ which is located at St John’s in Newfoundland and
is often heard on 930kHz. Why CJYQ? What do those
letters mean and why are they used?

Callsigns

High-power transmitters pumping hundreds of
kilowatts into their aerials to serve quite large areas, are
* commonplace in Europe but in North America the
emphasis is on local radio. Such high-power broadcasting
that exists is limited to SOkW. The United States has some
4500 medium-wave stations, the vast majority operating
with powers of kW or less. In order to keep track of
them, callsigns similar to those given to radio amateurs are
allocated, and the stations are compelled to identify fre-

WCBS—Photo of transmitter site on an island in Long
Island Sound

WCFL—The voice of Labor, Chicago
KEX—A first from England QSL from Oregon
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quently by callsigns. Many stations try to make a slogan
or word out of it, CJYQ for example calls itself “Q
Radio”. Others try to obtain call letters that indicate the
location or the owners of the station. WNEW (1130kHz)
is in New York City, while WCBS (880kHz) belongs to
the Columbia Broadcasting System.

The first letter (prefix) of a callsign allocated in the
United States will either be a W for stations east of the
Mississippi or a K for those to the west, though there are a
few exceptions, anomalies from the early days of radio
such as KDKA (1020kHz) in Pittsburg. Canada uses the
prefix C except for a handful in Newfoundland who still
use the old colonial prefix V. In the United States, callsigns
can have either three letters (WBZ in Boston on 1030) or
four (WINS in New York City on 1010). In Canada the
three-letter calls are used by the CBC (Canadian Broad-
casting Corporation), for example CBA in Moncton, New
Brunswick on 1070, while four letters are allocated to
commercial stations like CJYQ. All the above are heard in
the UK when propagation is favourable.

Callsigns are a great help to the DXer. If you hear
WQXR on 1560 you know that you are listening to a
broadcast from the eastern part of the United States, and if
you look up the World Radio and TV Handbook you will
find that WQXR is located in New York City. Moreover,
if you want to write to the station, address the envelope to
WQXR Radio, New York City, NY, USA and it will cer-
tainly be delivered. Address lists are not generally required
for stations in Canada and the USA, provided you know
the callsign and location (city or town and State/
Province).

Loops

“How do you tune the loop,” asks Peter Eggeman from
Borehamwood. The procedure to follow when using a loop
is quite simple provided you do it step-by-step.

Connect the loop to the receiver aerial and earth

+ VERIFICATIONOF YOUR jpyp o

WC F 1, #< Ve oftatr

CHICAGO, ILL
1000 EC * 50,000 WATTS

8 B, Thanks for your interest |
* sl '
BT _ Jack McKay, Chief Engineer t

- i OWNED AND OPERATED BY
THE CHICAGO FEDERATION OF LABOR AND INDUSTRIAL UNION COUNCIL

50,000 WATTS 1190 Ke
Golden West Broadcasters

Inc.

PORTLAND, OREGON U. S. A,
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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.

INTRODUCING YAESU FRG7700
THE NEW C800 2 -

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

* One-touch frequency selection from long wave to short wave with 12 channels capable direct
memary circuitry, (With memory type only).

* 160kHz to 29.999MHz full coverage high stability dual PLL system.
* Swong for cross modulation.

* Automatic band pass filter selection.

* 3 filvers for AM reception.

* 2 steps of AGC . . . fast/slow.

* Narrow band FM reception capability.

* Timer facility.

* Back up battery,

* Sinpo coded signal strangth mater.

* Recaiver noise blanker circuitry.

* 12 kinds of attenuator.

* High quality audio sound.

* Dimmaer control.

* AC + DC operation.

TRIO R1000

ARl

BASIC UNIT £309.
MEMORY UNIT ONLY £83.95

BEAT THIS PRICE!! £289 inc. VAT FRG7700 WITH MEMORY £389.

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

SWR200B swr/power meter covering 3—-200MHz
50/75 Ohm power range 3-30MHz, gO{EOOIZkW,

CT-1 Coax Toggie 3 S0239's
VHF 2/20/200W £40.20. P&P £1.00. P 25p.

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

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.
T-200 150W Dummy load
DC-500 MHz £35.60 inc. VAT.
P&P 25p.

TRANSVERTERS:

MMT28/144 (10m linear transverter

MMT 144,28 {_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 { &m converter)
MMC50/28L0 { Bm converter)

MMC70/28 ( 4m converter)
MMC70/28LO [ 4m converter)

OoomOow OUODOoOm

Prrrrm

T-435: VHF/UHF swr and power meter with
2/20/120 wat through line power measurement
= £34.45 inc. VAT. P&P 75p.

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:

PHS5000, 5A continuous,

continuous, 30A surge.

We are London’s Largest Stockist of Microwave Modules products.

MMC144/28
MMC144/28L0
MMC432/28-S
MMC432/144-S
MMC1296/28
MMEK1296/144

{ 2m converter)

{_2m converter)

(70cm converter)

{70cm converter)

(23 em converter, 10m output)
(23cm converter, 2m output)

TEPrEr>

FREQUENCY COUNTER:

MMDO50/500
MMDBOOP

MMDP1

RF.C ElVE PREAMPLIFIERS:

MM,
MMAI44V
MMA1296
FILTERS:
MMF144

MMF432

VARIOUS:
MMV1296
MMS384

(500MHz digital frequency meter)
(600MHz prescaler)
{frequency counter probe)

(10m preamplifier)
{ 2m RF switched preamplifier)
(23cm preamplifier)

( 2m filter)
(70cm filter)

(70cm to 23cm varactor tripler)
(384MHz frequency source)

»» Pr»r kP> FrPr

27.60

ATTENUATOR:

MMR15/

10 (15dB attenuator, BNC terminations) 5.75

b2

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

ITS "A": £E0.675
400 EDGWARE ROAD

LONDON W2
01-723 5521 Tix: 298765
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WILLIAM MUNRO (INVERGORDON) LIMITED.
100, High Street, INVERGORDON.
ROSS-SHIRE. IV18 ODN.

We can now offer ex stock Invergordon the following SWAN equipment
(Al prices include VAT and Delivery)

100MX HF Transceiver. 235 Watts PEP All Bands — All solid State American Construction and built to

withstand rugged Mobile eNVIFONMENTS .. ...t e e e e aeeeas £418.00
ASTRO 150 HF Transceiver. 235 Watts PEP All Bands. Truly Synthesized in accurate 100Hz steps. Full CW

Break-in with Narrow Xtal Filter. Standby memory all bands and true PEP output Meter. 80 through 10. £613.00
ASTRO 102BX HF Transceiver. 235 Watts PEP on all Bands. Dual PTOs. IF Bassband Tuning with LED Position

Indicators. Full Break-in keying. Tunable Notch Filter. Xtal CW Filter. PLL Synthesized Band Selection.

4 Function Meter. Speech Processor. 160 through 10. ........ £798.00
PSU5  Power Supply 13.8V 20 Amp Reg. {100MX and Astro 150) £135.00
PSUB  Power Supply 13.8V 20 Amp Reg. (102BX) ......ccovvvvnnnns £142.00
1200Z. Linear Power AMPHHET .. ciaiimmsmisminia vivive s i tims e i s i sinming soa s maveiinies seiin s £347.00
1 EO0Z i Al P OIS ARTUDITEIBE . vooce sommnmassmocsvosis i 31w m. 81008050050 50K 48 3 8 K0 o L AR £406.00
404 Hand Held Microphones (SHUM) ... ..eei ettt et e e ettt e ene e e eens £29.45
444 Desk Microphones [ShUFe) . vivvmmsissiasmsimss iy s ss v e i i o i sos ve s s sass shivean deahdih s £32.65
PMK Portable Mobile Mounting Bracket (tunnel Mount for T00MX and Astro 150) .......cocviiviiiiiinenennn.. £23.00
ST2A  Antenna Tuner Unit. Tunes Long Wire, Tuned Lines and Coax (four inputs in all) 1.8 to 30 MHz at
DN B oo s o0 o R S B M R A R S M R S PP R R £172.00
ST3A  Antenna Tuner Unit. Tunes Long Wire, Tuned Lines and Coax (four inputs in all) 1.8 to 30 MHz at
2D0Watls: PEP: woiesisimin sms i ammatin s i e s e i i s e s v sy S0 St e o s S i s e s I B S e s £122.00
The following NEC equipment is available ex stock Invergordon.
(All prices include VAT and Delivery)
CQR 700 General Coverage Receiver T70KHZ to 30MHZ ... e e eenaa e ees £190.00
car 2200E 2M FM Portable/Mabile Transceiver 12 Channels S20212223R01234567............... £150.00
We have used items in HF and 2M. Contact us for up to date information.
Full range of Microwave Modules in stock at reduced prices.
Telephone 0349 852351 Access Barclaycard Hire Purchase Telex 75265

TECHNICAL
Iwoon & DOUGLAS MALL
With the winter evenings approaching, the constructional season B 0 0 K s ORDER

for radio amateurs is about to begin. If you are undecided on your
winter project perhaps you can find something in our range of <o =

over 30 kits and modules to suit you. ELECTRONICS — RADIO -AUDIO
7JOFMOSTR In case you missed October's 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 dual 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

BOOKS ON CB RADIO ‘

the pcb. Both boards use readily available crystals and measure a very B BIBLE. Most comprehensive book on CB yet published. Price £4.00. Cat. No. 69.
compact B" by less than ‘E%", TI'IE BESTBOOK ON CB. Camgem and up“mda(a guide. Price £4.00. Cat. No. 70.
Kit RXF£38.50 Assembled RX £47.25 L?Eaglﬁ -D GUIDE TO CB RADIO. Will tell you all you need to know. Price £3.00. Cat.
TX £17.80 TX £25.95 CB LINGO BIBLE. Pocket book of all CB terms and]argon etc. Price BOp. Cat. No. 71.
70M COGTR When one channel is not encugh then by adding Cﬂ FIVE STAR WORDBOOK. 2,500 CB terms 10-4 codes atc. Price £2.30. Cat. No.
this two pcb set you will have 6 channels on tx/rx. This includes a
toneburst for repeaters and a scanner to ease monitoring. MANY OTHER CB BOOKS, CAR STICKERS AND SEW-ON BADGES
Kit RX £18.60 Assembled RX £26.05 IN STOCK. Send 12p stamp, nameji:;rsd address (not SAE) for catalogue and
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 BOOKS ON AMATEUR RADIO
commercial radio telephones and also the PW NIMBUS. So for the

cost of ten crystal channels you get full band coverage, crystal

g G Qand A AMATEUR RADIO. M i
controlled tongburst. repeater +600KHz offset, out of lock inhibit and 2 ;HETHE ANTENNA u.mné’é‘«?ﬁ"“é:i&?&';ﬁ:ﬁ-ﬁ'::;ﬁfs’f.m‘i",.ﬁ;'e’Jf antennas.
channel selection by channel number. F‘mwlhnn malchrvs of feed cables etc etc. Price £3.95. Cat. No. 38.
Kit £50.95 Assembled £69.70 glgﬁgoré_lﬁ'ﬁ_est1 aokl:(lﬁ Tﬂ.;.KIES Circuits for low power hand held and portable
INTERESTED? if you would like further details of these and e o NONT-WAVE RECEIVERS FOR BEGINNERS. Daskns: for SW
our many other products then send a large SAE (please!) for the latest HOW TO BUILD ADVANCED SHORT-WAVE nzcswsns Many top performance
lists. The above prices include VAT at the current rate but please add circuits. Includes many add- °‘(‘:;’°“::58P"‘;" £1.20. Cat. N‘; 31
60p p&p on the total order. The prices include all items to make a i B
working pcb module. We do not supply external hardware such as With all orders of £5 or ol = real '“‘h"g :"‘”‘-‘
boxes or switches etc. This leaves you free to use the modules in F R E E 's“":' ::;'6 2?3[‘:’?;‘;:’_;'1 :ad"’;’”r'fla;s; :I;“;
whatever configuration you wish and yet have confidence that the =l " i o
electronics will perform well. We will gladly service any of our
products providing it has been built as directed. We make a small Cash/Chaques with order — payabla ZL COMMUNICATIONS
charge for this facility depending on complexity. Kits when in stock Please quate title and catalogue number when ordering.
are return of post otherwise 10-14 days. Assembled items 10-20 ZL COMMUNICATIONS
days. Drﬂlr:“lnrml Cantlay, Nr. Norwich, F.C.JUDD

not later t RT.
9 HILLCREST, TADLEY 18t Docember. R Al (G2BCX)
BASINGSTOKE, HANTS RG26 6JB l ! (Weekdays 9-5).

(Netherlands Branch - De Ruyterstraat 3, 3134 XN, Viaardingen, Helland)
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: WOR new york, n. y.
k AN RRO GENERAL STATION
W wish 1o thank syon Tur the veport and we oare glad 1o verify
your peceplivn of our programs Teom Station WOR.
WOR operates oo TH Kiloeyeles fram its 50,0000 warn, bigh-Tilelits teansmitter
al Carterers N Jo T miles sonthinest of New Yok,
WAL alo aperates Frespmenes Maodubation Station WORFM and Telesision Station
Cluamnel B WOR-UY. W bopee som will continue 1o reevive aml enjoy our progeans,
aml e appreciale sene commenis.

WOR—A real old timer. Callsign issued in Feb 1922

CKCW RADIG

Charlottetown
P-E.|

Cape
Tormentine

CKCW—Covarﬁga map as QSL card

sockets or to the balanced input A/Al, if provided. Tune
the receiver to the desired frequency or station in the
ordinary way. Switch off the a.g.c. if this can be done and
control the receiver by the r.f. gain control. Peak up the
signal with the loop tuning control and finally rotate the
loop for optimum results.

A loop is tunable and directional. It can be tuned in to a
station just like a receiver, when it will give a boost to that
station at the expense of others. In other words it provides
a certain amount of selectivity. Its directional properties
can be exploited by pointing the null, which is quite sharp,
towards interference which may be from another station,
or it may be electrical interference or just static
(atmospherics).

Receiver Operation

It is usual when tuning around the band to set the r.f.
gain control to maximum, switch the a.g.c. (automatic
gain control) to ON and adjust the receiver by the audio
gain and tuning controls. If there is no a.g.c. switch, this
facility is permanently on. What does the a.g.c. do?

It automatically adjusts the gain of the receiver in sym-
pathy with the strength of the incoming signal. When the
signal is weak the receiver will be set to maximum gain.
When the signal is strong receiver gain will be reduced.
Receiver gain varies inversely with incoming signal
strength. In answer to J. Seow of Penang in Malaysia, it is
the a.g.c. that causes a noisy background to disappear
when you tune in a strong station. When searching, the
gain is high which brings up static. When you tune in a
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strong station the gain is reduced and the noisy back-
ground disappears.

Automatic gain control is intended mainly to combat
fading, but it can be useful when tuning round a crowded
band as it prevents receiver overloading on strong signals.
There are though a couple of snags with a.g.c. when
DXing on the medium waves.

Switch Off the AGC

Quite often you will be listening on a channel with more
than one occupant. You may be waiting for one of them to
fade or you might be trying to null out one with a loop.
Although the two will nominally be on the same frequency
there will be a slight difference between them, perhaps only
a few hertz, which creates a beat which can be observed
on the “S” meter. The receiver a.g.c. will respond to this
beat and the receiver gain therefore will go up and down in
sympathy with it, giving an unpleasant blasting effect at
the loudspeaker. The remedy is simple. Switch off the
a.g.c. and control the r.f. gain manually.

There is an intended time delay, known as the recovery
time, before the a.g.c. permits the receiver gain to return to
maximum, once a strong signal is removed. If you are try-
ing to pick up a weak station adjacent to a strong one,
then this delay can operate against you and you may not
hear the weak one at all. Once again the cure is to do
without the a.g.c and adjust the receiver manually.

Reports: as for medium wave DX,
but please keep separate.

“Tuning in to the 13 metre band at 1045 I picked up
Dubai Radio broadcasting a test transmission. Can this be
termed DX?” writes reader A. Cross of Bath, who was
using a Lloytron NR-32F | with a random wire.

The term DX originated from a telegraphic abbrevia-
tion which stood for distance, the X replacing the remain-
ing letters of the word. In the early days of wireless it was
considered quite an achievement to be able to listen to dis-
tant parts of the globe, but nowadays one can pick up sta-
tions from all over the world with a portable receiver and a
whip aerial.

Personally, I prefer Difficulty to Distance. This defini-
tion takes account of the type of receiver, the location
(QTH), aerial, level of interference and the experience and
ability of the listener.

There is a great deal of fun to be had from short-wave
listening/DXing and a sense of achievement too on occa-
sion, so perhaps it is as well to enjoy it without worrying
too much about definitions.

71

WWW.americanradiohistorv.com



Tuning Scales

Reader Bill Solley of Bristol only started s.w. listening a
few weeks ago. He uses a Vega Spidola and is puzzled by
its scale markings which, he says, “Have frequency,
reading from high values on the right to low on the left,
whereas the supplementary scale on the front reads
logically 0 to 100", and he wonders if there is any stan-
dard for the calibration of radios.

The trouble is, Bill, that there are two parameters that
can be displayed, frequency and wavelength, and one
ascends in value as the other decreases. Frequency is
measured in kHz where 1MHz = 1000kHz while
wavelength is measured in metres. A low wavelength
means a high frequency and vice-versa. The international
short-wave bands start at 6MHz which is in the 49 metre
band, and extend to 26MHz in the 11 metre band. If you
put 6MHz at the left hand of the scale you will read, from
left to right, a scale that either increases in frequency from
6MHz or decreases in wavelength from 50 metres.

Digital readouts display frequency and consequently
the use of metres on the short waves will gradually die out,
as it has already on the medium waves in most parts of the
world. In the meantime we have to convert from one
system to the other on occasion, but fortunately this is
easy to do. Frequency in kHz times wavelength in metres
equals 300 000, so it follows that:

300 000 300 000
= and metres =

kHz
metres Hz

For example, according to my pocket calculator,
6-02MHz = 6020kHz, so:

300000
6020

As a matter of interest, the 300 000 is the speed of radio
waves measured in kilometres per second.

= 49.83 metres

Logging Scales

The scale marked O to 100 on Bill Solley’s radio is
known as a logging scale, and one can be found on a num-
ber of domestic sets. If you are listening to a s.w. station
and you want to go back to it at a future date, then make a
note of the log scale reading. If it is, for example, 67 then
next time you want to listen, set the pointer to 67, rock the
tuning a little on either side and you should be able to
locate the station even if you are not sure of the exact
frequency.

A few receivers have a better arrangement. They have a
large tuning knob round which (but attached to the
receiver) is an annular scale marked from 0 to 100. For
every complete rotation of the tuning knob there are 100
logging points, so if it takes 34 turns of the knob to cover
the band in use then there are 350 logging points. Sounds
impressive and there is nothing new about it. Some ver-
sions of the wartime R 1155 had an arrangement like this.

There are snags. The tuning knob, pointer and tuning
capacitor will probably be linked by means of a cord ten-
sioned by springs and there must inevitably be some play
in the system which is known as backlash. With most
receivers though, backlash is slight and this type of logging
scale is really quite a boon with a receiver that does not
have digital readout.

Do-It-Yourself Logging Scale

It is not difficult to stick a narrow strip of paper onto
the tuning scale or glass cover. Mark 0 where the pointer
stops at the left hand end of its travel, and 100 at the other
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end. Then mark out the tens and digits. Crude, but effec-
tive.

Better still, fit an annular piece of paper (circular with a
hole in it) marked from 0 to 100, to the receiver and
around the tuning knob. If possible, fit a larger tuning
knob before starting. With the pointer fully to the left, put
a spot of paint on the tuning knob next to the 0 on the new
logging scale. Put a mark on the main tuning scale
corresponding to 100, 200 and 300 on the logging scale.
This is quite a simple job if there is space on the receiver
and it will provide over 300 logging points.

Readers’ Letters

*I have recently acquired a five-valve radio (Grundig
3090WFE) and I sure could use its circuit diagram or
manual,” writes Lee Hock Leng. If any reader can help
then please write direct to 44 Jalan Foo Win Yin, Canning
Garde, Ipoh, Perak, West Malaysia. The receiver is an in-
teresting one as the short waves (2MHz to 26-15MHz) are
covered in four bands each with its own scale measuring
over one foot. Some of these old receivers perform very
well if they are in good working order, and are a good buy
for a beginner who has little funds available.

Andorra is now operating in the 19 metre band. Roy
Patrick (Derby) reports hearing Radio Andorra in English
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on 15030kHz on Sundays between 0900 and 1000. This
is in addition to the evening transmission on 6221kHz
which now goes out with 10kW. “When is the best time to
listen to Radio New Zealand?” is the question posed by
Stuart Perry. Try very early in the morning. RNZ is on
17 860kHz until 0630, 15485 until 0815 and 11945
until 1030 according to the current schedule.

DX Heard

News of Asiatic DX comes from T. Ambi (London),
who used a Panasonic DR49 to pull in All India Radio in
English on 11620 between 1745 and 2230, and in Hindi/-
Tamil on 9912 and 7265 between 2300 and 0045. Sri
Lanka was heard in English on 15425 at 0030 and in
Hindi on 7120/11800 at 0030, while Pakistan came
through in Hindi on 17662/21655 between 0715 and
1100. Jonathan Kempster (Berhamstead) mentions hear-
ing Pakistan on 15450 at 1715 using his VEF206 and
100ft long wire. Radio Afghanistan on 15075 at 1945 and
Radio Korea at 15 560/1924 are reported by Ian McLean
(Port Glasgow) who uses two semi-vintage receivers, a
Ferguson 461 and a Pye Cambridge R16, along with a
PR40 preselector and 100ft long wire.

RNZ was heard on 17860 at 0430 by Stephen
Haywood of Barnsley using his FRG-7. Other DX in-
cluded Haiti on 11835 at 2230, Zimbabwe 3396/1830,
Malawi 3380/1800, Nigeria 3326/0600, Ghana
3366/0629 and 3350/1807. RNZ was also heard on
17 860, this time at 0320, by K. Lewis (Pensilva,
Cornwall) who also logged VLW 15 in Perth, Australia, on
15425kHz at 0340, the latter being something of a rarity.
The tropical bands yielded Iraq 3240kHz/2045, Radio
RSA 3250/1905 and Togo 5047/2045. The 90 metre band
is really producing the DX these days.

by Ron Ham BRS15744

Reports to: Ron Ham BRS15744
Faraday, Greyfriars, Storrington,
Sussex RH20 4HE.

I know from my post bag that many of you are ex-
perimenting with aerials and equipment in readiness for
future events. This is good, because no one can forecast
precisely when an atmospheric disturbance will occur,
therefore we can only rely on our past experiences for in-
dicators and be ready to chase the DX at, sometimes, very
short notice.

Solar

Although the sun was generally quiet between August
20 and September 24, small bursts of radio noise were
recorded by Cmdr Henry Hatfield and myself at 136 and
143MHz respectively on August 22 and September 1, 2, 6,
7, plus a noise storm on the 14th. During the midday ob-
servation on August 31, Reg Taylor, Shillington, Herts,
151MHz, Henry and I recorded a large burst of noise
lasting 8 minutes, Fig. 1, which was no doubt the result of
a flare. “Two very angry-looking plages on the east limb
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Fig. 1: An 8-minute solar burst recorded by the author
at 143MHz on August 31

and looks complex”, said Henry, who had been observing
the sun with his spectrohelioscope. On August 30th, Ted
Waring, Bristol, counted 53 sunspots which increased to
74 by September 2 and reduced to 59 by the 6th.

The 10m Band

Both Ted and I noted that signals were readable almost
daily between August 20 and 31 from the International
Beacon Project stations in Cyprus 5B4CY, and Germany
DLOIGI. After that, these signals were sparse until be-
tween September 13 and 22, when again I frequently heard
signals from DLOIGI, 5B4CY and Bahrain A9XC, and
occasionally from the beacons in Bermuda VP9BA,
Mauritius 3B8MS and Norway LASTEN. Between
August 27 and 31, Harold Brodribb, St Leonards-on-Sea,
Sussex, heard signals from Hungary, Russia, Scandinavia
and South America, and during the late afternoon of Sep-
tember 3 he received strong signals from 11 Ws, a VE and
a Z8, and several from both North and South America on
the 12th and 13th. The band opened up more between the
13th and 24th; this was confirmed by Gordon Goodyer,
Petworth, Sussex, Barry Ainsworth G4GPW, Lancing,
Sussex and my own observations. On several occasions we
all heard signals from most parts of the world. I heard
strong signals from JA around 0800 on the 21st and 22nd,
and at 1258 on the 24th Barry worked a WA on
29-6MHz who was using a converted CB rig and running
4 watts to a dipole.

Brief Aurora

When Alan Baker G4GNX, Newhaven, began his
regular sked on 20m with VK2DGS at 2100 on September
23, the VK’s signals were extra strong, “30 over 9” said
Alan. At 2145 the distant signals were fading, the band
became very noisy and the c.w. from European stations
took on an auroral tone, and although by 2210 the band
was returning to normal, one Russian station was 58A at
2204.

SSTV

“The 10m SSTV calling channel, 28-680MHz is
becoming quite active again” writes Sam Faulkner,
Burton-on-Trent. Sam received pictures from LUSAN at
1530 on August 24 and from W8IY/TECT at 2000 on the
28th. From 1900 to 2030 on September 11, he had ex-
cellent copy from N8AEP and WAIGZY, and watched a
QSO between W7KPW and G3NOX. g” tvv hupied most
of my log this time”, said Sam, “with video on 20m from
DK, EA, HA, HB, I, LZ, OE, OH, OK, SM and W3”.
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VHF at Sea

While on a boat trip to the Isle of Wight in September, I
could not resist the chance of talking to Alan Reynolds,
Skipper of the Solent Scene, one of the Blue Funnel’s
Solent Leisure Line Fleet.

The Solent Scene can carry up to 249 passengers and
during our crossing from Southsea to Ryde, the Skipper,
having welcomed us aboard with an Eagle PA system,
which was extremely clear, pointed out places of interest,
such as the buoys marking the wreck of the Mary Rose,
and invited further questions. On the return journey I took
up his offer and asked him about the ship’s radio gear.
With obvious enthusiasm and love for his ship, Alan in-
vited me onto the bridge to see the Decca 050 Mk II
Radar, which has switchable ranges between 0-5 and 12
miles, and the Space Age Electronics depth sounder which

“can work to a depth of 80 metres but in this case is nor-

mally used around 26 metres. The radar scanner is in-
stalled in a protective radome on top of the bridge, and the
sounder is fed from a transducer in the ship’s hull. Alan
was full of praise for the friendly and efficient wireless
operators who cover his patch at Southampton as he
demonstrated his v.h.f. set, a Seavoice RT100, fed from a
vertical aerial on the mast, as is the v.h.f. Air Call set used
for making ship-shore telephone calls. The engine rev
counters and associated controls, both mechanical and
electrical, are mounted on a polished desk-top console
within éasy view from the wheel, and the whole comfor-
table and spacious bridge, under Alan’s watchful eye, just
spells efficiency.

VHF Weather

Specified v.h.f. bands are also used for weather satellites
and one of the experts on this subject, as we know from his
articles in Wireless World, is Gerry Kennedy G30GK,
who says that readers who want to know more about this
subject should write to The Director, Science Research
Council, Rutherford and Appleton Laboratories, Ditton
Park, Slough, Berks SL3 9JX and Gerry will deal with
their enquiries in due course. Gerry is also active with fac-
simile equipment on the h.f. bands and can often be found
for a chat on 2m and 70cm. Gerry and his wife Barbara
hold the call-signs VP8LZ and VP8MF respectively.

Tropospheric

We can trace the early September tropospheric opening
back to August 30 when the midday atmospheric pressure
stood at 29-8in (1009mb) before beginning to rise sharply
at 1400. It reached 30-15in (1620mb) at noon on the 3 st
and 30-35in (1027mb) by 1200 on September 1. Soon
after midnight on the Ist, the pressure began a gradual
decline until it reached 30-1in (1019mb) at midday on the
3rd. True to form a v.h.f. disturbance took place, during
which Mike Rowe G8JVE, Chichester, worked an EA
through the Brighton repeater GB3SR, R3, and on his
way home from Salisbury, he stopped on Portsdown Hill
and heard an EA call on S20 and hook up with a GU., On
arrival home Mike worked two DJs on 2m s.s.b. At 2256
on the Ist, Alan Baker had a c.w. QSO with a PAO, and
around 2200 on the 2nd he worked DK3UZ and F9QE on
c.w. and OZ9FW on s.s.b.

Also on the 2nd, John Cleaton G4GHA, Wareham,
Dorset, contacted a new QRA square for him by working
F9NL in AD71b, and then had QSOs with F6FRR,
F9ON/P, F6ELI and DJ8PB. At 1925 on the 3rd, John
made contact with Ann Short G4EYL/A, a DXpedition
station in the Scilly Isles. For most of the 1st and around
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0730 on the 2nd, I heard strong mobile QSOs through the
Birmingham GB3BM, RS, and Bristol Channel GB3BC,
R6, repeaters. Later the opening spread to 70cm, because
from about 1900 on the 2nd to 0500 on the 3rd, I received
539 signals from the Sutton Coldfield beacon GB3SUT,
432-89MHz, with only a dipole feeding my receiver.

Thuraiappah Ambihairajan, London, using a National
Panasonic DR59, received many extra stations in Band II,
at good strength, between September 2 and 4 using just the
telescopic aerial provided with the set. In the same tone,
Harold Brodribb writes: “September 3, an extraordinary
day, Band II reception even more marked than on the
2nd.” At 1905 on the 2nd, Harold counted 17 French sta-
tions between 88 and 100MHz, and there were 21 around
1900 on the 3rd.

A quick up and down in pressure occurred again be-
tween the 5th and 7th, and on the 6th Mike Rowe worked
an EA, an FO near the Spanish border, an F6 on the
Mediterranean coast and two HB9s. John Cleaton worked
DIJ. F, G, GJ, GU, GW, HB9, ON and PAO over the 6th
and 7th. During the evening of the 6th, while some u.h.f.
TV channels were disturbed, I again heard 539 signals
from GB3SUT and received strong pictures from the IBA
transmitter at Lichfield on Ch. 8.

Station Reports

On August 25, Gerry Brownlow and family once again
set up their h.f. demonstration station at the Chalk Pits
Museum, Amberley, Sussex and while Gerry G3IWMU/A
and Peter G4ESC, delighted the museum visitors by work-
ing stations in Germany, Italy, Russia and the Shetland
Isles, his wife Margaret GBTVN and son Richard G8VEJ,
were using their hand portables on 2m. Among the many
visitors to the station was Terry Connell G3UWI from
Fareham, Hants.

During his holiday, Dick Grimsdale GBUSF, Br1ghton
found that operating through the Dublin repeater on RO
was of great assistance when working mobile on 2m in the
Welsh valleys.

Guy Stanbury, Chelmsford, while on holiday in
Canada, taped a selection of radio stations in Vancouver,
visited CHAB, Moosejaw, CKPT/CKQM and CHEX
RADIO/TYV, in Peterborough, Ontario, and writes: “All
engineering and management staff very helpful.”

Husband and wife team, Ed and Sheila Watkin, GBRKI
and G8WSG, Southsea, are always looking for contacts
through the Hampshire GB3SN, R5 and Brighton
repeaters. Ed uses a FDK 700E and a FT-207R and
Sheila a KP202. Ed is assistant controller of south-east
Hants Raynet and a member of the RNARS.

Richard Hope GW8TVX, Swansea, is very interested
in 2m s.s.b. and has been active since March using an IC-
211E with a Lunar linear giving 80 watts to a 9-element
Tonna at 15ft a.g.l. His QTH is 350ft a.s.l. with an ex-
cellent take-off to the south and east and reasonable in the
other directions. Richard was in on the July sporadic-E
when he worked YUIOHK and heard GW4BCF and
GWB8ELR do the same. All three have now received QSL
cards confirming the contacts. Richard has plans for a 16-
element Tonna on top of a Versatower.

The Amateur Radio Association of Bahrain have in-
stalled a v.h.f. repeater on channel R6, accessed by the
normal 1750Hz tone burst. The aerial, a single 5dB
colinear, is 220ft a.s.l. and the rig runs 20 watts. “Opera-
tion and coverage have been excellent over the last year
and amateurs sailing on vessels in the Gulf have been
working over a distance of 300 miles” writes S. K. Street
A9XBE Chairman and repeater keeper, and adds. “We
welcome any new users to the repeater as currently there

Practical Wireless, December 1980
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THREE FOR FR
FROM CS

EXPERIMENTOR BREADBOARDS
No soldering modular breadboards, simply plug
components in and out of letter number identified
nickel-silver contact holes. Start small and simply
snap-lock boards together to build a breadboard of
any size,

All EXP Breadboards have two bus-bars as an integral
part of the board, 1f you need more than 2 buses
simply snap on 4 more bus-bars with the aid of an EXP
4B

EXP 325 £1.60 The ideal breadboard

for 1 chip circuits. Accepts 8, 14, 16 and
up t0 22 pin ICs. Has 130 contact points
including two 10 point bus-bars

EXP 350 £3.15 Specially designed
for working with up to 40 pin ICs
perfect for 3 & 14 pin ICs.

Has 270 contact points including  *
two 20 point bus-bars

EXP 300 £5.75 The
most widely bought
bread-board in the UK,
With 550 contact
points, two 40 point
bus-bars, the EXP 300 will accept any size |IC and up
10 6 x 14 pin DIPS. Use this breadboard with
Adventures in Microelectronics.

EXP 600 £6.30 Most 2
MICROPROCESSOR  *
projects in magazines
and educational books
are built on the EXP 600. *

EXP 650 £3.60 Has 6" centre
spacing so is perfect for
MICROPROCESSOR applications,

EXP 4B £2.30 Four
more bus-bars in ﬂ

e s = “'1!2 o i .4:5 :"-’I‘ "
snap-on’ unit 2

The above prices are exclusive of P&P and 15% VAT

THE CSC 24 HOUR SERVICE
TELEPHONE (0799) 21682

With your Access, American Express,
Barclaycard number and your
order will be in the post immediately

CONTINENTAL SPECIALTIES CORPORATION

C.S.C. (UK) LTD Dept. 6PP

Unit 1, Shire Hill Industrial Estate,

Saffron Walden, Essex CB11 3AQ.

Tel: Saffron Walden (0799) 21682 Telex: 817477
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Available from selected stockists

ELECTRONICS BY NUMBERS

No.7 DIGITAL DICE

Roll the dice — the electranic way! The
digital dice gives you an instant score
randomly chosen fram 1 to 6, every time
you press the button. No losing this under
the table!

No. 8 QUIZ MASTER

Play your own 'Sale of the Century’! Up to
four contestants pit their wits; the first one
to get the answer lights up his ‘win’ light,
and stops anybody else from having a go.
No. 9 MOVING TARGET GAME
Test your reactions! A moving ‘line of light’
travels along from left to right, over and
over again. You've got to ‘fire’ at just the
right moment to score a hit. Fun for all the
family!

Want to get started on building exciting
projects, but don’t know how? Now using
EXPERIMENTOR BREADBOARDS and
following the instructions in our FREE
‘Electronics By Numbers' |eafiets,
ANYBODY can build electronic projects.
For example, take one of our earlier
projects, a L.E.D. Bar Graph;

B
SRR .

You will need; One EXP 300 or EXP 350
breadboard, 15 silicon diodes,

6 resistors, 6 Light Emitting Diodes.

Just look at the diagram, Select R1, plug it
into the lettered and numbered holes on the
EXPERIMENTOR BREADBOARD, dn the
same with all the other components,
connect to the battery, and your project’s
finished. All you have to do is follow the
large, clear layouts on the 'Electronics by
Numbers® leaflets, and ANYBODY can build
a perfect working project.

J Just clip the coupon

5"“’ O

= = = =T'S EASY WITH C.S. Cre= = = == == ==
TO RECEIVE YOUR FREE COPY OF PROJECTS 7, 8 and 9

Give us your name and full postal address {in block
I capitals). Enclose cheque, postal order or credit card
number and expiry date, indicating in the appropriate

box(es) the breadboard(s) you require.

For full detailed instructions and layouts of
Projects, 7, 8 and 9, simply take the coupon
to your nearest CSC stockist, or send direct
to us, and you will receive the latest
'ELECTRONICS BY NUMBERS' leaflet,

If you missed projects, 1,2and 3,0r 4,5
and 6, please tick the appropriate box in the
coupon.

PROTO-BOARDS

The ultimate in breadboards for the minimum of cost.
Two easily assembled kits.

SIS OONTIMATAL SMOMITME CORFORATION

PB6 Kit, 630 contacts, four 5-way binding posts
accepts up to six 14-pin Dips.
PROTO-BOARD 6 KIT £9.20

o o

Proto- Lloai .a‘no 100

PB 100 Kit complete with 760 contacts accepts up 1o
ten 14-pin Dips, with two binding posts and sturdy
base. Large capacity with Kit economy.

PROTO-BOARD 100 KIT £11.80

1

For immediate action |
The C.S.C. 24 hour, 5 day a week service.

Telephone 0799 21682 and give us your Access,
American Express or Barclaycard number and your
order will be in the post immediately
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l EXPERIMENTOR A IC CAPACITY |UNIT PRICE INC | Oty I
BREADBOARDS| CONTACT | iapinDiP  |pEP e 15% VAT[ req. | NAME: oo
l EXP 325 30 | 1 _ €270 ADDRESS:oiviiavisus i I
EXP 350 270 . 3 £ 4.48
I TR = = FT98 | rroereereereereeeaseiesaaes I
EXP 600 A I
l use with I
EXP 650 270 06 mich £ 5.00 | enclose cheque/P.O. forf . ... ......
Dip's Stnp Debit my Barclaycard, Access,
I Bus-Bar
EXP 48 l—o;[]ﬂ‘l;c:m: £ 3.50 American Expresscard No. ..........
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PB100 760 | 0 | £14.72 | ] For Free catalogue tick box O
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DIGITAL VOLTMETER
MODULE

Fully built and
tested, ONLY

£11.95.var

Reads positive and negative voltages with a sensitivity
of 0 - +999mV and 0 - -99mV

Requires only single supply between 7 & 12 volts
(220mA)
High accuracy +0.1% +1 digit
Large bright 0.43" high efficiency displays
+ 4 readings per second sampling rate

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

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.3
RISCOMP LIMITED
21 Duke Street

BUCKINGHAMSHIRE'S NEW
ELECTRONICS CENTRE

8 miles off the M40

Princes Risborough 90 minutes from London

Bucks. HP17 OAT Telephone: (084 44) 6326
EX-STOCK DELIVERY

/MORSE TUTOR -

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,

* D70's unique

personal earpiece.

ACTIVE RECEIVING
ANTENNAS

Datong active antennas are ideal for

modern  broadband communications

receivers — especially where space is

limited.

* highly sensitive (comparable to full-
size dipoles).

very compact, only 3 metres overall length.
professional performance standards.

* %k % %

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

“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"™

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

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 outdoor use.

Prices: Model AD170 (indoor use only) £42.55

O" o 9

TuTDE m:u—..m:,", &

control.

price £49.45

Freepost E W FREEPOST ON ORDERS ® ACCESS
![ i M W VAT INCLUSIVE PRICES § ¥ISA,
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ELECTRONICS
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GMT ELECTROMICS PROJECTS KIT BUILT UP
FREE=S5TANDING COMPLETE TELETEXT UNIT - FULL SPEC  E£199-90 E275-00
TELETEXT DECODER BOARD + REMOTE HAND CONTROL E135-%0 E140-00
‘ TELETEXT COMPATIBLE TUNER AND P.5.U. £ 46-90 E 57-00
TELETEXT COMPATIBLE PAL ENCODER + MODULATOR £22-90 £ 35-00
F.E.T.OUTPUT 100W MOMNO POWER AMPLIFIER MODULE € 27-50 £ 35-00
X-BAND DOFPPLER RADAR ALARM MODULE - MARK 11 £ 35-90 E 44-00
ONE AMP P.5,U. MODULE (SPECIFY 5 OR 12 VOLTS) £ 7-50 £ 10-00
SIMULATED INERTIA MODEL TRAIN CONTROLLER £ 22-50 £ 35-00
SIMULATED INERTIA S5LOT RACER CONTROLLER £ 27-50 & 40-00
MODEL TRAIN STEAM SOUND SIMULATOR MODULE £ NA E 5-00

VERY LOW FREQUENCY CONVERTER

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

Model AD370 (for outdoor usel £56.35
Both prices include mains power unit.

*

*
*

*

* Connects between antenna and receiver input. .
Canverts 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), SO239
connectors, LED indicator, infout switch.

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

GMT ELECTRONICS, P.O. BOX 290, HAMPTON STREET,

BIRMINGHAM B13 3JR
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Our full catalogue plus further details of any product are available free on request.

Price: only £25.30

Al prices include VAT and postage and packing.

DA Spence Mills, Mill Lane.
TONG Bramley, Leeds LS13 3HE

ELECTRONICS ¢rgany
Tel. (0532) 552461
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4 Fig. 2: A West German station
received by Nicholas Brown on
Ch. E2 on 7 July 1980

Fig. 3: A test card from Portugal
received by Nicholas Brown on
Ch. E3 on 16 July 1980

4 Fig. 4: A caption card received by
Paul Farrigio in Band | during the
1980 sporadic E season

Fig. 5: A test card received from
Norway by Paul Farrigio in Band |
during the 1980 Sporadic E season

B

are only A9XBE, A9XBW, A9XCF and A9XCX active New Repeater
th tem”.
enfhesysiom On September 20, John Fell G8MCP, Poole, our

DXTV Technical Editor, received signals from the Cornish 2m
T repeater at his home in Poole, during its first morning of
The u.h.f.s were also affected by the opening on Sep- operation.

tember 2, because around 2200, Thuraiappah Ambihaira-
jan received pictures from the German station DBP-ZDF
on Ch. 28, and after 2300 on the 4th he watched some
form of transmitter testing from Belgium on Ch. 61, show-
ing a test card made up of squares with “Canal 61”
scribed in a centre circle, which periodically disappeared,
leaving only the letters flashing on top of the squares.

T. Ambi is making comparisons between the An-
tiference MH311 and MH473 aerials for Bands I and III
to see which suits him best. Nicholas Brown, Rugby, also
working on aerials writes: “I am about to set to work on
improving my omnidirectional crossed dipole array for a,
hopefully, good F2 season.” There are signs already,
Nicholas, because around 0900 on August 23, Gordon
Goodyer, using an R208 receiver and a home-brew pre-
amp, heard three weak s.s.b. signals on 50MHz. Nicholas
has also ordered a Wolsey “Colour King” u.h.f. aerial for
future tropo openings, and is installing an ex-ITV 5-
element array for Band III. Back in July he received pic-
tures from West Germany on Ch. E2 (Fig. 2) and Portugal
on Ch. E3 (Fig. 3), which were both among the strongest
he saw during the 1980 sporadic-E season. The interesting
caption and test card from Hungary and Norway, Figs. 4
and 5, were received by Paul Farrigio, Cardiff, who, no
doubt like us all, is looking forward to the 1981 season.

At 1724 on August 25 I watched a western-type film on

DORAM
ELECTRONICS

LTD

Fitzroy House, Market Place,

to be refunded
with first order

competition entry

Ch. E2 and at 0900 on the 31st a pop group on Ch. R1. with catalogue REF. Dept. PW
Harold Brodribb saw a brief test card on Ch. R1 at 1016 Please send me a copy of your new catalogue
on August 29, a picture for a short period with possible

Russian lettering at 0900 on the 30th, a fleeting, but NAME

definite test card from Norge-Steigen on Ch. E2 between ADDRESS

1025 and 1030 on September 3 and some bursts of pic-
tures on R1 and E2 during the afternoon of September 13,
At 1055 on September 12, David Appleyard, Uppsala,
Sweden, noted an audio and video mix up between PTT
SRG1 Switzerland and SAARL-RUNDF West Germany,
on Ch. E2 but by 1130 conditions had returned to normal.

lenclose cheque/postal order for 40p
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SPECIAL OFFER!

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

PRIME COMPONENTS

o

LOW PRICES

All our micro chips are at micro prices. Don’t be fooled by low prices. We do - .o AMETCR314P rom Toshiba, CMOS egdvalent of e 211! ;
not offer for sale sub-spec ar rab Aoy . All our parts are guarﬂmeud Low Power Dlssmaﬂuon using CMOS technology. Ultra low power dissipation
new, first quality, factory prime, full spec devices. It is also our policy to offer :85&;3'; [TYP.) "3.0V (STAND BY) means it can be used as batlery-operated poriable
you the best o s that k or and these are fastured ’ ITITYP.] "6.0V (OPERATING) memory system and also as a non-volatile memary
regularly. Prices are exclusive of pip and VAT - please refer to *'Ordering In- Dara Retention Valtage 2V 10 5-5V with battery back-up. Operates from a single 5V
formation' before ordering. OHicial orders from Schools, Coll Uni- : *. Smgle 5V Power Supply power supply with static operation, hence no refresh
and Gov. Authorities accepted. » - * 18 PIN Plastic Package periods and a much simplified power supply circuit
* Full Static Operation design. Three state outputs simplify memory expansion
MEMORIES * Three State Output for minimum data retention voltage is 2V, the battery
79 * Input/Output TTI Compatible back-up system needs only simple circuil. Toshiba's
7 Fest Access Time 450NS original C*MOS mcnnologv also means wide operating
7 Toshiba's TC5514P (industry type 6514) is a full static  80d noise margins. The TL 5514P is moulded in a dual-
6 read write memory organised as 1024 words by 4 bits in-line 18 pin plastic package 0-3 inch in width,
346 2
947 5 STEREO!
962 9 74c20  30p 1
3059 ? 7475 60 S100 SOUND COMPUTER BOARD!
125 :g:: At last, an S-100 Board that unleashes the full power of two unbelievable General
0 95 instrumentsd AY-3-8910 NMOS Computer sound IC's. Allows you urger total computer
- 125p & fini !
7400 WD9000B control to generate an infinite number of special sound effects for games or any other
7401 2708 450 NS 199 program. Sounds can be called in BASIC. ASSEMBLY LANGUAGE etc.
Ja02 VOLTAGE 145p KIT FEATURES
2403 2532 32K 450 NS 1450 ® Two Gl Sound computer IC's (AY-3-8910)
7404 2! REGULATORS P F
7409 18p 1420 & Do ey o Do, ¢ STERD
udi PS OF your 5
7410 16p ) ;gg‘gﬁ;g}g |75= ® On Board proto typing area.
;g : g ;s aY: 3. ! g } gé gggg L e 175p : :g séockels, parts and hardware are included.
p e oard is sold ked, silk with gold
7820  16p IMB402 IFL p | 78HGKC 74¢903 ® Easy, quick and fun 10 build, with full instructions.
7430  18p CHARACTER ® UsesP d 1/ for maxi system flexibility.
;:33 %g: GENERATOR BIPOLAR PROMS ® Both BASIC and ASSEMBLY language prog ing are included.
7442 & RO-3-2513 UC 450p | 934485128 40 NS COMPLETE KIT ... Only £59.96 includes 60 page data manual.
60p ; BARE BOARD ... Only £25.00 includes 60 page data manual.
;:;g ;;: vsn Eucﬂ 93453 1k-4 40 NE"" AY-3-8910 chip special prica with purchase of BARE BOARD (2 chips) £15,
7474 32p it Pl p.0.8 - - SOFTWARE
7475 40p FLOPPY DISK 93451 1k-8 45NS SCL is now available! Our Sound Command language makes writing Sound Effects programs a SNAPI SCL also in-
7476 40p CONTROLLERS POA cludes routines for Register-Examine-Modity, Mamory-Examine-Modify and Play-Memory. SCL is available on CP/M
7490 35p FD1771 B-01 935112k B BONS compatible disketta or 2708/2716. Diskette ~ £19.95, 2708 - £14.95, 2716 - £24.95. Diskette includes the
7492 5 E-E)D ;ngver(eg Bus 2995p po.a source. EPROM'S are ORG at EDOOH.
7493 5 FFD17971 B-O1
7496 45p D/O Inverted Bus 4995p | TUNES B o 0 Ks
74121 35p £D1792 B-01 SYNTHESIZER
;: : gg ;g: EDQI ;\S\.-Berég:g 1Bus 3495p | The A\js-IJf\,? is 5 a_MOS o emauiet | Please order books by reference no. and title, and add 50p post & packing for each book ordered.
41 D/0 True B applications b i bos d o e
;4 ;gg 32: FD1 7&1‘!5,‘651 54950 | hives. The: sisrdard e il ] %”458 A »_ﬂc_tweEl?Har Cookbook £10.35
74195 50 S/0 True Bus 3496 | different popular and classical tunes. In addsion  Aviation Electronics 3rd Ed. £6.75
14125 s0p $/0 True Bus - 3498 | e eking s oibs ot 25 1558 Audio IC Op Amp Applications 2nd Ed. £5.98
74196 100 Bus, side select  5995p | FEATURES Zns Ch“g Yidag Cookack o
P ! p|IER 1398 CMOS Cookbook £7.75
74283 140p FD1797 B D/D True Bus Minimal external components 1539 Design of Active Fil - 3
74290 1209 side select 5986p | futomatic switch-off signal ot end of wne for | 571537 Dorg ot 08 Atch Ch Uity WA B oras 4
. - DOWar savin o e "
74365 90p  Emvelope cantrol 10 give orgin or pisno quatity, | 21545 The Design of Phased-Locked Loop Circuits with Experiments £6.7
74366 0p * Sequential lune mode. 21686 Design of VMOS Circuits with Experiments NEW £5.95
% 4 door capability when used as door chime. 21618 Electronic Telephone Projects £4.95
Operation with tunes in external PROM it re- | 21127 How to Read Schematic Diagrams 3rd Ed. £4.25
. g“'mf! ‘270;“ o . 21613 How to Use Integamn Circuits Logic Elements 3rd Ed. £4.50
* Tunes nclude: STAR WARS, BeeTrovens | 21227 e Conuames Bookbok £10.50
9TH AMD 5TH, JINGLE HELLS. YANKEE 1695 IC OpAmp Cookbook 2nd Ed. £11.26
DOODLE, STAR SPANGLED BANNER | 2 ;gg}? : JC Timer CWk”?:d 3 £8.50
LEMENTINE, GOD SAVE THE QUEEN, O | 2 4 i
SOLE MIO, WESTMINSTEA CHIMES, and 1452 Learn El ics Thru” Troubleshooting 2nd Ed. £8.25
8 DESCENDING OCTAVE CHIME plus many | 21694 LC Circuits £4.46
8. mara | with detailed spocs and instructions 1542 Logic and Memory Expariments Using TTL Integrated Circuits - Book 1 .50
ogic an lamory Experiments Using ntegrat ircuits - Bool .5
8. 1543 L d M E: il Using TTL | ed Circui Book 2 £7.50
g é:g?g LinnarlLC Principles, Experiments and Projects 2nd Ed. i
Applicati E: £6.76
8. 21635 99 Practical I ics Projects .
8253 SE 01 Sound Effects | 71555  rrctical Low-Cost 1C Projents: oconies Projocts 2nd Ed 22
- 2nd Ed. £3.50 |34-DIGIT LIQUID CRYSTAL DISPLAY
82 Kit @ 21557 Practical RF Communication h ‘law bat’ indieator. :
8258 Data for Engineers and * High Contrast Ratio
M Technicians 8.75 |- Wide Viewing Ang) B-E
80 The SE-O1 15 a complate kit that contains all the | 21482 Regulated Power Supplies 2nd Ed.  £7.50 |* 0 Sin Digh Height i £
parts to build a programmable effects generatar acuril lectronics 8 o oW Fowar Lonjumplion
n‘ to build a prog bie effects g g};;s ty Elect 2nd Ed. £4.50 |° ULTRAlow Py [ tion LCD 108
igned around thy Ti [l SN 1 Heati o
75435 Sound .t oo rovies sonksof| 21028 Pl Cookbop 38 [ LED BAR GRAPH AND
MINI DIP s:r-‘chus a:ahmslirla;rlowm (‘_-?;" 21103 Troubleshooting with the ’ ANA].UG M
vanous combinatians of | illator, W 1
Noises, One Shot, and Enw:m:m Cc-nirn:s.o.ﬂ Quad | 549313 ND_Ia_;cnllos,c_nna Sntkd, £4.80 ETER DRIVER
Op Amp IC is used to implement an Adpustable / Typewriter Cookbook £7.50 | New trom National LM3914. Orves 10 LED direct-
Pulse Generator, Level Comparator and Multiplex | 21339 Video Security Systems £6.25 |ly for making bar graphs. audio power meters,
Oscillator for even mote versatility. The 34 «3° 21521 Video Tape Recorders £7. analog meters, LED Dsciliators, elc. Units can ba
PC Board features a prototype area to aliow for stacked for more LEDs A super versatile and truly
?\‘IOJ'Z user added circuitry, Easily programmed to remarkable IC Only £2.25
5 duplicate  Explosion, Ph Guns, S — pRa. 4
T TITTITTE Troins. o aimost an infinte number of ether | THE NEW ULN-2232A INTEGRATED MOTION DETECTOR| 12 page data E
LINEAR sounds. The unit has 8 multiple of appiications. | The most SOPHISTICATED MOTION DETECTOR available!| Morching 100 bor disnlay MV57164  £2.25
MEI4RE The low price includes all ans, assembly manul Om * Long Range Operation Data 25p/
oge i harts, and detailed 76477 chi - i t
;:t 130p MC1489 SE : L‘D‘:ﬁi,“.c";','.‘,,':& E" "'.',‘,;5 ”,;'., ; Eg‘:‘ "n‘:““ [nu‘c;,':'f NEW :gug < 100mW Audio Qutput : Automatic Timed Reset
741 a9 DMB123 125p | cluded]. On board 100MY amp will drive a small |~ SPR Visible or Infra-red Response 120Hz Rejection
Loty ”ﬂ 75150 12 P | spenker direcily, or the unit can be connected to * 14-pin Dual In-line Clear Plastic Package * Two Sound Patterns
7405195 87 75154 12 il your stereo with incredible results! [Speaker not | Combining I°L and Bipolar circuitry, the ULN-2232 A Motion Detector is a complex optodinear IC which includes an on
" L 75182 19 P }included j chip phoicdiode, high-gain logarthmic and linear amps, extensive digital circultry lor sound generation and timing, and
74L5221 110p 78325 2 P COMPLETE KIT ONLY £14.99 high-curent oulput divers. Add on five small capacitors, a speaker and power source and you turn this state-of-the-ar
74L5244 175p 50p PRPB7p | VAT C device into & complate Mation Detector sensitive 10 small changes in light leval as a function of time. DETAILED DEVICE
;gt 22? ?ggp ;gg%g gg : P DESCRIPTION AND APPLICATIONS INFORMATION INCLUDED WITH EVERY ULN-22324 ONLY £7.6011
P —_ e
745257 10 AN ]  UNIVERSALSCR |
s 0e 75365 3980 UNIVERSAL SCR . MUSIC FOR YOUR EARS
7405293 120p ? gjg} ? ; p | 1060 400v/5A Sale 30p Bhulle': 5 ilocl:nnh: Mullg er.r Th:‘ Kitahas a single 28 Pin Microprocessor Chip with ROM
7415366 57p ! P that has been programmaed to play the first 6 1o 10 notes of the 25 popular tunes listed below. Each
74L5373 170, T26 175p tune can easily be indivi or played ially at the push of a button. The 3 chime
7405374 170:: 8128 175p AY-3-8910 sequences are activated at any time by separate switch closures, so when used as 3 doorbell, one
7405375 140p | [m380 65p 8795 175p THE NEW GI coM do?dr f:ﬁlplay song?t;‘vhils ;wo others wil play different chimes. The unit has a 5 watt audio Arllg
7415377 188p i 8T97 175 an| run on aither 12 VAC or 12 VDC. Construction is very simple, works with any 8 or 1
7405393 135p t%g?? sggg P PUTER ohm speaker, or horn speaker (not included), Tunes can be tumzlely grogrammad usirvpfa single
74054301 [M1872 550p | LEDSs SOUND CHIP rotary switch (not included), if desired.
74LS670 260p | | m3so0 50p | TiLZ09 The amazing AY-3-B910 is a fantasticall
s ] g D{:w;rful S and. osk gene:alux Complete Kit £9.95. 240V Transformer optional
TIL212 15p |perfect for use with any B-bit micro pro-| Tunes: Toreador * William Tell % Hallelujah Ch
001 4 ] il alleluja orus * Star Spangled Banner % Yankee Doodle &
TIL220 1 cessor. Contains 3 tone channels, noisel America America % D hland Lel Waddi b -
4002 19p P n n ca arica eutschland Leid % Waedding March # Beethoven's 5th and 9th  Hell's Bells
TiL222 1 g . of con-1 ¥ La Vi i illai i i
:gg? :g: TiL224 1 : ""L‘--” J‘Gl;bll envelope period control, 2| # The éen':i_e: gﬁ.s:D‘:lrﬁ:g'::vg::hTmh:T:H:bsI:m&::?;i:sg‘:grz%rs: grrEplseolgh'iM:r:: : %::é.a:giﬂ;
:003 80p SN?ﬁig 5 g:l‘;?me Ll LZ;H %t%h;-.:"ﬂ‘ifaf'?ﬁpﬁ:”ia';;"?: O:ta\r.z Chlimﬁ * A.ugusll'm: * Jingle B.ells * God Save the Queen * Colonel Bogie.
003 35p | TgaAg10DAS DISPLAYS interface to the S-100 or other Busses. Ordering information. Unless otherwise
ﬁg}? ;g: TLOT 1 ENDS00  80p |oniy £8.50 - VAT, including FREE stated. for orders under £50 add 50p -
o ENDSI0 80P |ioprint of BYTE 79 ariicle! Also. add| BB f\9d 15% VAT to total {no VAT on
P FND567 128p |55 0 BOpc e duta posrial baoks). All devices are brand new, fac-
:3}3 gﬂn gt;g; 850 |5 orhips he ol Camposer will| 1o prime and full spec and subjoct lo
-] i 3 prior sales and availability. Prices sub-
o = VST 164 2255 |°0L Sl 5, 1oCiece srchestts ML) futto change winout noce Minimum e i
2017 ”E abank of AY-3-8910s.  BYTE July 79.] [Flephone order using ACCESS is £10. 'ml" S
4018 76 ISOLATORS ordering by post with
Ay il
dols  azp LD74 " 120p | The XR2266 Docoder/Sanse & SLCEDS: include naime .
48%1 133: MCT6 sng Drive Chip for toy cars that writien clearly. Please Dept. PW3, 4 Meeting Street,
10 pole TIL111 755 | DRIVE LIKE REAL! allow 4/6 weeks delivery <
05 TEXAS _,it 2l onLvesas:  NEw FROM Exam |onbooks Appledore, Nr. Bideford,
LOW PROFILE SOCKETS BY TEXA! i = 5 i 2
ig%‘; gg: Bpn 7p 18 pin 158 24 pin ""22‘ This versatile 18-pin dual in-line IC combines both the decoder and the sense and North_Devun EX39 1RY.
2028 130p ['4en 9 20pin 18 28 pin fr ::_Irl':ﬂ Fynrlj:_huns to cut remote contral circuitry by at least a factor of twe! Steering, Tel: Bideford (02372) 79507
4027 asp |10 10p 22 pn 22p 40 pin 28p | lights. indicators, speed control - all from the new XR2266 at only £5.45! Telex: 8953084
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New Profile Amplifiers-

CHOOSE AN LL.P MOSFET POWER AMP when it is
advantageousto have a faster slew rate, lowerdistortionat
higherfr ies,enh dth ] stability, theability
to work with complex loads without difficulty and
complete absence of cross-over distortion. LLP's
exclusive encapsulation technique within fully adequate heatsinks has been taken a stage further with
specially developed computer-verified ‘New Profile’ extrusions. These « Op perating
efficiency from our new MOSFETS, and are easierto mount. Connectionis via five pinsonthe underside.

L.L.PMOSFETS ARE IDENTICAL IN PERFORMANCE TO THE COSTLIEST LIFIERS IN THIS
EXCITINGNEW CATEGORY BUT AREONLY AFRACTION OF PRICES CHARGED ELSEWHERE.
Output Distor- Signal/Noise _
Model Powaer tion Typical Slew Rate | Rise Time | Ratio Price &
RMS at TKHz DIN AUDIO VAT
MDS120 | 6OW 0.005% 20V/us 3us 10048 £25.88
into 4-Bf1 + £3.88
MO0S200 | 120W 0.005% 20V (us 3us 100d8 £33.46
into 4-B0

5% | ENCAPSULATED

CHOOSE AN 1.L.P BIPOLAR POWER AMP
where powerand price are firstconsideration while
maintaining optimum performance with hi-fi quality
and wide choice of models. From domestic hi-fi to
discoand P A, forinstrumentamplification, there is
anl.L.PBipolartofillthe bill,and as withour new Mosfets, we have encapsulated Bipolars withinour New
Profile extrusions with their computer-verified thermal efficiency and improved mounting shoulders.
Conneclionsaresimple, via flive pinsonthe underside and with our newest pre-amps and powersupply

units, it becomes easier than ever to have a system layout housed the way you want it.

Output Distor- Signal/Noise
Model Power tion Typical Slew Rate | Rise Time | Ratio Price &
RMS at 1KHz DIN AUDIO VAT
HY30 15Winto | 0.015% 15V/us Sus 100d8 £6.34
4-80 +95p
HYG0 30Winte | 0.015% 15Vius Sus 10048 £7.24
4-80 +E£1.09
HyY120 | 6owinto | 0.01% 15Vius Sus 100dB £15.20
4-80 +£2.28
HY200 120Winto| 0.01% 15Vius Bus 100dB £18.44
480 +£2.77
HYA00 240Winto | 0.01% 15Vius Sus 100dB £27.68
44 +E£4.15

The range grows
ger...better...

Two New Series

|LP POWER

AMPS ARE

TOTAL HARMONIC DISTORTION

01%
Fr1K Hz LOAD:=BN
aoﬁm "
001% §
"DISTORTION CONTENT
IS BELOW NOISE LEVEL
0 001% . —
0w W 10w 100w 200W
QUTPUT POWER

Load impedance both models Inputimpedance both models 100EQ

FOR THERMAL
STABILITY AND

LONGER LIFE

401 - 00 Input sensitivity both ~ Frequency response both models
models 500mV 15Hz-100KHz - 3dB
L Fe1KHz
3 LOAD = 81 ON ALL
W EXCEPT HY400 AT4N gl 8 m
= g £
X
M.Iu_u I k4
o
Q
= 0o
o
g
Ed *DISTORTION CONTENT
3 IS BELOW NOISE LEVEL
=
2 ooon .
0w W 1now 1now 300w
OUTPUT POWER

Load impedance all models 42 -00 Input impedance all models 100KQ
Input sensitivity all models S00mV Frequency response all models

15Hz-50EHz - 3dB

THE NEW PROFILE EXTRUSIONS

The introduction of standard heatsink extrusion for all
LL.P power amplifiers achieves many advantages: —
Research shows they %noinm optimum thermal
dissipation and stability. Slotted shoulders allow easy
mounting; standardisationenablesustokeepour prices
competitive. Surfaces are matt black, anodised for
lower thermal conductivity. Extrusions vary in size
according to module number.

www.americanradiohistorv.com



S131e191 pa12a|as JOYI0 UIBLI3D PUE SDINOHLI313 AHO4L VM "STIVHSHVIN Woij Os|e 3|qejleay
08L596 x8j0 | |EZLYY (LZZO) 182ILYd0 L | BLLYS (LZZ0) Puoydeje)
'd3L T1D wey ‘Aingielue) ‘esol) Jedoy ‘esnoy jleg weyein | 1S0d3344

‘asLll SIOINO-"HLD33 l

]
—— ——— —

‘oN IUNoJ2Y preake|oreqg /ssad0y Aul jiqep aseald
[J1apig Aeuoy reuonewaiu] (] s1epig (eisod [ anbayn) ssojoua |
TYLOL2I00 |3 ppeaseajd ‘paiues stiuswded 'q 0 D 1 'adojaaua paiysibalut

aqisnw siuswiedysen .Qnﬂﬂvbﬁ DOYYH108S300VY Aq ded 1 "passord puepi
$21U0NJ8[T 47T'] 01 I|qeAl

Aiddns asea|d

1apio Aauow 10 anbayo puag mmamo O—H. »x

‘nod 10} abeisod ay1 Aed ap "mojaq
SS2IPPE 8yl Ul umoys apod ayl snid thmmka n Arep adoaaus ay)
u

|
I
_ ‘18p10 Jo anfea
|
|

d3L 210 AYNGYILNYD 'ALTSOINOULDITAd T 0L -

duwieis o) paau 10u op nod 'sianpoid 4 T TiNoqe Buniim 10 Buuapio usay
SYAITddNS ITNAON ONIMONO ISILSYI SNIVLIING AoEfIs0deeL] ¥
LYAE9'E3+02°¥23 002SOIAL € 10 | [21m SSN 10] S8INSd
A i e L
g - LY. ? I3 00 Yilm asn 10j §6
Ay 1 5141, 9Be1s PIeoq BULAETD 1500 1o 245 (Sotis USRS S LYA y0'23 +19°S13 00ZAH [ Wish 3sn 10] 06NSd
mm:u..:nou Kem ou ut) saur] mau Bunioxy ‘1aneq pue. 19661 MBEU IYA P03 +19°E13 0ZISOIAL € 10 | Yiim 3sn 10] SINSd
et Mol ol bt by st by o LYA $0'23 +19°€13 S.021 XH 2 10 | Yiim 3sn 10] OLASd
NS L BRI MUt e R e a0 ot jo e o 1 LYA 9% 13+SL'63 0ZISOW 1 [I# 9sn 10} GonSd £
e b e i o S - R SIAE 50 s 50 10y aes g
i 1 Tout 1 1 u £ - P
P rsl o s LA B LB B . SUANIOISNY HL TYTIONOL SN ONIMOTIOS FHL TTY @ &
LYAZZ 13+01°8% S,0EAH 2 10 [ Yitm 951 10] 9EN1Sd Z
ssTuo0ua mnssovsern SUNBHEIARS ST TRRCTG S
‘0+0S°v3 O9XHXZI I ugQ| e W T
nmzz.mqm rﬂo wgmh zuh. H ‘aso0oyd nok sdwe 1amod m
d"T'] 19aaeym yoiew o) sadhy yitm sdwre-axd pue sdwre 7' 2 it ajqueduwos are abuel ayi s
owm — s .H N m .H ursjapout [y “Surping Ajquiasse uaym AjsnouLioua sdjay ubisap [[e19A0 1aUaq NaY1 PUBIUSIOYS C
== alow’buaes-adeds aresiiun Aiddnsiamod 4 [@sayisny ], AI0198] UMO INO U SPRL SISULIOJSURT] b
W=u===&W‘ [eploicy aaey aus ‘abuer jusund ino asudwod yowgm siun Ajddns 1amod uaaae ay jo £
VAL Y0100, 1537y7 :

AQ9+ 01 S1+ X'TddNS YIMOd ‘0°d "bel

QILYIN9TEND A'INO SATIN @ Uo mbrew peoj1aso gp 8¢ @ LY A dS{ +d66 99AH auo 10 preog Sununop 99d
INIGAY QIIN SLIYI0S/SI0Td (gP89—"0'd LYA d21 +dgL 9XH auo 10j preog Sununol 94
ANY STHDLIMS SLOd XINO @ “bel)) P06 - OILEU N/S @ Papnjoul s10109uU0D LYA 6513 +(9°0 [ F ©2*°1S Q9 X H
SHOLIINNOD ALITHAD %500°0 papniaut stol0auu0) LYA dbg +()g° G ouow g X {

HOIH N9ISIq ISILYT @  ATI¥OIdAL NOILHOISIA @ "@PE — ZHY00[ 01 *D'q — 9suodsaz Asuanbaij :AWI0S

S Sore S i O nd B Aaganeiss sndul

—~ O i v s Ar 40 1S00q PUB Ind gPg[+ SpLACId SINOIIO [OLUCD SUOL, BANDY
- WYHOVIO X078 JILYWIHIS WWOpX0ZX06 — 99XAH 'WW 0pX0ZXSy — 9XH — So218
: o "MO[3q SE 3[qE[IBAE 31 spIeoq Bununopy
- el ' 'paplaoid are suononnsul A|quiasse [[nJ ‘Airejod Huoim pue

Inoxo poys jsutebe pajoajoid are sdure-axd goxH pue gxiH

10 Adans 4 juawdmba mo4 uwiorj uononpoide: ajqissod 1saq ay3 196 0}
ST 2oueyo nok Hutalb ‘gyTO4Id PUR JIISON Woq sdure-ramod
d'T1 e yim aiquedurod buteq nay) amsuo Hunfis pue

usnany m SONSUSOBIRYD pasoidull nay], ‘se[npoul OIpNE PasueApE

S31N00K 41y

TIV LI
. 11811vdw0)

jo abuer s, 4T'] 0} mau are (0a191s) 99XH pue (ououl) gxH

HOLIME
oy I2WN0S
W1 WOO8
INTION ano
I T
L] . ™
ave
2 e L=
wn HILMS

_}
NI MO SSVE

SdAINY-Jdd MIN




THE ULTIMATE WATCHES

Send 12p for details of these amazing CASIO watches NOW!

AA81
LCD ANALOGUE/DIGITAL

Alarm Chronograph with countdown

Analogue. Independent hours and minutes with syn
chronous digital seconds. Dual time ability.

Digital. Hours. minutes. seconds. day and date
Stopwatch. 1/ 1100 second to 12 hours. Net, lap and
Ist and 2nd place. Start/stop and 10 minute signals.
Alarm, For 30 seconds with carousel display.
Countdown Alarm. Normal and net times 1o | howr,
with amazing “Star Burst™ flashing display.

Time signal. Hall hourly and hourly chimes, Tone
control, Lithium bawery. Light. Water Resist. case,
R.65mm thick. Mineral glass (£34.95),

Analogue Digital ONLY £29.95

Display Display for around 40 functions.

12 MELODY ALARM
CHRONOGRAPHS

Countdown alarm. Date memories.

Hours. minutes, seconds, am pm. 12 or 24 hour,
Mav. date and month auto calendar.

Alarm. 7 melodics. ong for each day of the week,
Hourly time signal. With “Big Ben” type tune,
Date memory. Sclect either “Wedding March™
or “Trinklied" to be played.

Birthday and Christmas Memory.

Countdown alarm. From | second 1o | hour. Afier
Fero, count continucs pﬂ\lll\\:'i .

Stopwatch. /10 second to | hour. Met. lap ete.
Picturesque moving display of notes playved.
Light. Lithium. Glass. Water Resist. cases

M-12 resin. 55 trim. M-1200 all s/s 9.0mm thick,

£24.95 £29.95

For around 40 functions

100 METRE WATER
RESISTANT

Alarm Chronographs with countdown.

Amazing § vear ithwm battery life. Hours, minutes,
seconds. am/pm, day. date and month. 12 or 24 hour,
Time is always visible regardless of display mode.
Stopwatch, 1/ 100 second to 1 howr. Net. lap. Ist and
2nd. Start/stop signal. 10 minute signal.

Alarm. Sounds for 30 seconds,

Countdown Alarm. Normal and net times to 12
hours. Start/stop and 10 minute signals.

Time signal. Half hourly and hourly chimes.

W-100. All re OB, All s/s. W-150C (not

£32.50 sraedss mw;‘r <in strap £25.95.

£19.95

SEIKO Duo Display and alarm chronos from £37.50

JOIN THE KEYBOARD REVOLUTION!
With the amazing new CASIOTONE 201

A remarkable new concept in electronic keyboard instruments using a totally new technology.
Pitch. timbre and harmonics of 29 instruments have been measured. dipitalised and stored in
electronic chip memory for faithful reproduction. A 4-sound memory function allows switching
between any 4 pre-selected instruments, This

polyphonic instrument can play full chords of up

to 8 notes on its 29 white and 20 black keys

spanning 4 vctaves, Vibrato and tone switches.

Foot volume and sustain pedal options. Echo

Jjacks, 3x 334 « 95 inches. Weight 1 5ibs. Black or

woodgrain fimish. AC only.

ONLY £245 (r.cp.£285)
CASIOTONE M-10

Four instruments on the move!
Polyphonic playing of piano. organ. violin and flute
19 white and 13 black keys span 24 octaves. Vibrato
switch. 2% 164 x 55 inches. Weight 3.51b, Integral
speakers, O/p jack. Mans/battery

ONLY £69 (c.r.p.£79

MG-880
MG-880 Space Game/Melody Caleulator. Action packed speed pame. We promise
you howrs of skillful entertainment (£12.95) £10.95.

Price includes VAT, P&P. Send your remittance or phone your credit card number to:

TEMPUS Dept: PW, Beaumont Centre, 164-167 East Rd.,
'lmbndhe CB1 IDB Tel: 0223 312866
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ECCBS D60 | EL504 1.70| pCFBOS 245 | uzs 115 | 2x75 1190 BCE l?.ESI BX5GT 0.65
ECCE6 140 | ELS09 270| pcrgo6 120 | U26  145| 2x2 15| GCHE  8.20) BY6G 0.0
ECCB8 08O | ELBOZ 1.70| pCrg0s 205 | U2 1M6| 344 pgo| BCLE 1700 EZd 070
ECCIBY 095 | ELE21 B20) PCH200 135 U190 OBS| aps oso | BCYS 145 TET 1.15
ECC304 0.90 | ELB22 980 prigl 05| uz8) 070 3pp7 zapo| 606 Q70 74 1.00
ECFBO 0.85 | EM31 160 pCig2 095 U301 0.85| 3§29 1000 | GEAR 320 902 [ R[]
ECFE2 05| EMB0 0B85| prigs pgoC| UBOO 1150 354 pgo| 6F6 160 906 290

ECFBOT 105( EME) 085 PCLBG 105 | UBDD 080 | spasem 6FEGE 140 10C2 085
ECHI4 2.25| EM84 085 prigosies | uBCAY 1.20 1400/ BF7 280 10FIE 070
ECHI5 1.0 EMET 115 125 UABCEO0 078 BFEG__ 0.85  10P13 120
POSTAGE: £1-£3 30p £3-£5 alp. £5-£10 45p. £10-£15 *SPECIALQUALITY

60p Over £15 lree.  minimum order £1. $07353/
Arol :;thnse valves are VALVYES AND (cﬂ?cl‘-HgICMS}OLTﬁ London

e e ey TRANSISTORS (170 Goldhawk Rd., London W.12

sowe reserve the right L’r"f:‘l::: sr:?a"'r:;’;‘_ Tel. 01-743 0899
to change prices for o5 " grel:  retall | Open Monday to Friday 9-1 pm,
new stock when un- 749 3934, trade and 2.00-5.30 pm

avoldable. export 743 0899, : il

Send 25p for our illustrated catalogue of CASIO watches and calculators.

G3LLL TELLS THE TRUTH ABOUT VALVES FOR THE FT101.

We can now give no assurance of future availability as Toshiba ceased production two
years ago and NEC are now refusing further orders. Some of our prices have more than
doubled in last six months, but we suspect they will be going up again as the shortage
starts 1o bite.

EQUIVALENTS. The FT101 is designed for use with NEC or Toshiba PA tubes. Many
ather makes are not satisfactory, e. CA will not bias correctly, won't neutralise, and os-
ciflate continuously on TX and AX (0.K. in TV sets, though - that's what RCA made them
for!l. 61468's aren't all identical and some valves will not function in some rigs.

NOTE: Toshiba and NEC are interchangeable with Toshiba perhaps having slight edge on
pedormance.

STOCK UP NOW with mukes of valve Yaesu used in production and be sure.

KINDLY NOTE following special lines — we don't nmrn.slly retail valves

6K D6 Toshiba original boxes few only [F'MD ... .00 pair®
GJS6C Toshiba unstamped. fow only - .00 pair®
6JSEC NEC original boxes... = — .00 pair®
61468 General Electric = origmnl boxas |FT901 &
FTI01ZZ0)........ R P .£15.00 pair*
12BY7A Toshiba unstamped, few only . £6.00 each

12BY 74 NEC onginal boxes . £3.00 each
** Beliave it or not the Japs nuw IIT Amencan val\fes - n.vhn sav.s there’s no shortaga!
Post 50p per order: please state model of rig when ordering.
Access/Barclaycard on orders over £20.00.
* Matched pairs not needed but if required £2.00 extra

HOLDING S, 39/41 Mincing Lane,

BLACKBURN BB2 2AF,
Tel. (0254) 59595/6.

NICK MIUM BATTERIE

AA(HP7] | SUB‘C’ ‘C(HP11) | C {HP'I'IIT'D {HP2) | PP3
0.6AHr 1.2AHr 1.85AHr 2.0A 4.0AHr 0.1AHr
1-24 £0.g35 £1.38 £1.89 £2.25 £2.97 £3.79
256-49 £0.82 £1.28 £1.68 £2.10 £2.77
50-99 £0.80 £1.24 £1.62 £2.02 £2.87
100 up £0.70 £1.16 £1.41 £1.87 £2.47

All cells are brand new full spec devices from reputable mnfrs. All Nickel Cadmium cells (except
PP3) are supplied complete with solder tags and are ‘VENTED’ devices suitable for fast charge.

CHARGERS - single ar dual O/P to charge PP3. AA ar SUB 'C’ cells in 12-14 hrs (chargers will
charge 'C’ and "D’ cells but with longe: timel. Units in plug top case
with flying leads. Number of cells ?10 max) in saries and type must be snac-had for each re-

quired O/F when ordering
SINGLE O/P CHARGER £5.04
DUAL O/P CHARGER £5.72
TRANSFORMERS - as used in chargers, 2 = 12 volt 0.25 amp secondarys 240v primary, tag

connections £1.57 each.

Cheques, P.0.’s Mail Order to:—

SOLID STATE SECURITY,
Dept. (PW), Bradshaw Lane,
Parbold, Wigan, Lancs.
Telephone 02576-3018.

Data and charging circuits free with
orders over £10 otherwise 30p post.
P&P 10% if order less than £10, 5% if
order over £10. Prices 00 NOT
INCLUDE VAT and this should be added
1o the total order.
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READ ALL ABOUT IT — all the latest on home
entertainment equipment and ideas in . . .

Hi Fl YEARBOOK AND HOME
ENTERTAINMENT 1981

Published again in November, this new 1981 edition in larger magazine
size means more comprehensive coverage of the whole range of home
entertainment equipment, from aerials to headphones, from microphones
to video recorders and from radios to electronic organs.

Backed by authoritative articles on developments in the world of Hi Fi,
plus details of stockists, Hi Fi Yearbook and Home Entertainment 1981 is
essential reading for enthusiasts and buffs.

Available from leading newsagents and bookshops from 1st November
1980. Price £3.00.

If you have difficulty in obtaining your copy order direct from the
publishers @ £3.50 inclusive.

ORDER FORM

Name

{please print)

Address

To: General Sales Manager, Room 205, Quadrant
House, The Quadrant, Sutton, Surrey, SM2 5AS.

Please send me. .. .. . . copy/copies of the Hi Fi
Yearbook and Home Entertainment 1981 @ £3.50
including postage and packing. Cheque/postal order
should be made payable to IPC Business Press Ltd.

Registered in England No. 677128,
PW/ 1J

100-Mullard C280/C281 from
01 pF o 1-5 pyF at 250V/W.
Good mixed selection and 25
mixed electrolytics from 10 uF to
above 500 wF. Mixed voltage
working.

AERIAL BOOSTERS

£2 BARGAIN
CAPACITOR Aerial amplifiers can produce
PACKS 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.

CONSTANT CURRENT CHARGER

CYLINDRICAL NICADS HP7 Size £1.00 only; HP11 Size £2.35; HP2 Size
£3-20; PP3 £4-00; PP3 Charger £5-00.

- Switched 9mA/25mA/S0mA/

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.

P.W. KITS

P. W. NIMBUS

All for £2.00 L
i plusrP&P. Next to the set fitting. Price Transceiver (PCB & all components except channel
£6.70 each. xtals) £46.00
_Signal Injectors with (pre-set) variable AF, which emits RF harmonics Modulator (PCB & all Comp?nemsl. £4.50
into the UHF band. Protected up to 300 volts DC. Complete with leads General Assembly (Aerial, mike, box, speakers
Es.zg.facr:" fude VAT at 15%. P& P Order 30p. 5.A.E. for Leafiets. A Card! eTC-:’ £32-5°
rices Inclua T per Order 30p. .E. for Leaffets. Access Cards. H .
Complete Kit (if all parts purchased £80.00
., ELECTRONIC MAILORDER LTD, : el e ’
ridge St, Ramsbottom, via Bury, Lancs. BLO SAGW.
Tel Rams (070 682) 3036. ADD ON BASE UNIT
Complete Kit £38.00
2 VAT included Many other P.W. Kits including:
:E .:p D EAcs P+P 60p per order Model Railway Controller ~ Tamar
e  VARTA BUTTONS Rgg%»}%?gé‘\ﬁﬁ Linear Frequency Meter nginners 2m Converter
Sagwe” 124V PER CELL) . Tone Burst & Timer Module High Impedance Voltmeter
w We also stock Kits for projects published in most
225mA DKZ 600mA DKZ :
Size/Cell 25mm diax 9mm 343mm diax 10mm magazines. .
;-gs Eac: £3.20 £5.55 Personal callers welcome — but please phone first to
s = bt check availability

All Prices include post and VAT.

T. POWE LL 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.

Practical Wireless, December 1980
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BAKER SPEAKERS ...
GROUP 45-1
12in. 45 watt 2 £ 1 5
GROUP 75-12 ' '
s o pressensl 29D
With-aluminium presence dome,
DISCO 100/12
8 or 16 ohm £26
DISCO 10015
Send for leaflets on Disco, P.A. and Group Gal!"
E.M.I. 13} x 8in SPEAKER SALE!

15in. 100 watt
With tweeter. And crossaver. £9.95

“STAR SOUND"
4, B or 16 ochms.
Response 30 — 16,000
12 in 100W model
£29
8 or 16 ohms.
10W. State 3 or8 ohm.

Ilusirated Post £1
W model £10-95
Post £1
GOODHMIS 20 Watt Woofer
ize 12 x 10
Rubber cone surroond. . £8:50
Hi-Fi Bass unit. Post £2.00

GOODMANS TWIN AXIOM 8
Bin. 8 chm Hi-Fi Twin Cone £9-95 Post
Special unit 15 watts 95p

Ditto 15 ahms £8.00

EMI MINI MODULE HI-
Fl KIT 3-way Loudspeaker
System, EMI 5in Bass, Sin
Middle, 3in Tweeter, with 3-
way Crossover and Ready Cut
Baffle. 15 x Bin.

Full assembly instructions
supplied. Response = 60 to
20,000 cps 12 watt RMS. 8
ohm. £|0.95 per kit.

Two kits £20.

Postage £1.50.

R.C.S. LOUDSPEAKER BARGAINS

3 ohm. 6 « 4in. £1-50. 7 = 4in, £1-50. 8 « Sin. £3.00. 63in.

£3-00. 8in. £3-50. 10in. £2-50. 12in. £4-50.

8 ohm. 23in. £1-50. 3in, £1-50. Sin. £1-50. 10in. £3-50. 12in. £4.50
16 ohm. 6 « 4in. £1.50.7 = 4in. £1-50. Sin. £1-50. 8in. £3-50.

12in. £4-50. 10 x Bin. £3-50.

SHORT-WAVE

H.A.C. *"°K5s

WORLD-WIDE RECEPTION

‘H.A.C." well known by amateur construc-
tors for its Short Wave receivers, now offers
a complete range of kits and accessories
which have been up-dated to suit the novice
and the expert.

£14.50 INCLUSIVE — the ever popular
and easy to construct DX receiver Mark
II1; containing all genuine short wave com-
ponents, drilled chassis, valve, accessories
and full instructions.

AT LAST - a battery eliminator kit, which
will last you a lifetime — for use in all
H.A.C. valve receivers. H.T. batteries are
now unobtainable, this will solve your
problems for only £9-60.

T TWIN TRANSISTOR RECEIVER,
selective, sensitive and with fantastic recep-
tion, yet needing only a single PP3 battery,
at £17-50 this receiver is oulstandmg value,
and will give you hours of interest and enter-
tainment.

NEW — TRIPLE-T RECEIVER, a more
advanced super three transistor receiver,
loud, clear reception, value unequalled at
bargain introductory price of £24-

All orders despatched within 7 days. Send
stamped and addressed envelope now for
free descriptive catalogue of kits and
accessories.

SORRY, NO CATALOGUES WITHOUT S.A.E.

“H.A.C.” SHORT-WAVE PRODUCTS

P.O. Box No. 16, 10 Windmill Lane

Lewes Road, East Grinstead, West
Sussex RHI19 3§Z

OSMABET LTD i tinge.

TRANSFORMERS TO ORDER
We have :apacll.r!lor the supply of transformers 10 specifica-
tion, either one o uns, your please.

LOW VOLTAGE TIIANSFDHMERS:M 240V se.
233\.-" 1. EACf.‘rS <00; 34 £4.15; 6A CT ﬂ?DD?o‘IZ;"e}-Sﬁ

75; 3A !.’7 ,EACTE’&?S‘ 15V 0-5A £3.00; 18V
lS.ﬂCTﬁTW; ﬂﬂﬂ 3ACTC9'JE 5A CT
£1800; SACTEZQZS IZACTI‘:

MIDGET RECT1 FIEH TRANSFO HME RAS: Prim 240V ac
6-0-6V 1.5A or 9-0-9V 1A £3.40 each; 12-0-12V 1A or
20-0-20V 0.-75A £4+ 1Eeach 9-0- 9\" 03Aur 12v-0-12v
0-25A or 20V-0-20V 0-15A £3-00 ea

LT TRANSFORMERS TAPPED sec  Prim 240V ac.
D—OIZ \E'IBVZAZ?BO 4:&!940.0121520

)E

[ £12.00; 0-20-30-60V 1A £9.00;

2A£1200 0-40- 50 50 B0-100-110V 1A £12

ISOLATION TRANSFORMERS 110V ac.
30 lo 4000 watls, many types ex stock, Lists,
MAINS TRANSFORMERS. SPECIAL OFFER. Prim
240V ac, 300-0-. 300\.I'80Ma 53\4' 1A CT: 6.3V 1A £5.50;
250-0-250V 60 Ma: 6.3V A £3.00; 9V 3A £2.50;
25V 300 Ma 80p. I5 0 ISVDSAEZSU
I.OUD PEAKERS
1y 24", Zi" 21" B0 £1.25 aach 3" 350, 33"
S IB 800, 7x4" 3 or 8O0 £1.75; Bx5" 25{'1 50
Gwdma}é;oﬂu -Fi speaker m»u range l:fM 25 watt

1 337

an for 25W
systems £2.50. 47 10 watis 80 E
“INSTANT" BULK CASSE'I'I'E.I’TAPE ERASER
Instant erasure of casseties, and anv diameter of tape spools,
demagnetises tape heads, 200/240V ac. leafler £8.00.
Taper Cassette Demagnetisers £3.56.
EDGWISE LEVEL METER FSD 200/vA
Size 19% 18~ 20mm BOON £1.50.
CHARGING METERS 1}in diameter
24 or 3A £1.25 each: 5A or 10A £1-50 each
SINGLE STRANDED WIRE PVC COVER
32/0.2mm (10A) black or blue, £6.50 100m, 0.5mm £2.50
100m special prices per 1000m and over,
POWER SUPPLY, TWIN OQUTPUT Prim 240V ac:
New, British manufacturer, smoothed d.c. output 20V, 1.54,
plus STABILISED output of 15V 100 Ma, plus further 12V
ac 0.5A, complete with diagram, £4.00.
0/P TRANSFORMERS FOR VALVE AMPLIFIERS
P.P. sec tapped 3-8-150 A-A GK{, 30W £17-50; A-A 3K0
5 £26-00; 100W (EL31, KTB8 etc) £35.00.
G.E.C. MANUAL OF POWER AMPLIFIERS
Covers valve amplifiers 30W 10 400W £1-25.
MULTIWAY SCREENED CABLE, PVC COVERED
36 way £1.00; 25 way 75p; 14 way 50p; 6 way 25p.
CONDENSERS AC 50Hz. 4.33/250v; 6/330v, £1.50.
Electralytic 400 mid 400V 75p; 2000/30V 30p; 2200/40V
40p; Paper twbular, W/E, 4/160V: 6/160V 30p each, 2mid
160V 2bp, 0.1mfd 2KV 50p.

CARRIAGE EXTRA ON ALL ORDERS

ALL PRICES INCLUDE V.A.T.
Callers by appointment only. 5.A.E. Enquiries, Lists,

46, Kenilworth Road, Edgware, Middsx.
HA8 BYG. Tel: 01-958 9314

LOW VOLTAGE ELECTROLYTICS
1,2, 4, 5, 8, 16, 25, 30, 50, 100, zoumF 15V 10p.

; 50V 30
1000mF 12V 20p; 25V 35p; 50V Snp, 1200mF/76V BOp.
2200mF 6V 26p: 25V 42p; 40V

2500mF 50V 70p; 3000mF 25V Sva; 50V 65p.

3300mF 63V £1-20; 4700mF 63V £1-20; 2700mF/76V £1.
5000mF 35V 85p; 50V 95p; 5600mF 76V £1.75,

HIGH VOLTAGE ELECTROLYTICS
8/350V 35p  B+B/450V 75p 50+ S0/300V 50p
16/350V 45p  B+16/450V 75p  32+4-32/450V 95p
32500V 755 164 16/450V 75p 10041001275V 65p
50/350V 80p  32+32/350V 50p 150+200/275V 70p
50/500V £1.20 50-50/500V £1-80 220/450V 95p
MANY OTHER ELECTROLYTICS IN STOCK

SHORT WAVE 100p! air spaced gangable tuner, 95p.
TRIMMERS 10pF, 30pF, 50pF, S5p. 100pF, 150pF, 15p.
CERAMIC, 1pF 10 0-01mF, 5p. Polystyrene 2 1o 5000.F, Sp.
PAPER 350V-0.1 Tp; 0-5 13p; 1mF 150V 20p; 2mF 150V
400V-0-001 to 0-05 5p; 0-1 15p; 0-25 25p; 0-47 35p.
MICRO SWITCH SINGLE POLE CHANGEOVER 20p.

NEON PANEL INDICATORS 250V. Amber or red 30p.

HIGH STABILITY. }W 2% 10 ohms 1o 1 meg., 12p.
Ditto 5%. Preferred values 10 ohms to 10 meg., Sp.
RELAYS. 12V DC 95p. 6V DC 85p. 240V AC ISD.

£1-40; 10 <« T—£1-55; 12 = 8—£1-T0;
£1-85; 16 = 10—£2- N‘ ANGLE ALL 5 * ! % din. —iln‘

ALUMINIUM PANELS. 6 = 4—24p; x 6—38p; 14 =
3—40p; 10 = 7—54p; 12 x B—T0p; 12 = 5—“9; 16 = E—Nn:

14 =

9—084p; 12 x 12—E1; 16 = 10—£1-16.
PLASTIC AND ALI BOXES IN STOCK. MANY SIZES

EG Black plastic conslruchnn box with brushed aluminium
facia size 6% x 41 x 2" £1-50
CASSETTE

MECHANISM. Stereo heads with motor £6-00.

BRIDGE RECTIFIER 200V PIV B0p. 2 £1.00.

4 smp £1-50. 8 amp £2.50. amp i
TOGGLE SWITCHES SP 30p. DPST 40p. DPDT 50p.
MANY OTHER TOGGLES IN STOCK. Please nnuui".
PICK-UP CARTRIDGES ACOS, GP31 £2-00. GP34 £2-
SONOTONE 9T AHC Diamond £3.75, V.100 Magnetic £7.

WIRE-WOUND RES!STDRS 5 watt, 10 watt, 15 watt 15p.

CASSETTE MOTOR. 6 volt £1-00

MAINS TRANSFORMERS 53;;'0

6-0-6V 100mA
9-0-9V 50mA.
12V, 3 amp . i
10V, 30V, 40V, !amp .
nmu and 2 of 28V, 1 amp.

20V, 1 amp .
20V0-20V, 1um0

|2-{Mﬁ\‘ 2 amp
v, + amp
28V, 1 amp+28V

Post 50p Aocess—Bardav—v:sa Lists 20p.

337 WHITEHORSE RO
CROYDON, SURREY, U

86

0 SWITCH, 25p. Single pole change over.
TWIN GANG, 3850F £1; 365pF £1; 365 « 365 « 25 - 25pF.
Slow motion drive £1; 25pF 95p; 120pF 50p; 3 gang 365p £2.

LLUMINATED ROCKER SWITCH. Single pole. Red 65p.
RESISTORS. 100 to 10M. iW, §W, 1W, 20% 2p: 2W, 10p. *

BLANK ALUMINIUM CHASSIS. 5 % 4—85p; 8 » 6—
* 9—£1-90; 16 x 6—

Adverti in this pu

postage/despatch, as this may be needed.
Mail Order Protection Scheme

than two months from that day.

insolvent.

advertisements are excluded.

MAIL ORDER ADVERTISING

British Code of Advertising Practice

ication are required to conform to the British Code of
Advenising Practice. In respect of mail order advertisements where money is paid
in advance, the code requires advertisers to fulfil orders within 28 days, unless a
longer delivery period is stated. Where goods are returned undamaged within
seven days, the purchaser's money must be refunded. Please retain proof of

If you order goods from Mail Order advertisements in this magazine and pay by

post in advance of delivery, PRACTICAL WIRELESS will consider you for com-

pensation if the Advertiser should become insolvent or bankrupt, provided:

1) You have not received the goods or had your money returned; and

{2} You write to the Publisher of PRACTICAL WIRELESS summarising the situa-
tion not earlier than 28 days from the day you sent your order and not later

Please do not wait until the last moment to inform us. When you write, we will
tell you how to make your claim and what evidence of payment is required.

We guarantee to meet claims from readers made in accordance with the above
procedure as soon as possible after the Advertiser has been declared bankrupt or

This guarantee covers only advance payment sent in direct response to an
advertisement in_this magazine not, for example payment made in response to
catalogues etc, réceived as a result of answering such advertisements. Classified

£12.50 (Your Mix!

MARCO TRADING

ZENER DIODES: 400m'w 3V 1o 33V: Bp each, 100 for £6.00 [Your Mix) 1 Watt, 3V 10 200V: 15p each, 100 lor

1.C. SOCKETS: Ban - 7p: Bpin - Bp: 14pin + 10p: 16pin « 11p: 18pin » 13p: 20pin « 16p: 2200 « 18p: 24pin «
Op: 28pin - 28p: 40pn « 32p. QUANTITY PRICES ON APPLICATION
NESISTO“S W 40C 1 3W . 70C, Low Noiso, High Stab. 5% Tolerance, Carbon Film, E12 Senes. 2.2ohm to
.uh 10 tar 16p, 100 lor 95p, 1000 mived in 100's only £8.00.

20l 18V, 6 amp, each £11-00
£3-50

Closed Wed.

Radio Components Specialists

srzcul. llESIS'ron PACK: 10 of each value 2.20) to 2M2. 730 resistors enly £6.00. Amaning Value
W Resistors, E12 ra iom 2 2ohm 1o 10M All 5% Sp sesch.
IW Resistors. E12 ra rom 20ohm to 108 All 5% 8p each.
CERAMICS: 63V Works ing Submremiane, Low Tolorance, 1.BpF 1000F Ap sach.
TANTALUMS: 35 0 1p 0150 0220 033y 047 0680, 1.0p - 12p each, 2 2w 3 3u 4 Ty 88p. 35V - 1ap
wach, 1035V 18p, 22,35 38p, 4710V 25p, 33/10V 22p, 100/3V 20p, 66/3V 20p sach.
L.E.D.s: 3mm RED 12p each, Green 18p sach, Yellow 18p sach, Inct. Clips
Smm RED 12p sach, Grecen 18p anch, Yellow 18p sach, incl. Clips
SKELETON PRE-SETS: 1000 to IM Vertical & Horizontal All « Bp sach. 100 [Your Mix| for £4.50.
TRANSISTORS:

BC107'8/9 10p 9p 2N3055 45p  INSOO sp
BC147/8/9 8p 10p 2NIB1Y 23p  1N4007 8p
BC182/3/a ap 29p 2N3053 20p L‘z;ss %g:
BE172 Bp BC12S 10p LM3ED B0p

BF200 28p asp
ELECTROLYTICS: A denotes Wire Ended, R e nnlos Single Ended
163V & 25 A 01

3 A Tp 221 A 99  BRIDGE RECTIFIER
2225 R 4p A I: 47016 A 12Zp  1'A GOy 36p
4725 R Sp 4125 A 8p 100016 A 16p  da 200v 44
1016 R dp 100/3 a Sp 100063 A 62p 2594 SOV £2.3
22116 L] 10016 470016 T §6p 25a 100V 2.4
MANY MaNY MORE \"N.UES 1N STOCK SEE CATALOGUE
SLIDER POTENTIOMETERS: Metal, Made by NOBLE. §0mm travel SUPER OFFER: 5000 LIN Mc:mo 30p:
50K LOG STEREQ - 40p, 100X LIN STERED « 40p, 1Meg LOG STERED » 40p. INCLUDING FREE KNOB
Thes artvert is only @ Fraction of sur range, send 20p for cur Latest catalogue. Please add 350 P/P 10 an arders. (Free
over $5.001 Asd 15% VAT 1o ratal Send orders m Dept PW2. Marco T;;“ﬂg, The Old School, Edstaston,
4 5RJ. Tel: [

Speakara: i:hlghll\t soiled- uef\‘ocl woqu order] 8 x 5" 15 ohm £1.00 sach.
ALL ORDERS DESPATCHED BY RETURN OF MAIL. Export sdd SEA/AIR st cost. Wholasals enquiria

AD
TEL.01-684 1665

vitad, trada supplisd, callars walcoma, OHicial o1 wolco
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Codespeed Electronics

P.0. BOX 23, 24 SEAFIELD ROAD, COPNOR, PORTSMOUTH,
HANTS., PO3 5BJ.

New, full spec. devices
A B S R EEEESEEREEEEEEEENENEINE:'
SPECIAL OFFER
LED ALARM CLOCK MODULE with bright 0.7" LED display and switched alarm out-
put. Just add mains transformer and time setting switches for operational clock. At the
special price of £4.99 whilst stocks last. With data sheet. Cat. No. 205.
I N I B B TR R R R R S R N B

SOUND EFFECTS MODULE Brand new, dum%md for Sﬁacnman toy. Gives 5 audio/visual
Drograrns Requ-resSohm speaker (not supplied), 86p. Cat

PLAYS Red, common anode, 0 3" digits with crisp, bright segments. 14 pin DIL
package. Su, laer value at 52p. Cat. No. 313
POLARIZING FILTER MATERIAL 0.006° thick plastic film. Any size cut - even 1 sq. inch.
Max. width 197, any length. Only 3p per sq. inch. Cat. No. 701.
GIANT LED DISPLAY Comman cathode, non- muhiple:od super 4 digit LED clack display.
Lots of other uses too. Only £3.95 each. Cat. No. 204,
DIGITAL ALARM CLOCK CHIP MM5316 alarm clock chip. With dats £2.36. Cat. No. 203.
MINI 8 DIGIT LED DISPLAY 8 digit. 7 segment calculator style display. Common cathode,
multiplexed. with 0.1 high digits. 99p sach. Cat. No. 312,
LMG55S5 TIMER I.C. An extremely varsatile |.C. to satisfy most of your timer requirements.

;\:’I:h data/a) Incat:nr&s booklnl Only 25p Cal Nu 407.

KEY K YEOA DS

keyboards for

99# o, 101.
DIGITAL MUL IMETEH CHIP Builds into high accuracy dvm or p:g:l metar. Requires ad-

ditional circuitry. With data and circuit. MM5330 only £3.58, Cat. No.

0.1" LED WRISTWATCH DISP

LAY High brightness display in ‘legless flatpack’ style

package. Requires fairly fine soldering. With data, 99p each or 2 for £1.50.

MOMENTARY SWITCHES Miniature push button switches (spring loaded) with one normal-

IK n{aen contact. Supar vnlue at 15p each. Cat. No. 703.
LIDER SWITC

HES A miniature slide switch with 2 pole change-over contacts. All brand

new. 16p each. Cat. No. 702.

RESISTORS 1 ohm to 10 megohms E12 series, 2 ohms to 1 megohm E24 saries. W, 5%.

% p each or Bp for 5 of sama valua.
CAPACITORS 25V electro
1Da each. 220u! 12 each, 4 Du

1.0, 22 4.7, 10uF, Bp each. 22, 47uF, Bp each. 100uf,

18
Mylar 0. 002, 0.00 3039 DUOd?uF Bp each. 0.01,0.022, 0.025, 0.033uF,

‘.I each. 0.04, 005 0.1uF, 8p e ac
1 vl:nmnic'?
TRANSISTORS BC2
each or 10 for 35p.
CALCULATOR CHIF Norec 4204, 4

te 1. B_;:Hoﬂpf Bp each. 56 Imti
07, 15p each. BC2518
DIODES 1N3470, d4p each or 25 for §0. 'I.Nd.

anchoqﬂ)('n.{':u 28p each, BD136, 28p sach

. Bp each. 1H4148, 3p sach. 1N4151, sp

and
kbds. With data and calculator circuit, BOp. Cat. No 408.

Untested Items
FLUORESCENT CALCULATORS Manufacturers rejects. Most repairable but no guarantees.

'IOfun:tmn with luII memaory, wnh repairing calculaml info. £2. W.é.‘oal no. 107.

LED DIS!

common cathude 10 for 99p Cnl No.311.

POST AND PACKING PLEASE ADD 40
LOTS MORE GOODIES IN OUR C.AT.M.

VAT PLEASE - ADD 15% TO THE TOTAL COST OF YOUR ORDER

POST AND PACKING).

0 seven

UP (OVERSEAS ORDERS ADD £1)
E, SEND MEDIUM SIZED SAE

FOR YOUR Fi .E COPY
SATISFACTION GUARANTEED ON ALL ITEMS OR FULL CASH REFUNDED

key action. 20 keys per board. 2

Not ible with our calc.

0.127" digits,

INTERESTED IN

ELECTRONIGS ?

TRY A ZEDPACK!
COMPONENTS AT A PRICE
EVERYONE CAN AFFORD
Z1 300 mixed § and { watt resistors £1-50

Z2 150 mixed 1 and 2 watt resistors £1-50
Z3 300 mixed capacitors, most types

E£3-30
Z4 100 mixed electrolytics E2-20
Z5 100 mixed polystyrene caps £2-20
Z6 300 mixed printed circuit
components ¥
Z1 300 mixed printed circuit resistors £1
Z8 100 mixed high wattage resistors,
wire-wound etc. -20
Z9 180 mixed minlature ceramic and
plate caps £1-20
Z10 25 assorted pots. E1:50
Z11 25 assorted presets, skeleton etc. €1
Z12 20 assorted vdr's and thermistors

£1:20

Z13 1lb mixed hardware. Nuls, bnlls
seli-tappers, sleeving, elc.

Z14 100 mixed, new and fnnrhed full spec.

BC148,

Pack
BF154, BF274, BC212L, BC238 BCigdl,
MEO412 and, or lots of similar tynes

215100 mixed diodes including:—zener,
power, bridge, wignal, germanium,
silicon etc. All full spec. £4-95

Z16 20 1N4148 £1

Z17 20 1N4003/10D2 £1

Z18 20 assorted zeners, 1 wall and 4bﬂmw

1-50

Z19 25 high voltage pulse caps, etc. m 25
ULTRASONIC TRANSDUCERS. trans-
mitter and receiver. 40KHz. 14mm diam,
£3-985 pair
TBA 800 Audio I.C. £1 ea. 3lor £2-50.
BD181 (78W, 15A, TO3) 3 fo £1.
12V 1-3W ZEHERS 10 for £1
Plastic BC108 12 for £1
BC154 12 for £1 BC1BIL 12 for £1
200uA Miniature level/batt, meters, as
fitted to many cassette recorders. 90p
Deluxe FIIREGLASS printed circuit
I.l:lllnu kit
ncludes 1ou sq ins. of copperclad F/G
board. 11b ferric chioride, Irnpll:ie for U.S.
army to MIL, SPEC.), 1du|oelcn:aslslpen
abrasive :leaner etch resist dish and
Instructions, OUR PRICE £4-95

1lb of FeCl. £1-25. 51b. £5.

150 sq. ins, single sided board, E2-20
150 sq. ins. double sided board, £3 N
Dalo pen. &1

UHF, Transistors T.V. TUNER with slow
motion drive, AE.skt. and leads £1-95
100 Minialure reed switches. E3-30

P/B SWITCH BANKS
These cost a fortunel Were made for
various music centres, Includes Indepen-
dent and (nterdependent latching types
multl pole cfo etc. Can be modified.
Can't be repeated. 3 Banks for £1.
KNOBS for Switch Banks 10 for £1.
Chrome or spun aluminium finish,

MINIATURE MAINS

TRANSFORMERS
Top quality. Split bobbin constructlon
will give 4:5V-0-4-5V at 250MA, 13" x 14~
* 13", all sorts of uses. ONLY 80p

3 for £2-20,
1000 p!‘ 100V, Radial, 1}" x 2*.- ONLY
70p. 3 for £1-50, 2,200uf 40v, 80p, 3 for
£1:50. 4,700,:f 40v. B0p. 3 for £2,
eonil Let Your Environment Dehydrate
ou

Buy our H 1l Humidiiv Eantsali
Membrane actuated, very sensitive, 3"
shalt, 250V, 3-75A Contacts, Ideal for
nreenhouns centrally heated homes.
offices etc. Build your own humidifiers
or alarms. Fraction of original cost Mp
ea. 3 for

TRANSISTOR
PUSHBUTTON TUNERS
For UHF Television (Decca Bradford or
Rigonda chassis) 5 P/B Type (one for
tuning). Only £2-50,

ALTERNATOR RECTIFIERS
Make lovely 580 amp bridges, Ideal for
High Power Battery Chargers.
Type 4AFl. Set of 4 t2 neg. case -+
2 pos. case) E2.

Special Purchase enables us to
offer Mullard C280 Polyester Capa-
citors (Liquorice Allsorts) at the
unbeatable price of £2 for 100 mixed.
£15 for 1000. These consist of factory
clearance lots i.e. spillages, floor
sweepings, cosmelic rejecls elc.
Also Mullard minlature electro-
Iytics 100 mixed £1-50. 1000 for
Eg Pack of each £1. 1000 of sach

To: “GEMINI ELECTRONIC COMPONENTS"

"THE WAREHOUSE" SPEEDWELL ST. LONDON S.E.8.
Pleasa Quote ZED Code. Whers shown, Send Cheque® or Postal Order, Plus 50p PP,
*Schools etc. SEND OFFICIAL ORDER
ZED PACKS now available for Callers at 50 Deptiord Broadway, London, S.E.8.

Practical Wireless, December 1980

C300| ESEDD

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 itis now available in quality kit form to 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 variable dwell
circult (maximises spark energy at all speeds): pulse processor
{overcomes contact breaker prablems). Coil governor (protects coil)
Long burn outpul. Negative earth only. Compatible with all rev. counters

C€300. Init's ready built form (C3000) it came top of all systems tested
by an independent national authonity July ' 79. A high energy

capacitive discharge ignition incorporating a high output short circuit
proof inverter, top grade Swedish output capacitor, pulse processor
circuit, transcient overload protection. Fast rise bidirectional output
ideal for fuel injection, sports carburation, oily engines. Compatible with
most rev. counters. {Low cost adaptors available for rare cases
Application list enclosed with each kit, Note: Vehicles with Smiths
Jaeger rev. counters code RVI on dial will require adaptor type TCI)
What's in the kits. Surefire's own precision anodised aluminium
extruded case. P.C. mounted security changeover switch, static

timing light. Special selection Motorola semi-conductars, Capacitars,
resistors etc. selected after 5 years experience. Glass fibre peb, solder,
complete down to last washer.

Fully illustrated comprehensive instructions
and full technical back up service

Suretron Systems (UK) Ltd.
Bavyer Buil g Lower Bristol Road, Bath BA2 3EF.
Tel: Bath (02 5] 332337

Dept. PW6E

Name

Address

‘Phone order with Access/ Barclaycard
VAT and P& Pinc

ES200: Neg == |£1395 £11.95
C300: Pos = [£I#85 £1595
€300: Neg == |FI#95 £15.95 ChyNo
Tacho Adapt. TC! £390

Quanhity
required

fenclose
chg/PO's

www americanradiohistorv com



120R 24V OR
R AN +VAT O 220240 woits 2V Ret ma e Vos mnm‘ru‘nzsnp 100V 28AC €288 S
l 15% e 238200 303 2.83063| 200v 24 £0.52 SO0V
: Ref 12V 24V Price.  P&P 311§ 1A, 14 0-6.0-8 3.14090| 200v 4A £0.75 Pl\lqz?:s
30 VOLT RANGE (Split Sec) Voltages stated are on full load| }11 95 925 242 0521 55 100 0590 230 048] 400w 24 €088 o
Sec Voltages available 3, 4. 5, 6, 8, 9. . . ; -a0| 207 500’ '89.0-8-9 3.080 :
10,12, 15, 18, 20, 24, 30V or 12v-0- | Continuous Ratings | |3 3 ] 388 00l o0a T 50008-3.0.88 3:05 0851 Pap17p. var
12V or 15V-0-15V. 8s 05§ 25 6.16 1-10/236 200,200 0-15.0-15 2.19 0.44 AUTO TRANSFORMERS
Re. Amps Price P&P 10 6 3 699 1.10/214 300 300 0-20.0-20  3.08 090 Voltages available: 105,
112 5 115V 280 090 108 8 a 816 1.31|221 700/DC) 20-12-0-12 9375030 190. 200, 210, 220,
BT 8 8 meveeenss,  JH 8 1 88 B RR SESSRETT S e
. . i sec 0-24-30 40 48- . . 809141 .
20 3 6L 7.39 1.31 | BOV. Voltages available 6, 8, 10, 12, | 17 16 8 11.79 1.52|203 500, 500 0-15-27-0-15-27 va
21 4 8Y 879 131 | 16, 18,20, 24,30, 36, 40.48,600r [ 115 20 10 1637  2.39 a.3s110| Rel  (Waus) L PEP
81 5 10 1086 152 | 24V-0-24V or 30V-0-30V. g% 18 19.72 2395|204 14 14 0-15-27-0-15:27_° Max e a3 0al
'ss 815  1sas 1ga | At  Amps Price.  P&P 2041 0Ala39 50 12-0-12 S58 037 4 150 5.88 110
83 10 20 1888 189 :%g 2 5 %W ‘;; 119 SPECIAL OFFER g% ggg :g.gg 131
90 12 24 08 224 . Muktimeter 20K0 BNV | Antex S rons 15W & 25W £4.58 A2
81 1530 2418 233 | 127 2 4N 838 131 [ —"with combined |each Sotony Suand 1 JE 4P 52p each. 84 1000 20.64 239
92 20 40 3240 OA 152 - g;g ;?5 audio/I.F. rest gg ;ggg gg.g: gi
. 3 1 KH 4 H ¥
50 VOLT RANGE (Spiit Sec) 0 510 1742 183 | AcDe i Toee vens AVOTEST METERS 73 3000 65.13 0A
Sec 50V Volmges available 5, 7,8, 10, | 120 6 12 19.87 2.2 DC current to 500mA 0 8 MK5. Latest Model £100.50. AVO 71 805 4000 84.55 DA
13,15,17,20,33, 40 or 20V-D~20Vor }ﬂ 15 53 g;-“ resistance 1o 1K(L Size cw 80. AVO 73 £55.40. AVO MMS5 minor 57S 5000 98.45 OA
nsr = 189 12 24 o £850 7 5 F €100 [inci it e o £43 60 AV EM273 —Sai Al it
ef, Amps Price PP o 5 Bobbin Ty,
02 9% 2sv 395 090 VAT 15%. 3}?596"3'\53 £e3.40. AVO DAT1S Digital | 57298 7024750y
1 4 - egger am,
133 % ?‘ 2 ;gg H? Soldering Iron — 25W to BS spec. £1.75 P&P 30p +VAT | Meter to 300A £59.10 All Avos Meggers and 2::8?3% iﬂﬁ E?‘ 3253 E: §8
:gs 3 6L 942 152 |Solder Gun— 100W include bulb for spot on vision and | 3ccessories available. P& P £1.32 VAT 15%. 15V RANGE 0-C Tap (7.5-0-7.5V]
W EgEr 2 173 joints £7-50 P&P 70p + VAT[ 20,000 ohmV Multimatar, muior scaie Rl PyP
114 8 16 2223 239 | De-Solder Pumps — Spring loaded with quick action “-mfjﬂ AC DC 1o 1000V DC current to 250mA 171 so0ma 230 052
119 10 20 2748 OA b . { Haridsd vk Resistance o 3 Manhms 72 1 3-26 g
108 12 24 32’88 DA utton release for one handed working. 5%« 33"« 137 £14.36 P&P £1.00VAT 15% ‘ .{:_1 3»; 2?; g-ag
MAINS ISOLATORS (SCREENED) Large £5-10 P&P 35p + VAT UAIE Budost Mater. ZOKGN. A 175 6.30_ 1.10
;:o\?r_ 'Se¢ 80-95-0255-60 twice 15 Small £4.76 P&P 30p + VAT | 1500y, 2 5A'AC/DC 500K Res. In stegl case | 5"%&“!’“?‘5""“" img
133 -55-0-55- twice 1o " 9 - 1 A, 15V, 0-30V. F ndi
?KS 3520522;.‘336 1253;220_(;25_ 175, |Replacementtips Small 65p « VAT. Large B6p + VAT | £15.85. PP £1 16 VAT 15% lerge scale euaily jead melere wih (0"
L = - inals for guick connections.
ABS Boxes: insat brass nuts, slots PC flush lid. NEW RANG 2 windings 0-36V-a8v/36v- [ F59% 18T P
P P&P £4.50 PRP 66p+VAT. 75x7
kil Yo o Tis 57| pa1 Bommx 62x40  80p TRANSFORMERS O-36Vm . 48V-0-48v 72V | E55 DENSIEARE e B
149 60 7.37 PB2 100mm x 75 x40 END OF LINE OFFERS
150 100 838 PB3 120mm « 100 % 45  £1.08 CONNECTORS: ““"“’ Pl Pace Far - lsolator  240V:240V_200VA
15] 200  12.28 PB4215mm x 130 x 85 £2.68 |Burglar Alarm:  fhan ey aa.078 £4.62£1.10
12 - urglar Alarm: ui- Thorn 0 431 812 099
& 250 14.61 P&P 33p + VAT. sonic 20ft range, no installa- Cannon 20 432 1336 1.31 | ME16-0-240V: Scraen
:gg ggg ;g g; MAINS ELIMINATORS tion costs, key operated; built Plesaay 30 433 1617 140 | V13013142002V 150"’21 50 60p
155 750 32.03 p|u 5 into 13A socket 3V » 100ma |in siren (external can be Bendix 4.0 434 20.65 2.11 mm 0-24V: 1400V « 150ma, 6. .'.W
156 1000 20.92 .9, 12V « 300ma £4.60. P&P |added). Locks like a speaker.| Greenpar now 50 435 29.30 247 | © - £5.50 1,04
157 1500  56.52 85p' VAT, £98.00 P&P £2.00 + VAT. available. 60 436 3689 OA. | M708 _ 6k 10 30 marhie G
158 2000  67.99 437 40.03 OA. | g 30p
159 000 9533 PANEL METERS M679-240v. 36V 164  £3.00 78p
;:;'Ic%i3eoﬁ:?:qu§‘§% 115 or 240V | Metal Oxide Resistors — W 5% £1.00 per 100. o 3mm - A3mm 82 MBE5 - 100V Line 1o 401 10 ous
A bargain, B ESta : , P
CASED AUTO TRANSFORMERS | 390()/4700/5100/5600/8200/1K/1K1/1K2/1K6 0 Tma 5'” Diph.  iggp |MAVR0-0240VI20-12v S0ma
240V eable in 115V USA flat pinoutlet | 1K B/2K/2K4/3K/16K/20K/22K/24K/47K/B2K/100K 2 30V B 0 307 M1126 - 120/240V-9-0-9V « 1A
vas Pass N5 B&lw | 110K/120/120K/130K/180K/220K/270K/300K N oot d0mmadgmm.or Rl
" # 5 » X 4amm ot or - -
75 8.50 1-31 64w | Use instead of Carbon Film (100's only) 30p P&P+VAT.
& 8 It S Used ¥ 30p P&P+ VU edge S041 centre lectronics Ltd.
250 13.39 1-67 69w Carriage 76p VAT 15% o
500 20.13 1-89 67W | P.W. Purbeck osciloscope transformer 250-0-250; Send 20p st Tor" 3. THE MINORIES, LONDON EC3N 18J
ik 3067 268 84| gavn oy £8.42£1.04 | S509 200 stamps for TELEPHONE: 01-488 3316/7/8
1500vA  42.82 0A. 93w : e ag AREST T & . o 2
{author approved) 1/8/1980. JE T TUBE STATIONS ALDGATE & LIVERPOOL &
VALVE MAIL ORDER CO.
Climax House
159 Fallsbrook Road, London SW16 6ED -
SPECIAL EXPRESS MAIL ORDER SERVICE J .
" 5 . (Partners: J. H. Birkett, J. L. Birkett)
) : Fvel 0-84 | 6ANS  4.74 | 607 220 : :
éfg; ;‘sg Egg‘i %?g xg; ggg ANBA  3.45'| BSA7 1.45 Radio Component Suppliers
- - 5 AQ5 096 | 65C7  1.50 S
DYB6/7 0.84 | Evas 0-84 | pvas 0.88 | AR5 1.98 | 65J7 1.60 25 The Strait, Lincoln. LN2 1JF
DY802 0-84 | Ev88 1.75 | PY5004 1.80 | 6AS6  4.98 | 65K7  1.30
EBECC  3.36 | EYS00A 1.94 | PYBOO  0.84 | 6AS7GA 6.75 | BSL7GT 2.68 Telephone: 20767
180F  8.40 | EZ8O 0.84 801  0-84 ATE 0-85 | GSN7GT 1-60
BIOF 13.47 | £281 0.84 2-612:56 | BAUSGT 4.32 | 6557  1.80
89, e | SYa0L (238 |/0Ow3-1 AU 1.08 | BSG7M  2.50 UHF POWER AMPLIFIER MODULE 50 mW Input 2.5 Wit Out 13 Volt 420 To 480 MHz
Bf80 oos | Gzsz  1-28 280 | 6AWBA 339 | GUB 0.80 50 ohm Type BGY 22C - £12.50.
aFes  0.88 | 3y Sog | Qeves-20n ., | SBZ 1:50)]m¢fer 480 BLY 34 2 WATT 13 VOLT 175 MHz TRANSISTORS . 75p.
ca1 756 | G237  4.00 | QOVOG-40A oie 100 | Eer 33 HF-VHF POWER TRANSISTORS Type S87BLY SSB-FM 27 To 80 MHz, 40 Wais, 28 Vol
] ¥ ! . with data - £3,
FEl 2B kgl 3.8 34 | €BA7 B2 | 7C5 :95 BLY 55 175 MHz 4 Watt 13 Volt with data - £2.50.
EACET  ode | by 90 | Qugizidae | sbce.  1.08:| acs 23 BLY 97 24 Vit 175 MHz § Watt wih data - £3.
CCB2 0.72 [ KT88 12.00 | RIS 120 | 68J6 108 | 12AT6  1.20 DI 4070 Mtte 13 Volt 3 Watt with data < £4.
83  0.88 - : ONMARKED COOD 2R 3866 vnrmnusm‘roas 213 for 75p.
sy Qo8| N7g 900 | Sp41 600 | GBNE  1.65 | 12AT7  0.88 H.P. HOT CARRIER DIODES 5800-2800 - 40p ea
CCB  1.90 | 0Bz 288 | he 1399 | R 30| 1Ay oIz R SIGNAL TRANSISTORS 20 918 - 25,2 §179. 21 5180 Soth 50p.
CC91 893 | 0C3 192 | u25 316 | 88A8 175 | 1358A6 2.19 EDDYSTONE TRANSMITTING VARIABLE 30 - 30pf (60pf) - £2.20.
CF80  1.08 | 003 1.92 | U26 1.4 | 8857  4.00 | 19866 32.43 VHE-UHF STRIPLINE FET 2N 4417 with data - £2,20.
CH35 2.00 | PC36  1.40 | U37 2.00 | gaws  4.00 | 138Y7 32.70 VHF R.F. CHOKES Wire ended 10 U.H.. 30 U.H., 330 U.H., All Tp ea
ECH42 1.05 | pCBS  1.40 | UABCBO 125 | 6BW7  1.52 | 12BY7A 270 g‘éﬂ"ES“TF;-I‘{,EIF}“EE-'i'vﬁgu"#‘;“"‘,’;gégs%g" 200, 38 50073 909
. PC92 1.28 | UBFES 1.2 . . z -
Eclgo 100 | pées 130 | Do 135 | geze 237 | wHGT 437 & GHs STRIPLINE NPN LOW NOISE TRANSISTORS . £3 sach.
i dee|re 13\ UO s ER, D3| ST IE | || vl e i oo
ki G o CB6A  2.49 oP19  1.20 L3 A
ECLBE 1-20 | PCFB2 1.00 | UCLB3 1.44 CDEGA 5.07 OPL13  1-B0 VHF FETS BF 256C « 4 for 75p, E304 - 30p, 4 for £1.
EF37A 3.50 CFBI 1.60 | UFBS 1.44 CHE .50 OPL14 1.68 WIRE ENDED VHF AERIAL SWITCHIN PIN DIODES with data a1 40p each.
EF39 2.75 | PCFBO1 1.60 | UL41 2.50 | BCLG 32 | 75¢1 @ 2.35 STRIPLINE TRANSISTORS NPN BF 362 PNP BF 679 Both o1 25p.
EFd1 2.00 | PCFBOZ 1.90 | ULB4 1.20 | 6CW4 .68 | B5A2 2.39 X BAND GUNN DI with data - £1
EF42 2.00 | PCFBO5 1-60 | UYd1 1.25 | 606 75 | soci 2.4 X BAND TUNING VARACTOR DIODES 1 To 2 pf or 2 To 4pf, Both £1.65.
EFSO 150 | PCFe08 1.60 | Uyes  1.04 | 6005 94 | 15082 3.02 MINIATURE CERAMIC TRIMMERS 2.5 To 601, 3 To 10pf 4.7 To 2091, 6 To 351, 10 To
54 00 | PCH200 1.60 | VA105/301.92 | GEAS .94 | 150c2  1.92 4001 All 15p
EF55  2.50 | PCLBZ  1.00 | VR150/301.92 | GEHS -85 | 150C4 2.39 \mmnns CAPACITORS Direct Drive. 5pl - 75p, 100t < 75p, 125- 125pt - 60p,
EFB0  0.80 | PCL83 2.00 | z759  16.80 | 6F6 1.75 | 5728 2750 100 - 200p! - 60p, 250 - 250pf (500p1) - BSp, 10- 10 - 10pt « 75p.
EFB6 1-52 | PCLBS 1-00 Z2803u 7-90 Gk6 2.67 05 20.00 31s" ccm. ra MERS with core at 6 for 25p.
£Fal 180 PCLBS 108 | 2021 350 | 6HE 1.50 | 807 3.75 SUB-MINIATURE CERAMIC 'l;%aumn'rmmmens 0.5p1 To 3pf « 15p.
. L .08 | 3828 16.80 | 6HS6 .77 | 8114  15.93 URATA 455 KHz
EF183 0-80 | PCLBDS 1.08 4CX250B J& -50 12A 15.88 MINIATURE 10pfAIHSPACEDTmMMEHS at 20p ea
EF184  0.84 500 3-60 27.50 | 6J6 .50 | 813  74.67 SOLDER-IN FEED THRU's 5.8pf. 2701, 300! GOty Al 20p doz.
EHS0  1.40 | PFL200 1.80 | SRaGY 2.00 | 647 .50 | 8564  8.85 ERIE RED CAP MINIATURE DISCS .01uf 100v.w. at 5p sach.
EL32 150 | pide 120 | sudc 152 | eimea a.86 | g2 1867 ELECTROLYTIC CAPACITORS 1500uf 63v.w. Size Approx. 3" - 1* . 3 for £1.
; . . JS6C  5.58 - 20 ASSORTED BRANDED 250 mW ZENERS for 60p.
EL34 2.20 | pL82 1.20 | 5Y3GT 0.85 | 6kan  1.25 | 2050  6-96 5VOLT ITRON 9 DIGIT SEVEN SEGMENT DISPLAY Type FGI5A. £1.80.
EL36 1.60 | pLB3 2.22 | 523 1.50 | 6K6GT 1.30 | 5763  3.75 TRANSFORMERS 240 Volt Input. Type 1. 24 Volt Tapped at 14 Volt 1 Amp - £1.30 (P&P
Ell: ‘1‘ 3% ;'[24041 }% éf;é‘fz :.gg E; }?g glgh 'gﬁg ggn: Type 2. 30-0-30 Volt 500 mA - £1.30 (P&P 25p}, Type 9. 12 Valt 1 Amp - £1.60 (P&P
- - N B o pl.
ELE6 2.50 | PL508  1-80 | 6AB7  1.50 | 6KD6  6.36 | G080  6.85 HOUSE CODED TTL 7400, 7410, 74L00, 7453, 7430 All at 6 for 50,
EL91 7-14 | PL509  3.20 | GAME 4.71 LEG 2.50 146A  B.96 TTLL.C.'s 74HOOD - 15p, 74H10- 15p, 74H30 . 15p, 74H50 - 15p, 74H51 - 15p, T4HE1 «
EIE.JSEO ;é% ;tgég ;g 22555 g-gg tgﬁc %g éggg 1;-?: 15p, 74H106 « 25p, 74505 - 16p, 74510 - 22p, 14551 . 22p, 14564 « 22p, 745158 «
5 : i . 0p.
EMB1  1.00 | PY33  1.10 | 6AMG  1.80 | 6(06  6.72 73 3.87 670 12 Volt MINIATURE RELAYS § Amp SPCO Contacts - 60p,
e daly o5 caNers; Mor FEB mimis ors 1360 . 886 WIRE ENDED HF TO VHF PIN SWITCHING DIODES untested 25 for £1.50.
Valves, Tubes and Transistors - Closed Saturday 7587 17.49
o _— Térms CW?O only Tel.01-677 Zﬂszﬂ-E?_ Yai Pricas cormact ?\c.‘:sn add 20p for post and packing on U.K. orders under £2. Qverseas postage charged at
jcas excluding uotations for any types not listed S.AE. olex h n cosd
VAT add 156% Post and Packing 30p per order 846708 w[:r;'%us;ng
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Allthese

advantages...

® Instant all-weather starting

@ Smoother running

@ Continual peak performance

@ Longer battery & plug life

® Improved fuel consumption

® Improved acceleration/top speed
® Extended energy storage

in ki f
.InKif rorm
SPARKRITE X515 a high perform ' ) (

electron
Id! It has
Assembly ¢
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The superbtech

I
the vt firimeg af tiwe
gh RPM
dimimatecd by
f the norm

The
circunt v
periodd ¢

ity changeover switeh
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T
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prcdeed chavell
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energy before
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Sparkriie
X

Fits all 12 v negative-earth vehicles
with coil/distributor ignition up to 8 cylinders.

THE KITCOMPRISESEVERYTHINGNEEDED
¢ Ready drlled. alumimum extruded
base anc he nk. coll mounting chps and accessories All kit
components are guarant for api f 2y s from date of
Fully dlustrated assembly and installation nstructions are

Roger Clark the world famous rally driver
says ‘Sparkriteelectronicignition systems
are the best you can buy”

Sparhriie

HIGH PERFORMANCE
ELECTRONIC IGNITION
Electronics Design Associates,
82 Bath Street, Walsall, WS1 3DE.

Electronics Design Associates, Dept. PW1280
82 Bath Street, Walsall, WS1 3DE. Phone: (0922) 614791

Name
Address

Phone your order with Access or Barclaycard

Inc. VAT, and PP. OUANTITY RED'D. E“dm P o
X5KIT £16-95 CheaueNo.
ACCESS OR BARCLAY CARD Na. Send SAE il brochure only required,

Practical Wireless, December 1980

Keep up to date
with the world’s finest
electronic kits—with the Heathkit catalogue.

48 product packed pages contain
photographs and specifications of the widest
possible range of kits. Everything from doorbells
to digital clocks, multimeters to microcomputers.

Heathkit make it easy to build, easy on your
pocket, and as with 13 million Heathkit builders
over 34 years, your success is guaranteed.

Make sure of your copy of the Heathkit
catalogue. Send the coupon today, plus 25p in

stamps and beat the demand.
To: Heath Electronics (U.K.) Limited, Dept (PW 12),
Bristol Road, Gloucester, GL2 6EE.

Please send me a copy of the Heathkit catalogue.

I enclose 25p in stamps.
(PW12)

Name

Address

N.B.If youare already onthe Heathkit mailing list you will
atuomatically receive a copy of the Heathkit catalogue withou! s
having to use this coupon. When you receive your saizcen
catalogue you will get details of this free offer. E!

Soldering
Ironoffer

FREE

www.americanradiohistorv.com



Receivers and Components

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 chegues, 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., Londen, 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 10
check with the advertiser both
prices and availability of goods
before ordering from non-current
issues of the magazine.

Practical

BRAND NEW COMPONENTS
BY RETURN

HIGH STABILITY RESISTORS.

TW Carmn Film E12 Series 1R-10M. (E24 2R-6M2)—1p
& 1W Metal Film E12 Series 10R-2M2—2p

EAPACITORS.

MULLARD Min. Ceramic E12 100V 2% 1.8pf. 10 47pf.—3p

2% S56pl. 10 330pf—4ap. 10% 390pf. 10 4700pt.—4p

Plate Ceramic 50V Wl:g Vamul Mounting.

E12 22pf. o 1000pt EE6 1KS5pf. to 47Kpf—2p

l'l:l;:m.nsm Paolyestar EOVWI( Voatuunl ha!oun ng

.01, 015, - m s—dn

D1 —Bp. 015 & 0Z2—6p. 033 0.47—8p

0.68—11p. 1.0—15p. 1.5—20p. 2.2—22p

ELECTROLYTIC. Wire Ended (Mfds/Valts).

087/50 g5 2225 B jomzs  1p 405 1ip
1050 S 2250 Bp 10050 B AT060 18
2250 B 4116 Sip 220016 g 100015 15
4750 & 41125 2075 s 100025 18p
1050 Sp  41/56 8 22050 1op 100040 38p
WE Bjp 100G T 47016 1p 20016 20p

TAN'I'N..UM BEAD SUBMINIATURE ELECTROLYTICS.
0.1, 0.22, 1.0, 35V & 4.7 « 63V—14p
4.7/16V & 25\!—16;1 IO.-’15 & 22/6— Ztlp IWZS—ZSp
10/35V, 22/16V, 47/6.3V, Bav & 10/3V—30
15/25, 22/25, 4?flO-—-35p 4}'!15-—80p 2204"'!5—£I 28
Polyn\num 63V Wky. E12 Series Long Axial Wires.

10 pf. w0 820 pf—3p 1000 pf. 0 10,000pt.—ap
TRANSISTORS.

BC107/8/3 10p BCIBIL Bp BF197 9p

BC147/8/9 10p BCIBAL Bp BFY50/51/52 18p
BC157/8/9 10p BC212L Bp BFXB8 25p
BC547C/BC/ACTp  BCYTO 15p 2N2926 Tp
BCS57C/BC/ACTp BF194 9p IN3055 50p

8 Pin DL ic's 741 Opfamp—18p. 555 Timer—2
HoldmsSplrl—ﬁp 14 Fin—12p. 16 Pin—14p. 28 Pin—25p
40 |n—3DD

DIODES (p.i.v./omps).

75/25mA 1N4148 2p 1250/14 BY127 10p
100/1A 1N4QO2 4p 400/34 1N5404 14p
BOO/1A INADOE 6p  60/15A SIM1  5p
1000/ 14 1N4007 7p 30/150mA AAYIZ 12p
ZENER DIODES.

E24 Series 3V3 1o 33V 400mW—8p. 1W—10p
L.E.D."s 3 mm. & 5 mm. ﬂad—1ﬂr Green, Yelluw»—-tdp
Grommets for 3 mm.— idars for mm.—2p

FUSES. 20 mm. Glass. 1 mAmE.& 05—3 A/S.—Sp
VOLTAGE REGULATORS . 5V, 8V, 12V, 15\?100::-& —35p
SV, BV, 12V, 15V, 18V & 24V 0.5A—60p. 1A—66p
PRESET POTENTIOMETERS

50mW & ;W 100R 1o TMO.—6p

THE C. R. SUPPLY CO.

127, Chesterfield Road, Sheffield S8 ORN.
V.A.T. Inclusive Prices, Postage 15p
(FREE over £5.00)

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

Waest Wittering 2023 (STD Code 024366)

ADVANCE OS1000A Dual Trace Oscilloscope. In
original packing. Manual. Linle,used. £290. Basingstoke
3715,

CRYSTALS Brand new h-precision. You benefit from
very large stacks held for mug strial supplies. All normal freq
standards, baud rates, MPU. and all nga:im! projects m::
HC33/U: 1.0, 1.008. 2-5625 MHz 280 M
£4-15. HC'IBu"U 4.0, 5.0, 6-0, 7.0, 8.0, 9:0, ‘IOO 10}'
MHz £3.00. 12.0, 15.0, 160, 18.0. 20-0, 6-9375,
3B.6667, MHz, £3.25. Selected freqs stocked in Glider,
Marine and 27 MHz bands. Any freq made to order in [
weeks from £3+

FILTERS Your bes: source for 6 and B pole and momlnth<c5
for AN CW, SSB. FM, on 455 kHz. 1.6, 9:0, 10-7, 21-4
MHz. etc

Prices inc. VAT and UK post. SAE lists.

P.R. GOLLEDGE ELECTRONICS

G3EDW, Marriott, Somerset, TA18 ENS.
Tael: 0480 73718

TUNBRIDGE WELLS COMPONENTS, BALLARD'S,
108 Camden Road, Tunbridge Wells, Tel: 31803. No Lists.
Enquiries S.AE.

WE SUPPLY most Vintage Radio component parts with a
friendly service worldwide. Vintage British Radio Com-
ponents. Co.. 57 Weldon Park, Weldon, Nr. Corby,
Northants, Tel. Corby 61875,

Southern Valve Co.,
2nd Floor, 6 Porters Road, New Bamet, Herts.
Tel: 01-440 B641 for current prices & availability, all popular
valves stocked. NO CJ\LI.Eﬂ , SAE Lists. Cash with crder.
Same Day Postal D preferred.

. Lists or Phone for current prices. Counter or MAIL ORDER, NO

Valves, Tubes. Aerials etc by LEADING-MAKERS. Send SAE

COD. Speedy Despatch assured. No order under £1,

Philip Bearman, 6 Potters Road, New Barnet, Herts.
Tel: 01-449 1934/5 (1934 Recording Machine).

Telaph for Shop Hours.

HEATHKIT ID 28 Capacitor/Resistance Tester as new
with manual. £38. Basingstoke 3715.

FM DX!
88-108MHz Mosfet preamplifier

Vastly superior performance over bi-polar pre-
amplifiers. Mains powered unit. £25.95 inc. pp.

27MHz CB MODEL £24.50.

SAE data to: H. Cocks,
Cripps Corner, Robertsbridge, Sussex.
Tel: 058083-317.

CRYSTALS MADE TO ORDER within 6 weeks.
4 105MH 2. wire or pins, £3.90 each inclusive. HARTLEY
CRYSTALS. Green Lance, Milford, Godalming, Surrey
GLUK SHCG.

TONNA (F9FT) AMATEUR ANTENNAS for 2m,
Them. and 23em bands, Send 30p for full catalogue.

RANDAM LLECTRONICS (PW)L 12 Conduit Road.
Ao, Oxon, CX 14 1R,
90

CLEARANCE PARCELS: Transistors, Resistors, Boards,
Hardware. 10ibs only £5.80! 1,000 Resistors £4.25, 500
Capacitors  £3.75. BCI108, BCI71, BC204, BC230.
INS061. CV7497 Transistors, 10 70p. 100 £5.80. IN
3055. 10 for £3.50. S.A.E. Lists: W.V.E. (1) 15 High Street,
Lydney. Gloucestershire.

ELECTRO GUARD SECURITY SYSTEMS can supply
all alarm equipment at wholesale prices D.LY, or trade ex-
ample. Boxed/branded car alarm systems guaranteed
£11.00. S.A.E. for lists: 30, Badenham Grove, Lawrence
Weston, Bristol,

100 MIXED TRANSISTORS £3.50. List 15p. SOLE
ELECTRONICS. (P.W.) 37. Stanley Street, Ormskirk,
Lancs. L39 2DH.

BOURNEMOUTH/BOSCOMBE. Electronic components
specialists for 33 years. Forresters (National Radio
Supplies) late Holdenhurst Rd. now at 36, Ashley Rd.,
Boscombe. Tel. 302204, Closed Weds.

HEATHKIT 1G-18 Sine Square Audio Generator. As new
with manual. £58. Basingstoke 3715,

www americanradiohistorv com

5846).
v LVES INTERESTED IN ELECTRONICS? Do you need com-
. A 4 _— ponents, tools accessories FAST? Yes, Then you need our
Radio — T.V. — Industrial — Transmitting first class service. Send today for our catalogue 30p refund

ed on first order. Lightning Electronic Components.
Freepost TAMWORTH, Staffs B77 1BR.

P.C.B.'s FOR P.W.CIRCUITS

Dec 75 R Conteol Aa 1,50 Jsn 80 Rades Conteed Ta £1.50
JanBD  Aadie Contiol Encoder £2.00 Jan B0 Speech Pracessas £1.80
JenB0  Wideband Amp £0.70 Feb B0 ServeAmg [0.70

Mu B0 Speed Controlle £0.90 BprB0  Ssral Genesstor CLED
AptBO  Nembat Tranacewes £4.90 Apr B0 Nimbua Modsbatar [0LT5
AprBO  Nemibss Relsy £0.60 May B0 1005 Phatn Temer £1.30
Jun80  AudioLim PSUL.00 Jon B0 Awda Lim Main Board £1.50
Jun B0 VHFUHF AF Temer £1.20 JanB0  Repeater Tomar £3.70
Jun B0 Mumbus B'S Adaptor (250 Auz B0 Radway Costraller £1.70
Sep B0 Tamar(Su Boards] £1200 Sep 80  Tramscenw PSULOLTS
Sep B0 2 MetseConverter £1.30 SepB0  Nembus Timeborst C1LB0
D180 Daect Comvensian Re 150 DerB0  Nembua PSULLOO

PRICES INCLUDE VAT, POSTAGE ETC.
Mgyt PW Boards availshle hro= siock Fee Bossds net bsted or o yout seder urgent
Poane sur Mi J Hapdn-Themas on Eigim (0343) 3227 betwren 6 pm and 9 pm any
g e weehands lon imeedote dispaich of bosd Boards wp qwaliy gl fibm
tunaed and drifled

H.T.E.(PRINTED CIRCUIT BOARDS) DEPT PW
50 MILNEFIELD AVENUE, ELGIN, MORAY IV30 3EL

WANTED.

BC221 Wavemeter with charts and mains

PSU. A. Wray, 39, Blenheim Road, Basing, Basingstoke.

DIGITAL

Hants.

MULTIMETER

P.W. Dec/Jan PCB and all other components available.
Please send SAE for details of this and other kits.

HOWARD ASSOCIATES
59, Oatlands Avenue, Weybridge, Surrey KT13 95U

Books and Publications

Build your own

P.A., GROUP & DISCO SPEAKERS
F. C. Stephens
Save money with lms ra:nr.al quide. Plans for 17 different |
designs, line source, |§ Hom and Reflex types, for 8%-18' |
drive units. £3.95 post free [$8 overseas).

THE INFRA-BASS LOUDSPEAKER
by G. Holliman
i details for i using 15%, 12" and 10"
drive units.) £2.95 post free (56 overseas)

{full constr

THE DALESFORD SPEAKER BOOK
by R. F. C. Stephens
This book is a must for the keen home constructor. Latest
technology DIY designs. Plans for 1.B., and Reflex designs for
10-100 watts, Also unusual centre- bass system. £2.20 post
free [$5 overseas).

VAN KAREN PUBLISHING

5 SWAN STREET, WILMSLOW, CHESHIRE

FULL REPAIR data any named T.V. £3.50, with circuits.
layouts, etc.. £7. (AUSW) 76 Church Street, Larkhall,
Lanarks ML9 1HE.

Veteran & Vintage

“SOUNDS VINTAGE"
/ for all
cked with article
ing gramophon

wireless news,

history

Bi-monthly, Annual subscription £6.00
(airmail ex Send 75p for sample copy
2B Chestwood Close, Billericay, Essex
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Aerials

COPPER AERIAL WIRE ldswg 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.

AERIALS FOR T.V. (Bands | 10 U.H.F.), Radio
(AMJ/F.M.) plus large range of amplifiers. masts and
mounting hardware for local’ and DXing use listed in our
enlarged catalogue (24p stamps). Lists of imported CB
aerials SAE please: SOUTH WEST AERIAL
SYSTEMS (PW), 10 Old Boundary Road, Shaftesbury,
Dorset. 0747 4370.

KILL THAT INTERFERENCE
G2DYM ANTI-T.V.I. TRAP DIPOLES:
S.W.L. Indoor models £14.50 & £27.50
S.W.L. OQutdoor models £30.00 & £34.50
Tx-ing models £42.50, £52.50 & £59.75
Lists 10 x 8in 17p SAE. Aerial Guide 50p.
Indoer and invisible aerials for S.W.L's £3.50.

G2DYM, Uplowman, Tiverton, Devon.

JAYBEAM AERIALS Mail Order Service. SAE 1o
Michael Day Ltd. Place Farm Way. Princes Risborough,
Bucks.

Service Sheets

THE TECHNICAL INFORMATION SERVICE
G = § =76 CHURCH ST., LARKHALL, LANARKS ML9 1HE

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. |

30,000 SERVICE SHEETS IN STOCK
COLOUR MANUALS ALSOD AVAILABLE

TV Monos, Radios, Tuners £1. - Tape Recorders, Record
Players, Transistors from £1.25 - Car Radios, Stereograms,
Radiograms from £1.25 - Except Colour TV Circuits from
£2. - State, if circuit will do, if sheets are not in stock. All TV
sheets are full length 24 12", not in Bits & Pieces. All other
Data full lengths. Free Fault Finding Chart or TV Catalogue
with _order. Crossed P.0.s returned, if sheets not in stock.

S.AE. please.
C. CARANNA
71, Boaufort Park, London NW11 8BX
01-458 4882 (Mail Order)

Record Accessories

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.

Wanted

PX4, PX25 and cquivalent valves, new or used, plus all
types of bright emitter valves, Vintage Wireless Co,

ELECTRONIC COMPONENTS PURCHASED. All
types considered — Must be new. Send detailed list — Offer
by return — WALTONS, 55A Worcester Street,
Wolverhampton,

TWO GOOD SINCLAIR Z60 umps. Ranko Deveic, Soc.
Revolucije 65, 41000 Zagreb, Yugoslavia.

For Sale

NEW BACK ISSUES OF “PRACTICAL WIRELESS”
available 90p each. post free. Cheque or uncrossed P.O.
returned if not in stock. BELL'S TELEVISION SERVICE,
190 Kings Road. Harrogate, N. Yorks. Tel: (0423) 55885,

FERRIC CHLORIDE. Bargain price £10 per gallon
limited quantity. Phone Redditch 20042,

MAPLIN 5600s STEREO SYNTHESISER. Ideal starting
kit for anyone considering this project. Comprises the
following items: Teak cabinet, front and back panels,
keyboard, joystick. transformer, PSU PCB made up,
Binary Encoder PCB and components. all PCB’s and
brackets. control knobs, IC sockets, various nuts, bolts,
washers. tags and hook-up wire, bulgin mains plug and
socket. fuse holder, construction booklet and Maplin
catalogue. Value: £365. ONLY £265. Phone Chris: 01-863
9129 (office), 01-950 5021 (home).

HAVE PRACTICAL WIRELESS MAGAZINES for sale
October 1957 - August 1969 few missing. Offers please,
Mrs. K. M. Cox. 5 Gllebe Cottage. London Road,
Posteombe. Oxon QX9 7DL.

FOR SALE. Teak cabinet: 584" x 214" 1o house radio,
tape recorder, record player & records, £20, Battery charg-
ing transformer. 240v - 9.0 9v | AMP £2.00. Tel. 0942
74589,

Please mention

PRACTICAL
WIRELESS

when replying
to advertisements

Practical Wireless, December 1980

SERVICE SHEETS from 50p and S.A.E. Catalogue 25p
and S.A.E. Hamilton Radio. 47 Bohemia Road., St
Leonards, Sussex.

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 enguiries to B.T.S.. 190
Kings Road. Harrogate, N. Yorkshire, Tel. (0423) 55885,

SERVICE SHEETS., Radio. TV etc., 10.000 models.
Catalogue 24p. plus S.AE. with orders. enquiries.
TELRAY. 154 Brook Street. Preston PRI THP.

Situations Vacant

BBC TV
ASSISTANT

FILM RECORDIST
MANCHESTER

To work in sound transfer and dubbing
areas  operating sound recording and
reproduction equipment for a wide range
of programmes. Some mobile film record-
ing work involved. Candidates must have
professional  experience  and  practical
knowledge in this field, current driving
licence and normal hearing.

Salary: £5.425-£6,725 p.a. (starting salary in
accordance with qualifications and experience).
Candidates lacking experience may be con-

sidered for appointment as TRAINEES at a
starting salary of £3.865 p.a.

Relocation expenses considered.

Contact us immediately for application form
(quote ref. 2390/PW and enclose s.a.c.):

BBC Appointments,
London W1A 1AA.
Tel: 01-580 4468 Ext. 4619.

Radio Maintenance Engineer
Required (Age 25 to 40)

Capable of maintaining communication
networks in various overseas projects.
Networks consist of HF-SSB, VHF-FM
and VHF-8SB communications systems in-
cluding repeaters. As from January, Ist
1981, we offer initially one year contract in
large agricultural projectin the Sudan.

Application with curriculum vitae in
English should be addressed to:

CIBA-GEIGY LTD.
AgroProjects AG.,
8.13/Attn. Mr. H. Wenk,
CH 4024, Basel, Switzerland.

Sorfurther particulars ring:
010/4161/377192.

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.

WWW.americanradiohistorv.com

Earn £20-£100 p.w. 4
in your spare time sl
by introducing the revolutionary new

Flip-Caller telephone to your friends.
Features micro-chip controlled push-
button dialling and memory re-call.
Sells itwelf. Generous commission.
For details write te Dept. IP3

IDL SUPERPHOMNE

P.0.Box 31, Twickenham Twl SHL

Educational

TELEVISION
COMPUTER & RADAR
SYSTEMS SERVICING

TWO YEAR full-time Modular

Diploma course to include a high

percentage of practical work.
ELECTRONIC PRINCIPLES

MONO TV & CCTV
COLOUR TV & VCR
DIGITALTECHNIQUES

COMPUTERS &
MICROPROCESSORS
RADAR
Each of the above Modules are 12 weeks
in duration. Individual Modules can be

arranged for applicants with suitable
electronics background.

Tuition fees (UK & Overseas) £400 per
Module. - Computer Module £500.

Next session starts January 5th.

(Also available 2} year course in Marine
Electronics & Radar.)

Prospectus from:

LONDON ELECTRONICS
COLLEGE

Dept: TTB12, 20 Penywern Road,
London SW5 9SU. Tel: 01-373 8721.




CAREERS in Marine Electronics, Courses
September and January. Further details, The Nautical
College, Fleetwood FY7 81S. Tel. 03917 79123.

TECHNICAL TRAINING
Get the training you need to move up into a higher
paid job. Take the first step now—write or phone
ICS for details of ICS specialist homestudy courses
on Radio, TV, Audio Eng. and Servicing, Electronics,
Computers, also self-build radio kits. Full details
from:
ICS SCHOOL OF ELECTRONICS
Dept. 2778 ' Intertext House, London SW8 4UJ
Tel. 01-622 8911 (all hours)
State if under 18

COLOUR TV SERVICING
Learn the techniques of servicing Colour TV sets
through new homestudy course approved by
leading manufacturers. Covers principles, practice
and alignment with numerous illustrations and
diagrams. Other courses for radio and audio ser-
vicing. Full details from:

ICS SCHOOL OF ELECTRONICS
Dept. 277B Intertext House, London SW8 4UJ
Tel. 01-622 9911 (all hours)

State if under 18

CITY & GUILDS EXAMS

Study for success with ICS. An ICS homestudy
course will ensure that you pass your C. & G.
exams. Special courses for: Telecoms, Technicians,
Electrical Installations, Radio, TV & Electronics
Technicians, Radio Amateurs, Full details from:

ICS SCHOOL OF ELECTRONICS

Dept. 277B Intertext House, London SW8 4UJ
Tel. 01-622 9911 (all hours)
State if under 18

Courses

COURSES - RADIO AMATEURS EXAMINATION.
City & Guilds. Pass this important examination and obtain
your G8 licence, with an RRC Home Study Course. For
details of this and other courses (GCE, 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).

GUITAR/PA/
MUSIC AMPLIFIERS

100 wau superb treble/bass we!drlvn 12 months
sranlee Unbeatable at £49; 60 wan £42; 200 wanu
; 100 watt twin channel ss |rehlm’hass per channel
m; 60 watt £52; 200 watt £78; 100 watt four channel
sep, treble/bass per channel £75; 200 watt £98; slaves IOD

watt £34; 200 watt £56; fuzz boxes, great sound £12.
bass fuzz £12.90; overdriver fuzz with treble and hass
boosters £22; 106 wall combo superb sound overdrive,
sturd castors, £98; twin channel
£110; bass combo £112; speakers 15in. 100 waii £36;
12in. 100 watt £24; 60 want £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 Lid.. Place
Farm Way. Princes Risborough. Bucks.

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 Ltd, 2 Union Drive, BOLDMERE,
SUTTON COLDFIELD, WEST MIDLANDS. 021 354 9764
or see them at TLC, 32 Craven Street, Charing Cross,
London WC2.

P. W. PROJECT PCB’'S

1l Boards to be Pre-paid CWO)
P’J’erut add P&P @ 25p to each Bann.f

Sept. 80 WRO 95 P.S.U. 65p
Sept. 80 WAD 634 2M Converter 1.85p
Sepu. 80 WRO 96 Nimbus T.B. 1.85p
Sept. 80 WRO 86 Tamar (] 65p
Sept. 80 WRO 87 Tamar ( 2.25p
Sept. B0 WRO EE Tamar (3 1.40p
Sept. 80 WRO B9 Tamar (4 L0p
Oct. 80 WRO 90 Tamar (3, 4.50p
Oct. 80 WRO 91 Tamar (6 4.50p
Oct. so WRO 37 Pswcnurger ; 5p
Oct. RO £
Flhrc;lass Strip Boards [1"x-ﬁ") [-l smps 60p eacl

PCB's made o your own specification, Prototypes or pro-
duction runs. Full photographic facilities.
Details or g;amnwéfmm;
WINSTON PR PAW

9 HATTON PLACE, LONDON BRU
TELEPHONE 01-405 mh 11

CWA.S. ﬁL.ARM. Send now for the latest discount
of Profi | Burlar Alarm Equipment.
C.W.AS. Alarm, |1 Denbrook Walk, Bradford BD4 0QS,

W. Yorks. Phone 0274 682674,

Miscellaneous

PRINTED CIRCUITS. Make your own simply, cheaply
and quickly! Golden Forolak 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 sg. M.
Post/Packing 60p. White House Electronics, P.O. Box 19,
Penzance, Cornwall.

SEEN MY CAT? 5000 Odds and ends. Mechanical, Elec-
trical, Cat. free. Whiston (Dept. PW) New Mills, Stockport.

ENAMELLED COPPER WIRE

SWG 1ib 1ib $ib
101019 295 170 085
201029 305 175 095
3010 34 345 1.90 1.00
351039 375 210  1.15
4010 43 495 275 215
44 10 46 5.90 3.50 2.40

FREE WIRE TABLES WITH EACH ORDER

INDUSTRIAL SUPPLIES
102 P d Road, Withington,
Manchester 20

Prices include P & P in UK

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 1o
choose from. Suppliers only to Industry and the Trade.
BAZELLIL (Dept No.25) St. Wilfreds, Foundry Lane,
Halton, Lancaster. LA 6LT.

TIME EXACT?

MSF CLOCK is ALWAYS CORRECT - never gains or loses,
selfl setting at switch-on, 8 digits show Date, Hours,
Minutes and Seconds, larger digit Hours and Minutes
for easy QUICK-GLANCE time, auto GMT/BST and leap
year, also parallel BCD output for computer or alarm
and audio to record and show time on playback,
receives Rugby BOKHz atomic time signals, built-in
antenna, 1000Km range, ABSOLUTE TIME. £54.80.

LOSING DX? DIG out the RARE DX with a Tunable
Audio Notch Filter, between your receiver and speaker,
BOOST your DX/QRM ratio, 40dB notch, £10.90.

V.L.F? EXPLORE 10-150KHz, Receiver £13.70.

LONG WAVE DX7? Exciting 100-600KHz Converter 1o
4.1-4,6MHz, built-in antenna tuner, £13.90.

S1G. GEN., 10Hz-200KHz, logic and variable sine and
square wave outputs, harmonics for if, i, £12.80.

Each lun-to-build kit includes all parts, printed circuil,
case, postage efc, money back assurance so GET one NOW.

CAMBRIDGE KITS
45 (PM) Old School Lane, Milton, Cambridge.

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 C50.

Merse Key and Buzzer unit for sending practice.

Price each Cassetie (including booklets) £4.75. Morse Key
and Buzzer £4.7

Prices include postage etc. Overseas Airmail £1-50 extra.

MHEL ELECTRONICS (Dept P.W.), 12
Longshore Way, Milton, Portsmouth PO4 8LS.

PSYCHOTRONIC GENERATORS, gravity lasers.
clectrokinesis, electrophotography. skinvision. SAE 4x9"”
Paraliab. Downton, Wilts.

THE SCIENTIFIC
WIRE COMPANY

PO Box 30, London E.4
Reg. Office 22 Coningsby Gdns

ENAMELLED COPPER WIRE
SWG 1lb Boz 4oz 202
101029 3.10 1.86 1.10 B0
301034 3.50 2.00 115 80
351039 3.95 2.36 1.34 98
401043 5.10 2.97 2.28 1.42
44 10 46 6.00 3.60 2,50 1.91
47 8.37 532 3.9 2.50
481048 15.96 9.58 6.38 3.69
SILVER PLATED COPPER WIRE
141022 5.30 3.03 1.85 1.20
24 10 30 6.50 3.75 2.20 1.40

Prices include PEP and VAT.
Orders under £2 please add 20p. SAE for list.
Dealer anquiries welcome.

| enclose Cheque/P.0. for £.....cceuune.
(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 ...

e INSETtiONS

NAME

ADDRESS

Send to: Classilied Advertisement Manager
PRACTICAL WIRELESS,
GMG, Classified Advartisement Dept., Rm. 2337,

King's

Reach Tower, Stamford Straet,

London SE1 9LS Telephone 01-261 6846

Rate

24p per word, minimum 12 words. Box No. 60p extra.
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ELEGTROVALUE

CATALOGUE ’81

as included FREE with December issue of
PRACTICAL ELECTRONICS

It's work-bench size for keeping alongside your favourite
journal for instant reference to stock and technical data.

With more to choose from than ever - all the
items you have learned to depend on being
obtainable from Electrovalue PLUS MANY
NEW ONES to bring Catalogue ‘81 bang up to
date. The V.A.T. inclusive price list that goes
with it will hold for at least 4 months before
the next one is issued.

Yes - you will enjoy dealing with
Electrovalue - prices are keen - service
is tops.

ARG

Write, phone or call if you haven't yet got
Catalogue ‘81 - and you will receive by
return. (We pay postage).

AND YOU GET BONUS DISCOUNTS AND
FREE U.K. POSTAGE TO0, WHEN YOU
BUY FROM ELECTROVALUE.

ELECTROVALUE LTD., (Dept. )28 St. Judes Rd, Englefield Green, Egham,
Surrey TW20 OHB. Telephone: (STD 0784) (London 87) 33603 Telex: 264475

[ Picase send me my FREE COPY OF ELECTROVALUE

ease send me my FREE COPY OF ELECTROVALUE

| CATALOGUE ‘81.
b NGB cssommsssssamussssin s TS mcmssns

| RIS i it et

|

l

o

' 1

L———_————_———_
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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
X Ideal present any time

§ TMS 1000N 22

MPO027A Micro chip ilab

P P ¥
required. Full 24 tune spec device fully guaranteed.
This umique chip can be used not anly for electromic door chimes
but for other projects requinng musical sutput

CarHoms MusicalBoxes Alarms gy

Amusement Machines  Public Addrass etc £4 95
etttk M1 v
-

OMATRONICS PRODUCTS SUPPLIED WITH MONEY BACK GUARANTEE
PLEASE ALLOW 7-21 DAYS FOR DELIVERY

CHROMATRONICS, RIVER WAY, HARLOW, ESSEX.
R T T s D e e e - O )
Please send me: PW/12/80

TO: CHROMATRONICS, RIVER WAY, HARLOW., ESSEX.
Telephone(0279)418611

NAME .
ADDRESS

I enclose cheque/PO value £ _
ordebitmy ACCESS/BARCLAYCARD accountno.

I O OO0 1 0 N ol o o

Signature

CHROMATRONICS

WWW.americanradiohistorv.com
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For the very first time
legend teams up
with reality

The West as it really was. And the West as
;,'s enjoyed it. What a magnificent

you've alwa
combination

Now, at long last, here's a magazine that's
packed with new stories written by best-
selling Western 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...
Bjsad about real people and real events—crazy
pioneers, lonesome cowhands, crooked law-
men, blood-lusting Indians and fun-loving
dance-hallgirls. ..

DON'T MISS YOUR COPY!
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HOMEBRU RADIO
(Mail order only)

G4CLF P.C.B.
SPECIAL OFFER

SET OF IC's and P.C.B.
To include:—
1 off GACLF P.C.B. (holes drilled),
2 off SL1612, 1 off SL1621,
1 off SL1626 or SL6270,
2 off 1640, 1 off SL6310,

£18incl. VAT.
+30p. p&p.

G4CLF P.C.B. (holes drilled) £4.24
SL1612 £1.56
SL1621 £2.07
SL1626 or SL6270 £2.51
SL1640 £2.07
SL6310 £2.51
+30p. p&p.
“HELFORD"
TROUBLESHOOTING

(A unique service by the
designers of the Helford)

Any query regarding building we receive,

providing it is accompanied with a S.A.E.

and one of our INVOICE NUMBERS, we
will do our best to answer,

HOMEBRU RADIO

({Mail order only)
55 Ashley Road, Parkstone,
Poole BH14 9BT.
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The more you hold it
the more youenjoy it the
IC-2E Handy Talky £159....

CHECK THE FEATURES

FULLY SYNTHESIZED — covering
144-145,995 in 400 5kHz steps.

POWER OUTPUT — 1.5W with the

9V rechargeable battery pack as supplied
— but lower or higher output available
with the optional 6V or 12V packs.

BNC ANTENNA OUTPUT SOCKET —
50 ohms for connecting to another
antenna or use the Rubber Duck supplied.
supplied.

SEND/BATTERY INDICATOR — Lights
during transmit, but when battery power
falls below 6V it doesn’t light indicating
the need for a recharge.

FREQUENCY SELECTION — by
thumbwheel switches, indicating the

+5kHz SWITCH — adds S5kHz to the
indicated frequency.

DUPLEX SIMPLEX SWITCH — gives
simplex or plus 600kHz or minus 600
kHz Transmit,

HI-LOW SWITCH — reduces power out-
put from 1,5W to 150mW reducing
battery drain,

EXTERNAL MICROPHONE JACK —

If you do not wish to use the built-in
electret condenser mic an optional
microphone/speaker with PTT control
can be used, Useful for pocket operation.
EXTERNAL SPEAKER JACK — for
speaker or earphone,

This little beauty is supplied ready to go

frequency.
SPECIFICATIONS:

Transistors 4, — FETs 3, ICs 6 Diodes 21,

Frequency coverage 144-145,995 but will go to 147,995
Frequency Resolution SkHz steps.

Frequency control by digital PLL synthesizer with
thumbwheel switches,

Frequency stability within £ 1,5kHz.

Useable temperature -10 degrees C to 60 degrees C.
Antenna Impedance 50 ohms,

Power supply requirements DC 8.4V; with attendant
battery pack DC 7.2 — 10,8V negative ground is acceptable,
Current drain at 8.4V

Transmitting:  High 1.5W Approx 550 MA
Low 0,15W Approx 220 MA
Receiving at max audio output  Approx 130 MA
Squelched Approx 20 MA

It will seduceyou
init’sownway
the ICOM IC 251E

complete with nicad battery pack,
charger, rubber duck.

Transmitter output power High 1.5W, Low 0,15W at 8.4V,
Mode F3, variable reactance frequency modulation, ¥ 5kHz.
Spurious Emissions more than 60dB below carrier,
Microphone built-in Electret condenser, Optional Speaker Mic
can be used.
Operating Mode, Simplex or Duplex ¥ 600kHz from
receive frequency.
Receiver Double Conversion superheterodyne FM,
Intermediate Frequency 1st 10.695MHz; 2nd 455kHz.
Sensitivity Better than 0.3uV for 20dB noise quieting.
Squelch sensitivity — less than 0.3uV,
Squrious response Rejection ratio more than 60dB.
Selectivity More than ¥ 7,5kHz at -6dB point
Less than ¥ 15,0kHz at -60dB point

Audio output More than 300mW-8 ohms.
Tone call Crystal controlled.

= =

£429INCL. onlv

AFTER YEARS OF SUCCESS THE IC-211E HAS NOW
BEEN REPLACED BY THE IC-251E. NOT JUST A FACE-
LIFT, BUT A NUMBER OF IMPORTANT DEVELOP-
MENTS HAVE BEEN INCORPORATED,

MICROPROCESSOR CONTROL — CPU contral with lcom’s
original programs provides various operating capabilities.

No backlast dial controlled by lcom's unigue photo-chopper
circuit. Band edge detector and Endless System provides
out-of-band protection. No variable capacitors or dial gear,
giving problem-free use, The IC251E provides FM, USB,
LSB, CW coverage in the 144-146 MHz frequency range
Thus the IC251E can be used for mobile, DX, local calls, and
satellite work (easily extended to 148 MHz),
MULTI-PURPOSE SCANNING — Memory Scan allows you
w© itor three diff memory . Prowaml Sean

progr u
p St0pPs g when &

signal is received in all modes.
DUAL VFO's = Two separate VFO's can be used either
independently or together for simplex operation, and any
desired frequency split in duplex operation, Automatic
B00kHz shift available on switch-on,

CONTINUQUS TUNING SYSTEM — Icom’s new continuous
runing system features 8 luminescent display that follows the
tuning knob movement and provides an extremely accurate

QUTSTANDING PERFORMANCE — The RF amplier and
first mixer circuits using MOS FETs and other circuits
provide excellent Cross Modulation and Twos_i_grfll selectivity

readout, Frequencies are displayed in 7 digits repr
100 Mhz to 100 Hz digits,
Automatic re-cycling restarts the wning at the bottom of the
band when the top is reached — and vice versa, Quick tuning
at the bottom of the band when the top is reached
the SSB and CW modes, and 5 KHz steps and 1 KHz steps in
the FM maode, is provided for trouble free use.
EASIER OPERATION AND LIGHTER WEIGHT — The
most compact, lightest weight all-mode 144 MHz transceiver,
First to use a pulse power supply in communication equip-
ment, for lighter weight and cooler running. SOmm-diameter
large tuning control knob for smooth and easy tuning,
Trouble-free controlling knobs for both receiving and
itting. LED indi for it and receiving modes.
MOST SUITABLE FOR BOTH FIXED AND PORTABLE
STATIONS — Built in 240V AC and DC power supplies.
Convenient Dial Lock switch for mobile operation, Easy
carry handle, Effective Noise Blanker. IC-SM5 high quality
stand microphone is suitable for fixed station operation,
Powerful audio output 1.5 Watts at 8 ohm, for easy listening
even in noisy surroundings,

istics, The IC2Z51E has

Y
ially for mobile op . high stability, and with
Crystal Filters having high shape factors and exceptional
ivity, The i uses a bal, d mixer ina
single conversion system, a band pass filter and a high
performance low-pass filter. The system provides distortion-
free signals with a minimum spurious radiation level,

SEND FOR MORE DETAILS ON
TECHNICAL CHARACTERISTICS.

Thanet for €2

ICOM

143 RECULVER RD.,
BELTINGE,
HERNE BAY, KENT.

g

===
=—=_ |

Tel: 02273/63859
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25 Watts — 5 Memories — Scanning — 600kHz
AND User Selectable Repeater Shift — Full Coverage in 5kHz or 25kHz Steps.

Crystal controlled Tone Burst

Full band coverage — extendable to 148MHz if required
Four digit LED display

25 Watts output or 1W low power

A superb receiver using grounded gate FET front end
Scanning over a user programmable range

R

Alternative programmable shift

Reverse Repeater facilities

RIT (X 3kHz for those off channel stations)

Scan control from the microphone (optional mic available)
Good loud audio

Optically coupled tuning between control knob and CPU

Memory scan

Stop on empty or busy channels
Tuning in 25kHz or SkHz steps
5 Memaories — retained while the power is connected to the rig *
*  Built-in 600kHz Repeater Shift

CAN YOU RESIST SUCH A TEMPTATION

Multiway 24 pin socket on back for touchpad, computer, or external control
Rugged modular PA (Guaranteed of course!)

Mobile mount which can be padlocked

Up-down scanning microphone available

EnjoyVHF mobile
at it’'s best-IC-260E

Replacing the I1C-245E, the IC-260E offers such extras as
full frequency read out, upper and lower sideband, and
scanning as well as FM and CW. Thus, it makes an ideal base
station, when used with a DC power supply, as well as a
mobile. The use of a microprocessor instead of an LS| chip
has enabled Icom to offer this at a lower price than the
IC-245E,

144MHz ALL-MODE TRANSCEIVER INCORPORATING A
MICRO-COMPUTER — CPU control with lcom's original
programs provides various operating capabilities. No backlash
dial controlled by lcom’s unique photo-chopper circuit.
Band edge detector and Endless System provides out-of-band

protection, No variable capacitors or dial gear, giving problem-

free use. The IC-260E provides FM, USB, LSB, CW coverage
in the 144-146MHz frequency range. Thus the |C-260E can
be used for mobile, DX, local calls and satellite work. Easily
extendable to 144-148,

MULTI PURPOSE SCANNING — Memory scan allows you
to monitor three different memory channels. Program Scan
provides scanning between two programmed frequencies.
Adjustable scanning speed. Auto-stop stops scanning when

a signal is received, in all modes.

DUAL VFO'S — Two separate VFO's can be used either
independently or together for simplex operation, and any
desired frequency split in duplex operation,

CONTINUOUS TUNING SYSTEM — lcom'’s new continuous
tuning system features an LED display that follows the tuning
knob movement and provides an extremely accurate readout,

£399 INCL.

Frequencies are displayed in 7 LED digits representing
100MHz to 100Hz digits. When in Duplex and using the
tuning-knob the two VFO'’s track together, Automatic

recycling festarts tuning at the top of the band, i.e. 145,999.9

MHz when the dial goes below 144,000.0MHz. Recycling
changes 145,.999MHz to 144.000.0MHz as well, Quick tuning
in 1kHz steps is available, and fine tuning in 100Hz steps in
the FM mode, is provided for trouble-free QSO, .
OUTSTANDING PERFORMANCE — The RF amplifier and
first mixer circuits using MOS FET's and other circuits
provide excellent Cross Modulation and Two Signal
Selectivity characteristics. The IC-260E has excellent
sensitivity demanded especially for mobile operation, high
stability and with Crystal Filters having high shape factors
and exceptional selectivity, The transmitter uses a balanced
mixer in a single conversion system, a band pass filter and a
high performance low pass filter. This systemn provides
distortion free signals with a minimum spurious radiation
level for an output of 10W or more,

ADDITIONAL CIRCUITS — The IC-260E has a built-in
Noise Blanker, CW Break-in CW Monitor, APC and many
other circuits for your convenience, The |C-260E has every-
thing you need to really enjoy VHF operation, in an
axtremely compact rugged transceiver,

AGENTS (PHONE FIRST — All evenings and weekends only, except Barnsley and Burnley)

Scotland Jack GMBGEC (031-665-2420) Midlands Tony GBAVH (021-329 2305}
Wales Tony GW3FKO (0874 2772) North West ' Gordon G3LEQ (Knutsford (0565) 4040)
Burnley (0282 38481} Yorkshire Peter G3TPX (022638 2517 Evenings) (0226 5031 Day)
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Amassive new
catalogue from Maplin
that's bigger and better
than ever before. If you
ever buy electronic
components this is the
one catalogue you must
not be without. Over

300 pages,itsa

comprehensive guide to

electronic components

with thousands of

photographs and

illustrations and page zf,::f:gg;a::; ::fnier
after page of invaluable data. Open 10am.till 6 p.m. {and til
We stock just about J RN oyttt
every useful com ponent 'tluLt.!f TRONIC l{?-’f‘f?"‘f”“’ | Elverton Street, London

[Nr. St. James’s Park Underground)

you can think of. In fact, : o sitourhugestandand
. u : ;
We” over SOOO dlfferent 4 new sequencger;'corr?posger,

and lots more.
Don‘tmissit!!

lines, many of them hard
to get from anywhere
else. Hundreds and hundreds

of fascinating new lines, = Post this coupon now for your copy of our 1981 :
more data, more pictures and j catalogue price £1.
anew layout to help you Please send me a copy of your 320 page catalogue. =
find things more quickly. I lenclose £1 (Plus 25p p&p). If | am not completely
satisfied | may return the catalogue toyouand have |
i my money refunded. If you live outside the UK send |
0 £i.680r 12 International Reply Coupons. ]
“ = lenclose £1.25 |
§
Maplin Electronic Supplies Ltd. Bl Name_ i
All mail to: PO. Box 3, Rayleigh, Essex 556 8LR l
STgrgg:one. Southend [0702) 554155.5ales (0702) 552911, I Address I
159-161 King Street, Hammersmith, London W6, Telephone: (01) 748 0926. l
284 London Road, Westcliff-on-Sea, Essex. Telephone: Southend (0702) 554000. PW.12.80 I
Both shops closed Mondays. T T e v r v 1 11 7 1]
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