


Yaesu's FT-736R.
Because you never know

Why just dream of talking
beyond earth?

With Yaesu's new FT-736R
VHF/UHF base station, you
can discover some of the best
DX happening in ham radio.
Via moonbounce. Tropo. Aurora.
Meteor scatter. Or satellites.

You see, the FT-736R is the
most complete, feature-packed
rig ever designed for the serious
VHF/UHF operator. But you'd
expect this of the successor to
our legendary FT-726R.

For starters, the FT-736R
comes factory-equipped for
SSB, CW and FM operation on
2 meters and 70 cm, with two
additional slots for optional
50-MHZ or 1.2-GHz modules
(220-MHz North America only).

Crossband full duplex capa-
bility is built into every FT-736R
for satellite work. And the satel-

------

lite tracking function (normal
and reverse modes) keeps you
on target through a transponder.
The FT-736R delivers 25
watts RF output on 2 meters,
220-MHz, and 70 cm. And 10
watts on 6 meters and 1.2-GHz.
Store frequency, mode and
repeater shift in each of the
100 memories.

For serious VHF/UHF work,

use the RF speech processor. IF
shift. IF notch filter. *CW Narrow
Optional and FM wide/ narrow
IF filters. VOX. Noise blanker.
Three-position AGC selection.
Preamp switch for activating

AF-E-ur

T

a8

who's listening.

your tower-mount preamplifier.
Even an offset display for
measuring observed Doppler
shift on DX links.

And to custom design your
FT-736R station, choose from
these popular optional accesso-
ries: lambic keyer module.
FTS-8 CTCSS encode/decode
unit. FVS-1 voice synthesizer.
FMP-1 AQS digital message
display unit. 1.2-GHz ATV mod-
ule. MD-1B8 desk microphone.
E-736 DC cable. And CAT
(Computer Aided Transceiver)
system software.

Discover the FT-736R at
your Yaesu dealer today. But
first make plenty of room for
exotic QSL cards. Because
you never know who's listening.

YAESU

*CW narrow optional
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PHOTO ACOUSTICS LTD

58 High Street, Newport Pagnell, Bucks. MK16 8AQ.

Announcing the NEW TS950S/SD HF

Transceiver from Kenwood

Features of the TSS508S0
leatty the % an ¥
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AF gun contiol
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New compact 2M/70cm Mobile Trans-
ceiver, 25w. Full Duplex capability with
FREE Dual Band Antenna.

£475.00 pé&p £5.00
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0908 610625

KENWOOD
TM231E

New compact 2M Mobile Transceiver.
Three power settings 50/10/5w. With
FREE 5/8 aerial

£289.00 p&p £5.00

KENWOOD
TM431E

omoe | New compact 70cms Mobile Trans-
= Twmw | ceiver. Three power settings 35/10/5w.
=i r;né: With FREE GF411 On-glass antenna.
. 50 PLAGE YOUR ORDER NOW 50 25 nct 10 be taapponted i £318.00 pé&p £5.00
STy _ D S o

ICOM IC-3210E

2M/70cm Mobile Transceiver, 25w with
Full Duplex and built in Duplexer. FREE
Dual Band Antenna,

STOP PRESS STOP PRESS

NEW WEATHER SATELLITE PRODUCT

NOW AVAILABLE!' The NEW WEATHER SATELLITE INTERFACE AND SOFTWARE FOR THE COMMODORE AMIGA A500

FEATURES:

STOP PRESS

* Channel 1 and 2 supplied as standard for both METEOSAT and GOES.

* Automatic picture capture and display with no operator intervention (Low res only).
* Selectable ZOOM areas for increased detail.

* 600 x 400 = 16 grey levels in Interlace mode.

* Fully legal software works on US and European computers without modification.

* Stand alone animation for “Film sequence’ or “Looping” of frames. Available late 1989 as a FREE UPGRADE .

* Easy to use hardware and software.

* Stores images in .ILBM files for easy transfer into paint packages and the

Price Only £299.95 nc var. rap e500

PLEASE NOTE: Photo Acoustics are able to supply all your Weather Satellite needs including Amiga AS00 computers, the 500K
upgrade boards, Meteosat receivers, Meteosat dishes, NOAA receivers, NOAA aerials, low loss coax etc. Please ring for prices and

P.S.: Soon to be available on the IBM PC's.

further information.

£499.00 p&p £5.00

ICOM IC-32E

2M/70cm Handheld Transceiver Full Du-
plex capability, high output power 5.5w
on 2M and SW on 70cms.

SPECIAL OFFER £379.00

p&p £5.00

STOP PRESS STOP PRESS

AUTHORISED AGENTS FOR KENWOOD, ICOM & YAESU. FULL SERVICE FACILITIES AVAILABLE
SPEND UP TO £1,200 INSTANTLY WITH A PHOTO ACOUSTICS LTD, CREDIT CHARGE CARD — APPLY FOR DETAILS

PART EXCHANGE WELCOME, ASK FOR KERRY G6IZF OR ANDY G4YOW
RETAIL SHOWROOM OPEN MONDAY-FRIDAY 9.30-5.30, SATURDAY 9.30-4.30

Goods normally despatched within 24 hours. Please allow 7 banking days for cheque clearance. Prices correct at lime of going to press—E&OE
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ALINCO DJ500E Dual Bander

*2ZM & 70CMS
*Full Duplex

*No Extras to Buy

The new ALINCO DIJSOOE has at last arrived!
Covering both 2m and 70cms, it is the ideal
handheld for those who demand the ultimate.
Full duplex operation means telephone style
crossband contacts. Receive coverage can be
extended 10 cover 130-170MHz, 340-380MHz,
420-470MHz, and 870-900MHz. No extras to
buy; price includes nicad pack. AC charger,
wideband helical, carry strap and belt clip and
built-in DC/DC converter for 3.8V supply.
Quite a specification, and a lovely rig. Size, with
standard pack and DC/DC converter, measure:
7.5" x 2.5" % 1.25" approx. Available now from
stock. send for colour brochure.

*Extended receive coverage . g cariage

This rig is unique. It provides 25
watts of FM on 144-146MHz
plus full receive coverage from
108-180MHz ~ AM/FM. 20
memories any duplex split in
any memory, auto tone-burst,
listen on input cte. ete. The
airband section has been pur-
pose designed for the job. Send
today for colour brochure.

ALINCO DR110E (2M)

The new FM mobile
transceiver from ALINCO is
now in stock. 45 Watts
output, completely redesigned

130-170MHz. Main tuning dial can be used

ALINCO ALD-24E Dual Bander

If you thought that dual band rigs
were expensive. then look again at
this one. It gives true duplex oper-
ation with a single antenna output.
Basically 2 rigs in one box, it has a
superb specification covering 2m &
70cms FM. Extended receive cov-
erage is possible upon request.
Probably the most cost effective rig
on the market. Send for full details
today.

AZDEN PCS-6000 2M FM + AIRBAND!

front panel and display with extended receiver option o

memory change and usual memory scanning is included.
Price includes all hardware, mounting bracket

and up/down mic. Also tone squelch 2299
option available. + £3 carriage

MAIL
ORDER
FAST!

24 HOUR
SERVICE!
Our mail order service has
now been updated and is
even laster Open 6 days
per week plus answerphone
our computer will have your
goods winging therr way 1o
you all carefully packed and
lully insured. Goods over
£200 go 24 Hour service,

others by parcel mal
£400,000 woth of stock on

Jupiter 11
IT COVERS
EVERY-
THING!

25 - 550MHz
800 - 1300MHz

|
¥

£299

The World’s
first **wide range’
handy scanner!
We believe that no other handy scanner within
these pages can malch the features, perfor-
| mance and price. Now being used for a wide
variety ol surveillance applications. Need we

hand and all the famous |say more?
names . AMEM
ADONIS, AKD, * Direct up/down tuning
ALINCO, AOR, * 5. 10, 12.5, 25, 30 KHz steps
AZDEN, BEARCAT, * 100 memories
BNOS, CREATE * 10 programmable bands
DATONG, DEE' * Step change frequency comection
COMM. DIAMOND * High speed scan 20 per sec
. ! * Carrier or audio scan
DRAE, G-WHIP, & Battery Saver
ICOM, JAYBEAM, * Telescopic antenna (BNC)
JUPITER, KENWOOD, * Fast memo load feature
MICROWAVE, * Individual memory unload
OSCAR, PANASONIC, * Uses 4 x AA cells
REVEX, SAGANT, * Size 7" x 25" x 15
SEM, SONY, TAL, * 700MHz first IF
TONNA, TOYO, WIN, w Proper English Manual
WSE, YAESU * Superb sensilivity

Jupiter Base ‘6000’
The Smallest Base/Mobile Scanner

£379

The same basic features as
the Handy version, it mea-
sures only 65 = 7'« 15
and is ideal for vehicle use
or home base. Includes a
matching mains power unit
lluminated keypad and at-
tenuator switch. The basic
front end’’ has been rede-
signed with base station use
m mind and has a sensitivity
that we believe is unbear-
able. (It hears things other
scanners can’t')

for frequency/

+ £3 carriage

SHORT WAVE CONFIDENTIAL FREQUENCY LIST
Completely updated as of April 1989 with many
new entries, this is now the foremost guide for
short wave listeners who need a realistically
priced frequency guide prepared for listeners
within Europe. Smartly bound and laid out, this
manual will take you quickly to the right frequen-
cy. Covers Marine, Military, Naval, Aeronautical,
Press, Broadcast, Fixed etc., and includes SSB,
CW, FAX, RTTY, SITOR. Entries are numerical
with station details, modes, callsigns, and time

schedules. 9 £7-g5 +£1 p&p

Other titles:

CGTVHF Complete Guide to VHF/UHF Frequencies  £5.95
VHF/UHF VHF/UHF Airband Frequency Guide 1989 £5.95
OCEANIC HF Oceanic Airband Communications £3.50
MARINE Marine Radio Frequency Guide (HF & VHF) £4.95

Post on above items: £1.00 (2 or more £2.00 total)

PACKAGE DEALS ON HF RIGS AT LEICESTER SHOW!

can also offer packages for matching VSWR meters, ae

We are able to offer a special package on HF transceivers plus mains power supplics that shows a significant saving on the normal retail price. We
als ete. All items carry the full 12 months warranty and come from the official UK sources!

RETAIL & MAIL ORDER:- 18-20, Main Road, Hockley, Essex SS5 4QS.

Practical Wireless, November 1959

Tel: (0702) 206835, 204965

RETAIL ONLY:- 12, North Street, Hornchurch, Essex RM11 1QX.

Tel: (04024) 44765
Visa and Access by telephone. 24hr. Answerphone.
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£4,500

IC-765 £2,499

25-1000MHz. 1025-2000MHz.

1C-505
50MHz. SSB. CW (FM) 3W/10W.

1C-575

10W
IC-575H 100W

28/50MHz. SSB. CW. AM. FM.

IC-275E 25W

IC-R7IE
100KHz — 30MHz.

LINEAI! AMPLIFIER

1C-726 £989
HF/50MHz. SSB. CW. AM. FM. 100W

HF SSB. CW (AM.FM). 100W.

FULL RANGE, EXCITIN

£1,069
1IC-275H 100W £1,039
144MHz SSB. CW. FM

IC-475E 25W £1,185
IC-475H 75W I
430MHz SSB. CW. FM.

Practical Wireless,

November 1989




IC-2500E £675
FM 430/1200MHz

IC-3210E FM 144/430MHz £499

1C-901 MULTIBAND £799
FM (SSB) 144/430MHz
VARIOUS OPTIONAL FREQUENCY

UX UNITS INCLUDE »

HANDHELD
TRANSCEIVERS

IC-228E 25W
1C-228H 45W
FM 144MHz

IC-448E 25W
FM 430MHz

1C-290D 25W
144MHz SSB. CW. FM.

IC-490E 10W
430MHz SSB. CW. FM.

IC-24SET FM 144/430MHz £415

&y | IC-2SET  FM 144MH:z £295
1€-1201  FM 1200MH:z I R e s
IC-2GE  FM 144MH:z £265
PRICES AVAILABLE UPON REQUEST  '€-4GE  FM 430MH: £299
IC-UX19 28MHz  FM IC-32E  FM 144/430MHz  £399
G e EM IC-2SE  FM 144MH: £275
IC-UX129  1200MHz FM A
IC-UXS92  144MHz SSB.CW IC-4SE 30MHz £310
IC-UXR91  RXUnit  FM.AM IC-12GE  FM 1200MH:z

EW MODELS, STAND E2

Practical Wireless, November 1989



Em South Midlands Cc

SCHOOL CLOSE, CHANDLERS FORD IND. EST., EASTLEIGH, HA

CONINGLSOPN YAESU FT1000 HF TRANSCEIVER
FT 1000 HF TRANSGCEIVER

g~ A DYNAMIC NEW HF TRANSCEIVER
FROM YAESU DESIGNED EXCLUSIVELY
FOR ELITE WORLD CLASS CONTEST
AND DX OPERATORS QEE \1

COMING SOON FROM YAESU & SMC oN sTE\‘ND
AND ALL AUTHORISED YAESU DEALERS m‘s

FANFASTIC PERFORMANCE, REALISTIC PRICE

The FT747GX is a compact SSB/CW/Am and (optionally) FM trans-
ceiver providing 100 watts of PEP output on all hf amateur bands, and
general coverage reception continuously from 100kHz to 30MHz. A front
panel mounted loudspeaker and clear, unobstructed display and control
layout make this set a real joy to use. Convenient features include
operator selectable course and fine tuning steps optimized for each
mode, dual (A/B) vfos, along with twenty memory channels which store
mode and skip-scan status for auto resume scanning of selectable
memories. Eighteen of the memories can also store independent
transmit and receive frequencies for easy recall of split-frequency
operations. Wideband (6kHz) AM and narrowband (500Hz) CW IF filters
are included as standard along with a clarifier, switchable 20dB receiver
attenuator and noise blanker. User programming for more advanced
control by an external computer is possible through the CAT (Computer
Aided Transceiver) System. The transmitter power amplifier is enclosed
in its own diecast aluminium heat-sink chamber inside the transceiver,
with forced-air cooling by an internal fan allowing full power FM and
packet, RTTY, SSTV and AMTOR operation when used with a heavy
duty power supply

FT747GX HF TRANSCEIVER
NEW Yaesu have upgraded this popular HF and VF/UHF base station transceiver.
The improved version is now available with enhanced synthesiser perfor-
IMPROVED mance:.and VFO tuning rate. Read Chris Lorek’s review in ““Ham Radio
FT767GX 100y

s ALL MODE LSB/USB, CW, FSK, AM & FM OPTIONAL ACCESSORIES:

% ALL BAND Transmit, General Coverage Receive 50/767 6M Unit 1IOWO/P ...........£179.00
s Optional VHF/UHF units (6M, 2M & 70cms)* 144/767 2M Unit 10WO/P.......... £179.00
Y 100% DUTY CYCLE (Key down CW for 30 mins) 430/767 70cms Unit 10WO/P...... £225.00
+ Built in AUTOMATIC ATU (one memory on each band)  FL7000 500W PEP HF Linear..... £1600.00
w Computer & Packet radio compatibility SP767 External Speaker ............. £69.95

FIF232C Computer Interface......... £75.00
For existing owners of the FT767GX who purchased their sets through
Yaesu's official UK distribution network, Yaesu are offering an upgraded
local unit for a nominal charge. Please contact us for details.

LEEDS CHESTERFIELD JERSEY BIRMINGHAM AXMINSTER

SMC (Northem) SMC (Midlands) SMC (Jersey) SMC (Birmingham) Reg Ward & Co Lid

Nowell Lane 102 High Street 1 Belmont Gardens 504 Alum Rock Road 1 Western Parade

Industrial Estate New Whittington, St Helier, Jersey Alum Rock West Street,

Leeds LS9 GJE Chesterfield Jersey (0534) 77067 Birmingham B8 3HX Axminster [BARCLAYCARD]
Leeds (0532) 350606 Chest. ((246) 453340 9-5 pm Mon-Sat (021-327) 1497/6313 Devon EX13 5NY VISA
9-5.30 Mon-Sat 9.30-5.30 Tues-Sat Closed Wed 9.00-5.00 Tues-Fri Axminster (0297) 34918 ey 2
Closed Sat afternoon 9.00-4.00 Sat 9-5.30 Tues-Sat

Southampton Showroom open 9.00-5.00 Monday to Fnday, 9.00-1.00 Saturday. Service Dept open Mon-Fn 9.00-5.00
SOUTH WALES AGENT: JOHN DOYLE, TRANSWORLD COMMS, NEATH (0639) 52374 DAY (0639) 2942 EVE (CLOSED THURSDAYS)
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NTS. S05 3BY TEL: 0703 255111 FAX: 0703 263507 TLX: 477351

ymmunications Ltd.

- *FREE FINANCE -

(:) MULTI BAND V DIPOLE CV730V-1
CREATE

BUY NOW SAVE MONEY
SUBJECT TO STATUS

* High Radiation Efficiency
* Insensitive to

ambient conditions
* Compact Size

ALSO AVAILABLE FROM CREATE
HF MULTI BAND BEAMS,
: MONOBAND BEAMS &
\ THE FAMOUS CL6 SERIES 6m BEAMS/

AR L - e o g ssimasonias 40,20,15,10m
POIAHSANON  oovmsivmsmmns voapnises Horizontal
INPBAANCE i ciaiiivnsisrsrminisiniasmappiaans 50 Ohms
VoW i i sonen s e Lessthan 1.5:1
ElOmertLeangiN. - curamemanisisaisansiis 58m
TUIBINGRAAIUS: ......crvrnonpmreamssobonsssmsmsnnses 4m
4T | A A N e S O Qe s O 5.1Kg

BACK IN STOCK AGAIN areat vaive at £149.00

NEW LOWER PRICES ON TOKYO HY-POWER

Due to Increased Volume of Sales we are able to offer better prices on these models

HT106 6m SSB/CW TRANSCEIVER SAGRA 600 2m LINEAR AMPLIFIER
‘ 25W INPUT PAIR 4CX250B

—

______ : <ia - e
00 inc vow oncy £769.00 inc

X240 2m to HF TRANSVERTER

Only HX240: 2m to HF Transverter
Frequency Coverage: 80m, 40m, 20m,
15m, 10m

£2 49 .00 Output power: 30-40W PEP (SSB/CW)
RF Drive: 2.5W/10W Selectable
Inc VAT Rx Preamp Gain: 8-10dB

Power Requirement: DC 13.8V, 7A

Additional features: Carrier operated switching or by remote
socket, power output meter, switchable preamp, Hi/Lo output
selectable, visual indication of antenna missmatch.

ALSO AVAILABLE HX640 for 6m TRANSCEIVERS

SMC NORTHERN (LEEDS) CLOSED SATURDAY AFTERNOONS

YAESU DISTRIBUTOR WARRANTY
Importer warranty on Yaesu Musen products. Ably
staffed and equipped Servce Department. Daily
conlact with the Yaesu, Musen-factory. Tens of
thousands ol spares and test equipment.

*FREE FINANCE ON SELECTED ITEMS

On many regular pnced items SMC offers Free Finance (on
invoice balances over £120) 20% down and the balance over
6 months or 50% down and the balance over a year delivery available, upon request for items other than
You pay no more than the cash price! radios from £7.30 depending on weight Same day
Details of eligible tems available on request despaltch whenever possible

o gy PRICES & AVAILABILITY SUBJECT TO CHANGE WITHOUT PRIOR NOTICE

Free interlink delivery on major e(gui nt
Small items, Plugs, Sockets, etc by post £1.75. Anten-
nas, cables, Wires & larger items L‘{)nx up to £5. Imerfink

Practical Wireless, November 1989



°R. °N. “Electronic$S

Professionally designed equipment for Amateurs

* NEW *x

For Leicester Rally 27/28 OCTOBER

By Popular Request
NEW 2/10m 25w TRANSVERTER

£189 + £4 p+p
All our Transverters meet the same high specification

Second Harmonic: <-70 dB
Spurii: <-60 dB

Intermod: -32 dB

Noise Figure: <2-5 dB

* NEW

LOW NOISE GaAs FET MASTHEAD PRE AMPS for 70MHz,
144MHz, 432MHz and 934MHz, 200W POWER HANDLING

£99 + £4 p+p.

PLUS OUR FULL RANGE OF TRANSVERTERS
28/50MHz, 144/50MHz, 145/70MHz, 28/70MHz

EN See us on Stand 58 Main Hall —

37 Long Ridings Ave, Hutton, Brentwood,
Essex CM13 1EE. Tel: 0277 214406

All prces include VAT

POWER UNIT. Part of Army C_50 equip SUR 50 prowides DC plate supplies at 1450v at 550 Ma. Trans Pra 200
250v Sec 1720v at 550 Ma into F.W Sil bridge Rect, DC O/ into swinging choke, regs ext smoothing cap 4/8 uf
contained in Mill pattern transit case, size 20 15 10 £85 or Trans only £55 CRY. Part of Army D 11
Tx modulation manitor as tune I/ over range 2722 Megs in 5 bands, as 2'2° CRT int TB. & Y amp elc also
contans 2« AF Oscat 1015 & 1605 ¢/s to enable two fone tests to be made on SSB driver & O P stages regs ext
power. with circ & P.U_ details £34.50 suitable trans £7 50. MARCONI $58 ADAPTOR part of R234 Rx 100Ke |'P
as 3 orystal fiters U & L at 2 65Kc & carr recovery, provides low level AF 0P uses some 22 min valves, on 19°
anel with function swis & mon meter, hese req ext power & 100K from crystal osc with circs & notes. £33
YS AX. type 770R VHF AM/FM 19/165 Meg with (/P spk phones. tune meter efc tested with book. £145
VARIACS general purpose 220/260v O/P 0 1o 240v at 8 amps tested for int mounting by Philips. £28 50 SIG
GENS. Marconi type TFS95A2 AM/FM 1.5 to 220 Megs in 5 bands 1Ko mod & Var Deviation, fine & coarse Atten
CarrMoa meter crystal check size 17 = 12 %9 for 240v tested with book. £115 ARC-44 AIRBORNE T/Rx compact
unit intended for use in Helicopters covers freq range 24/51 9 Mc/'s in 280 100Kc chan F M approx B watt 0P
compnses T/Rx umt, Dynamotor unit 28v OC 1P (provides HT & 400c's for tuning servos) Control Bx chan
selection, AF Amp unit, use min & submin valves, these are of American arigin no mio to date. £35 also available
with 10t one piece fibre glass whip, Ae coupler, Keyer unit (part of homing System swis between two Dipoles)
£58 we are looking into source of info on these units.
RECORD TAPE AUDIO '/«” on 7" spools 1800ft at present recorded with marse training lessons 4 tapes £11 50
OFTICAL ACCS misc selechon of ems inc eyopiece. lens cells, lenses, mitrors, prism efc mostly new 1012
items. £23 ROLLER COASTER COLIS. nom feq 220 Mc.s 36trs on 2 dia ceramic former approx oveshaul sie
6'% 3= 3" sitver plated wire new. £28 limited stock. X Ray source partabie testing two part unit 40 140Kv 05 Ma
230/250v one only £350 plus Vat

Above prices include carr postage & VAT Goods ex equipment unless stated new

SAF with enquiry or 2 = 19p slamps for List 432

A.H. SUPPLIES

Unit 12, Bankside Works, Darnall Rd, Sheffield S9 SHA.
Phone. 444278 (0742)

J. BIRKETT

.7 25 The Strait

RADIO COMPONENT SUPPLIERS r% Lincoln, Tel. 20767
. - LN2 1JF)

EX-MILITARY COMMUNICATION RECEIVER TYPE R210 co

erng 2 to 16MHz in 7 Switched Bands with BFD rt‘,\\:k i’ [ Lamers J.H.Birkett.

FILTER. NOISE LIMITER, converted to 240 Volt AC with J.L Birkett.

LOUDSPEAKER HEADPHONES (@' £79 B0 (carr. £8)

R210 RECEIVER in an unmodified condibion e £50 (can £5)
MOUNT CALIBRATED WHIP AERIALS "5 Wave 0n 35 to B0MH:

and 2M  Complete with information. Base and 20M of 50 ohm Coax
R TYPE PRESS TO TEST SWITCHES (v 25 for £1 15

44 Wave on 90 1o 170MHz 0K for 6M
i €9 50 (P&P €3)

TRANSCEIVER NICAD BATTERIES in used unknown condition. Maotorola Type NUN 58608 7 5Volt 0 75p each
10 for £6 50, post £2. Type NLN 4J63B 15Valt ir 75p each, 10 for £6,50, post £2

HAMD HELDS ? Channel UHF with 2 Nicads less Antenna ARl qems sold untested o £23 60 (Post
£1.50)
EX-EQUIPMENT VALVES VU111 o €1, CV73 ' €1 95, EF 91 i 50p, 6 for £2 EBYY 4 4Dp BENT & 50p
VR150-30 o €1, G237 e £1, 12E1 fan £5
AIR SPACED VARIABLE CAPACITORS 10« 10+ 20p! = €150 15+ 15pf (o £2 50, 125+ 125p)  £1.95
200+ 200p! i £2 50, 200 + 350p! (o £2.50, 430+ 530p1 e £2 50 Double Beanng 75+ Thpl i’ £2 50, G804
Types Spt o £1.95, 10pf G £1.95, 25p1 i £2 50, 50pt w0 £2 50, 150pg o £2 95

DUAL GATE MOS FET LIKE 40673 INZ01 (v BOp each

CRYSTAL SIDEBAND FILTERS | 4MHz BW 2 4KHz Upper and Lower o1 £11 95 par

SE1 CRYSTAL FILTER (C1246 MIB 10 7MH2 BW 7 5KHz 0 £3.95

SE1 CRYSTAL FILTER (C1121A 10 7MHz 25KHz Spacing (1 £2 85

ACCESS AND BARCLAY CARDS ACCEPTED, PP 6i0p under £5.00. Over Free Unless Diherwise Stated
C M HOWES AND WOOD AND DOUGLAS KITS AVAILABLE BY POST AND FOR CALLERS

(REVCO WHEN QUALITY COUNTS

The _I..IK's favourte discone composed of traditional British

quality orgmnrﬂ

The REVCONE works well without exaggerated advertising
claims. It is designed to cover 5010 500MHz, and thousands of
satisfied users will testify to s efficiency. Unlike some
manufacturers we do not claim a wider frequency coverage,
and we do not quote inflated figures for gain. A gain figure is
meaningless unless the reference point is stated.

Optional vertical whip feature: It is possible to fit a vertical whip
section to a discone. We do not want to give you the “hard
sell”” where this vertical element is concerned, but there is
some evidence that it may improve the performance of the
antenna around the resonant frequency of the whip. That's
why we make it an optional feature.

Another option is the N-type connector instead of the popular
50239. N-types give a better UHF performance, but they costa
bit more. The choice is yours,

Because the REVCONE is British-made by a Company which
has bean in business for 30 years, you buy with confidence,
knowing that there is back-up should anything go wrong.

REVCONE

RADAC

This Wide-band antenna offers an interesting alternative 1o the
discone. It is simply an array of dipoles, but the clever bit involves
arranging the dipoles to maximise bandwidth and minimise
interaction. The RADAC can be set up for a range of frequencies
from 27MHz to 500 MHz, and because very good impedance
matches can be obtained the user can specify any six frequency
bands in this range for optimised performance, either for receiving,
or more usefully, for iTting ia, all A

Bands from 10M to 70CM can be covered in one antenna. If you are
in the PMRA business, the RADAC can be customised for your needs.
Aircraft listening enthusiasts can specify VHF & UHF Airband
coverage.

ma‘vmunln antennal Design and engineering sxcellence from

WIDE-BAND PRE-AMPLIFIERS
The problem with omni-directional wide-band antennas is their lack of gain.
The REVCO PA3 range of wide-band pre-aplifiers complement the antennas and
compensate for their short-comings.
The basic specification of the products is similar: coverage 20MHz-1GHz, at 1GHz;
minimum gain 13dB, noise factor 5.5dB, Choose from a mast-head version (PA31) or a
standard die-cast box style (PA31). Best results are normally obtained from the
masthead model which gives a boost 1o weak signals which would otherwise have
been lost in the feeder cable. Also feeder cable noise is not amplified which is the case
if the amplifier is mounted at the base of the feeder. On the other hand, the die-cast box
0 no special ion and is readily taken out of circuit
The masthead model is supplied with a special power unit which feeds
the DC supply into the antenna feeder. No psu is provided for the PA31,
as any 9-15v DC source is suitable (current requirement about 25mA),
The PA3! finds application in instrument work, eg
input to spectrum analysers, boosting the output from
signal generators 1o give a low-power Tx
e standard version of the PA3| has BNC sockets
and is designated "PA3 UB", available to special order
N-type sockets (PA3IN") or 50239 ("PA3IS"). A
= special feature of the PA3 senes is a hl?‘h-pass filter to
== attenuate frequencies below 20MHz, high-power HF
& MF broadcast stations can be very troublesome!

ON-GLASS ANTENNAS

This type of antenna mount has been around for a long time, but they are very
ditficult to produce successfully at VHF. The Cellular Radio Industry has popularised
the glass-mount, but there are fewer design problems a1t 900MHz, because the
coupling assemblies are small. REVCO's extensive expenence in making the UK's
best Cellular On-glass has lead to the production of superior quality VHF and UHF
models. Here are a few facts which you should know:

Coupling efficiency: apart from the question of effective power transfer to the
outside world, you don’t want too much RF floating around inside the car, do you?
Not healthy for vehicle electronic systems, and possibly not good for humans
either. REVCO glass mounts feature very efficient power transfer

Sticking power: no good if they fall off half way home. A properly installed REVCO
stays on. Should you change your car, a refit kit is available

Simplicity: Some of the competition has a multitude of loose components: the
REVCO has 2 pre-assembled parts: inside and outside. What could be simpler?
W, REVCO are made from cormosion resistant materials
s0 you can leave them out in the rain with confidence. It is not necessary to
plaster the product with silicone rubber 10 keep the water out.

The REVCO glass mounts do cost a bit more, which reflects these supenor
features.

REVCO also make a full range of mobile antennas for frequencies from 27MHz 1o 950MHz, and new p
Contact your local Dealer or in case of difficulty write, phone or fax. Trade enquiries welcome.

Revco Electronics Ltd, Old Station Yard, South Brent, S Devon TQ10 SAL Tel: 0364 73394 Fax: 0364 72007 y

are cor y under devek .
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STANDARD. [l =
| C150

Standard have done it again! You all
know how popular the C500 is, well b =
now here is their latest dual bander — : ) o The Sla;ld:;_rd C!'ISO super
1 # 5 r
the C528 (not to be confused with the : . havig ol b ticudl foaharce
Japanese only version, the C520), The : sy that you would expect from
. g : % a modermn microprocessor
European version has all the facilities . AP : controlled radio — plus sev-
i i eral new ones. Extendabie

th?-: yc()ju ;v?dr:tl in a base station, let alone ; __/ bl ?ange il

a hand held!! '

* Direct 13.8V in for 5 Watts out. e i 52-904MHz

* VHF 2.5W, UHF 2W with CNB151 - _ Price £230.00 | | Price £575.00 incl. PSU |
NiCad pack. ; ; A%

* Dual displays 4 4 s > 5

* Power save function. : - C500 C5200 DUAL BANDER

* Multiple memories. - o " g :

* Priority channel. ® : . N _ bl

* Tone squelch (option). - . PR :

* Programmeable offsets. . - THE PROVEN C500 DUAL

* Coded paging function. - A BAND HAND HELD TRANS-

* Various scanning modes. p——————— Qi SRR e

* Programmeable step sizes. 7 AT : 45 WATTS

* 144-146 VHF, 430-440 UHF, 800- . s : A EITHER BAND
975 Rx only. )

* Separate Vol. & Squ. controls for

St e g e _ Price £350.00 ||  Price £599.00

* % x % HAND HELD * % % %

* %k
A RERETER FUNCTION. & IMPORTANT NOTICE
All this in a package just 55mm wide x

: 3 i : Listed below are the names of the authorised dealers for standard communication products.
157".“" hlgh % 31mm deep (2.5in X 7in. Neither they. nor ourselves, will supply spare parts, technical information, sgmce or
x 1.5in for us technical people). : accessories for equipment supplied by any company not authorised to sell Standard products.
d . ! Parts and Accessories will only be supplied against quoted serial numbers
The price has not been fixed at the time We are sorry to have to take this stance but, to protect our customers, we only import
of going to press, so call into the shop equipment that has been manufactured to Br_msh specification and this is the only equipment
and see it for yourse"_ or see it on our that we will service. Please bear this in mind when you are deciding where to buy your

stand at the Leicester show Stendad rad:
y AMATEUR RADIO COMMUNICATIONS * DRESSLER * BREDHURST

Norman. COMMUNICATIONS * ARROW ELECTRONICS * PHOTO ACOUSTICS *

PLEASE REMEMBER, WE ARE THE SOLE IMPORTER OF STANDARD EQUIP ENTIN THE UK WATERS & STANTON *+ RAYCOM + ELLIOT ELECTRONICS * NEVADA
AND WE ARE ABLE TO OFFER A FULL BACKUP SERVICE AND SPARES FROM STOCK.

- 400 EDGWARE ROAD, LONDON W2 L e
e 01723 5521 Tix 298765 {SB -

* STRICTLY TRADE PLEASE * OPENING TIMES:  9.30am-5.30pm Mon-Fri.  10am-4.30pm Sat I s irsnl

AX700E SCANNER

SQNASO—=AD=—=M O™




DEWSBURY

POCONT

SWISS MADE BY POLY-ELECTRONIC

Communication decoders

AFR-1000 Automatic CW-RTTY Decoder

The microprocessor-controlled POCOM AFR-1000 CW-RTTY Decoder
automatically processes radio teletype signals in accordance with Baudot No.
1and No. 2. ASCIl, ARQUFEC (SITOR/SPECTOR/AMTOR) and CW (Morse
telegraphy) standards and corresponds to the latest state of the art. The
AFR- 1000 Automatic Decoder is remarkable for its value for money. Its
moderate price makes it particularly suitable for the cost-conscious RTTY
beginner. Unlike the other models in the AFR series, however, it cannot be
upgraded for special codes
FEATURES
® Fully automnatic recognition of CW, ARQ-FEC and BAUDOT No. 1and
No. 2 teletype signals with automatic decoding, independently of the
shift position.
Baud rate analysis in the range from approx, 30to 250 bauds
Extremely fast phasing of ARQ-FEC signals (Typical: 1-5 seconds)
Special narrow-band quadrature discriminator for all usual LF shifts of
50- 1000 Hz and CW Morse telegraphy
Swiss technology and quality — 1-year guarantee
The POCOM AFR-1000 is extremely easy to use and very simple to operate
The AFR-1000 is simply connected to the loudspeaker outlet on the
shortwave receiver. Operation is confined merely to choosing the mode
required. No tiresome testing of the baud rate and shift position. Two LED's
indicate the active operation states in each case
The baud modulation rate measurement facility i5 a complete new innovation
in @ unit in this price range. Knowledge of the baud rate permits reference to
special codes, specific radio services, etc,, and makes it possible to shed light
upon a radio teletype signal. The display is provided on the screen or printer
linked to it to 1/1000 baud (e.g. 96.245 bauds) with quartz accuracy and
within a measuring range of approx. 30 to 250 bauds

STOP PRESS
HF-VHF PACKET RADIO DECODER
available NOW!!
— does not require computer
S.A.E. for details of this and other products

AFR-2010 All Mode CW/RTTY Decoder

CW-RTTY ALL MODE
CW-RTTY ALL MODE

The technology of models AFR-2000 and AFR-2010 meets the highest
demands. Their exceptional value for money will not be so easy to obtain in
the near future. By choosing one of these units, you will be deciding in favour
of the latest receiver on the market — enabling you to receive more and do
less setting! Teletype reception has never been so easy!

ELECTRONICS

The SW-reception system of the future on
professional level for the serious DX-er!

POCOM® PFC-100

Intelligent Frequency-Controller
for ICOM R-70/JRC NRD-515

PFC-100 FEATURES:

Nonvolatile memory for 100 complete operation
settings — all functions can be programmed from the
keyboard — versatile timer functions (on/off); 6outputs
can be switched separately — automatic memory
channel and frequency scan modes with freely
definable parameters — frequency offset mode for
converter usage — alphanumeric liquid crystal display
— intelligent selftest functions 6KByte user ram,
16KByte operating program — low power consumption
8 Bit CMOS CPU — easy software adaption for future
modifications — developed and manufactured in
Switzerland by Poly-Electronic.

The efficient monitoring of the complete SW-range calls
for the use of modern receivers which should offer a
large amount of operating comfort. Recently good
receivers such as the popular ICOM R-70 and the JRC
NRD-515 have become available on the market, but
they lack the optimal microprocessor-supported
operating possibilities. These requirements are fulfilled
by the intelligent programmable frequency controller
POCOM PFC-100 from Poly-Electronic.

The use of up-to-date circuit technology contributes to
the class of this innovation which meets the highest
demands of all active SW-listeners. Together with one
of the two receivers (ICOM/JRC) the PFC-100 permits
an unsurpassed degree of operational ease due to the
consequent use of a microprocessor and comfortable
software.

Large S.A.E. for details Price to be announced

DOWSbUI’V Electronics offerafull range
of Kenwood Equipment always in stock.

WE ARE STOCKISTS OF POCOM — JRC — TAR — DIAWA — MICROWAVE MODULES — BNOS — LOWE
— STAR MASTERKEY — WAVECOM

Dewsbury Electronics, 176 Lower High Street, Stourbridge, West Midlands DY8 1TG
Telephone: Stourbridge (0384 390063/371228

10

Fax: (0384) 371228

Instant finance available subject to status. Written details on request.
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PORTABLE PROGRAMMABLE SCANNERS

10-CHANNEL PROGRAMMABLE SCANNER

V¥ Covers: 68-88 MHz VHF-Lo, 136-174 MHz
VHF-Hi And 406-512 MHz UHF

¥ Frequency Synthesized - No Crystals To Buy

¥ LCD Channel Display

¥ Direct Entry Keyboard

¥ Manual And Scan Modes

V¥ /8" Jack For Earphone

20-9139

20-9135

200-CHANNEL PROGRAMMABLE SCANNER

A Covers: 68-88, 108-136 MHz (AM),
136.005-174, 380-512 And 806-960 MHz

A Frequency Synthesized - No Crystals To Buy

A Lockout Key Temporarily Bypasses
Unwanted Channels

A Two Speed Scan And Search

A LCD Display And Switchable Backlight

A /8" Earphone Jack And BNC Jack For

External Aerial

Tune into Tandy TODAY
Over 400 Stores And Dealers Nationwide Prices may vary at Dealers. Offers subject to availability.

Tandy, Tandy Centre, Leamore Lane, Walsall, West Midlands, WS2 7PS
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EW FROM YAESU
The FT1021 HF transceiver frequency

coverage 1.8 — 29.8MHz Modes SSB/CW/
RTTY/PACKET/AM/FM.

This superb new transceiver will soon be
available in the U.K. and hopefully we will
have one to show you at Leicester.

More information will follow at the show.

KENWOO

One of the finest HF transceivers ever
produced by Kenwood. Whether used as a
base station or mobile — its superb
specification rates it high amongst its
competitors.

Special Exhibition Offer TS440S with auto
ATU AND FREE Revex 30amp power
supply — at list price

ono™*

SPECIAL O
THE LEICES

;

ICR 7000 plus HF
Our famous HF Mod is now accepted
world wide as an excellent improvement to

an already excellent receiver. Frequency
cover from 100KHz to 2GHz

NOW WITH FREE
DISCONE ANTENNA

ICOM EQUIPMENT
All on special offer
IC781 HF
IC765 HF
IC735 HF
IC725 HF
IC2SE 2M
IC2SET 2M
IC4SE 70CM
IC4SET 70CM
IC32E Dual Band
IC228H

ALL ITEMS ON
SPECIAL OFFER

£989

onon® >

o

ARE COMMUNICATIONS LTD

6 Royal Parade
Hanger Lane Ealing
London W5A IET
Tel 01-997 4476
Fax 01-991 2565
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FFERS FOR
TER SHOW

DUAL BANDERS
FOR 2 AND 70

HAND HELDS

Yaesu FT1728

Kenwood TH75E

Standard C520

ICOM IC32E

DUAL BAND MOBILE
Kenwood TM731E
Kenwood TM70I|E

lcom 1C2400E

lcom IC3210E

Standard C5200 10 watt
Yaesu FT4700
RECEIVERS
JRC/NRD 525 HF
ICR7000 VHF/UHF
ICR7IE HF

AX700 VHF/UHF
Jupiter
Uniden
AOR

T2mTmm0 FEFD=AMU®n

YAESU
ACCESSORIES
2 metre board for FT767
70 cm board for FT767
6m board for FT767
Nicad batteries and accessories for
FT209 - FT23R - FT73R - FT470 - FT728
Yaesu Mics
MHI18A2B
MHI9A2B
MDI1B8
MH|B8

Practical Wireless, November 1989

WE ARE IN OUR
USUAL SPOT AT
LEICESTER WITH
ALL THE USUAL

it BARGAINS — i
Brenda INCLUDING Bernie
G4V XL COFFEE! G4A0G

A MESSAGE FROM
THE GUVNOR

(The one on the right)
Once again, Leicester is just around the
corner — and, once again, we intend to
bring to you the best prices at the shows
whether it’s part exchange or a straight
buy — cheque or HP, Credit Card or a
straight swap with the XYL. We will offer
you a good deal. Remember we are not
just YAESU or ICOM or KENWOOD
dealers, we sell all makes — so we will not
try to sell you YAESU when ICOM will
suit you better.
See you at Leicester.

B.N.o.s.

LPM 432/1/50
LPM 432/3/50
LPM 432/10/50
LPM 432/10/100

SECOND HAND
BARGAINS

Yaesu FT200 HF transceiver £250
Yaesu FTI0IZ HF transceiver £350
Trio TS900 HF transceiver £450
lcom IC701 HF transceiver £495
Yaesu FT726 VHF transceiver £650
Kenwood TS680 HF transceiver £750
FRG7700 receiver £325
FRG8800 receiver £495
Many other bargains
Alinco UHF Linears
1-3 in — 15-25W out £59

List less 20%




**THE LEICESTER **

AMATEUR RADIO
SHOW COMMITTEE

NOW EVEN INVITE YOU TO THE

NATIONAL

AND BETTER
AMATEUR RADIO AND ELECTRONICS

EXHIBITION

AT THE

GRANBY HALLS

ON BRING & BUY
FRIDAY & STAR RAFFLE

Admission—ADULTS £1

SATURDAY Concessions for
Children and O.A.P.s
OCTOBER

Pooall  27th & 28th
Y %9 10.00 am —6.00 pm

Enquiries to Frank G4PDZ on 0533 553293

Practical Wireless, November 1989




Bernie

Full range of Yaesu, lcom and Kenwood Brenda

products, both new and used, in stock. G4VXL G4A0G |
THE NEW STANDARD C520 and C528 DUAL BAND
HANDHELD TRANSCEIVERS

A.R.E. COMMUNICATIONS who were FIRST in importing the STANDARD C500, are yet again first
to have stock of the new STANDARD C520 and C528.

Here are 25 good reasons why you should consider the new STANDARD C520

* Dual band receive * Power save

+ Full duplex transmit (between 2 & 70) % Squeich defeat
* Receive coverage 130-175MHz, 330-470MHz & 820-960MHz * Dial lumination
* Handheld auto repeater facility * Priorty function

* Select 5-tone pager facility % Multiple scanning modes.

* OTMF keyboard * Dual display

* Selectable RF power output * Separate volume and squelch control for each band

* CTCSS option (programmable against frequency) * Full range of accessones available

* 510, 12,5, 20, 25, 50KHz programmable step sizes * Measures only 2.5ins x 7ins x 1.5ins

* Programmable offsets between 0 and 39.995MHz * Full 5W output when powered by 13.8 volts dc

* 20 memories on VHF and UHF * (ne year parts and labour warranty

* Manual toneburst 1750Hz fitted * Supplied complete with empty battery case, duplex antenna, bell chp and
* Reverse repeater facility camying strap

SEEING IS BELIEVING — VISIT US AT LEICESTER FOR A FULL
WORKING DEMONSTRATION OF THE NEW STANDARD C520 & C528

ARE Communications Limited, 6 Royal Parade,
Hanger Lane, Ealing, London W5A 1ET, England
Tel: 01-997 4476  Fax: 01-991 2565 @

Opening Hours Monday-Friday 9.30 to 5.30
NOW OPEN SATURDAY MORNINGS 10.00-1pm

A K R
41 O atatis W gﬁgio‘:}gs w A"TED
% mp.spTS
.l ENGINEERING STAFF
, e q f>/ COMMUNIQUE a go-ahead company involved in the De-
forfhe RssdioEnthusiss ; JAYBEAM sign, Development and Production of VHF/UHF Communica-

APPOINTED AMATEUR

(ARREUNLEDL tions Equipment and Accessories are looking for Engineers
DISTHIEUTOR A NTENNAS quip g g

j\m MICROVAVE MODULES

RIGS, ANTENNAS, SWR BRIDGES,
POWER SUPPLIES, TEST GEAR,
COMPONENTS, MORSE KEYS, COAXIAL
CABLES, ROTATORS, MICS, PLUGS
AND SOCKETS, SWITCHES
Call us on (0533) 553293
OR COME AND LOOK AROUND AT
26/28 Braunstone Gate, Leicester

LOUDENBOOMER!!!

400W O/P, Mains Powered, 9 Band HF Linear

Introductory Offer: Only £499, direct from the desi ners =
S.RW. Communications Ltd, ASTRID HOUSE, The Swinton,
MALTON, N. Yorks. YO17 0SY. Tel (0653) 697513. Please write or 'phone
Steve Webb G3TPW, for more detalls and leaflets.

SEAL SAFE

RE-SEALABLE airtight strong clear polythene bags, with PRESS AND SLIDE
feature, for easy opereng and closing. No more hunting for wire twisis
AIRTIGHT, making them deal for storing electronic bis & peces eic. Wile on
panel for content identification. Size (4= 5'%2%). Other sizes available
200 bags £10.00 inc php

= -

) e ]

Sur_

100 bags £5.95 inc. p&p
Send cheque/PO payable to:

LM.P. Dept PW1. 13E Church 5t., Newent, Glos. GL18 1PU.

Tel: 0531-821245 Fax: 0531-822250
Plaase allow 28 days lor delvery.

for the following jobs:—

1) TRAINEE SERVICE ENGINEER:
The applicant should either have practical knowledge in
RF communications or have qualifications in the field of
electronics with/without practical knowledge.
Salary neg. depending on experience.

2) SERVICE ENGINEER:
The applicant should have at least 2 years experience in
the service of VHF/UHF communications equipment
down to component level. The successful applicant will
be servicing land mobile, marine and amateur radio
products.
Salary: £13,000-£15,000.

3) ANALOG RF DESIGN/DEVELOPMENT ENGINEER:
The applicant should have experience in RF product
design with an understanding of mechanical assembly.
Salary: According to experience.

C.V'S FOR THE ATTENTION OF MR. FARR
COMMUNIQUE (UK) LIMITED
Communications House, Purley Avenue,
London. NW2 1SB.

TEL: 01-450 9755

FAX: 01-450 6826
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WR’ TE ON. « sthe page where you have your say

STAR

LETTER

£10 TOKEN WINNER

Views from Down
Under
Sir:

Thanks very much for
Practical Wireless every
month. | particularly enjoy
Mr Miller's series on
Classic Valve Receivers as |
own an old Hammarlund
(Collins) R-390A and we
consider it one of the best
communications receivers
ever.

The May ‘89 issued
arrived last week (end of
July) and | must say that |
am opposed to any cover-
age of CB by yourselves. In
VK, CB has a bad name as
we lost one of “our” bands
(27MHz) to the CB frater-
nity. If a CB’er happens to
“grow-up” and join our
ranks, he keeps quiet about
his former life. Believe you
me, | know what it's like. |
have never been interested
in CB yet some of my
fellow hams, who should
know better, decided that |
was a CBer and, for a few
years at least, made my life
merry hell.

| gave up ham radio
altogether for a while but
came back into it in 1984
when | passed c.w. and |'ve
been more than active (h.f.
only) ever since - (I talked
to a station in London
yesterday who told me that
you are having a heat-
wave. | told him that he

should come “down
under” if he wanted to
experience real heat!).

As regards “What is
happening to our Society”,
the Wireless Institute of
Australia is (it seems)
currently trying its hardest
to commit self-immolation.
Already it is on the critical
list with yearly member-
ship fees about to rise to a
phenomenal $65 (£29.25).
This is more than most
people can justify for what
is, after all, a hobby.

On top of that, the VK3
(local) division is making
life harder for us every
day. The first thing they
did was to relocate their
offices from a inner city
(Melbourne) locations
where a tram passed the
door, to a southern suburb
that is 500 metres from the
nearest railway station (I
wonder if the new location
was chosen because the
VK3 officials all live to the
south of Melbourne).

As if to add insult to
injury, the inwards QSL
Bureau is currently being
reorganised and, according
to the latest information,
may not be back in busi-
ness until the end of the
year (or later).

But hey-ho - What have |
got to complain about! It's
a glorious sunny, winters’
day (about 15°C) and, what
with electricity rationing, |
can’t go on the air anyway
so | may as well go and sit
in the sun.

Sir:
Re: Antenna Clinic May
and June 1989

| had noticed the error
before being asked to
comment on two replies
given by Mr Judd. In both
he appears to be under a
misapprehension
regarding reflected feeder
power being lost. This is of
course just not true, as
explained in many
textbooks and shown
pictorially in Technical
Topics, RadCom Jan '82. |
know there are the
exceptions, such as
working with pulse
transmission or lab use of
generators with constant
voltage output plus
attenuators.

Whilst recently working
with a signals regiment |
was asked on several
occasions to explain why a
Bird 43 Thruline meter
indicated forward plus
reverse power higher than
the transmitter output
spec.

The answer, of course,
being that the reverse
power is indicated added

to the forward power and
requires to be deducted,
the so-called power gain
(reflection) having taken
place at the point of
conjugate match. The
classical practical bench
demonstration uses two
power meters one before
and one after the match
unit. Having deducted the
reverse power the two
forward power indicators
are virtually the same.

| am sure Mr Judd is
conversant with this
subject and that the
statements are just a slip
of the pen. However, it
would be a pity to have
students incorrectly
quoting, “as read in PW".
P.T. Pitts G3GYE
Penzance

Fred Judd G2ZBCX
replies...
With reference to the letter
from Mr P.T. Pitts G3GYE
(1) In the May issue it
was stated: “A v.s.w.r. of 2
to 1is considered to be a
bit on the high side and for
whatever reason, it
represents a power loss of

Other Hobbies
Sir:

indicate a second hobby?

item, in the current PW.

Plymouth

How about the introduction of an H2 code to

Thisthought came to me seeing the picture of Ted
Prothero holding a possible HAC (angling, coarse)

What do experienced operators think of the idea?
CQ and callsign followed by the H2.
T. Jordan MT/8 (Merchant Navy)

EDITORIAL COMMENT

A New Venture

This month, you can hardly fail to notice the competition on the front cover. It's a new venture for
Practical Wireless and we hope that it will appeal to you, the readers. Don’t forget Part 2 will be attached
to the December issue.

To make a competition worth entering you have to have worthwhile prizes and we would like to thank
two of our major advertisers - Lee Electronics and Raycom Ltd - for providing the top two prizes. When
we started work on the competition we did’'nt expect to come away with two such amazing radios.
One of them is still so secret that we can’t even tell you the model number! But with the current sunspot
cycle on the upswing one lucky reader will be able to make the most of it with the 28MHz dual-band rig
we have on offer from Raycomm. As for the Standard rig, there’'s so much in one small package that
seeingisbelieving, although you should be ableto see the radio on Lee Electronics stand atthe Leicester

show.

Best of luck to all those who are going to have a go at the Wordsearch.

One thing we, on the editorial staff, would be interested in knowing is how popular competitions and/

or puzzles are. If you have a view on the matter why not drop us a line.

Practical Wireless, November 1989




Send your letters to the Editorial
Dffices in Poole, the address is on our

about 11%".

As in this case the
“load” was an antenna. |
should have perhaps
stated that the 11% power
loss, due to a mismatch
between the feed cable
and the antenna, was
power lost to the
antenna.

Reflected power due to
a mismatch between the
transmission line and an
antenna is not radiated.

(2) All the tables etc. in
the June issue were
computer produced and
checked correct.

Text book explanations
of v.s.w.r. and related
power loss etc. have, in
numerous cases, been
found to be incorrect.

Instruments such as the
v.s.w.r. and/or v.s.w.r.-
power meters, even the
Bird Thruline meter, use by
the writer for many years,
will often indicate a
“forward power” higher
than expected but this
does not include
“reflected” power due to a
mismatch. This apparently
higher than expected

forward r.f. power may be
due to an impedance
change at the transmitter
output when it is loaded,
particularly so with
transistor output stages.
Sometimes this effect is
reversed, i.e. the indicated
power output is lower than
rated and if measured
between the transmission
line and the antenna (load)
itself, is often thought to

be due to transmission line

loss, especially with
coaxial cable.

My Antenna Clinic
contributions (June 89
Practical Wireless) take
into account numerous
other anomalies that can
effect the accuracy of r.f.
power measurements.

Answers may
sometimes have to be
limited, depending on the
space available. On the
other hand over
simplification of
explanations can often
mislead whilst complexity
can sometimes cause the
reader some
misunderstanding.
F.C.Judd GZ2BCX

Christian Science Monitor

Sir:

In reporting on developments of “The World Service of
The Christian Science Monitor” in the Broadcast Round-up
section of your July 1989 edition, it seems that Peter Shore’s
comments could have lead your readers to conclude that
the Monitor’s entry into television caused budget cuts in
radio. In fact, budget cuts in radio were concurrent with but

not caused by the Monitor’s television programmes.

Perhaps you and your readers would enjoy the following |

bit of clarification.

It is true that redundancy notices were sent to a number
of employees in the Monitor’s radio newspaper and non-
editorial support departments. More significant, however,
is that the editorial staff of the Monitor has increased from
about 150in 1982 to nearly 300in 1988. Itis during that same
period in which The Christian Science Monitor's style and
approachtojournalism begantofind expressionin broadcast

in addition to its 80-year-old newspaper.

Itis also significantto note that, notonly hasthe Monitor’s
editorial staff doubled, but the staffs of the various media
are now sharing reporting and editorial resources, working

more as a team than detached, exclusive entities.

Naturally, this cross-media sharing of resources brings
budgetary savings. These are most welcome in view of the
investment the Monitor has committed to
strengthening its global news service. These investments
have taken the form of constructing two of the world’s
newest and most powerful short wave transmitters and
upgrading athird; launching a major nightly television news
programme for international distribution; publishing a new,
monthly, news magazine; introducing its third public radio
programme for US audiences and implementing major
upgrades to production and distribution of our domestic
and international newspapers.

large

Donald E. Feldheim, Director of Public Affairs
The Christain Science Publishing Society
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contents page. Writer of the Star
Letter each month will receive a
voucher worth £10 to spend on items
from our PCB or Book Services, or on
PWhack numbers, binders, reprints or
compuler program cassettes. And
there's a£5 voucher for every other
letter published
Letters must be original, and not
duplicated to any other magazines.
We reserve the right to edit or shorten
any letter. Briel letters may be filed
via our Prestel Mailbox number
202671191, The views expressed n
letters are not necessarily those ol
Practical Wireless

Sir:

Following your publica-
tion of my little essay on
the intrepid vicar who
installed wireless appara-
tus in a balloon, and to
forestall any further
enquiries as to my sanity,
might | make it clear that |
did not refer to the said
equipment being fitted
with an “antenna” meas-
ured in "metres” and that
these terms were a sub-

| editor's translations of my

own good old British ex-
pressions, of which | have
a plentiful supply? Follow-
ing this disclaimer, | must
say that | am puzzled as to
when, how and why the
order appears to have
come down from on high
for the excellent term
“aerial” (B.S. 204 : 1960)
which is derived from the
Greek aerios, meaning “of
the air”, to be replaced by
the totally inappropriate
American “antenna” which
comes from a Latin word
meaning, of all things, “a
sailyard” and which is
normally applied to the
sensory organs found on
the heads of insects and
crustaceans or to the
irritable process in the
male flowers of certain
orchids. If PWis commit-
ted to Americanising itself
it ought at least stick to US
measurements, which are
still, thank goodness,
expressed in Imperial
units. Much as | approve of
this, | am apprehensive
that the magazine then will
go the whole hog and
rename itself “ Practical
Radio” (the last to rhyme,
of course, with “daddy-0"),
price itself at $1.50, and
talk of vacuum tubes
instead of valves whenever
these happen to be men-
tioned. Please tell me that
my fears are groundless
(or should it be earthless?)
Worried of Woodseaves

TEMPERATURE
CONTROLL

TCS 240/

’ A new top quality
" temperature

controlled 50 Watt
power iron available
in 240V, 115V,
100V or 24V yet &
measuning only 224 =
cms long. T
© 2007 to 450°C

temperature range

™
+1

® Analogue a -
Proportional control 3
within + 1% : §
® Up to 450°C in 60 :
seconds | 2
‘ s
® (Ceramic heater @
element -
@ RTD sensor

Ideal for Production,
Maintenance, Repair
or educational work.

FOR
PRECISION
SOLDERING ...

feXokeke
2 Westhndge Industnal Estate, Tavistock,
Devon PL19 BOE

Tel: (0822) 613665 Fax: (0822) 617598
Telex: 93121106965 AEG
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Phase Shifter

The KDI Electronics MS1018 is a screwdriver-adjustable
mechanical phase shifter for use in the 1-18GHz frequency

range.

A continuous 20°phase variation is provided (at 1GHz)
which increases linearly with rising frequency. Its v.s.w.r. is
1.7:1whileinserion loss is 1.5dB. The screwdriver adjustment
givesaresolution from 0to 15turns for the full phase range.

Measuring 44 x 30 x 12mm, the MC1018 has SMA
connectors and is part of an extensive range of phase
shifters available from Anglia Microwaves, from mechanical

to stepped line types.

Anglia Microwaves Ltd., Radford Business Centre,
Radford Way, Billericay, Essex CM12 0BZ. Tel: 630000.

Can You Help?

Nagesh Upadhyaya is
looking for information on
the communications black-
out that occured on the h.f,
bands on August 16 from
0100 to 0500UTC. Nagesh
Upadhyaya VU2NUD, Tech-
nical Physics ISRO, Banga-
lore, India.

Penpals are wanted by
Justice Agyepong. All we
know is that Justice likes
football, pop music, writing
letters, table tennis and ex-

changing gifts. Justice
Agyepong, PO Box 64,
Nkawkaw-Kwahu, Ghana,
West Africa.

A circuit diagram for a
GEC BRT402D receiver is
being sought by Mr S.J.
Coines, 62 Furnival Street,
Crewe CW2 7LH. If you can
help, please drop him a line.

John Vernon has been
looking for a ZX Spectrum
program for the OSCAR sat-
ellites. He has been given
some programs but cannot
adapt them for the Spec-
trum, cananyone help? John
Vernon, 9 Waterson Avenue,
Moston, Manchester M10
9BY.

BARTG's AGM

BARTG are holding their
AGMon November4at2pm
in the Churchill Room, Lon-
don House, Mecklenburgh
Square, London WC1. Cof-
fee, tea and 30th Anniver-
sary cake will be served.

Issuesto be discussed will
be the future of the BARTG
rally. The 1989 event was
successful and the rally
organiser would like to
improve and enlarge it for
1990, but he cannot get
enough volunteers to help.

18
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lmpproved Varistors
hilips Components
range of metal oxide Varis-
tors has recently been ex-
tended in every dimension,
voltage coverage, power
handling isolation and lead
configuration. The type
numbers are in the 2322
series.

Varistors are inexpensive
devices designed to be con-
nected across supply linesto
suppress imcoming and
outgoing voltage spikes -

unwanted electrical pollu-
tion.

The new 2322 series, with
improved voltage coverage,
now 14 to 550V r.m.s. and a
new lacquer encapsulation
which provides 2500V insu-
lation to isolate the Varistor
from adjacent components
should prove ideal forawide
variety of applications.

Philips Components Ltd.,
Mullard House, Torrington
Place, London WC1E 7HD.
Tel: 01-580 6633.

Jaybeam Distributor

TV Masters have recently been appointed the distributor
for Jaybeam in Northamptonshire. Although, initially, not
all the exotic antennas will be kept at the Northampton
shop, as Jaybeam's factory is just ten minutes away they
can obtain the antenna very quickly!

TV Masters also stock such things as coaxial cable, plugs,
masts and lashing kits so you can do all your shopping in
one place. Theshopis open from 9to 5.30 except Thursdays
and Saturdays when it is 9 to 1pm, lunch is 1to 2.

TV Masters, 52 St Andrews Street, Northampton. Tel:

37768.
Catalogues
TMK Instruments

have anew 24-page cata-
logue available. This
contains more than 50
instruments which are
fully guaranteed and
available throughout the
UK.

Brand new instru-
mentsincludeclampleak
meters, digital thermon-
meters,d.m.m.s, voltme-
ters, pen recorders and
energy analysers. The
catalogue is available
free on request.

TMK Instruments,
Building 3, GEC Estate,
East Lane, Wembley,
Middlesex HA9 7PJ. Tel:
01-908 3355.

The Radio Scout
Gathering

This event will take place
on November 11 and 12 at
Overstone Scout Campsite,
Northampton.

For many years the
Scoutsof Northampton have
had the use and advantage
of their own amateur radio
station. Situated at the local
Scout campsite at Over-
stone, it is a permanent sta-
tion with the facility of most
frequencies - 144, 430,
50MHz and the usual h.f.
bands.

Modes used vary from
‘phone through to packet
and data such as SSTV and
RTTY.

To promote Radio Scout-
ing activities in all areas, the
group in Northampton have
compiled Scout proficiency
badgecourse syllabusesand
leaders notes for: commu-
nicator, electronics, com-
puter and communicator
(instructor). These are avail-
able for the cost of produc-
tion, they can also supply
handouts relevent to the
syllabus covered.

lan Rivett, 25 Masefield
Way, Northampton. Tel:
715628.

New QSL
Manager

As of July 1989, the Editor
of Monthly DX News
Newsletter, Mike, isthe QSL
Manager for contacts with
TE2l and TI1S (contest
activity TI2JJP).

Allcards must be sent
direct to MDXN, Stormstr

| 126, 4130 Moers 3, West

Germany together with 2
IRCs or US$1. An s.a.e. or
mailing labelis notrequired.
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Honoured by King
Hussein

Ataninformal meetingin
his London home recently,
His Majesty King Hussein |
of Jordan was presented
with a plaque signifying his
acceptance of an invitation
to become an Honorary Life
Member of St Dunstan’s
Amateur Radio Society. The
photograph showsBill Shea
G4AUJ presnting the plague
and Ted John G3SEJ in the
background.

The St Dunstan’s
Amateur Radio Society has
nearly 40 members, all of
them blind as a result oftheir
service in the forces. Their
club station is at St
Dunstan’s Centre at
Ovingdean, near Brighton.
A nicer amateur radio
society you couldn’t wish to
meet either! Bill Shea of

Brampton near Huntingdon
was blinded in Italy while
serving with the Royal
Marines in the Second World
War, he is now a Chartered
Physiotherapist. Ted John of
Wallasey was serving withthe
Royal Navy inthe Pacificwhen
he was blinded and recently
retired as an Adminstrative
Officer on the civilain staff of
Merseyside Police after 33
years' service.

The plaque has St Dun-
stan’s badge inthe centre and

SR

mounted on it top right is
an Amateur Radio Society
badge. It is inscribed, “His
Majesty King Hussein Bin
Talal JY1. Made an
Honorary Life Member of
the St Dunstan’'s Amateur
Radio Society in recogni-
tion of hisoutstanding serv-
ice in promoting interna-
tional friendship through
amateur radio. July 1989."

The meeting was
arranged by Robin Bellerby
G3ZYE.

DC Supplies

Electronic & Computer
Workshop Ltd have got two
new d.c. power supplies in
their range. The LC3012 and
LC1522 Minilab power sup-
plies offer high stability,
single/multi output, low
outputimpedance, overload
short circuit protection and
constant voltage/current
source.

The LC3012 has a 0-30V
output voltage and a 0-1A
output current, whereas the
LC1522 has a 0-15V output
voltage and a 0-2A output
current. General specifica-
tions include £2% accuracy,
0-50°C operating tempera-
ture range, 100us transient
recovery time and 198-242V
a.c. 50Hz single-phase
power requirement.

The Minilabs measure
250 x 100 x 190mm, weigh
3.5kg and can be obtained
mail order from:

Electronic & Computer
Workshop Ltd., Unit 1
Cromwell Centre, Stepfield,
Witham, Essex CM8 3TH.
Tel: 517413.

Injection Moulded
Components

Over 60 new products are
described inthe latest 4-page
New Products Bulletin, now
available from Moss Plastic
Parts Ltd.

Divided into the various
product sections, covering
furniture, packaging, protec-
tion, pastener protection and
miscellaneous components,
the bulletin features many
additions to a rapidly ex-
panding product range.

The new bulletin also
includes an up-to-date list of
contact names and tele-
phone numbers for all the
company'’sactivities, includ-
ing new enquiries.

Moss Plastic Parts Ltd.,
Langford Lane, Kidlington,
Oxford OX5 1HX. Tel: 3073.

No, nothing to do with
NASA. They are new de-
vices, marketed by Nevada,
that boost the output of
stadnard v.h.f. hand-held
transceivers to 25W output.

By sliding the hand-held
radio onto the unit, the hand-
held is convered into a
mobile of base radio that
may be used at high or low
power.

Formobile use, the “dock-
ing booster” is supplied
complete with a fixing
bracket for installation in a
car. At home, the unit may
be powered from any 12V
d.c. mains adaptor.

On the body of the
booster, there is an exten-
sion antenna socket, a mic
holderandtransmit/receiver
indicators.

Docking Boosters

Model BS25 is designed
to accept IC-2E, CT-1600,
Kenpro and similar models/
The BS23 is for FT-23 and

for these units is £659.95.
Nevada, 189 London Road,
North End, Portsmouth,
Hampshire PO2 9AE. Tel:

similar models. The price | 662145.

Portable Spectrum Analyser

The Hewlett Packard 8590A portable r.f. spectrum analyser
for under £5000 (£4500), with options 021 and H18, is the
latest special offer from Carston Electronics.

Fitted with an HP-1B interface, the 8590A is as equally
suited for stand-alone field testing as it is for use with an
integrated test system. Its wide frequency range (10kHz to
1.8GHz), large amplitude range (-115 to +30dBm) and more
than 100 functions programmable from the interface, make
it a very powerful analysis tool.

A flicker-free display uses a menu system to simplify

operation and keep the front panel uncluttered. The unit is
small enough to take just about anywhere as it weighs only

30lb.

Carston Electronics Ltd., 2-6 Queens Road, Teddington,

Middlesex TW11 OLR. Tel: 01-943 4477.
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Soldering Gun Kit

The Solder Division of Bib
Audio/Video Products have
intorduce a Soldering Gun
Kit to their range. The kit
comprises an instant heat
soldering gun, spare tip and
solderdispenser (containing
Multicore MK100 general
purpose solder).

The kit is packaged in a
strong plastics carry case.
The solder gun meets inter-
national standards and isan
ideal tool for quick, fast and
reliable soldering.

This kit, called the MG60,
is available from leading
hardware and electrical
stores and has a recom-
mended retail priceof £17.99
including VAT.

Bib Audio/Video
Products Ltd.,
Kelsey House,
Wood Lane End,
Hemel Hempstead,
Herts HPZ 4RQ/
Tel: 233233.

Satellite TV

InterTan UK Ltd, who trade in the high street as Tandy,
have announced that they will now stock the Tandy SR100
Satellite TV System in all their 300 stores nationwide.

The Tandy Sr100 Satellite System includes a remote
controlled, pre-programmable, 16-channel receiver. It is

compact, simple to operate and will connect easily to an
existing TV set. It will receive all of the eight Astra channels
currently available.

The Tandy Sr100 retails at £369.95 fully installed with a
12 months on-site maintenance contract. For the customer
who does want to d.i.y. the SR100 is available at £299.95,
with a full range of accessories available from Tandy for

installation.

Calling IC-202 Owners

The muTek Ltd RPCB
202ub is a complete
replacment receiver front-
endforthelcomIC-202series
of portable transceivers. It
employs advanced circuit
designtechniquesto provide
a combination of low noise
figure and superior dynamic
performance.

The RPCB 202ub has a
signal path designed for
minimum noise and high
dynamic range. A low loss
nitrogenfilled relay replaces
the diode antenna switching
system used by the
transceiver manufacturer.
This is followed by a very
low noiser.f. amplifier using
a modern silicon dual-gate
m.o.s.f.e.t. The noise figure
of this device is of the order
of 0.6dB, however as this
order of sensitivity is
unnecessary for any
terrestrial communications
(as this parameter is limited
by external noise) the design
trades some of the noise
figure for extra dynamic
range.

20

Followingther.f.amplifier
a very high performance 3-
pole Chebishev band pass
filter provides imzage
rejection and feedsthe mixer
via a resistive pad.
Considerable care has been
taken to ensure that the
mixer terminations are
adequate asfailureto dothis
will result in a considerable
degradation of potential
mixer performacne.

A high dynamic range
m.o.s.f.e.t. amplifier with
negative feedback folows
the mixer and is also
matched for low noise. The
outputfromthisstagedrives
the original crystal fiiter and
noise blanking circuitry.

The cost of the RPCB
202ub will be £60 and the
unitshould be available from
30 October 1989 (providing
no snags occur during initial
production). Post and
packing is £2.50.

MuTek Ltd.,

PO Box 24,

Long Eaton,
Nottingham NG10 4NQ.

Wireless

allgnalll[l
orldwide

2500BC

Edward Nye has written
two booklets, one called Ley
Lines Worldwide and the
other Wireless Signalling
Worldwide 2500BC. They
have been written after
seven and a half years of
intensive research which he
believes show that our
ancientancestorswere able,
in a simple way, to send
wireless signalsthroughthe
earth all over the world from
the great Megalithic Centre
at Carnac in Brittany, where
there are great standing
stones, etc.

This signal system could
onlysend Morse typesignals
and operated on the same
principle as the e.l.f.
transmitters that the USA
and Russia use to send
signals to submerged
submarines all over the
world. The only difference is
thatthe presentday method
require great megawatt
transmitters while the
ancient method used beams
of the “universal force”
modulated by quartz
standing stones in the beam
being caused to oscillate by
striking it with the signal at
the node nearest the top.

If you would like to know
more, the books are
available from bookshopsor
Edward Nye price £1.95 and
£2.95 respecitively.
Edward Nye C. Eng, MIEE,
The Hole in the Wall,

20 Hill Street,
Hastings TN34 3HU.

Morsum
Magnificat

The Alinco Range

| have recently received a
whole pile of colour bro-
chures from Waters and
Stanton Electronics with
details ofthe range of Alinco
transceivers.

The DR-510E: A v.h.f/
u.h.f.f.m.mobiletransciever.
Output power of 45W on
144MHz and 35W on
430MHz, with 5W low power
selection on both bands.
Fourteen multi-function
memory channels, multi-
coloured liquid crystal dis-
play, six channel spacing
steps, scanning modes,
built-induplexerand a multi-
function microphone. These
are just a few of the facilities
onthis rig.

The DR-110E. Av.h.f.f.m.
mobile transceiver. Forty-
five watts of power, four-
teen multi-function memory
channels, colour liquid crys-
tal display, sixchannel spac-
ing steps, scanning modes,
multi-function microphone
and comes complete with
mobile mounting bracket,
hardware and d.c. power
cable.

TheDJ-500E. Av.h.f./u.h.f.
f.m. dual-band hand-held.
With 6W on v.h.f. and 5W on
u.h.f, Features almost too
numerous to mention in a
small space - twenty mem-
ory channels, dual priority,
r.f. attentuator, one-touch
squelch deactivation to
mention but a few.

The DJ-100E. A v.h.f. f.m.
hand-held transceiver. This
has 6.5W output, ten memo-
ries, a battery save function
and an easy-to-see l.c.d.

For all the details on the
rigs, contact: Waters and
Stanton Electronics, 18-20
Main Road, Hockley, Essex
SS5 40S. Tel: 206835 or
204965.

Morsum Magnificat was first published in Holland, in
1983, by the late Rinus Hellemons PAOBFN. Now published
from London, itaimsto provide international coverage of all
aspects of Morse telegraphy - past, present and future.

It is for all Morse enthusiasts, amateur or professional,

active or retired and brings together material which would
otherwise be lost to posterity.
A UK sub will cost you £7 per annum, Europe & Eire is
£7.50, other countries is £7.50 surface mail or £9 air mail.
The Autumn 1989 issue has a really interesting cover
photograph of an Eddystone bug key that arrived on the
scene in 1948. | know this because there is a very informa-
tive articel on the history of the key inside the magazine!
Other authors come from all over the world and write about
Morse and associated topics that have happened all over
the world too.
Tony Smith G4FAI, | Tash Place, London N11 1PA.
Tel: 01-368 4588.
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OCTOBER 1989

NEWS

@® Over 3000 product lines

@® Many new Kits including

RF Frequency Counter
2 Power Supplies
3.5MHz Converter

® Construction feature —

2 watt Stereo Amp

@ Latest Books
@® Competition - £180

Audio Signal Generator
as 1st Prize

® £10 worth of Discount

Vouchers

@ Full details of the new

range of Multimeters.

Only £1.50 (nc psp)

(- B

SALES COUNTERS AT:
Park Lane. Broxbourne,
Herts EN10 7NQ.
Telephone: (0992) 441306

53 Burrfields Road,
Portsmouth, Hants PO3 5EB

\Te!ephone: (0705) 669021 9/

Cirkit's new range of Digital Multimeters offer a quite
unbeatable combination of features and value:

® Ranges include: frequency, capacitance and
temperature

@ Housed in strong ABS cases
@® Overload protection on all ranges
@ Full one year warranty
® 3'/2 digit, auto zero, auto polarity LCD, plus low
batt indication
® 200 hour battery life
@® All meters supplied with test leads, battery and
manual
® Remarkable value dc volts: 200mV-1kV Continuity and diode test
® 18 ranges ac volts: 200V, 750V Basic dc accuracy: +0.8%
@ 10A dc current dc current: 200uA-10A Size; 128 x 72 x 33mm
price £19.99 resistance: 20002-20M2
® Frequency measurement dc volts: 200mV-1kV Resistance: 200€2-20M{}
to 20MHz ac volts: 200mV-750V Frequency: 2kHz-20MHz
@ ac/dc current to 10A dc current: 200uA-10A Continuity, diode and HFE test
® 24 ranges ac current; 200uUA-10A Basic dc accuracy =0.5%
price £36.75
@ 30 ranges dc volts: 200mV-1kV Resistance: 200(1-2000M(}
@® Frequency and ac volts: 200mV-750V Frequency: 2kHz-200kHz
capacitance measurement dc current: 200uA-10A Capacitance: 2nF-20uF
@ Compact size ac current: 200uA-10A Logic, continuity, diode and HFE test
Price £37.9Il
® Frequency measurement dc volts: 200mV-1kV Capacitance: 2nF-20uF
to 10MHz ac volts: 200mV-750V Frequency: 2kHz-10MHz
@ Capacitance measurement dc current: 200uA-10A Continuity, diode, HFE. logic & LED
from 1pF to 20uF ac current: 200mA-10A test.
@ 39 ranges Resistance: 200£2-2000M(}
Price 557.:‘9
® Temperature measurement  dc volts: 200mV-1kV Resistance: 200(1)-2000M(1}
® Capacitance measurement ac volts: 200mV-750V Temperature: 200°-750°C
® 40 ranges dc current: 200uA-10A Capacitance: 2nF-20uF
Prica £;'5 gs ac current: 200uA-10A Diode. HFE and continuity test
@ 0.5% accuracy dc volts: 200mV-1kV Resistance: 200(2-2000M(}
@ Transistor HFE test ac volts: 200mV-750V Continuity, diode and HFE test

@ 26 ranges dc current: 200uA-104A Basic dc accuracy +0.5%

{Cirkit,

price £33.60 Prices inc VAT. Please add 90p for p&p. | "“—'L‘“ | i'ﬁ
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Theory

Motorola's One Chip Radio

Brian Dance reviews the Motorola MC3362 and MC3363 narrow band f.m. receiveri.c.s.

These two low power, narrow band f.m.,
dual-conversion devices from Motorola
are intended for use in CB and amateur
band radio, voice and data receivers,
cordless ‘phones, elc.

They provide a broad-band r.f.
capability to 200MHz using the internal
oscillator, whilst operation at more than
450MHz is claimed when an external
oscillator is employed. These devices need
a power supply in the 2 to 7V range,
consuming only a typical 3mA at 2V.

The use of these i.c.s greatly simplifies
the design of double superheterodyne
narrow band receivers, but the wide range
of possible options inevitably means that
some effort is required to design the
optimum circuitry for their use. This
article aims to take the reader through the
various circuit blocks of the devices, the
facilities offered and some practical
circuits.

MC3363 and MC3362

The MC3363 is packaged in a 28-lead,
plastics, wide SOIC (small outline
integrated circuit) package. It includes an
r.f. amplifier, the two mixers and
oscillators  for the dual-conversion
circuitry, a limiting i.f. amplifier and a
quadrature detection circuit. Other
functions integrated onto this i.c. include
received signal strength indication
circuitry, a squelch circuit and a data
shaping comparator for detecting f.m.
frequency shift keyed (f.s.k.) data
transmissions.

The MC3362 is made from the same
die as the MC3363, but a final metal mask
difference enables it to be optimised for
cordless telephone applications. The
MC3362 does not contain the r.f. pre-
amplifier or squelch circuitry, but the
second local oscillator provides a buffered
output which can serve as a system
frequency reference (normally 10.240 or
10.245MHz).

The absence of the r.f. stage in the
MC3362 results in a reduced sensitivity
which is quoted as 0.7V, whereas that for
the MC3363 is claimed to be better than
0.3uV, both for 12dB SINAD from a 50€2
source. However, an external r.f. amplifier
can be used to improve the sensitivity of
the MC3362, an amplifier circuit using the
3N211 or MFP211 m.os.fe.t.s being
suggested. The MC3362 is supplied in two
alternative 24-lead packages, a dual-in-
line and a wide SOIC mount.

Basic MC3363 Circuit

The internal block diagram of the
MC3363 with basic external circuit is
shown in Fig. 1. The base of the npn r.f.
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Fig. 1: Internal block diagram of MC3363

transistor is biased to about +0.8V from
an internal source to simplify common
emitter amplifier circuit design. If the
emitter is grounded, the emitter current is
about 1.5mA and the voltage gain is about
20dB with a 1k€2 collector load.

If desired, a resistor can be placed
between the emitter (pin 3) and ground,
with a parallel decoupling capacitor, to
reduce the current drain. At a 1.5mA
emitter current, the r.f. transistor provides
a noise figure of about 2dB at 50MHz and
a unity gain frequency (F,) of 3GHz. The
collector load may be resistive, but if a
tuned circuit is used as the load and the
input circuit is also tuned, great care must
be taken to avoid instability: e.g. a 2.2kQ
resistor 1s placed in parallel with a
collector tuned circuit in one Motorola
circuit design.

First Mixer

The output from the r.f. amplifier is
fed directly to a doubly balanced
multiplier which acts as the first mixer.
The first local oscillator signal is fed o
this mixer through a cascode amplifier.
The mixer typically converts the input
frequency down to the 10.7MHz first i.f.

The input to this mixer is differential,
but a single-ended input can be employed
without loss in system gain provided the

unused mixer input at pin 1 or 28 is
decoupled. This is most simply done by
connecting the pin directly to the positive
supply rail, although it can be decoupled
to the negative rail. The fully balanced
mixer circuit shown results in the local
oscillator signal being strongly attenuated
(-41dB) at the r.f. signal mixer input, this
helps to reduce the local oscillator
radiation at the receiving antenna.

The first mixer provides a typical open
circuit conversion voltage gain of 24dB
which is constant up to 7MHz. Internal
circuits provide roll-off above this
frequency to reduce the r.f. and oscillator
signals fed to the second mixer.

Typical the gain at 10.7MHz is 18dB.
The mixer output circuit is an emitter
follower which provides a 330Q
impedance match for driving conventional
10.7MHz ceramic filters.

If the mixer output is fed to a high
impedance crystal filter, impedance
matching components will probably be
required to prevent the frequency response
of the filter from being affected.

First Local Oscillator

The first local oscillator requires only
an external tuned tank circuit. The
oscillator includes internal Varactor
tuning  diodes  for  multi-channel
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applications. The net capacitance across
the local oscillator tank pins 25 and 26
increases from 10-15pF to 20-25pF as the
voltage applied to the Varactor control pin
27 of the MC3363 falls from the positive
power supply to the minimum of 0.7V.
Voltages outside this range may cause the
oscillator to stop functioning. The
Varactor control pin should be bypassed
by a 10nF capacitor unless fed from a
regulated positive supply.

The buffered output from the local
oscillator is suitable for interfacing to a
phase locked loop (p.lLl.) frequency
synthesiser. Extra current has to be
injected into the local oscillator for this
application by connecting pull-up resistors
of 10kQ-47k€2 from the positive supply
line to each oscillator tank pin; oscillator
frequencies of up to 150MHz have thus
been obtained.

First Oscillator for Single
Channel

The first local oscillator can be crystal
controlled for single channel use. In this
case for the initial alignment of the first
oscillator, it may be connected as shown
in Fig. 2. The core of L1 is adjusted so
that it resonates some 2-3MHz below the
crystal frequency. The frequency is
checked by examining the buffered output
using a high impedance probe or by a
form of inductive pick-up which will not
affect the oscillator frequency. The
connection between L1 and L2 is now
removed and X1 and R2 added, as in the
final configuration of Fig. 3.

If an r.f. signal is applied 10.7MHz
above or below the crystal frequency is
applied, receiver quieting will confirm the
oscillator is operating at the correct
frequency. The local oscillator amplitude
should be about 200mV peak-to-peak at
either tank pin. The buffered output
provides 200-600mV  peak-to-peak,
depending on the supply voltage. Resistor
R2 is required to prevent oscillator
latching.

Motorola states that this method has
proved effective at up to 65MHz using 3rd
overtone crystals, but was unreliable at
higher frequencies with 5th or 7th
overtone crystals. Higher frequency
operation on a single channel can be
achieved by the injection of a signal into
the local oscillator port.

The resistors marked R1 in Fig. 3
should be 10k£2-47k€2 in value; they add
some current and gain to the local
oscillator. Inductors L1 and L2 should be
nominally equal in value. Resistor R2
should be 300 to 1.5k€Q. Crystal XI
should be a third overtone series mode
crystal (no load capacitance is specified).

For frequencies around 75-200MHz,
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Fig. 2: Alignment circuit for first
local oscillator

or more, where p.LL frequency synthesis
is not required, it is recommended that
this oscillator is driven from an external
source. The differential inputs must be
driven from a wideband r.f. transformer or
balun with an input voltage at either tank
pin of about 100mV to ensure correct
mixer operation. Care should be taken to
avoid any inductance present at the local
oscillator tank pins from resonating with
the internal Varactor capacitance - a
resistor of 5082 to 100€Q2 should prevent
this, This approach ensures that no loss in
mixer gain is apparent until the r.f. and
oscillator inputs are taken to over
450MHz. Image frequency consideration
may limit the maximum r.f. input
frequency to less than 450MHz.

Second Mixer

The 10.7MHz signal is filtered by a
ceramic filter and fed to the input of the
second mixer. This is also a double
balanced mixer to achieve minimum
spurious response. It may be employed to
convert the 10.7MHz first i.f. to a 455kHz
second i.f. The typical open circuit
conversion voltage gain is 25dB.

In low-cost applications the second
mixer is typically driven from the
10.7MHz ceramic filter (Fig. 1) with one
of the mixer inputs bypassed directly to
the positive supply. If a high impedance
crystal filter is used, impedance matching
will probably be required at the second
mixer input to maintain the filter response.
The circuit provides second mixer output
roll-off above 500kHz to reduce spurious
response and idle noise.

The second local oscillator is a
Colpitts circuit which may be crystal
controlled at 10.240 or 10.245MHz
(depending on the first local oscillator
frequency). The crystal should be
specified for fundamental mode operation
and calibrated for parallel resonance with
a load capacitance of 30-40pF.

The output impedance of the second
mixer at 500kHz is 1.5k€Q in parallel with
50pF. This matches the input impedance
of standard 455kHz ceramic filters with
typical input and output impedances of 1.5
to 2k€2.

Fig. 3: Final local oscillator circuit
for single channel operation

Limiter-detector

The second mixer output is passed
through a ceramic filter, after which the
signal can be applied single-endedly to an
amplitude limiter followed by a detector.
The 1.5k input impedance of the
limiting amplifier provides good power
transfer from ceramic filters. The limiter
has a 10pV sensitivity for -3dB limiting
flat to IMHz. An internal 5pF capacitor
couples the limiter output to the
quadrature tank circuit and the detector
input. The 455kHz circuit may be built
using a parallel tuned circuit, perhaps
180pF in parallel with 680uH. The
quadrature tank pin cannot drive typical
ceramic resonators.

Meter Drive

The amplitude of the r.f. input signal
can be monitored using the meter drive
circuit which detects the amount of
limiting in the limiting amplifier. It
produces a linear change in current,
nominally 100nA, at the meter drive pin
for each dB of change at the r.f. input.
This meter drive circuit has a fairly linear
response over a 60dB range.

The output must be buffered to drive a
received signal strength meter. To obtain a
linear received signal strength indication,
the meter drive pin (pin 12 of the
MC3363, pin 10 of the MC3362) should
be clamped to within about 300mV of the
supply voltage to prevent loading of the
meter drive current source. This disables
the carrier detect output (high output). The
current output (typically 4-12A) must be
converted to a voltage. Negative feedback
is required in the output buffer to
counteract  buffer amplifier gain
variations; output level adjustment may be
desirable.

It is also possible to configure the
meter drive and carrier detect circuitry so
that the carrier detect output is
programmed with a resistor from the
meter drive pin to the positive supply line.
A pull-up resistor is required, since the
carrier detect pin is an open collector
output. An r.f. input exceeding the
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1

programmed trip level will produce a low . .
r.ﬁ%}u[pul of less than 0.1V at the carrier 3 R A MC3363 Mutlng
detect pin. If the r.f. input is below L B '

the trip level or if the receiver is -
detuned, the carrier detect pin '
will be at the positive supply
potential.

The trip level is set by
the resistor between the
meter drive pin and the
supply. The trip level
can be set to approxi-
mately -110dBm at the
input to the first mixer
(about the 12dB SI-
NAD point of receiv-
ers with no external
r.f. amplification) by
using a 130k resistor,
The meter drive current
will not have the same
linear 100mA/dB rela-
tionship between the cur-
rent and the input level as
when the meter drive is buff-
ered as discussed previously;
an analogue output of the re-
ceived signal strength is therefore
not easily achieved when the carrier
detect circuit is used in this way.

There are two methods of pro-
viding audio muting. The carrier
detect output can be d.c.
coupled to the MC3363
muting operational ampli-
fier input at pin 15 and
the amplifier output can
serve (o mute the au-
dio. In this case the
amplifier output at
pin 19 serves as a
switch to ground in
the audio signal
path. As the carrier
level decreases be-
low its tripping point,
the potential of the
carrier detect pin rises
to that of the positive
supply line, thus causing
the amplifier to saturate
and the audio to be muted.
This approach requires a
minimum number of external
components.

The other muting technique
involves using the operational
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Fig. 4: Synthesised 144MHz f.m. receiver
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Fig. 5: The 256 channel frequency synthesiser for use with 144MHz f.m. receiver

amplifier as an active noise filter to detect
noise above the audio’ passband. The
recovered audio is fed through the active
filter, rectified, integrated and compared
with a reference level. If the level rises
above the reference, a squelch gate is
triggered. Motorola suggests that the data
slicing comparator on the MC3363 might
be used as a squelch gate. This type of
muting circuit frees the meter drive circuit
and allows it to provide a linear output.

Data Recovery

The MC3362 and MC3363 contain a
data slicing comparator which provides
data shaping and limiting of fsk. serial
data transmissions. The data slicer may be
capacitively coupled to the recovered
audio pin through a 10nF to 100nF
capacitor. Larger coupling capacitors may
result in distortion of the detected output,
but a pull-down resistor from the detector
output pin to the negative line will reduce
this problem. A pull-up resistor to the
open collector comparator output is
required. A high value resistor (not less
than 120k€2) may be connected between
the comparator output and input to

provide hysteresis. This helps to maintain
data integrity as the recovered audio
becomes noisy as well as for long bit
strings of one polarity.

The maximum useable f.s.k. data rate
for any narrow band f.m. system is
typically 1200 baud, subject to i.f. and
quadrature bandwidth and adjacent
channel spacing limitations.

Practical Implementation

High frequency layout techniques are
critical to obtain optimum receiver
performance. Motorola recommends a
single or double-sided copper clad board
with an adequate ground plane properly
earthed. Lead lengths must be kept short
to minimise r.f. path lengths. Decoupling
capacitors should be placed as close as
possible to the integrated circuit. Poor
constructional techniques may lead to
reduced receiver sensitivity, impaired
noise quieting and, possibly, oscillation.

Receiver

The MC3363 device has been used in

the circuit of Fig. 4 with the frequency
synthesiser circuit of Fig. 5 to cover the
whole of the 144MHz amateur band in
256 channels, spaced at 20kHz. The
MC3363 device was selected because it
provides a squelch facility with the
advantage of a minimum component
count. The supply voltage should be
above 3V, since this increases the current
in the local oscillator circuit and ensures
satisfactory operation of the voltage
controlled oscillator (v.c.0.) of the
MC3363 above 75MHz. The 10k pull-
up resistors in the pin 25 and 26 circuits
also inject extra current from the positive
line. The components shown resulted in
an average v.c.o. gain of 1.5SMHz/V.

The v.c.o. output from pin 24 is
amplified by the MPS5179 and is then fed
into the MC12017 dual modulus pre-
scaler of Fig. 5. The latter drives the input
of the p.L1. frequency synthesiser which is
the MC145152-1 device of Fig. 5. It has a
p.L.l. parallel input format. Active
integration in the loop filter is provided by
the MC33171 bipolar amplifier which was
chosen for its low power drain, offset
adjustment capability and ability to
operate from a single supply voltage.

Acknowledgments and Availability

Limited quantities of the MC3363 (surface mount package only) are available from Axiom Electronics, Turnpike
Estate, High Wycombe HP12 3NR. Tel: (0494) 461616. Axiom Electronics can also supply the Motorola Application Note AN980
which covers both the MC3362 and MC3363 devices.
The MC3362 is stocked by Cirkit Distribution Ltd. Park Lane, Broxbourne, Herts EN10 7NQ Tel: (0992) 441306.
Lastly thanks to Motorola Limited for permission to reproduce excerpts from their Application Note AN980.

ike Road, Cressex
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Theory

The Enhancement of HF Signals by

Polarisation Control rart:

As any amateur knows, to get the best out of your v.h.f./u.h.f. equipment you need to be able
to control the polarisation. But what about h.f? B. Sykes G2ZHCG takes a look.

At v.h.f. and u.h.f. the ability to control the
polarisation response of an antenna from
the shack is very useful indeed, in fact
almost essential. The polarisation of
signals received from satellites is rarely
known, depending not only on the attitude
and spin of the satellite but by the fact that
signals have to traverse one or more of the
ionised layers above the earth’s surface.

Polarisation at HF

Little seems to be known about the
changes in polarisation which occur at h.f.
when signals are reflected from the
ionosphere as in normal over-the-horizon
long distance propagation. Polarisation
control at h.f. is unheard of, the antenna
and control requirements have always
seemed to be quite out of the question. The
advent of the polarphaser and crossed Yagi
system giving a simple means of
polarisation control, has so far only be
used at v.h.f. and uw.h.f. Consideration of
practical antenna size seem to rule the
system out at h.f. but a year or so ago first
experiments were conducted on 21MHz
with a polarphaser made up for that band
together with crossed dipoles mounted
vertically in X formation. Results were
encouraging but inconclusive due to the
lack of directivity of the antenna system.
Control of polarisation is only possible
when the signal is in the beam of the
antenna, and it proved very difficult
practice to ensure that the dipoles were
broadside to the received signal thus
enabling control to be achieved.

Openings on 28MHz

When it became apparent that 28MHz
was really opening regularly, a 28MHz
polarphaser was made up together with a
suitable antenna system. The antenna
consisted of two 3-element Yagis mounted
in cross formation on a common boom
with the elements at 45 degrees to the
horizontal. The Yagis were designed for
optimum back to front ratio using 0.2A
spaced reflectors and 0.1A spaced
directors. Particular emphasis was placed
on ensuring a good match to the two 500
feeders. The system was mounted on a
rotator at a height of 7.5m.

Take off was completely clear in all
directions except to the South where the
presence house impeded the path. Local
tests were conducted with G3BFC some
500m away to prove the effectiveness of
the system and 30dB of polarisation
discrimination was found to be achievable.
Due to the lack of a clear path to the South,
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most tests were conducted to the East,
using the Cyprus and Perth beacons
together with numerous contacts with DX
stations. The practicality of the project is
always in mind with new antenna systems,
in particular the vital “Gain/Aluminium”
ratio. Six elements are being used and
comparison must be made with the same
number of elements used as a straight Yagi
which would add 3dB to the gain of a
single 3-element. A crossed Yagi mounted
in X formation with feeders to each half,
together with a polarphaser will give the
following polarisations - horizontal,
through elliptical to clockwise circular,
through elliptical vertical, through
elliptical to anticlockwise circular and
through elliptical again back to horizontal.
Slant polarisation at 45 degrees is not
available, unless provision is made to
switch to individual halves of the crossed
Yagi.

Serious Testing

Before the commencement of serious
testing it was necessary to prove that the
sensitivity of the receiver did not vary with
rotation of the polarisation control. The
effect of altering the phase of the feeders is
precisely the same as altering their length,
which in many installations will be found
to alter the sensitivity of the receiver.
There are two reasons for this, first that
although the feed system is supposed to be
50€Q: cable, s.w.r. meters, plugs and
sockets, etc., are only “nominal” 50€2 and
may vary widely. The other more
important reason is that the input
impedance of the transceiver on receive is
not 5082. The input impedance of the
transceiver in use, a Yaesu FT-757 GX2
was measured and without the attenuator
switched in was found to be 60€2. This was
good enough to ensure negligible change
of S-meter reading when the acid test was
applied, namely adding a quarter wave to
the feeder length.

Interesting Results

Results proved very interesting and
very worth while particularly on reception,
fully satisfying and previously mentioned
Gain/Aluminium Ratio. Most QSB proved
to be caused by polarisation changes and
signals could be peaked up by choosing the
optimum polarisation, sometimes by as
much as 20dB - some 3 or 4 S-points. Only
occasionally did rotation of the polarisation
control make little difference and this
probably reflected the lack of a 45 degree
position in the system.

The most important factor is the rate of
change of polarisation and whether it
would be possible to compensate
manually. The number of hops would
appear to govern the change with the
expectation that multi-hop propagation
would result in random high speed change.
This did not prove to be the case although
tests were conducted at varying ranges to
prove or disprove the point.

Single Hop

The Cyprus beacon on 28.200MHz was
particularly useful as an example of single
hop propagation. This beacon was the first
indication that the band was opening and
during the first half hour or so polarisation
was changing quite slowly even remaining
constant for up to a minute, with distinctly
predominant polarisations differing from
day to day. Although it was quite possible
to constantly rotate the control to maintain
optimum signal strength, tests were
conducted to try and ascertain which was
the best average polarisation to use. One
of the two circulars with a slight
advantage to clockwise was usually
predominant, but often vertical was the
best with horizontal the lest effective.
Although the Cyprus beacon is itself
vertically polarised there did not seem to
be any particular difference between the
beacon and other Middle East stations
using horizontal polarisation.

Two Hop

Two-hop propagation to India did not
differ greatly from single hop with very
similar characteristics and rate of change.
The Perth beacon and many contacts with
Australian stations provided examples of
multi-hop propagation and although there
were a number of occasions when the
signal could not peaked manually, quite
often the signal behaved as with single
hop propagation. It became apparent that
the ionosphere was having a “Combing”
effect imposing the prevailing polarisation
on the last reflection regardless of that of
the arriving signal. Again circular gave the
best average signals and leaving the
control set at horizontal as with a normal
installation was a distinct advantage. It
always proved possible to bring a weak
signal out of the noise by changing to
another polarisation.

The apparent “Combing” effect of the
ionosphere is particularly interesting and
was the subject of further tests. Two
receivers were used connected to the same
antenna system. with one tuned to the
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SEE US AT THE

LEICESTER SHOW -

BEARCAT 200XLT

Save money when you
buy this top-of-the range
scanner. 200 memories,
coverage from 66-956
MHz, priority channel
monitor, channel lock-
out delay and auto AM/
FM switching go to
make a great package
and we add further value

Choose either a free brsggdband mag-mount or
a free mast-mount SkyScan scanner antenna
worth £14.95 and a free cigar adapter kit when
you order your Bearcat (and £30 off RRP!)

£229.99 .. save £49.45

COBRA SR-925

With coverage from 29-512MHz (with gaps),
16 memory channels, 2-speed search, high
sensitivity (0.3 mV) and 1 watt of audio this
scanner is ideal for beginner and enthusiast
alike! Raycom adds £30 worth of free antenna,
cable, plugs and sockets anddrops the price to
bring a blistering scanner package to our cus-
tomers. Call now for an information leafiet!

£159.99 .. save £30.00

ICOM IC-R7000

An unbeatable offer from Raycom - £30 off the
retail price and a free Bearcat handy scanner
covering 29-512MHz (with gaps) worth £99.85
- a total saving of an incredible £129.95! Can't
believe it? Send SAE for an information leaflet
and offer details. Raycom Credit Card is avail-
able - just £96 deposit and £36 per month!

£959.00 .. save £130.00 |

STAND $36

ICOM's popular dual bander, 25 watts on both
bands, great looking and readable display, full
duplex capability, 40 memories and input moni-
tor for instant repeater check, All you need add
is an antenna and we have taken care of that.

Regular retail prices:
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Broadband mag-mount antenna
Tolal regular price ...........ccccccoevnee.
Raycom package price

SAVE £35!

.. £499.00
£1495
£513.95

Raycom Credit Card is available on this pack,
Just £48 deposit and monthly payments of just

\_£18! Why wait, send for written details now! )

ICOM IC-725

ICOM's latest addition to the family, the 725
gives a full 100 watts of multi-mode power and
is the second rig to use the DDS (Direct Digital
Synthesizer) system. 10 Hz steps for smooth
tuning, all mode squelch, 26 memories, and
many other features make the 725 the starter
rig for those who want more than a starter rig -
it's unbeatable value - just look!

Regular retail prices
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FM TX/RX (AM RX) board

20 AMP PSS i simimnisaiivismnsa
G5RV Vzsized antenna ..........
FIBtMIC :viaisimmni

Tolal regular price ...............cccouune
Raycom package price

SAVE £116!

Raycom Credit Card is available on this pack,
just £85 deposit and monthly payments of just

L £32! Why wait, send for written details now!

HF all mode 100W transceiver, 0.1-30MHz,
with the exclusive Raycom mod improving
receiver dynamic range by 15-20 dB. Turns a
good receiver into a greal receiver. |deal as a
base and particularly suited for mobile/marine
use with it's light weight and click-stop dial.
Save money with the FAYCOM STARTER
PACK - it's unbeatable value - just look!

Regular retail prices:

| B T G
Raycom RX med..........
20 Amp PSU .......cccvniinenne
G5RV Vzsized antenna ......................
FBLE UG oviiaissiisnisnassssisisn insaismmias
Total regular price

Raycom package price £749.00

SAVE £135!

Raycom Credit Card is available on this pack,
just £77 deposit and monthly payments of just
|_£28! Why wait, send for written details now!

YAESU FT-470

Yaesu's new dual bander
is ex-stock at last and
packed with features -
dual display, dual band
monitor, 4 VFO's and 42
memories, power saver,
auto power off, CTCSS,
DTMF autodial and a wide
range of options - SAE for
information sheet.
Regular retail prices
L (T B e . £389.00
FNB-10 nicad 7.2v, 600mAH ............ £34.50
Wall charger ......... . 817N
Soft carry case . £10.58
Broadband mag-mount antenna ........ £14.95
Total regular price
Raycom package price

SAVE £42!

Raycom Credit Card is available on this pack,
just £45 deposit and monthly payments of just
L_EL 6_' Why wait, send for written details now!
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£21.00

o

RAYCOM COMMUNICATIONS SYSTEMS LIMITED, INTERNATIONAL HOUSE, 963 WOLVERHAMPTON RD, OLDBURY, WEST MIDLANDS BS 4RJ. TEL 021-544-6767, Fax 021-544-7124, Telex 336483 IDENTI G.

COMMUNICATIONS SYSTEMS LIMITED
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> RAYCOM gives you more BUYING POWER

ALLMAJCRCREDIT CARDSACCEPTED. BC,
ACCESS, DINERS. INSTANT CREDIT UPTO
£1000 (SUBJECT TO STATUS) WITH
RAYCOM CREDIT CARD (APR 32.9%). FREE
CREDIT ON CERTAIN ITEMS AT MRP. CALL
NOW FOR MORE DETAILS.

ORDERING INFORMATION

WE STOCK ICOM, YAESU, BEARCAT, MFJ,
BUTTERNUT, CUSHCRAFT, AEA, TONNA,
NAVICO, TEN-TEC AND WELZ AMONG
MANY OTHERS. CALL FOR FULL LIST.

TEL: 021.544-6767
PHONE BEFORE 4PM FOR NEXT DAY
DELIVERY BY COURIER (£15.001 - OR2PM
FOR DELIVERY BY POST (£10.00 P&P)
PLEASE ALLOW TIME FOR CHEQUES TO
CLEAR. MANY OTHER ITEMS IN STOCK.
PLEASE CALL FOR MORE INFO AND FOR
EXTRA SPECIAL DEALS!

INFOLINE 0836-771500 5-8pm (weekdays)

OPENING HOURS 95,30 MON TO SAT,
LATE NIGHT FRIDAY TIL 7 PM. T3 DE RAY
GAKZH, JM GBZMP AND JULIAN
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Cyprus beacon known to be vertically
polarised and the other tuned to a Middle
East station using horizontal polarisation.
The correlation of polarisation change
between the two stations was 100 per cent.
A further test between the Cyprus beacon
(one hop) and the Perth beacon (multi
hop) showed correlation of polarisation for
at least 80 per cent of the time.

No Doubt

There is no doubt therefore that the
ionosphere controls the polarisation of
reflected signals and that the final received
polarisation is that of the prevailing
ionospheric reflection, the polarisation of
the signal arriving at the ionospheric being
totally irrelevant. The ionosphere can
perhaps be visualised as a hanging curtain
of wires, swinging in direction and
reradiating the signals at the polarisation
of the direction of the wires at the time of
reflection.

Interferance reduction was found to be
very useful. The 28MHz band seems to be
very prone to man-made hash from motors
and computers. Always this interference is
strongly polarised and being local and
unvarying can be very effectively nulled
out. Even the racket from a computer in
the shack can be reduced, the amount of
reduction depending on the screening
integrity of the feeder system in the shack.

The use of baluns on the antennas is
absolutely vital if locally induced noise
levels are to be reduced. Although at first
it was expected that QRM would be of
differing polarisation and could therefore
be reduced, the “combing” effect
precluded this although local stations
which had not been reflected from the
ionosphere would be of constant
polarisation and could therefore be nulled
out. It is interesting to note that with a
good receiver, when the band is open the
general noise level from the ionosphere
can be heard varying with polarisation
change.

The system is capable of accepting
transmitter power and circular is normally
used. It is very tempting in a “pile up”
situation to choose the polarisation giving
the highest received signal strength, just as
the station goes over, thus perhaps the first
vital words in at enhanced signal strength.
The problem is whether the received
polarisation shift is the same as the
transmitted shift, the “curtain of wires”
analogy seems to indicate that it will be
the same but investigating this aspect
requires polarisation control at the other
station and this does not exist at the
present time.

The use of a computer to automatically
choose the optimum polarisation gives
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considerable food for thought. The
possibility of a constant 2 or 3 S-points
improvement in received signals is a very
strong incentive. The old adage - “If you
can't hear them, you can't work them,
regardless of transmitter power” is very
true. The necessary software should not
prove too difficult but the hardware
problems would be considerable.
Interference is the first though, computers
are bad enough on 28MHz without
deliberately connecting one to the antenna
system. A very fast a.g.c. line to control
the computer may be necessary bearing in
mind that with s.s.b. the computer may
have to sweep through all polarisations
and choose the optimum, all within the
envelope of a syllable of speech. Using
average signal strength would be much
simpler but no so effective. The ability to
choose optimum signal-to-noise ratio
instead of maximum interference levels
are high.

Computer Control

Computer controlled active antenna
systems have been used at v.h.f. for
optimum reception of TV signals for
rebroadcast purposes and commercial
techniques at  commercial  prices
undoubtedly exist. The concept of
enhancing reception of h.f. signals by up
to three S-points at reasonable prices is
now evident and must be pursued.

Part 2 of this series will look at a different way of providing a fascinating and useful visual
display of the characteristics of the incoming signal - using an oscilloscope

CASIH N AT TIHIE LIEICES TIER
AMATIEEUR [RADIOC SIRIOW WITH
PRACTICAL WIRELIESS

Cut out this coupon, bring it with you to the Leicester Amateur Radio Show and save 5%
on anything purchased from the Practical Wireless and Short Wave Magazine stand -

that's stand number 3.

Or.....

Cut out the coupons from both the October and November issues of Practical Wireless
and save 10% on anything purchased from the Practical Wireless and Short Wave

Magazine stand.

Offer limited to a total of two coupons per transaction
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Feature

Two Years of the Friedrichshafen
Amateur Radio Show

The annual radio fair at Friedrichshafen in West Germany has rapidly established itself as
the European ham radio show. Amateurs travel hundreds of kilometres from all over Europe
to visit this event, often staying for all three days in order not to miss any of it. We have sent
Roger Hall G4TNT over there for the last two years to find out why it is so popular and we
thought readers would like to hear what he thought of his two visits.

I had heard a lot about the Friedrichshafen
radio fair from the various dealers that I
know through my work on the advertising
side of Practical Wireless and Short Wave
Magazine. They had all said that it is the
best one in Europe and, although it is a
long way to go for a show, it is well worth
a visit. 1 am not usually very fond of
exhibitions, probably because I have to go
to so many, but I thought that I should see
this one for myself and I must confess that
I was most impressed with it.

Friedrichshafen is situated on the
shores of the Bodensee, a lake which
forms part of the Swiss/German border
and which is better known to us as Lake
Constance. The town itself is quite small
but, as it is a popular holiday resort, there
are plenty of hotels for visitors. The
easiest way to get there from England is to
fly to Zurich, catch a train to the lake then
a ferry across and into the centre of the
town, It is also quite feasible to drive there
as it is only about 1050km (650 miles)
from London. If you can start early
enough in the moming to catch one of the
first ferries across the Channel, then you
should arrive in Friedrichshafen by late
evening.

For the amateur really worried about
their s.w.r.

30

The exhibition centre is on the outskirts
of the town and is very easy to find. A
massive car park is directly opposite the
entrance to the halls and there are also
facilities for caravans and tents both inside
and outside the grounds.

The Show

The show itself occupies three of the
halls in the exhibition complex. The first
hall, which is as big as the one used by the
RSGB at the NEC, contains the main part
of the show, all of the importers and larger
dealers are there. The second, smaller hall
has the overflow from the first one and the
third hall, which is the same size as the
main one, is the flea market. There are
also quite a few exhibitors in the grounds
outside and it is easy to understand why it
can take three days to see everything.

Wandering around the main hall, I was
impressed not only by the size of the
stands, but also by their quality. The
exhibitors had obviously spent a lot of
time and money in order to create the right
impression. Naturally, the Icom, Kenwood
and Yaesu stands were very attractive but
most of the other dealers had also taken a
lot of care to make sure that their stands
looked good, some even had their stands
wallpapered by professional decorators -
not the sort of thing that you would
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normally expect for a radio show.

On the Classic International stand I met
Joe Vaartjes, the European distributor for
BNOS products and Allweld towers and
masts. He told me that his display had
taken almost two days to set up. | could
believe it too. I have never seen so many
antennas on one stand. He had managed to
erect everything from h.f. beams and
verticals through to microwave beams. It
seems that when you hire a stand at this
show, it includes the airspace above it.

Joe smiled when he explained why this
show is so popular with the dealers. It is
because most of the amateurs who go to
Friedrichshafen are there with the specific
intention of spending money. This was
borne out on the Saturday when Joe
showed me how little stock he had left.
With a day of the show still to go, he had
sold almost everything that he had with
him, including a kilometre of H100 cable!

I particularly liked the way that the
larger dealers laid out their stands. They
had rows of different models all plugged
in and laid out on benches with chairs
where the customers could sit and play to
their heart’s content. Each set had
headphones, so noise was not a problem.
I'm sure that this hands-on approach is
what the customers want and | certainly
enjoy a bit of knob twiddling far more
than just looking at dead radios.
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A British trader telling a customer what to do with his "endstufen"!
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Two well-known British traders tucking into lunch!

One radio that you may have heard
about but will almost certainly not have
seen yel is the new scanner from AOR
Limited, the AR-3000. This was actually
the hit of the 1988 show.

Years ago, when AOR released the
AR-2001 it was an immediate worldwide
hit, mainly because it had continuous
coverage from 25 to 550MHz. They
followed this up with the AR-2002 which
has the same coverage as the 2001 plus
800 to 1300MHz, proper buttons and a
tuning knob instead of that horrible
membrane keyboard.

Their new scanner, the AR-3000, is
housed in the now-familiar small slope-
fronted case but similarities to previous
models end there. It frequency coverage is
a phenomenal 100kHz through to
2036MHz - without any gaps! The
receiving modes are u.s.b., Lsb., cw.,
am., fm.(W) and f.m.(N) and the tuning
step sizes are user selectable from
0.05kHz to 100kHz in 0.05kHz steps.
There is a tuning dial on the front panel
and | liked the way that this knob
incorporates a pull-out click switch,
which, when activated, multiplies the
chosen step size by ten.

The scanning speed is 20 channels per
second, which is higher than usual but, as
this set has 400 memories in four banks of
100, this sort of speed is necessary in order
to check them all in a reasonable time.

As with most scanners, the AR-3000
allows upper and lower limits to be set for
searching portions of the band but, as the
memories are split into four banks, so four
pairs of limits can be set and it it possible
to switch between them instantaneously.
Similarly, there are also four priority
channels.

Unusual Feature

Another unusual feature of this set is
the way that the attenuator can be
programmed into particular channels
instead of just being an on-off switch on
the case. Also, up to 48 spot frequencies
can be locked out for smoother dial tuning
or searching. This is an unusual function
and should not be confused with the usual
channel lockout that enables the scanner to
skip over preselected memories.

One offset frequency can be
programmed into this scanner, there is a
clock with an on-off timer and, perhaps
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The Sony CRF-V21, an all-singing, all-dancing, h.f. receiver

the most important feature of all, there is a
built-in data interface with an RS 232
communications port on the rear of the
case. | saw this port in use when Mr lzumi
from the Research and Developement
Department of AOR demonstrated what he
called a very simple program on his NEC
laptop computer. The large liquid crystal
display was set up with two axes. The
vertical one showed signal strength and
the horizontal one was for the chosen
frequency range. Mr Izumi punched a few
buttons on the scanner and the bottom line
on the display then showed 144 at one end
and 146 at the other. Within a few
seconds, various height spikes had risen
up from this baseline. Each spike
represented a signal, its position showed
the frequency and its height showed the
signal strength and it was possible to see at
a glance the activity of that section of the
band. This was a version of the fabled
panadaptor, a device that allows scanner
users to watch large sections of the
spectrum almost simultaneously.

With this unit, it is possible to leave the
scanner on an active channel, only
changing frequency when there is visual
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indication that another signal has
appeared. No more wasting time scanning
up and down an empty band. Mr lzumi
then showed me how this particular
program will also give a hard copy
printout of the time that the signals
appeared, their spot frequencies and the
signal strength. All this from a “simple”
program!

Neither Mr lIzumi nor Mr Takano, the
President of AOR, could tell me the exact
UK price but it should be less than £800.
Watch out for it when it arrives in this
country. It was originally promised for
September 1988 but technical problems
have caused delays and it will now
probably be in September or October of
this year.

Heathkit On Show

Another dealer who was doing good
business in the main hall was Difona
Communication. This surprised me, not
because there is anything wrong with the
company, but because they had a stand
that was devoted entirely to Heathkit
equipment. | have not seen anything from
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The Classic International antenna display

Heathkit since they closed their shop in
Tottenham Court Road. 1 know that
Heathkit products are still available in this
country from Maplin Electronics but I did
not know that there was such a range on
offer. Difona are obviously committed to
promoting Heathkit products and as a
result this brand is still very popular in
Germany.

This was shown by the fact that Difona
had taken 500 Heathkit catalogues with
them to the show and they had sold them
all at a pound each by lunchtime on the
Saturday. Unfortunately, I had waited until
Saturday afternoon before asking them for
one, but luckily they had heard of
Practical Wireless so they took their very
last shop copy of the catalogue out of the
hands of a prospective customer, which is
why [ can now give you a few more
details.

The Heathkit corporate colours are now
two tone beige, soon to be changed to
charcoal grey. The radios that I saw on
show were a QRP/c.w. transceiver for 3.5
to 28MHz, a 50W c.w. transceiver, two
144MHz hand-helds and a 150kHz to
30MHz receiver. There were also all sorts
of useful accessories such as a d.Lm.f.
decoder, a 1kW h.f. linear amplifier,
various antenna tuners, wattmeters, s.w.r.
and power meters, an active h.f. antenna, a
dummy load, several antenna switches and
much more. One item that particularly
interested me was the HK-32 packet
decoder. This is a kit version of the AEA
PK-232 decoder that is currently on sale in
this country and it appeared to be identical
in every respect. Difona can be contacted
on 010 49 69 846584,

The Sony Stand

Another firm that it was very nice to
see taking a stand was Sony. They had all
of their usual products on show - the Air 7,
the ANT 1 and so on - but they also had
two radios that I had not seen before. The
CRF-V21 is an all-singing, all-dancing h.f.
receiver. It has a built-in printer and
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decoders for RTTY and weather satellite
transmissions and an RS232 interface. It is
also a first class short wave receiver with
coverage from 9kHz through to
29.999MHz in all the usual modes as well
as f.m. in the v.h.f. broadcast band.

It has a very large liquid crystal display
that gives all of the information that you
are ever likely to need and which can also
be switched to spectrum analyser mode. It
will then work as a panadaptor and display
all of the activity on the band in graph
form. This is a very impressive radio that [
am sure will sell well, even at the proposed
price of more than £3000.

The other radio that caught my eye is
not a new model but | have not seen it on
sale in this country. The WA 8800 struck
me as the ideal “holiday” radio. It is quite
small, less than half the height of the ICF-
2001, and it is a combined stereo cassette
recorder and a.m./f.m. radio with the
addition of eight short wave bands. With
its built-in alarm clock, this seems to be the
perfect set to take abroad. It can be used to
listen to local stations, short wave
transmissions or tapes and it will even
wake you up in the morning.

I do not know the price for the WA
8800 in this country, but in Germany it
costs approximately £250.

RSGB Attendance

Moving onto the smaller hall, I noticed
that the RSGB had sensibly manned their
stand with German speaking staff, but why
for just two days? There was no sign of
anyone on the stand on the Sunday.
Fortunately, I had no trouble with my
schoolboy German as almost everyone I
spoke to seemed to prefer to speak English.
Perhaps my pronounciation leaves
something to be desired!

Also amongst the twenty or so stands in
this hall was the firm of Rade who were
selling enormous linear amplifiers (the
German for which is strangely appropriate
- endstufen). These linears appeared to be
aimed at the freelance broadcaster as some

of them were almost as big as a filing
cabinet and were capable of producing
several kilowatts.

In the connecting hall between the
main exhibition area and the flea market,
Navico had set up their impressive black
and red stand in what was, arguably, the
best position in the show, It faced the
stairway leading to and from the flea
market, so that everyone who went in or
out of that hall had to walk right past the
attractive bi-lingual girls on the stand. It
was also opposite a small restaurant,
which certain members of the party found
very convenient.

The Flea Market

The flea market in the last hall is as big
as some entire British exhibitions. Rows
upon rows of trestle tables stretch out into
the distance, each loaded down with
goodies. Naturally, radio equipment
predominates, but there was also a fair
selection of other items. One stand had an
assortment of accordions while another
had a couple of antique flintlock and cap
and ball pistols in amongst the computers
and Bakelite radios.

The one disappointment in the flea
market was the test gear. | strolled around
this hall for a while with Andy Sharpe of
BNOS Electronics who was specifically
looking for test equipment. Unfortunately,
the prices of signal generators,
professional dummy loads and similar
items were, in some cases, more than ten
times higher than at a rally in Britain.
Fortunately, this was not true for the rest
of the flea market and there were some
exceptional bargains to be had.

The retail price of new amateur
equipment in Germany appears to be about
the same as here in this country but most
of the dealers were willing to adjust the
price if you said that it was for export to
England. They would almost
automatically knock off their VAT
(currently 149%) and then there was the
possibility of further negotiations. Once
the price had been finalised, payment was
not a problem. Most credit cards are
acceptable as are most currencies, but it
pays to check the exchange rate that they
are offering.

The grounds outside the halls, but still
inside the gates, were full of caravans. The
Friday of the show often coincides with a
public holiday in Germany, so the
amateurs whose families would want to
spend a few days at a holiday resort such
as Friedrichshafen might just as well go to
the show and let the rest of the family
enjoy the town.

Various dealers also set up in the
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grounds. One enterprising firm was selling
extremely long (6-7.5m) glass fibre fishing
rods as antenna mounts for portable
operation. Before long several were to be
seen lashed to the sides of caravans.

Also outside was a firm selling
magnetic loop antennas, a design that
appears to be making a comeback. Next to
them was an interesting display that
featured a novel tower. A big problem
with towers is that they are heavy and
cumbersome and winding them up and
down or tilting them over is a pain. The
tower that I saw was designed to remain
erect. It was rectangular and did not taper
at all and there was no mechanism for
tilting it. Instead there was a small metal
cage, which was about 1m high and which
fitted around the outside of the tower. It
was this cage that carried the antennas and
which was wound up and down. This
meant that the winch was not carrying the
weight of the tower, just the cage and
antennas. The cage and winch were
obviously quite strong as this exhibitor’s
party trick was to persuade one of the
visitors to stand on the bottom rung of the
cage and be wound up the mast!

Outstanding Memories

One of the outstanding memories |
have of this show is the smell. Most
British rallies, especially the larger ones,
are sadly lacking when it comes to
catering. At Friedrichshafen there were at
least a dozen stands selling sizzling hot
barbecued steaks, sausages and burgers.
The smell constantly drifted across the
show. There were also stands selling cold
soft drinks and beer, a stand selling
chocolates and sweets and another selling
crepes - the smell of a cinnamon filled
crepe being cooked is particularly

enticing. The owners of these stands not
only supplied food, they also provided
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The Sony WA-8800 cassette-corder
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tables and chairs where people could sit
and eat, something that many British rally
organisers could perhaps note.

This show is very popular with the
America serviceman who are stationed in
Germany and | noticed quite a few
American accents and short haircuts. [ also
met Alan and Anne Whitford from Lowe
Electronics, a few of the lads from SMC,
Reg the Welshman who makes up 50 per
cent of the amateur contingent on the
nearby RAF base, Joe Apap, an amateur
who is so keen on his hobby that he had
travelled all the way from Malta to be
there and Joerg Klingenfuss of The Guide
to Utility Stations fame.

We have often chatted on the *phone
but this was the first time that we had met
and he tumed out to be a very interesting
person. He told me lots of unrepeatable
anecdotes about his listening activities and
while we were sitting enjoying a burger
and a beer, we were joined by Heiner
Martin from the German Funk magazine,
which is roughly their equivalent to
Practical Wireless. His news on German
amateur radio was not encouraging. They
have approximately the same number of
amateurs as here, his magazine has almost
the same circulation as ours and the best

The view from above some of the stands

word that he could think of to describe the
radio scene was “stagnant”. It seems that
they have the same problems with trying
to interest youngsters in the hobby and the
average age of the German amateur now
appears to be around forty.

Japanese Optimism

Perhaps amateur radio is dying or
perhaps it has just reached a temporary
plateau but the Japanese still appear to be
optimistic. Most of the major
manufacturers are reorganising their
disbribution systems in Europe, often by
opening offices that are controlled directly
from Japan and the signs are that they are
preparing for 1992 and the formation of
the single European market. Just what this
will mean for amateurs in Britain is not
clear but there are sure to be some changes
in the way that distribution is handled
once the barriers come down.

To give you some idea of the size of
the Friedrichshafen show, 1 had thought
that the first day had been reasonably
busy, but the halls were not at all crowded,
so my guess for the attendance figure
would have been about 2500-3000. I was
therefore quite surprised to find out that
nearly 7000 people had been through the
gate on that day. |1 do not have the figure
for all three days but it is bound to be at
least 14 000, the sort of numbers you
would expect to see at a football match,
not a radio show.

All Worth It

This year, despite my arriving late in
the evening, freezing cold in the pouring
rain, having missed my ‘plane and lost the
piece of paper with the address of my
hotel on it, only to find that the only cab
drive on the rank did not speak English, I
would still say that Friedrichshafen is a
nice town with an exceptionally good
radio show and I would have no hesitation
at all in recommending a visit in 1990.
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PCBSERVICE

Printed circuit boards for Practical Wireless constructional
projects are available from the PW PCB SERVICE. The boards
are made in 1.5mm glass-fibre, and are fully tinned and drilled.
All prices include postage, packing and VAT for UK orders.

Orders and remittances should be sent to: PW
Publishing Limited, FREEPOST, Enefco House, The Quay,
Poole , Dorset BH18 1PP, marking your envelope PCB
SERVICE. Cheques should be crossed and made payable to
PW Publishing Ltd.

When ordering, please state the Article Title and Issue
Date as well as the Board Number. Please print your name and
address clearly in block letters, and do not send any other
correspondence with your order. You may telephone your
order using Access or Visa. A telephone answering machine
will accept your order outside office hours.

Please allow 28 days for delivery. Always check
the latest issue of PW for the current details of price and
availability. Please enquire for p.c.b.s not listed here.

T
Board Title of Article Issue Price
NEW £

VR } TOM RECHIVER

VORI HECEIVE B L g

LOW BATTERY WARNING SEPT 89
WR256 ACTIVE FILTER AUG B9 5.67
WH254 TX CONTROL FOR MOBILE USE JULY 89 5.08
WHR253 TS9405 MODIFICATION JUNE 89 5,54
WR252 TWO TONE OSCILLATOR MAY 89 | 652
WR251 RF OPERATED RELAY FEB B9 3.80
WR250 DC/AC POWER CONVERTER JAN 89 .22
WR249 *MARLBOROUGH® MF CONVERTER DEC 88 4.60
WR248 *BADGER" 144MHz RECEIVER OCT 88 9.10
WR247 ZENER DIODE TESTER AUG 88 3.56
WR246 *PORTLAND" RF VOLTMETER JuLY 88 3.59
WR244 PRACTICE MORSE KEY | JuLY 88 2.96
WR245 STOPBAND FILTER FOR PW BLENHIEM | JUNE 88 2.90
WHR243 VHF MONITOR RECEIVER (AUDIO) APRIL B8 2.30
WR242 "ORWELL" VARICAP TUNE OPTION MAR 88 2.90
WR241 "ORWELL" MED. WAVE RECEIVER SET | MAR 88
WR240 iy 2.90
WR239 z ;
WR238 *OTTER® 50MHz RECEIVER JAN B8 7.10
WR237 RTTY TUNING INDICATOR NOV 87 5.20
KANGA HIGH STABILITY VFO (see issue) OCT 87 -
WR236 "BLENHIEM® VHF CONVERTER SEPT 87 20
WR235 MAINS ON/OFF FOR BATT RADIOS SEPT 87 3.00
WHR234 SIDE-TONE OSCILLATOR JUNE 87 2.70
WHR233 "“DOWNTON® F-V CONVERTER JUNE 87 3.90
WR232 *AXE* SIGNAL TRACER MAY 87
WR231 . ! ) 9.20
WR230 -
WR228 *BLANDFORD" RECEIVE CONVERTER | APRL 87
WR227 i 9.70
WR226 .. ._
WR298 *ITCHEN" LCR BRIDGE APAL 87 3.40
WR225 “WOODSTOCK" SW CONVERTER MAR 87 4.10

PRACTICAL WIRELESS EX

T
0202 678558

Board Title of Article Issue Price
£
WR219 MASTHEAD PRE-AMP PSU FEB 87 2.50
WR218 MASTHEAD PRE-AMP FOR 144MHz FEB 87 4.20
WR224 "WESTBURY*BASIC WOBBULATOR JAN 87 3.50
WR214 MOD SRX-30D (AUDIO) DEC 86 3.00
WR223 HIGH-IMP MOSFET VOLTMETER DEC 86 2.90
WR222 *TAW" VLF CONVERTER NOV 86 2.80
WR216 LF BANDS ACTIVE ANTENNA NOV 86 2.40
WR220 GET STARTED LOW-COST CONVERTER | OCT 86 2.40
WR217 AUTOMATIC NICAD CHARGER OCT 86 2.40
WR215 SIMPLE 50MHz CONVERTER SEP 86 3.60
WR213 MOD FRG-7 (CARRIER Osc) JUN 86 270
WR210 "ARUN" PARAMETRIC FILTER MAY 86 8.10
WR211 *MEON"* FILTER (SMALL) APR 86 3.10
WR209 SIMPLE AUDIO OSCILATOR MAR 86 4.30
WR208 RF SPEECH PROCESSOR MAR B6 4.10
WR207 CRYSTAL CALIBRATOR JAN 86 2.10
WR206 RTTY/MORSE MODEM (Plug-in) JAN 86 2.80
WHR205 RTTY/MORSE MODEM JAN 86 5.40
WR204 WaQ MEDIUM WAVE LOOP NOV 85 3.00
WR203 SIMPLE CAPACITANCE METER OCT 85 2.80
WR199 "MEON*® 50MHz TRANSVERTER OCT 85 6.70
WR202 ECONOMY UHF PRE-SCALER SEP 85 3.70
WR201 ADD-ON BFO AUG 85 2550
WR200 LOW-COST CRYSTAL TESTER JuL s 250
WAD302 BATTERY CHARGER CONTROLLER JUN 85 3.00
WR197 “COLNE" (Osc/Converter) JUN 85 3.90
WR198 *COLNE" (Product DevAudio) MAY 85 3.90
ADDS *COLNE (VFO) APR 85 3.10
A0D4 *COLNE" 3.5/114MHz RX (RF Amp) APR 85 3.10
WAD249 MOD FRG-7 (BFO) FEB 85 3.00
WAD280** TRIAMBIC KEYER FEB 85 7.10
WAD02 *TEME" (RECEIVER) JAN 85 4.30
WADO1 “TEME" (VFO/DOUBLER) DEC 84 2.80
WAD246 *DART" FOLLOW-UP DEC B4 4.00
WR196 *“TEME" 7/14MHz WRP (TX) NOV 84 3.70
WR195 STABLE TONEBURST NOV B4 2.60
WR194 MOD FRG-7 (FM/SQUELCH) NOV 84 4.50
WHR189/92 Pair | BUG KEY WITH 528-BIT MEMORY OCT 84 B.50
WR190 MOD FRG-7 (SWITCHING) OCT 84 4.50
WR187 MORSE SENDING TRAINER JUL 84 4.50
WR185 AUTO-NOTCH FILTER JUN 84 6.50
WR184 SIMPLE TOP-BAND RECEIVER JUNE B4 6.50
WR183 TOP-BAND DF RECEIVER APR 84 6.50
WR179 TRANSCEIVER VOX UNIT MAR 84 6.50
WR161 *MARCHWOOD" 12V 30A PSU JUL 83 2.40
WR165 ect set | *SEVERN" 7TMHz QRP TX/RX - 14.90
WR169 *SEVERN" (TRANSMITTER) JUL 83 6.50
WR168 “SEVERN" (CH.OVER/SIDETONE) JUL 83 6.50
WR166 "SEVERN" (RECEIVER/AUDIO) JUN 83 8.50
WR165 *SEVERN" (VFO) JUN 83 5.20
WR167 RTTY TERMINAL UNIT FOR ZX81 JUN 83 7.80
WR160 LMS REGENERATIVE RECEIVER FEB 83 5.20
WR156 REPEATER TIME-OUT ALARM NOV 82 5.20
WR143 ATV CONVERTER APR 82 7.10
WR144 IAMBIC KEYER MAR 82 6.50
WR126 "EXE" 10GHz TRANSCEIVER AUG 81 7.70
WR095 TRANSCEIVER POWER SUPPLY SEP 80 3.85
WR068 AF SPEECH PROCESSOR JAN B0 5.20

HAVING DIFFICULTY GETTING YOUR COPY
OF PRACTICAL WIRELESS ?

Then place a regular order

with your newsagent

NOW !

[Dear Newsagent,

| please reserve / deliver my monthly
| copy of PRACTICAL WIRELESS

7 T N T 15 Wi S N,
| ADDRESS ...cnevnnecsressines TR S T
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LOOK IN AT
LEICESTER

ICOM
STAND E2

N arp kit AT arp PRICES' Y | | [ myuTek limited

AN 80m CW QRP TX/RX ‘
RP"(_,B %gZUb = ., R.F. Technology

KIT FOR £76.25!

* Ready Built — £126.50 __80) =
* Complete in EVERY detail! 5[ 1O Pyt 11111 SO z1]

* VFO, AF Filter, Sidetone etc!
* Fully Detailed Manual!

L 1
muTek limited announce the RPCB 202ub, a complete replacement recever
frant end for the lcom IC202 series portable transceivers. Il employs advanced
circult design techniques o provide a combination ol low noise figure and

Other Super Kits include | superior dynamic performance. Production is scheduled for November 1989, The
3 BAND RECEIVER, ATU's, AUDIO FILTER etc etc . . . all ‘well styled and unit will cost £60 plus £2-50 postage and packing
complete!
1 physically very compac 55 = 0.7° and fits in the space
For full details of the DTR3 and the rest of our range, The unit is physically very compact measuring 5.5 C and lits in the space

vacated by the telescopic antenna. A B.N.C. connector is provided and a flexible
send a SAE to: anlenna can be connecled 1o this if desired

LAKE ELECTRONICS’ 7 MlDDLETON CLOSE" The APCB 202ub has a signal path designed for minimum noise and high

NUTHALL NOTT'NGHAM NG‘IG 1BX. dynamic range. A low loss nitrogen filled relay replaces the diode antenna
Or ring Alan G4DVW an (0602) 382509 {callers by appnintmenl DI'I|',‘], swilching system used by the tranceiver manufacturer. This is followed by a very

r amplifier using a modern silicon dual gate mostet. The noise figure of
the order of 0.6 dB, however as this order of sensitivity is
any temrestnal commumcalions (as this parameter s imited by
) the design lrades some ol the noise figure for extra dynamic

“High Quaby o 1t S e range. Following the R.F. amplifier a very high performance three pole Tcheby-
VA LV ES **Vory High Quality by Huc v uded shev bandpass filter provides image rejection and feeds the mixer via a resistive
o 2% |EBFE e cdi T pad. Considerable care has been taken to ensure that the mixer terminations are
] 100 [ECH (1] adequale as failure to do this will resull in a considerable degradation of potential
mixer perlormance. A high mic range mosfet amplifier with negative
feedback follows the mixer and i1s also matched for low noise. The outpul from
this stage dnves the onginal crystal filter and noise blanking circuitry

exiernal noise

Technical Data

3 Noise Figure <20 dB

2 Image Rejection 70 dB
Intermodulation free -90 dB (level of one signal in two
dynamic range tone pair wrt noise floor)
Signal for 59 0.5uV (depends on onginal setting

These hgures are from meas ents made on the prototype unit. Production
units are not expected to differ substantially

LFBFAD
LBFRS
LOCse

o 0 e o D e e e =

BaEERssEN

ons
VALVES AND TRANSISTORS o, travde and
B DO B 30 v il

muTek limited. e technoloay PPy

3 gk thon company
COLOMOR (ELECTRONICS) LTD 170 Goldhawk Rd, London W12 8HJ _
Tel: 01-743 0899 Fax 01-749 3934. Open Monday to Friday 9 am-5.30 pm. 3 P.O. Box 24, Long Eaton, Nottingham NG10 4NG 0602 729467

s
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1 Western Parade, West Street, Axmi , Devon, EX13 5NY.
FReg Ward & CO. Ltdo e‘:;m i ':?elepl:-:ne: .{fﬁlinslt":‘"(g?;;‘f':uﬁnﬁ‘on 2
.. Yaesu oM __ KENWOOD

FTI67

g
23238
it

i TX G al Cov AX 199500 |
ATL

EPTREL D P e o Y 1

g 2ER223R 2L 52288 882852828

RIERT)
1 (RP0MRT)

MH12A26
MH1BA7E /| (ZAEROME)
FNB3 1 LAF 04
FNEE b
FNBS oFl AP Dosk Mic 88.22 (3.00)
FROSE00M Dot 12V Elec 5 5358 (3,004
PAAC HAE 2% 200
M9 " 222 [2.00)
- 21.72 1200}
+ 5267 (300!
1 26 (2501
B 2036 (250
g 37.54 (250
W 00, AMFM Scannm 46500 (6.00]

WGl

—— SWR/IPWR Meters ——

o]

s HANSEN

by Wr2os TIA0MEy 202000
o 10110 1.5-150MHz

- YMIX k | OMiHs

@ i YHE0 1 6-60MH:

u YS500 140-525MMHs

1- anson FSS00M 1.5-30MH:

-
oid i

£8
22882888285848

—— Miscellaneous ——
: il

ot Doluxe 2100 (250

VLI

D130
Jaybearn
Hyga.
Creat

63.40 (300
10097 (300}
M55 (3.00)
9315 (200
Datong ASP 83.15 (300
Darong ADTID  Act TIE2 (300)
Datang PCI Gernmral Coverage Convertar 15460 (1001

Craative

Instant credst svailable
Mail/Telephone order by cheque of
credit card. Cheques cleared before

goods despatched  (E&OE)

OPEN TUES.-SAT. 9.00.5.30 STOCK ITEMS USUALLY DELIVERY/INSURANCE PRICES
(CLOSED MONDAYS) DESPATCHED WITHIN 48 MRS IN BRACKETS

USED AMATEUR EQUIPMENT?
[ Buy, Sell & Exchange

WANTED!— Your TOP QUALITY USED EQUIPMENT! We pay best prices for all types of used amateur radio equipment
Is YOUR gear for sale? s it in top condition? Why not give us a call? If our offer isn't up to your expectation, why not join the
growing ranks of amateurs selling their gear through our ‘RIGSEARCH’ service? By the time you read this, our new
showroom will be open where we can display your rig until sold, or alternatively you hang on to it until we find a suitable
buyer. This service costs you nothing. your gear is offered to every prospective purchaser that calls, and we achieve the price
YOU require. All with least hassle for you. Why not give us a try!

DON'T FORGET - IF YOU'RE SELLING, IT'S G4TNY and RIGSEARCH!

BUYING? — [f you're looking for quality used amateur equipment, it has to be G4TNY. We have a large stock of used
equipment ourselves, but, if we don’t have what you're looking for, our new amateur radio brokerage

RIGSEARCH possibly will.

Phone or write with your Requirements, here or on RIGSEARCH! We can always help you buy, or sell your
used equipment!

WHY NOT VISIT OUR NEW SHOWROOM?
MUCH EQUIPMENT NOW ON DISPLAY.
ONLY 5 MINS FROM DARTFORD TUNNEL & M25.

Do please call before setting out on a long journey though, as I'm still a one man band! (For that personal
touch!) and may be out.

Phone Dave, G4TNY on (0708) 862841 or (0836) 201530. From 9.30 am to 7 pm, Tuesday to Saturday
SAE PLEASE FOR LISTS. CALLERS BY APPOINTMENT, PLEASE. EN

MAIL ORDER? GA4TNY AMATEUR RADIO i

OVERNIGHT DELIVERY UNIT 14, THURROCK COMMERCIAL CENTRE, JULIET WAY, EXCHANGE
NOW AVAILABLE! SOUTH OCKENDON, ESSEX RM15 4YG. POSSIBLE
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PW REVIEW

Azden PCS-6000 144MHz f.m. Transceiver and Airband Receiver

The Azden PCS-6000 is one of the new breed of mobile v.h.f. transceivers which seem to be including
ever wider receive frequency ranges. In addition to being able to transmit from 140MHz to 150MHz the
receive capability extends from 108MHz to 175MH:z! Anyone familiar with the 118MH:z to 136MH:z air

band will realise that transmissions in this band are a.m. as opposed to f.m. for the rest of the receive
range. Unlike many other v.h.f. transceivers the PCS-6000 is equipped with an a.m. demodulator which

is automatically selected when monitoring the air-band. This is obviously a big bonus for those
amateurs with an interest in aeronautical radio. Mike Richards GEWNC reviews the transceiver.

The supplied manual comprised asixteen
page booklet with a page size of 257 x
182mm, i.e., slightly smaller than A4, The
bulk of the manual described the operation
of the PCS-6000 though there were very few
illustrations making it rather dry reading.

In addition to the manual there was a
separate double-sided sheet measuring about
520mm x 355mm which was printed with a
block diagram and full circuit diagrams.
Although the print was obviously quite small
the quality was good so the diagrams were
quite readable.

Having read the manual the next stage
was to sort out the connections. The power
requirements were a nominal 13.8 voltsat a
maximum current of 6 amps when
transmitting on high power. The power
connections comprised a tail fitted with
insulated bullet connectors and a 10 amp
fast blow fuse. The first lead connected to a
second and was fitted with matching bullet
connectors and ended in wire tails. I found
the lead length perfectly adequate formaking
the connection direct to the battery.

The antenna socket fitted was the standard
S0-239 type which was mounted on the rear
panel.

Practical Wireless, November 1989

The only other socket on the rear panel
was a 3.5mm jack for the connection of an
external speaker. As the intenal speaker
was mounted on the top panel of the PCS-
6000, you are likely to need an external
speaker in most installations.

The final connection was the hand
microphone which used a standard eight pin
microphone socket mounted on the front
panel.

I'm sure that anyone hoping to use the
PCS-6000 as a mobile /base station rig will
miss the provision of an audio output on the
microphone socket. This facility is
particularly useful for the Packet radio
operator who can make all the necessary
connections directly to the microphone
socket. With the PCS-6000 the operator will
need to make an additional connection to the
external speaker socket on the rear panel.
The big disadvantage being that vou cannot
then easily listen to the packet signal.

As the PCS-6000 is primarily a mobile
rig hardware was supplied to facilitate
mounting in a vehicle. This comprised a™U"
bracket and an assortment of screws and
bolts. Unfortunately, thiere were no mounting
instructions in the manual but as two of the

supplied screws had knurled heads I assume
these were to allow the PCS-6000 to be
easily removed from its mounting.

Circuit Description.

As the PCS-6000 is rather unique in its
frequency coverage and modes I thought it
would be interesting to give an outline of the
circuitry techniques used.

The transmit/receive switching is
accomplished using a simple relay mounted
in the p.a. module. When in receive the
antenna is fed to the front-end unit where it
is switched using diode switches to either
the f.m. or a.m. r.f, amplifiers. The f.m. r.f.
amplifier comprises the now standard dual
gate m.o.s.f.e.t. which in this case has some
quite elaborate Varicap tuned filters on both
the input and output. The a.m. r.f. amplifier
is similar except that it is equipped with an
a.g.c. line to help provide a more constant
signal level.

The outputs of the two r.f. amplifiers are
combined via diode switches and coupled to
the first mixer. This stage comprises another
dual gate m.o.s.f.e.t. and is used to produce
the first i.F. of 16.9MHz. The output of the
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first mixer is filtered by a pair of crystal
filters before being fed to a multi-function
integrated circuit. This device includes the
second oscillator, mixer, f.m. i.f. amplifier
and n.b.f.m. demodulator. The second i.f.
used inthis case is455kHz. Fora.m. reception
a sample of the 455kHz second i.f. is
extracted a passed to a separate a.m. i.f.
amplifier, demodulator and audio pre-
amplifier.

The outputs of the am. and fm.
demodulators are combined and fed to an
audio power amplifier integrated circuit for
final amplification.

The Controls

Being a mobile rig, the PCS-6000 has all
its controls mounted on the front panel, with
the main liquid crystal display taking
prominence. There are only two rotary
controls and they are used for volume and
squelch respectively. | was pleased to see
that the volume control was not combined
with the power switch as this causes
unnecessary wear on the volume control.
The main microphone socket is mounted on
the extreme right-hand side of the front
panel, well away from all the other controls
thus helping to keep the main control area
free of clutter.

The remainder of the front panel
comprises two groups of push-buttons. The
main group run along the bottom edge of the
panel and are used for frequency selection,
secondary functions and memory mode. The
remaining slightly smaller buttons give
access tothe other facilities such as scanning,
tone-burst and reverse repeater shift,

It appears to be common practice these
days toinclude secondary functions formost
of the front panel controls so as to keep the
number of controls to a minimum. The only
snag being that sometimes the abbreviations
used on the front panel can be somewhat
confusing. Fortunately, the PCS-6000
doesn’t suffer this problem and the front
panel are quite clear and logical.

H/L

T-M WR

PROG [CWR] MHz DOWN

FM TRANSCEIVER

AZDEN

MHz UP

o) - 2 3

Operation

Frequency selection on the PCS-6000
can be achieved in one of two ways, either
manually by using the UP and DOWN
buttons or by use of stored frequencies in the
20 memories. To look at manual selection
first, single presses of the UP or DOWN
buttons change the frequency in single step
increments the size of which can be set by
the operator. These increments can be set to
any value between 12.5kHz and 50kHz in
12.5kHz steps for f.m. With the wide
frequency coverage of the PCS-6000 a faster
method of tuning is required and this is
provided using the function key. When this
1s pressed the UP and DOWN buttons change
the frequency in 1MHz increments which
enables the necessary rapid change in
frequency. The UP and DOWN buttons
remain in this mode for a few seconds as
long as no keys are pressed. In addition to
the UP and DOWN buttons on the front
panel, duplicate buttons were provided on
the supplied microphone. As expected, these
exactly mimicked the main buttons. The
selection of a.m. or f.m. reception modes
was automatically carried out by the PCS-
6000 according to the frequency in use.

The second method of frequency selection
istouse the twenty programmable memories
that are supplied as standard on the PCS-
6000,

Before you can start you have to put the
PCS-6000 into program mode, which is

achieved quite simply by pressing the F and
PROG buttons. Once in programme mode
you next have to select which memory you
want to use. In the PCS-6000 the memories
are organised in two banks of ten memories
called banks A and B with the sets of
memories numbered 0 - 9. Once in
programme mode the procedure is much the
same as that used when setting digital clocks
and watches, i.e. the UP and DOWN buttons
effect whatever is flashing on the display.

One rather unfortunate point is that you
have to cycle through four options (RX
frequency, RX tone, TX frequency, TX tone)
even if you just want to store a simplex
frequency. By the way the RX and TX tone
refers to sub-audible tone calling which is
available as an optional extra. One other
oddity is that once you have entered
programme mode the only way to return to
normal operation is to turn the power off
then onagain, whichisnot very user friendly!

Fortunately the subsequent recalling of a
stored frequency is somewhat easier. The
procedure is to press the M-MODE button to
enter memory mode and then select the
required memory by using the UP and
DOWN buttons.

Although the PCS-6000 has twenty
memories, there are one or two special
functions associated with some of these.
The first is memory number A0 which is
nominated as the priority channel. Any
frequency stored in this memory can be
recalled by a single press of the button
marked A0 on the front panel. Alternatively,
by pressing the PRI button, the PCS-6000
willautomatically monitormemory AOevery
four seconds. When a signal is detected, two
beeps are emmited from the speaker to alert
the operator. This is a rather unusual
implementation of the priority function as
most rigs simply switch to the priority
channel when activity is detected. Personally
[ think this is a better method so full marks
to Azden for a fresh idea.

The PCS-6000 is capable of band
scanning by storing the required frequency
limits inmemories A8 and A9 or B8 and B9.
By using this system two scanning bands
can be stored and activated by selecting
memory bank A or B. The only limitation on
band scanning is that you cannot scan from
an f.m. section to an a.m. section and vice
versa, but this is not a real problem. It is
actually rather unusual to have two scanning
bands available and puts the PCS-6000 ahead
of many of the simple scanning receivers
which normally only feature one scanning
band.

The only other memory function not yet
mentioned is the temporary memory. This is
a very useful feature that is the saving grace
as far as the PCS-6000's memories is
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concerned. As its name implies itis designed
for the temporary storage of a working
frequency. To store a displayed frequency
and mode you simply press the F button
followed by the T-M button. Recalling the
temporary memory is just as easy and
involved a single press of the T-M button.

The final point regarding the memories is
that they are all provided with battery back-
up in the form of a lithium battery with an
expected life of five years. The only query
being - do you loose the memory content
when you change the back-up battery? Even
if you do, reprogramming the memories
every five years is not too much of a chore!

In addition to band scanning, you can
also scan the memories. When using this
you have the option to either scan all twenty
memories or to split this down to one of the
two banks, A or B. The only feature missing
is the ability to lock-out individual memories
which can sometimes prove useful.

Having completed the frequency
selection options, there are a few other
features that I should mention.

The first is the REV button which, as the
abbreviation implies, reverses the transmit
andreceive frequencies when operating with
a repeater shift. This obviously makes it
very easy to listen on the repeater “input” to
see if you could work the station simplex.

The next function is also associated with
repeater working and is a secondary feature
of the PRI button. By pressing F followed by
PRI you can enter a positive or negative
frequency shift using the UP and DOWN
buttons. The actual frequency shift is
determined during the setting-up process |
described earlier.

The transmit power level can also be
altered from the front panel, the choice being
5 or 25 watts.

Finally, if you fitthe optional tone squelch
unit, this can be activated on receive by
turning the squelch control counterclockwise
past the click stop. Enabling the transmit
tone is a secondary function of the REV
button.

On The Air

Once I had set-up the PCS-6000 in the
shack, my first interest was to see just how
well the air-band reception fared. So, using

my trusty discone antenna, I tuned around
the local air band channels. The performance
was in fact very good, thanks mainly to the
use of dedicated a.m. r.f. and i.f stages. The
audio quality was nice and crisp and the
sensitivity proved to be very good. With air
band communications being generally very
short, it is vital to have good audio if the
message is to be copied. The PCS-6000
scored highly here. My only criticism of the
air band performance was that the SkHz
tuning steps were a bit too small. It's not a
serious problem, it just slows down the
tuning and searching.

Next operation was to fit the PCS-6000
in the car and try out some mobile operation.
The installation was trouble free and the
supplied power lead was plenty long enough
to reach from the dash to the battery. The
antenna I used was a dual band collinear for
144MHz and 432MHz. Once installed, I set
about programming the memories with the
local repeaters and common simplex
channels. It was at this point that | came
across a serious omission - there's no repeater
access tone burst! For the mobile operator
this is a real problem and the only solution
is whistle up the repeater, providing of course
you can hit 1750Hz! This was the technique
that I had to resort to for repeater access
while reviewing the PCS-6000.

Looking on the bright side the f.m. audio
quality was again very good and ideal for
mobile operation. Azden have really done a
good job here as it’s very difficult toachieve
a good audio quality which will suit both

male and female voices. The transmitted
audio was also of equal quality and I received
several complementary comments.

I must admit though that I was not very
happy with the programming logic which
was definitely not user friendly. Although,
given time, you can get used 1o almost
anything, I think the manufacturers ought to
think aboutchanging the programming logic
on the PCS-6000.

The PCS-6000 seemed to cope well with
all the normal QRM associated with car
electrics, i.e. alternator whine and general
clicks and bangs. There was plenty of audio
power using the internal speaker, at least for
my relatively modern Japanese car.

Before | buttoned-up the review and sent
the PCS-6000 back, I took it into the shack
again to see how it performed on Packet
radio. I'm sure most users of this type of rig
expect it to serve the dual role of mobile/
base station.

As | mentioned earlier, there was no
audio output available from the microphone
socket, so [ had to connect to the ext. speaker
socket on the back panel for the audio output
whilst the mic socket was used for the p.t.t.
and audio in. Once I had sorted out the
connections 1 fired-up my Siskin Tiny 2
TNC (that's in for review too) and tried
monitoring 144.650MHz. As usual, there
was plenty of activity so I checked that |
could link up with the local mailbox, this
proved successful. I followed this up with
several other calls and all worked fine, so the
PCS-6000 seems to be OK for packet use.
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Summary

the loan of the review model.

Imust confess I had very mixed feelings about the PCS-6000. My initial reaction
was not very favourable, due mainly to the odd programming logic, but as I became
more familiar with the facilities its strong points started to win through. The addition
of air band reception will obviously appeal to a lot of potential operators and the
implementation of this feature was very good. The audio quality of the review
model,both transmit and receive was also very good. The omission of tone burst on
amodern mobile rig is unforgivable, so I hope the manufacturers will take note and

So overall a basically good transceiver which has the potential to be very
attractive if the operating logic is sorted out.

The PCS-6000 costs £329 and is available from Waters & Stanton Electronics,
18-20 Main Road, Hockley, Essex SS5 408, Tel: (0702) 206835 who I thank for

SWAP SPOT

Have 5-5.5MHz Yaesu FT-101ZD oscillator board in mint condition (un-
used). Would exchange for w.h.y? GMOIZC. Tel: (0224) 638647.

G685

in the first

Got a camera, want a raceiver? Got av.h.f. ng, want some h.f. gear to go with your new G-zero? In
fact, have you got anything to trade radio-wisa?
It s0, why not advertise it FREE here. Send details, including what equipment you're loaking far,
to "SWAP SPOT", Practical Wirelass, Enefco House, The Quay, Poole, Dorsat BH15 1PP, for inclusion
ilable issue of the

A FEW SIMPLE RULES: Your ad. should follow the format of those appearing below, it must be typed
or written in block lettars; it must be not more than 40 words long including name and address/
telephone number, Swaps only-no items for sale-and one of the items MUST be radio related.
Adverts for ILLEGAL CB equipment will not be accepted

The appropriate licence must be held by anyone instaliing or operating a radio transmitter.

Have German violin with case etc; classical guitar; stamp collection in two
loose leaf albums. Would exchange all or any for h.f. rig, c.w. only acceptable
if output power is 10W or higher, must have for QSK. Angie GOHGA, 29
Hudson Road. Stevenage, Herts SG2 OER.

G924

Have Kent kit 1ambic keyer and paddle and straight key all complete and
working. Would exchange for all or any bencher; Schurr paddle or Swedish
or any other fast keyer. Angie GOHGA, 29 Hudson Road, Stevenage, Herts
SG2 OER.

G924a

Have manuals for EMI scope, Venus SSTV monitor, Robot 80 camera,
Telequipment scope D54, Mullard “Hi speed" valve tester, plus TV camera

Practical Wireless, November 1989

Vidicons. Would exchange for Scarab interface for ZX81 RTTY in almost
any condition. J Brown, 45 Marlborough Avenue, Falmouth, Cornwall
TR11 4HS.

G939

[
‘ Have Amstrad cpc 464 personal computer with green screen monitor, as
new, Would exchange for scanning receiver. Tel: Sheffield 326126.
G940

Have various radio and electronic items. Would exchange for, or purchase,
Collins 51J4 or R390A receiver in near perfect condition, preferably with all
filters and handbook. Tel: York 794680.

G941
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Save 95p off the normal price of £5.95 inc P & P.

Amateur radio is a fascinating and absorbing hobby but can be very
bewildering to the tyro - and sometimes to the more expert as well.
To enable you to hear what some of the more exotic modes sound

like, we have produced this new cassette.

On Side A you will hear a selection of off-air recordings of QSOs via
a variety of satellites, QSOs on the new 50MHz amateur band and
QSO0s using meteor bursts, aurora, Sporadic E and moonbounce on
the 144MHz band.

Side B is given over to the various data modes. Morse, RTTY,
Amtor, fax and packet are all featured with off-air examples of QSOs
to give you an idea of what they sound like and to enable you to set
up your gear if necessary.

The special offer price to Practical Wireless readers is £5.00
including post and packing and VAT.

SRS RRRESESEEY. U 1O ORDE R S

Complete both coupons in ink, giving your name and address clearly in block capitals. Coupon (2) will be used
as the address label to despatch your book to you.

Send the coupons with your cheque to; Practical Wireless, Cassette Offer (October), FREEPOST. Enefco House,
The Quay. Poole, Dorset BH15 IPP. If you wish to pay by credit card (Access. Mastercard, Eurocard or Visa only),
please fill in your card details and sign the coupon where indicated.

Available to readers of PW in England, Scotland, Wales, N. Ireland, the Channel Islands and the Isle of Man.
Orders are normally despatched within 28 days. but please allow time for carriage.
The closing date for this offer is 1 November 1989

comer flash with full details and remittance. | 1 Charge to my Access/Visa Card the amount of £.
PW Publishing Ltd.. Poole, Dorse! (Reg. No. 1980539, England)

!('_.'c:rdl\.‘-o[_i_‘i!][TTT||||!||

| Valid from to .

@) a i
To: PRACTICAL WIRELESS, Cassetite Offer (October), I

NI it mrs LT s ratares Caheiiey ' ' FREEPOST, Enefco House, The Quay, Poole, Dorset BH15 1PP I
Address........ ; ; braed Please send me........ Radio Information Cassette -1 @ £5.00 each. l
e Name.. :

Address I

PostCode.. i

: e POST S CO00 s l

d | enclose cheque/PO (Payable to PW Publishing Ltd) &........... l

If you do not wish to cut your copy of PWyou must send the l

!Signcﬂure s Tel
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The Making of the PW/SWM Radio
Information Cassette

“It was probably the biggest aurora event
on record”

“Worked into Easten Europe on meteor
scatter”

“Operation from the MIR space station
was heard”

“This was the first JA - G opening on
50MHz since the band was made
available”

All wonderful stuff, and the sort of
things in the pages of magazines such as
PW and SWM likely to set the hearts of the
dedicated v.h.f. DXer beating a little faster
- either through excitement of anticipation,
or more likely through the frustration of
having mssed the event!

For example, how many times have
you heard the locals saying how brilliant
conditions were on 144MHz last evening
when you were outside trimming the
privet? Or the real gut-wrencher - the one
that tums you into a quivering blob - is
when you've driven the 25 miles to your
mother-in-law's and are forced to watch
Bergerac because the titles show the hotel
she stayed in last year, when the patterning
appears on the screen, followed by the
presenter who apologises for the
“interference due to atmospheric
conditions” and the nearest rig is miles
away. Medically it's known as acute
Homo-Sapien Sporadicitis, or
Tropophobia - the fear of missing an
opening.

Knowing the band is open and not
being able to have a go is actually worse
than being blissfully unaware that the
HB9s are romping in as the privet gets a
short back and sides.

It all boils down to the fact that most of
us miss the BIG ONE and read about it a
month or two later. Indeed I was talking to
a very active G3Y.. at Longleat who said
that in all his years on the air he had never
heard an aurora. OK then, hands up who's
heard the Space Shuttle? Moonbounce?
The Turks and Caicos Is on S0MHz? If the
answer is yes to all three then you are
probably reading this on Clipperton Is

swinging the 80m 5-element round to
Andorra (long path) whilst rattling off a
string of ZLs on 70cm.

I've heard auroras but not
moonbounce, or Japan on 6m, or the MIR
space station and it occurred to me that
most amateurs haven't either, but would
dearly like to. So it was decided to
approach PW with a view to compiling a
tape recording of “amateur radio’s greatest
hits” and to include some notable events in
recent radio history and examples of the
more unusual v.h.f. propagation modes.
Being a forward-thinking lot they said,
“good idea - and while you're about it our
short wave data enthusiasts are asking for
a tape to help identify the different modes,
FEC, RTTY, FAX, etc.”

Back at the office/shack/recording
studio LiveWire began work on gathering
in the archive material. In the true spirit of
amateur radio everyone approached was
extremely helpful. Chance encounters at
the HMS Mercury Rally led me to Graham
G8MBI whose enthusiasm for “big
aerials” borders on insanity and has been
personally responsible for peaks in the
price of aluminium on the Stock Market!,
to Eric G6CSX who is far more sensible
and always seems to be in the right place
at the right time with a tape recorder
running - which 1 am sure is not
accidental!

The visit to G8MBI will be long
remembered as an evening of superlatives
as the YPQ jaw dropped lower and lower
hearing about past antenna arrays and
watching, as well as listening to, signals
off the moon. Graham records on an Apple
Macintosh using digitised audio and the
software enables the waveforms of the
signal to be displayed as well as heard so
you can see the effects of moon “wobble”
on the dots and dashes. It's the ultimate
shack accessory and if Graham says you
have key clicks than you have key clicks!

Some of his recordings of e.m.e.,
aurora and meteor scatter are featured on
the tape. The high speed c.w. recorded

from meteor bursts are played at normal
and slow speeds, again courtesy of the
Apple Mac, as the software enables you to
select a very wide range of playback
speeds. The “star of the show" is
undoubtedly the meteor burst which lasts
over a minute during which there are at
least four s.s.b. QSOs with OK2KZR
around 144.200MHz. It just seems to go
on and on, it's quite incredible and he
actually had it taped - or in Graham's case
floppied. He calls it the “megaburst which
everyone should have the opportunity of
hearing”.

Another very enjoyable evening was
spent with Mike G3SED and Trevor
G3ZYY. The topic was 50MHz and it was
fascinating to observe how two very
experienced operators had been totally
grabbed by the band. The tape features
anecdotes and recordings of SOMHz DX
including VP5D and a rare opening to JA.

As mentioned before, Eric G6CSX
provided some archive recordings of the
Space Shuttles with WSLFL on Columbia
and WOORE on Challenger coming in
loud and clear on 144MHz f.m., and a 2-
way QSO between U4MIR and Denis
G8AFG in Portsmouth.

The tape is introduced by a specially
commissioned piece of music for harp and
Morse key. The harp - or orchestral log
periodic - is played by the composer, Mrs
G3YPQ, whilst no originality is claimed
for the arrangement of “CQ DX" on the
key!

Side B has “data" mode samples of
c.w. at 15 and 50w.p.m., Baudot or RTTY
at various speeds, FEC, AMTOR, FAX
and packet to help the aspiring data
enthusiast to find his way round the
various signals likely to be encountered in
the amateur bands. It was felt that
“O’Moffis" might take a dim view of
recordings outside the amateur bands!

See the Special Offer opposite for more
details of this interesting cassette,

...by LiveWire
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Feature

Hilarious Ham Radio

There is a human side to amateur radio says D. V. Pritchard

G4GVO

Mind you, we took our fun seriously.
When you're only ten years old, you have
to. Particularly when you're struggling
with a circuit diagram propped up against
the teapot, and your wooden baseboard
won’t keep still and breaks a plate, plus
the tangle of wire that wraps itself round
your feet, insisting that it's a boa-
constrictor.

Actually, there were two of us then, me
and a school chum whose garden backed
on to mine, and both of us bitten by the
bug at the same time.

We put up antennas of astonishing
architectural features and certainly unique
from a radio viewpoint, though looking
back I'm bound to say the moral angle was
wrong. We needed wire, and the benign
deity that looks after budding radio hams
had sent a pair of electricians into our
neighbours' houses armed with several
drums of v.i.r. cable. We “borrowed”
enough to run two wires, one from the
eaves of my house to his and vice versa,
with an intricate arrangement in between ,
the separation, 1 suppose, being about
twenty feet. The best bit was that the
sparks looked everywhere for their lost
cable and never found it.

It was hand capacity that baffled us. As
soon as you removed your hand from the
knob the BBC regional programme
disappeared like a genie in a bottle.
Neither of us understood the phenomenon
but we tackled it in a spirit of true
enterprise. | pushed the dial round with a
wooden ruler but not so my chum. He was
more scientific. He cut two flanges on his
tuning knob and made an 18-inch plywood
spanner to fit it.

Then, of course, the fascination of

feedback. Up to then our sets were simple
t.r.f. jobs, but we carefully wound the
correct number of turns on the former,
fitted our reaction capacitors and went to
town. In fact we went to town more
literally than we expected because it
wasn't long before we discovered that by
turning up the reaction control for
maximum smoke, all the sets for miles
around took off in a howl of anguish.
From this we took the next great step for
man by discovering we could
communicate with each other merely by
swishing the reaction control, which we
did for hours - until it got boring.

Scouts

Like most kids of our age, we were
scouts, and apart from the once-a-year
forced labour of shoving a dirty great trek
cart all the way to Gilwell Park, they
inflicted on us the twin tortures of
semaphore and the Morse code,
confidently believing that when the time
came we would die gloriously for King
and Country in a blazon of flags, dits and
dahs.

But it was when they suggested
practising at home with a friend or brother
(the distinction was carefully made) that
the rot set in, for both of us naturally hit on
the same idea simultaneously.

We thought it was best to key the
power supply, and as we both firmly
believed you got the best out of a PM2A
by giving it the maximum clout of 120
volts, we set to work convinced that
excellent communication between us was
more than possible.

42

Indeed it was, as most of the western
suburbs found out too. We blithely
continued for about a week, trying to send
each other the juiciest passages from The
News of the World blissfully unaware of
our wider audience. Young science was
nipped in the bud at the end of that time by
two gentlemen in bowler hats (the Post
Office was smart in those days) who said
they were aggrieved by our efforts and in
any case, where were our licences?

Now we knew nothing about licences.
In our opinion the sets worked perfectly
well without them, and it was only when
our parents learned the heinous nature of
our offence the retribution came like claps
of thunder, or more accurately, several
claps of thunder on our behinds.

Lisle Street

One good thing emerged from the war
and its name was Lisle Street. In the early
fifties, Lisle Street was the Aladdin’s Cave
of ham radio. When I thinks back to all
those HROs, AR88s, 1155s, R107s - all
brand new, boxed and going for a song -
the 1154 TXs, 38 sets, 19 sets; thousands
of crystals, millions of valves, countless
numbers of those beautiful 100pF
variables with quarter-inch shanks,
Jackson capacitors, roller-coasters, tuning
units, chasses and cabinets; resistors by
the ton, silver mica capacitors by the cart

full, tools of all descriptions .......and all
for the silliest prices imaginable.
Those were the glorious days ....... you

could trot down there with a tenner
clutched in your hot little hand and stagger
back with a complete shack and still have
change. Buy an HRO and have your
pockets stuffed with crystals (or anything
else out of the bins) as a free extra. In
common with thousands of others, | made
my way there and had to take a taxi back
to Victoria.

I didn't know what I was going to do
with all the things I'd bought, but I
managed to get on a train with them (to
this day I don't know how) and
immediately met another chap equally
loaded. It turned out he was a licensed
amateur and, what was more to the point,
had recently moved into my area.

Morse Lessons

From that meeting it was only a short
step to near respectability. | was invited to
his shack and actually spoke to an
American - oh yes, you could in those
days! Anybody could, provided the
amateur supervised the operation and was
ready to clamp his hairy hand over your
mouth if he thought you might say
something you shouldn't. Being the good
guy he was, he got me going as a s.w.l.,
took me to the club and set me on the road
to “Godliness” by making me swot for the
RAE and sending me to Morse lessons at a
certain evening institute.

The Morse classes were run by a giant
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PACKET RADIO
FROM THE SPECIALISTS!

Siskin Electronics have a policy of supplying the best range of packet
radio equipment available for the radio enthusiast. We have examined
the products of many manufacturers and are pleased to be able to offer
what must be the widest range of equipment available from just one UK
supplier. All prices include VAT and are valid at time of publication
PACCOMM PACKET ACCESSORIES

TINY 2 with PMS E119.00) TIK (62256 staticram, £15.00
INC-320 dual port In Stock! £179.00 BRCMICRO RS423 lead £7.95
PC-320 dual port PC cand 18900 PC R5232 fead £0.0%
MICROPOWER-2 £149.00 ATARIST RS232 lead £9.95
Real Time clisck option £27 9% Custom made RS232 leads from.. £9.95
600 baud adapor EOS (0 3 wity RS232 switchbox £24.05
SPECTRUM 48K INC interfoce L1495
AEA AMSTRAD 464/664/612X or
PRAB Budget TNC £127.95 PCW S256/8512/0512 RS232 )5
PR232 hest selling multimode £289.95 GARUH 96X baud musdem i)
Master Packet Radio ( 208 pages)... k
KANTRONICS Digital Comms, with Ham radio.... £8 95

KPC2 HE/VHF with Wefax E15%.000

KPCY HE/VHF dua [225.00 TRANSCEIVERS'RECEIVERS

KAM all mode w E263.00 HF-225 Gen. Coverage Recever. L3500
Smartsocker’ "t y backup E17.95 Navico AMR 1000 Trar er.... L247 ()
Smartwarch’ real imeclock £27.08 Navico AMR 10008 Transceiver.. £299.00

All Navico radios supplied by us gogludy

UPDATES I'NC connecting lead

PACCOMM PMS (Fits TNC- 20072200, MFJ

1270774, GOBSXN and AEA PRS0 E12.50 SOFTWARE (Packer & FAX only)

KAM/KPCY 255 UK E1500 We supply suitable o TS ]

KPCUKPCINKN I RS UK E10.00 vomputers FREE of charge with all pu
AEA PRES (16th May 1989 UK £10.00 chases. Phone for commercial s/w list

AEA PR32 (A0th Dec 1988 UK)L.L15.00

NOTE: All our units have CW Ident to comply with UK regulations.

EENEW PACCOMM TNC-320 in stock! ***

Siskin Electronics Ltd
2 South Street,
Hythe, Southampton,
SO4 6EB.

FAX: 0703847754 B

G6XBH GIRAS G8UUS

Visit your Local Emporium
Large selection of New/Used Equipment on Show

AGENTS FOR:

F.D.K. @ AZDEN @ ICOM @ YAESU @ ALINCO
ACCESSORIES:

Welz Range, Microwave Modules, Adonis Mics, Mutek Pre-Amps,

Barenco Mast Supports, DRAE Products, BNOS Linears & P.S.U."s

* FRA Microreader & BPS4 Filter, SEM Products *

AERIALS. Tonna, New Diamond Range of Mobile Whips, Juybeam
BRING YOUR §'H EQUIPMENT IN FOR SALE
JUST GIVE US A RING

Radio Amateur Supplies

3 Farndon Green, Wollaton Park, Nottingham NG8 1DU
OfF Ring Rd., between AS2 (Derby Road) & A609 (Ilkeston Road)
Monday: CLOSED  Tuesday-Saturday: 10.00 a.m. to 5.0 p.m

Tel: 0602 280267
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ANTENNAS TONNA (FIFT)

THE VHF UHF ANTENMA SPECIALIST

SOMz 144 435Mi POWER SPLITTERS
5 eermen ES0.T1(a} 94 19 eemen Dscar £61.07(a) 2way '--IG:H: l:[;: ﬁ?
Lway 144MH: )
144MHz 1250MHz 2 way 435MHz £45.69(c)
4 elerment £29.39(a) 23 semen £61.07(b) 4way 435MH: £55,76(¢)
4 eloment crossed [37.26(a) 4 « 23ele - stacking frame - power 2Wway 1250MHz £38.35(¢)
9 eherment loued E33.12(8) splitter £175.00(a) 4 way 1250MH; £43.36(c)
9 pdment portabie £35.19(a) 2way | 296MHz £38.35(c)
9 elument crossed £62.10(a) 1296MHz 4wy 1206MH: £43.36(c)
13 etement £49.06(a) 23 element £32,29(b) < way Z300MHz £38 35(c)
17 plemant £66.24(a) 4 = 23 ele - stacking frame - power 4 way 2300MHz 43 36{c)
spilitter £175.00{a)
435MHz 55 elament £49.27(a) LOF4-504 HELIAX £4.70m
9 element £30.4303) 4 . 5 ole - stacking hame - power .G i
r R LOnTCtons £16.80(c)
19 element £36.54(a) splitter £250.00(a)
19 etement crossed £42.44(2) TELESCOPIC  MASTS - STACKING
21 element 432MH2 £47.61(a) Z300MHz FRAMES - COANIAL CABLE - ROTA-

21 element ATV £47.61(a) 25 efement £43.47(8) TORS F1C

Al prices nclude VAT Please add carriage (a) £5.00 (b) £2.20 (¢} €120 UK. MAINLAND ONLY. ACCESS or VISA

cardholders tetephone your order for immedeste dispatch. Callers welcome. but by telephone appostiment only, please Send
S0p for our catalogue which contams the full specihcations

SOLE UK. DISTRIBUTOR RANDAM EI.EGTR““ICS (P) tm

FREEPOST, ABINDON, OXON, 0X14 18R
Tel: (0235) 23080 (24hrs)

o< - =
RTTY/CW/ASCII TRANSCEIVE

The high performance, low cost system

Split-screen, type-ahead operation, receive
screen unwrap, 24 large memories, clock, review
store, callsign capture, RTTY auto CR/LF, CW
software filtering and much more. Needs inter-
face or T.U. BBC-B/Master and CBM®64 tape £20,
disc £22. SPECTRUM tape £35, +3 disc £37 inc.
adapter board (needs interface/TU also).

For VIC20 we have our RTTY/CW transceive
program. Tape £20.

o< - <k
RTTY/CW/SSTV/AMTOR RECEIVE

This is still a best-selling program and it's easy
to see why. Superb performance on 4 modes,
switch modes at a keypress to catch all the
action. Text and picture store with dump to
screen, printer or tape/disc. An essential piece of
software for trawling the bands. Needs interface.
BBC-B/Master, CBM64 tape £25, disc £27. VIC20
tape £25. SPECTRUM tape £40, +3 disc £42 inc.
adapter board (needs interface also). The SPEC-
TRUM software-only version (input to EAR sock-
et) is still available £25.

TIF1 INTERFACE Perfect for TX3 and RX4, it has
2-stage RTTY and CW filters and computer noise
reduction for excellent reception. Transmit out-
puts for MIC, PTT and KEY. Kit £20 (assembled
PCB + cables, connectors) or ready-made £40,
boxed with all connections. Extra MIC leads for
extra rigs £3 each. State rig(s). Interface available
only with TX-3 or RX-4 software.

BBC Locator with UK, Europe, World maps £10,
Morse tutor £6, Logbook £8, Locator £7, RAE
Maths £9 for BBC, Spectrum, CBM64, VIC20,
Electron.

All BBC and CBM64 programs are available on
DISC at £2 extra.

NI EWwwY ¥
RX-8 for the BBC Computer

FAX, HF and VHF PACKET, Colour SSTV, RTTY,
CW, AMTOR, UOSAT, ASCII.

Receive them all with every possible feature and
superb performance. Full printer and disc sup-
port. The best receive system ever.

Complete system of EPROM, interface, instruc-
tions, all leads and demo cassette £259. Send
for our brochure on this amazing product.
PEP BOARD Converts any RF power meter to
read p.e.p. Assembled and tested PCB +
mounting kit and instruction £12.

Prices include VAT and p&p, 1st Class inland,
airmail overseas, normally by return. Eire, C.I.,
BFPO deduct 13%.

EN technical software pw) ==

Fron, Upper Llandwrog, Caernarfon LL54 7RF.
Tel. 0286 881886
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BUY THE BEST — BUY

SPC-3000 | 4.0° B &% i
- - % i' - .
G
SPC-30000 ., =
‘STAY TUNED FOREVER'
SOLID BRITISH ENGINEERING With
B E:mf"ﬂ"s ROLLER COASTERS RO AT.U
SEE US AT STAND 31 AT THE
AT LEICESTER SHOW
A.T.U. FOR £57.40
giggg-? g:ggg BRITISH WORKMANSHIP AT ITS BEST
RICOAST £22.95 + £4.50 p&p BUILD YOUR OWN LOOP WITH OUR
Elease refer to article on loop construction in NEW CAPAC'TOR AND MUTOR
ebruary 1989 edition of Rad Comm.
FEATURES OF (GRRCD LOOP ANTENNAS ASSET‘?LJSCTPELESEOFOR&ONLY
@ It has a very high ( ’ i
[ ] I:;:;!I]:: (iJ res e from 300 milohms 1o never For more information O!]Ei(}}r’po.f our
s mH t 50KHz products including high power
; t very least, 1110 1 A.T.U's, Loop Antennas for
on maost b commercial use,
® Will operate ally grous el
[ ] Tf'lI I:‘m; has ]2 1”1 llv ; I.-ljr:ed radiation pat send to
termn mrm ng both wgh and very low angle @ ELECTROWICS LTD
25 J.r" La\xﬂ w m-hn'I]l-inr g Unit l..“ 5
L ] f)f‘pﬂr\d! e model used it only occupies PEEL ROAD INDUSTRIAL CENTRE
m B0cn mi of space PEEL ROAD
® Il s ullra nact. hght and waterproot WEST PIMBO
. PL’HII’III'I[,} PenmIssion 15 nol necessary “Em!m“‘ Lm.
YOU ONLY NEED TWO AERIALS FOR WNS 9PT
CONTINUQUS COVERAGE FROM 3.5 to 30 MHz TEL: 0695 27948
COST OF THE TWO AERIALS — ONLY £626.00 + £30.00 p&p TELEX: 629575 COMGAS
THIS OFFER INCLUDES CONTROL BOX, CLAMPS AND CABLES FAX: 0695 29125 )
Clayton Wood Close

ELEGCGTRONICS LIMITE

to give amazing results

For information on Active Antennas, RF Amplifiers, Converters,
Audio Filters, the Morse Tutor and Speech Processors

send or telephone for a free catalogue and selective data sheets
as required.
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among men called Junko, otherwise Fred
G2BRH of colossal fame and equal girth.
His methods of teaching Morse were both
highly efficient and highly hilarious. One
evening we had progressed to the stage of
taking down words beginning with SH.

“Be very careful here, gentlemen ....... 7

Junko had a shop in Seven Kings,
where surprisingly, he sold junk. It was
one of those fantastic places, now, alas fast
dying away. It was just possible to squeeze
between the piles of stuff if you breathed
very shallowly, and every few weeks he
would hold one of his Giant Junk Sales
preceded by weeks of advertising over the
air. The magnet that drew everyone to the
place was his famous row of Oxo tins,
where, for a copper or two, you could find
everything you wanted.

The night of the Morse test arrived.
You paid your ten bob and the examiner
peered both ways before emerging from
his safe house at St. Martins le Grand to
make his way to the particular centre.

Now, that night of nights had been
foreseen days before by some demon who
sent us mountains of snow which had
turned to ice, and as [ drove my Ford 5 cwt
van (with eight fairly sober chaps
compressed in the back) into the driveway,
I spotted a diminutive figure swathed like
an Egyptian mummy and carrying a case a
little distance in front of us. It was a nerve-
racking experience. If I stopped I would
never get going again on that ice. And
even if I tried to there was a very fair
chance of skidding into the bloke at a
thundering rate of knots. I played a frantic
concerto on the horn, but wrapped up as he
was, he didn’t hear it, and it was only at
the final moment of prayer that he spotted
us and jumped out of the way,
accompanied by a chorus of blasphemy
from the back of the van that would have
made the Marines blush.

Yes, you're right. It was him. We
assembled in the room under his baleful
eye convinced the whole thing was a
waste of time. Junko came in and sat next
to the examiner, no more concerned than if
he was about to order a pint. We took up
our pencils and awaited the worst. Finally
we filed out of the room to be called back
one by one to convince him we really
knew one end of the key from the other.

Later, we learned we had all passed.
Apparently, he was so relieved at not
landing up in the local hospital that he had
decided to be kind to us.

Here's to the Hamfest!

The hamfest was the social function of
the year and one of the first | attended still
has a lot to live down. The committee had
really gone to town in organising some
first class nosh, but by an unbelievable
oversight they had chosen un-licenced
premises for its ingestion. Fifty
disgruntled amateurs consumed their
meals in deadly silence punctuated only by
dirty looks at the Secretary, and as soon as
the tables were cleared an impromptu
Extraordinary General Meeting took place
to decide which pub to invade.

Now, it happened that one of the
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members was an enthusiastic home-brew
wine-maker and he invited us all to his
place to sample the goodies. It was in this
atmosphere of good fellowship that the
Secretary, fearing a sudden change of
attitude if anyone was sober enough to
recall his sins of omission, slunk off
homewards as fast as he stagger. In the
event he was off the air for a week before
he found the pin someone had pushed
through his coaxial feeder!

Then there was the club whose
hamfest, by another oversight, took place
during National Field Day. Horror came
over the Chairman when it was found that
all the best c.w. operators had virtually to
be carried into the tent while urgent
appeals of black coffee were made to the
hangers on. He needn’t have worried. To
this day it is agreed that they sent better
Morse than when they were sober.

And to the Rally!

Who'll ever forget the rallies of the
fifties! The best one for me was the

Harlow Rally, (there were plenty nearer

home but Harlow took some beating).
Invariably held in the Village Hall at
Magdalen Laver, on which a posse of
enthusiastic amateurs had descended a day
or two before, it was the Ascott of ham
radio, especially when the runners arrived.

Traders? What traders? The only
trading was the bring and buy stall which
was the Hall itself. From each car came
the creaking of backs and the occasional
scream of a slipped disc as its owner
staggered towards the Hall with an article
of prodigious weight, everybody praying
he would drop it and thus get it at a much
reduced price. And what stuff it was,
home-brew TXs, RXs, a.t.u.s, massive
chunks of ex-service gear, Variacs,
batteries, rotary converters, command
receivers and any amount of ex-
government transmitters and receivers.
813s, 807s, 6L6s and bottles of lesser
breeds clinked against each other in their
hundreds on the trestle tables, festoons of
cable and wire ensnared you from above,
and you made you wary way through the
mass of Morse keys, mics and manuals
growing out of the floor in profusion like a
big white hunter in the jungle.

As with most rallies in those days a
wise operator always checked his vehicle
very carefully before driving away. Not
that anyone would dream of tampering
with the car itself, but the bloke's rig was
always a legitimate target, and as most of
them were home-brew it was often an easy
matter to liven up the homegoing with a
little innocent merriment. Lack of
transmission was invariably traced to the
boitle out of the v.f.o. or driver (the p.a.
was considered sacrosanct) which was
usually discovered taped behind the visor
or another convenient hiding place a day
or two later. The antenna of course, being
easier to get at, was often the thing you
went for, and a cunningly concealed strap
across the loading coil often had the
operator wondering why he couldn’t load
up.

Warning: you could only do it with

valve rigs because the p.a. could stand it.
Don't try it on these days with solid-state
gear.

Naturally, if you had more time, and a
crony to help you, more sophisticated
devices were possible. Like the case of
Steve who, making his way home one
night after a rousing day, was flagged
down by the Law, “Radio amateur, are we,
sir? Well, it's very pretty, I'll not deny it,
but it's a bit off-putting for other drivers,
isn'rit?”

“What is Superintendent

“Them lights on your aerial, sir"

Someone had taped miniature neons all
the way up its length and when Steve
modulated the g they flared like fireworks
up the Great North Road.

e

On-Air Gaffs

No, I'm not trying to vie with the fillers
you see from time to time in PW, except to
say they're probably true. The best I heard
was one hot day in June thirty years ago
when | was a passenger in the car of John
who was pumping out 100 watts of a.m. on
80 metres as we made our way down a
country lane. Suddenly we were halted by
a flock of sheep whose owner was in no
hurry to get home, and at the same time we
found ourselves next to a girls’ school
where Sports Day was obviously taking
place, p.a. system and all. To our horror,
the system burst into life when John,
unwittingly modulating it 100 per cent said
in QSO: “We're held up by a lot of four-
legged women who are going to get their
backsides slapped if they don't get a move
on".

Mind you, it wasn’'t only over the ham
bands that you heard the best bits. I think it
was the In Town Tonight programme in the
mid-fifties in which a stiff-upper-lip gent
with a two-letter call was being
interviewed.

“Now, can you tell listeners exactly
why you send these radio waves into the
sky?”

The drawled answer was one of typical
British phlegm: *Can you think of a better
direction to send them?"”

The thing is ham radio has made such
fantastic advances during the past few
years that it's hard not to admire the
technology. It's also hard to service your
own rig, | understand, unless you're a
midget with an honours degree in physics.
But ham radio can never stand still. It must
march with the times and maintain the state
of the art. | mean, what greater fun can you
have than switching on your computerised
gear before you leave for work in the
morning and coming home to find out who
you've worked during the day? And with
any luck the printer will have chucked out
a few QSL cards for good measure.

All right, all right, “sarky” old geriatric,
[ hear you say; times have changed and
we've got to keep up with them. Fine! I'm
all for it. But don’t get so immersed in your
all-singing, all-dancing gear with its
dozens of panel controls and thousands of
memories, that you forget the human side.

Programme a few memories for fun,
you'll never regret it. PW
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Theory

Reading & Understanding

Circuit Diagrams

(with a bit of theory thrown in)

In Part 19, R.F. Fautley G3ASG continues his description of filters with a graphical look
at low pass, high pass and bandpass filters.

To visualise the “response” of a filter,
where the response means the effect the
filter has on signals passing through it, it is
common practice to plot a curve of the
output level of the filter against frequency.
It's assumed, with this type of graph, that
the input (or signal source) to the filter is
maintained at a constant level. This is the
point where many experimenters go a bit
wrong and so we'll digress a little to
expand this statement about a constant
input level.

To allow for changes in the filter's
input impedance over a wide frequency
range, which affect its frequency response,
the point at which the signal generator
level is maintained must be as close to the
a.c. source as possible. It is for this reason
that a signal generator used for testing
professional equipment has an internal
meter for measuring and maintaining the
level of the signal source.

If we were to monitor the signal
generator’s output directly across the
filter’s input terminals we would be
forcing a constant voltage across those
terminals even though the impedance
between them may be nearly a short
circuit at some frequencies outside the
filter's operating band. So, where the input
is nearly shorted out, which would
correspond with frequencies which should
be attenuated by the filter it could appear
that the frequency response was very
much better than it really was.

Look at Fig. 19.1. It shows how
frequency response measurements should
be made. The following test equipment is
necessary:

(i) A signal source, normally a signal
generator, either a.f. or r.f. depending on
the device to be measured. Usually a
voltmeter, V, , is built into the generator to
monitor the level of the input signal.

(ii) A resistor, R1, of value to be
discussed later.

(iti) Another resistor, R, , of vlaue to be
determined later

(iv) An a.c. voltmeter, V__ . suitable for
measurements at the frequencies in use.

Before connecting up the bits of the test
set-up, it is necessary to set two very
important values, R1 and RL. These two
values are determined by characteristics of
the device to be tested.

These characteristics are:

(i) The input impedance of the device.

(ii) The output impedance of the
device.
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The impedances are determined before the
device is designed so, if a purchased item,
it should form part of the information
accompanying it. Let's assume that the
device is a filter.

The input impedance of the filter is the
value that should be indicated by a
impedance measuring instrument
connected across the filter’s input
terminals when a correct value of load
impedance is connected across the filter’s
output terminals. A bit of a mouthful!

Unless the filter is terminated by the
correct value, the value indicated by the
impedance measuring device will not be
correct.

In nearly all cases this impedance will
be quoted as a resistance. For our example
it is R, . Let it be 600€. This does not
mean that an ohmmeter connected across
the input terminals would read 600£2,
beacuse the input ompedance (even if it is
resistive) will only be correct if measured
at the frequency at which the filter is
intended to operate.

The load impedance for filters is nearly
always equal to the value of the input
impedance, so it will also be 600L. In
filter parlance the device would be called
Just a 60082 filter.

Where's all this getting us? Well, if we
want to measure the frequency response of
the filter we have to know these values
because the impedance of the signal
source must also match (be equal to) the
filter's input impedance.

Audio frequency signal generators
sometimes have their output terminals
marked “600€Q" and this means that Rs in
Fig. 19.1 would be equal to 600€2. If this
is s0, then we can safely connect our 600£2
filter directly across them. Suppose the
generator output terminals are marked
“50€2", what can we do then? For Rs
would then be only 50€2.

A simple method would be to connect a
55062 resistor in the position marked R1 in
Fig. 19.1. Why 550Q7?

Well, 550 + 50 = 600 doesn’t it? Then
the signal generator Rs would look like
600£2 to the filter input terminals wouldn’t
it?

The only other component to worry
about is R, . This is easy for a 600<2 filter -
it would just be a 60002 resistor!

Having got all the components
connected together as in Fig. 19.1, all that
remains is the test itself. Slowly swing the
frequency of the signal generator from low

@
—d

als

Yout

Output termin
WA

|to be measured|  [waw377]

Signal
generator oW 73]
Fig.19.2

to high across the spectrum where the
filter is expected to operate, whilst
maintaining the input level indicated by
the voltmeter V,at a constant level,
noting any changes in the reading of the
voltmeter V_  across R . Plotting output
level against frequency on graph paper
will give the frequency response of the
filter being tested.

Why all this emphasis on input
matching? Because at frequencies outside
the filter's passband its input impedance
will probably change enormously, perhaps
from nearly a short circuit to nearly an
open circuit. Only around the passband of
the filter is input impedance likely to be
around the design value in these simple
filter types. So, if you were to connect the
signal generator across the filter input
terminals and attempt to maintain a
constant level at that point rather than at
the point before the input matching
resistor R1, the result would not be the
correct frequency response of the device.

For example, if a filter had a specified
input impedance of 600£2 we could
replace it by a 600€2 resistor and connect
the resistor across the 6008 signal
generator output as shown in Fig. 19.2.

Then, if the signal generator level
indicated by V_ was set say to 1.0V r.m.s.,
what would we expect the voltmeter
across the 600£2 resistor to indicate? Since
no reactance is involved in the circuit
(resistance only) it's quite a simple matter
to get the answer.
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That is what is called a “matched”
condition, where the level across the
output is exactly half the level of the
source. This is approximately what we can
expect to happen around the filter
operating frequency band. Outside this
band the input to the filter is likely to be
anything but the nominal 600%2 resistance,
perhaps near to a short circuit, possibly
also quite reactive. For this reason we
must never maintain the input voltage

RL
RS +RL
=1.0 x|

Vout = Vin|

!

6{)0+&]]]

ke
1200
=05V

directly across the filter, but always at the
generator source so that the effect of the
input impedance of the filter is allowed to
affect the filter’s frequency response.

A lengthy diversion, but such incorrect
methods of measurement are all too
commonly encountered (even sometimes
in industry!) when drawing response
curves of amplifiers and filters, especially
crystal filters.

Let’s carry on by taking a look at the
responses of the four filter types already
discussed.

Frequency Response of
Low Pass Filter

The circuits of the m and T section low
pass filters were shown in Figs. 18.1 and
18.4. The response, theoretically, is the
same for either type. As has already been
shown, the filters will pass low
frequencies and reject (attenuate) high
frequencies. Graphically, a typical
response is as Fig. 19.3. The frequency f_
marked on the horizontal axis is the
frequency at which the output voltage falls
to 0.707 (or about 70 per cent) of the
maximum voltage output at d.c. and low
frequencies.

This frequency f_at which the voltage
falls to 0.707 of maximum is called the
“cut-off” frequency of the filter because at
this frequency the effect of the filter is
starting to make itself felt. In other words,
at f_the filter is beginning to attenuate the
signal passing through it, or “cut-off”
signals having frequencies higher than f_.
The required cut-off frequency is one of
the bits of information necessary when
designing any type of filter.

Since 0.707 of the voltage is the same
as 3dB below the maximum output of
0dB, the cut-off frequency is also often
called the 3dB point of the filter response.
To design the filter so that fc falls just
where you want it is another story, outside
the scope of this series. Just to get you
interested though typical amateur
requirements are:

(i) Filters to prevent unwanted audio
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high audio frequencies, say above 3kHz
from a microphone, from being
transmitted. In this case the filter type
would be a low pass filter (either [Tor T
configuration).

(ii) Filters to reduce the level of any r.f.
harmonics or other spurious signals above
29.7MHz (for h.f. band transmitters) being
radiated. Again, the filter required would
be a low pass type, either ITor T.

In these two cases fc would be
approximately 3.2kHz and 30MHz
respectively.

Frequency Response of
High Pass Filter

The T and [I1 section high pass filters
were shown in Fig. 18.7 and the response
of such filters are shown in Fig. 19.4.

Amateur requirements for these filters
are in combating television interference
(TVI) where signals from the amateur
transmitter, even when spectrally pure (i.e.
containing no or very, very little spurious
output) still are found to cause trouble.
The problem in these cases is usually due
to the high level amateur signals
exceeding the dynamic input range of the
TV receiver; that is, it's really a TV
receiver short-coming. Reducing the level
of the amateur signals at the TV antenna
input until they are within the dynamic

range of the TV receiver, without losing
any television signal, will usually
overcome the problem.

When fitted to the TV receiver antenna
socket (and it's very important that it be
fitted as close to the antenna socket as
possible to prevent the unwanted amateur
signals being picked up between the filter
and the TV set) it will attenuate signals
having frequencies below the cut-off
frequency of the high-pass filter, and pass
signals above f, such as the required
television signals in the ultra-high
frequency (u.h.f.) range. with a minimum
of hindrance. In this case f_ should be
around 200 to 300MHz.

Frequency Response of
Band Pass Filter

Band pass filters were seen in Fig.
18.10, with the response here in Fig. 19.5.
Now, in these cases we have two
frequencies at which the output voltage
falls to 0.707 of the maximum value, that's
-3dB. The numerical difference in
frequency between [, and f_, is called
the passband or “bandwidth” of the filter.

Uses of the filter are:

(i) To limit audio frequencies from a
microphone amplifier to a band of say,
300Hz to 3kHz. The f_  could be about
270Hz and f_, about 2200Hz. Cut-off
frequencies in general are usually a little
bit above or below the required actual
frequencies to be passed so as to give very
little attenuation in the required passband.

(11) To attenuate sub-multiples (e.g.
crystal oscillator and frequency multiplier
stages) below the output frequency and r.f.
harmonics above the output frequency of a
v.h.f. transmitter. Cut-off frequencies for a
144MHz band transmitter band-pass filter
could be about 140MHz for f , and
150MHz for f_, .

Frequency Response of
Band Stop Filter

This type has been included for
completeness, although in fact is not used
as often as the other three. The T and [1
section filters were shown in Fig. 18.12
with the response now in Fig. 19.6. It
could be used to attenuate a small band of
frequencies around a particularly strong
unwanted signal in the output of a
transmitter.

It is hoped that the reader has
discovered that the subject of filters is not
quite such a bag of mystery as perhaps he
or she first thought it was. Of course, we
have only looked at the simplest versions,
but if they are now understood, or at least
recognised, then they can be used as
building blocks to help understand the
more complicated types which, in general,
are derived from them.

The next part will start to deal with
impedance matching
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Constructional

An Experimental AM
Transmitter for

1.8SMHz

This article by J Cronk GW3IMEQ uses a small 1 SMHz a.m.
transmitter as a vehicle to explore some of the nitty-gritty of
designing QRP Top band equipment.

Thecircuit shown inFig. I, althoughsimple,
is very practical and at first sight not unusual,
until you look at the component values of the
tank circuit. It was hooked up first to enable
some experiments to be made with various
tank circuits, the modulator was added later.

An in depth explanation of the operation
of tank circuits is available in the Amareur
Radio Handbook. However, it is fascinating
and self educational to apply the “practical
test” to some of the text book
recommendations, if only for ones own
interest and to try the effect of deviating
from them.

I hope the following., will show how
some unusual component values came to be
used, and the results leading to a better
understanding of the energy storage property
of tank circuits. Even when well armed with
textual know-how or even amateur folk law,
there is always plenty to find out on the
bench.

The PA Tank Design

The component values used in the p.a.
tank circuit are arrived quite conventionally.
The output transistor TR2 is driven up to
100mA collector current with a supply
voltage of 12V, The collector load impedance
is given by

Z=E+1s5012+0.1 =1202. Note, this
is an over simplification. At this point it can
also be seen that the input power to the
collector load of the p.a. stage with no losses
isgivenby, P=1xE,s00.1 x 12=1.2W.The
result of the last sum is a useful figure to bear
in mind when checking efficiency. The text
books recommend a loaded Q of 12 for

“Class C" tank circuits, as being a
compromise between bandwidth and
efficiency. While this statement is true, it
can however, be expanded upon when
considered from a practical point of view.

It was the question of why 12, that
triggered this exercise. If the constructor is
really only interested in building a small
transmitter, suitable values are given in the
component list. But fora fuller understanding
of the whole matter some experiments are
highly recommended.

The loaded Q of the tank circuit is given
by Q = Load Resistance + Reactive
Impedance of

C or L in the tank circuit.

In other words Q is the ratio of tank
impedance to the load damping it. So 120Q
+12=109Q (XL or XC) a tank impedance of
10€2is required if the tank is to have a loaded
Qof 12.

At 1.9MHz the nearest practical capacitor
value with a reactance of about 10€ is 10nF

(XC=1+2nFC). Toresonate at . 9MHz
the inductor must also have an equal 109
reactance (XL = XC at resonance). An
inductance with about 10€2 reactance is only
0.7uH (XL = 2rFL) this is more like the
usual coil for S0MHz rather than 1.9MHz.

Impractical Values

At this point most handbooks. on the
grounds that the component values are
impractical. suggest connecting the tank
circuit to the collector via a tap on the p.a.
coil Fig. 2(a). Transformer coupling can be
used to match the device to the tank circuit
asinFig. 2(b). Buttapping the collector onto

+12Vo-
Rl
1000

Antenna

Cl =
100y -
R6
1Mk
--|' [
Ih 200 chm
= |On Dynarmic
Mic
v o /-J-;

Fig. 1: Circuit diagram of the experimental transmitter
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the tank coil and using the coil as an auto
transformer does not seem to achieve quite
the same effect as direct connection to the
tank circuit. When either of these techniques
are used the generator sees some reactance
inaddition to the resistance load at resonance.

If the r.f. waveform is examined of an
oscilloscope, which is easy for most scopes
at 1.9MHz, the effect of varying the L/C
ratio can immediately be seen. Although the
spectrum display is the usual way to inspect
the output of a transmitter, the time domain
type of display can give a more constructive
indication of the type of distortion present.
Certainly a more sinusiodal output can be
obtained from the directly connected tank
Fig. 2(c). Remember any waveform other
than a sine wave must contain energy at
frequencies higher than fundamental, which
a correctly designed tank will absorb. This
harmonic energy will be wasted r.f., which
must be filtered out, and lost forever. Thus
proving the proverb, if a lamp load, is used,
“all that glitters is not always the wanted
5 e

This experiment does illustrate very well
just one way, the tank circuit influences
efficiency, there are also other aspects that
can be investigated.

The Quality of @

The effect of the Q (quality) factor, Q =
Reactance + Losses (resistive), of the coil in
this tank, as distinct from the tank Q, can
also be demonstrated very well. As it is an
extremely low impedance circuit any
resistance will be very significant.

Fortunately a0.7uH coil does not require
very much wire, so it is practical to use quite
thick wire. The use of a core was needed to
allow adjustments but as little as possible is
used to reduce losses. The core also helps
with the coupling to an output link by
concentrating the electromagnetic field.

The specified coil is a practical
compromise. Several experimental coils
were made up, one consisted of a strip of
copper 6.5mm wide x 20 s.w.g., five turns
were wound on 25mm diameter and stretched
to about 37mm long. Tuning was
accomplished by squeezing the turns
together. This coil gave better efficiency,
but there were coupling difficulties, and as
might be visualised it was out of place in this
miniature transmitter. Coil losses are mainly
due to resistance but radiation and induction
also account for some.

The tank capacitor (10nF) was a good
quality mica component, but a smaller flat
polyester film type was tried without any
reduction in r.f.output. A subminiature was
even tried with no significant reduction in
output, but not surprisingly, got warm
suggesting the major losses are still due 1o
the inductor,

Practical Significance

Before leaving the subject of inductor Q.
the practical significance first became
apparent to me as a schoolboy. Building
crystal sets, to the designs in the popular
magazines of the day, high Q coils were
Practical Wireless, November 1989
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SADELTA CM 40 Mic
As the XL 30 above, but with Vol/Tone controls
Introductory Offer £49.95
NEVADA DUMMY LOA
A professionally built 50
Ohm dummy load that

15 good to 3 Ghz!

using ‘N’ type connector
Introductory Offer £29.95

TALK ATU'S e

T™M 1000 1 KW ALL BAND ATU
Using our high power roller coaster this ATU gives effortless
matching of all long wire. G5RVventical and coax fed antennas
Standard Model TMI000.................... ] pes L£168

3 g ’ Balun Model TMI000B ..o £ 199
, ' Standard TM1000 Kit Form. et 138
(Add £5.75 carriage for all models)

BUILD YOUR OWN AMPLIFIER OR ATU WITH OUR
RANGE OF HIGH POWER COMPONENTS

Roller Coaster 30 pH............ccoininivee. £28.00
Var. cap 250 pF (8KV).eerveveereececerreneene £19.95

Var. cap 250 + 250 pF (Bkv)....... ...£28.00
Var. cap 750 pF (4kv).ooooriiiiiininiene. £28.00
Tums Counter (For Roller).................... £14.95
Empty ATU Case.............. > e £26.00
2kw Balun Assembly.....cccccciniiiiinainnne £28.00

TALK SCANNERS

We probably carry the largest stocks of scanners in the U.K.
Our New Bumper Catalogue features all the latest models. GaAs FET Low wors
Here is a selection:- ABIS SCANNER WIOE BARD AMPLs P8

New Jupiter 11 H/held.... £299 PRE-AMP :
| Standard AX700 Base.... £575 * 352100 Mhz
BEARCAT * Low noise GAAS Fet
200 XLT Htheld......... £229
100 XLT H/held......... £199
100 XL H/held . -£179

* Variable Gain
* Switchable Band -
Pass Filters

55 XL H/held................ £99 B e —

590 XLT Mobile......... £199 sid L0 O

760 XLT Mobile......... £249 _ 8

145 XL Base..........ee.. £115 A RGO ©

175 XL Base.............. £169 AOR SCANNERY il

210 XL Base. £169 AR 3000 NEW...........coe. .. £765
Black Jaguar BJ200 111.. £199 AR 2002.......nnnss .. £487
SONY Al 7 vovevecrereersenesssonanns 5. ] AR 900....... Febanas G RIS
Sony Pro 80... .. £299 AR 9SO NEW!........ccovnee e PUOLA,
SCANNER ,\p\-] hu\\ At.. Sony ICF 7600 S/H aiusieniic R 500
Nevada Discone (50 - 700 Mhz). £24.00 B/Cat 70 XLT 5/H ..covvvcvvvvner. £99.00
WB1300 Discone (25-1300 Mhz)£59.95 Large selection of S/H bargains call
PA15 Colinear (100 - 960 Mhz)...£49.95 John Gordon for details

TALK AMPLIFIERS

B300P

MOBILE AMPS TC50DX 50Mhz amplifier

B150 180w (26- 30 Mhz)............... £54.95 B299 300w (3 - 30 Mhz).................. £115
B300P 300w (2- 30 Mhz..............£147.52 737 80w (26 - 30 Mhz).......... £35.41
B550P 500w (2 - 30 Mhz)... £237.00 735 35w (26 - 30 Mhz) ... £18.54
TC35 30w (26 - 30 Mh2).............. £24.95 BL10 110w (142 - 170 Mh#) £145
TCS50 15w (50-52Mhz) ... ...£29.95 BASE AMPLIFIERS

BRL35 45w (26 - 30 Mhz).. .. £29.95 B132 240w (3 - 30 Mhz) ........ ! E129
BRLA40 70w (26 - 30 Mhz)............ £34.50 BV 131 250w (26 - 30 Mhz) .. £115
BRL31 28w (26 - 30 Mhz)............ £19.95 B507 300w (3 - 30 Mhz)...... " £278

=
e
FEITy

| SEND IN NOW JUST £2 FOR OUR NEW
' BUMPER CATALOGUE (INCLUDES £2 VOUCHER)|

NEVADA COMMUNICATIONS...WE TALK YOUR LANGUAGE

189 LONDON ROAD, NORTH END, PORTSMOUTH, PO2 9AE ORDER HOTLINE (0705) 662145



S.E.M.

UNIT P, UNION MILLS, ISLE OF MAN
Telephone: (0624) 851277

S.EM. Q.R.M. ELIMINATOR. Do you suffer from local interference? This unit
will solve your problem, whether it's your computer, TV or a factory several
miles away. Connects i your aenal lead (you can transmit through it) and
phases oul interference belore il reaches your recever. Join 1,000s of sabshed
users world wide, £79.50. Ex stock
S.EM. TRANZMATCH MKIIl. The only Aenal Matcher with UNBALANCED
and TRUE BALANCED OUTPUTS. 1 kW 1.8-30 MHz, £145 Buill-in EZITUNE
(see below), £44.50. Built-in Dummy Load. £9.90. Ex stock
EZITUNE. Allows you 1o TUNE UP on receve instead of transmit. FANTASTIC
CONVENIENCE. Stops QRM. Boxed unit. £49.50. P.C.B. and fitting intsruc-
tions to fit in any ATU, £44.50
FREQUENCY CONVERTERS. VHF. 1o HF. gives you 118 to 146 MHz on
your H.F. receiver, Tune Rx. 2-30MHz, £6500 ex stock
H.F 1o VHF. gives you 100 kHz to 60 MHz on your V.H.F. scanner, £55.00 ex
stock. Plug in aenal lead of any receiver Tune from 100MHz up
2 or 6-METRE TRANSMATCH. 1kW. will match anything, GZDYM or GSRV?
on VHF. £39.50 ex stock
DUMMY LOAD. 100 W THROUGH/LOAD switch, £24.00 ex stock
VERY WIDE BAND PRE-AMPLIFIERS. 3.500 MHz. Excellent performance
1.5 dB Noise figure. Bormb prool overload figures, £37.00 or straight through
when OFF, £42 00 ex stock
R.F. NOISE BRIDGE. 1- 170 MHz. Very useful for aenal work measures
resonant freq. and impedance. £49.50 ex stock
IAMBIC MORSE KEYER. B-50 w.p.m. auto squeeze keyer. Ex stock Ours is
the easiest 1o use. £45.00. First class twin paddle key. £27.00
TWO-METRE LINEAR/PRE-AMP. Sentinel 40: 14 - power gain, eg. 3 W—40
W (ideal FT290 and Handhelds), £95.00. Sentinel 60. 6> power, e.g. 10 W in,
60 W out, £105.00. Sentinel 100: 10 W in, 100 W out. £135.00. All ex stock
H.F. ABSORPTION WAVEMETER. 15-30 MHz, £39.50 ex slock
MULTIFILTER. The most versatile audio filter. BANDPASS Hi Pass, Lo Pass
and two notches Frequency and Bandwidth adjustable 2 5 kHz-20 Hz, £75.00
ex stock
HIGH PASS FILTER/BRAID BREAKER. Cures T.V.|, £7.50 ex stock
CO-AX SWITCH. Three-way + earth position. D.C.-150 MHz, 1TkW, £29.50 ex
stock

12 MONTHS COMPLETE GUARANTEE INCLUDING TRANSISTORS
Pnces include VAT and delivery. CW.O. or phone your CREDITCARD NO.
Ring or wnile for further data or catalogue. Orders or information requests can
be put on our Ansaphone at cheap rate times. Remember we are as near as
your ‘phone or post box

SEE YOU AT LEICESTER
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an MRGC or BTEC HNC in a Telecommunications
subject wath the ability to read morse at 20 wpm
City and Guilds 7777
orating morse transcnphion skills, would
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Anyone without the above qualifications
who has 2 years radio operating expenence
will also be considered
Age - preferably under 45 years
We offer you:
Comprehensi
Prospects; O

aining; Good Career
unities for transfers
within UK and Qverseas, Generous
Leave All -es and a Non-
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CIVIL SERVICE IS AN EQUAL
OPPORTUNITY EMPLOYER
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THE RECRUITMENT OFFICE, l.tHI} R{I{l'\"l A/1I08
PRIORS ROAD, CHELT 1, GLOS
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POPULAR SCANNERS

AOR900UK inc UHF Airband £235
BJ200 Mkill wide coverage £199
Cobra 925 Economy Base £149
Uniden 200XL inc 900MHz £249
Uniden 50XL FM handy £99

T

)
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REVCO RS-3000

THE COMPACT SCANNER

* Size only 6"x2"=8"

" Covers: 26-32MHz, 60-90MHz,
118-180MHz, 380-512MHz

* AM & FM all bands

* Liquid crystal display

" 50 memories

* Scan, search, priority

£225

~

JIL SX-200N
THE SUPERIOR SCANNER
vy * The choice of the professionals
* Proven reliability
* Covers: 26-BBMHz
108-180MHz, 380-514MHz
* AM & NFM on all bands
* Positive action keyboard
* 16 memories
" 12V dc & 240V ac

7
N

£325 |

=== GAREX ELECTRONICS

Extensive range of PYE radiotelephone spares — SAE. for list

THE SCANNER

SPECIALISTS

* Covers. 25-550MHz, 800MHz-1.3GHz
* AM & NFM & WFM on all bands

* Computer interface socket

* 20 memories

* Compact size

* 12V dc operation

* Up/down step control knob

AOR 2002

* Covers: 75-106MHz,
830-950MHz

* AM & NFM programmable on all bands

* Full scan & search functions are available

* 20 memories
“ Measures only 25" <5.5" <2

* Nicads, charger & BNC whip antenna included in
the price

AOR B00E
THE SMALLER HANDY-SCANNER
118-175MHz, 406-496MHz,

L

.......NEW IMPROVED REVCONE _ |

AN riew REVOONE
Whips may be chasen fo¢ sy hequency om 27

,A,ﬁ,ﬁéxsl?:xﬁl‘:‘fﬂﬁ"EEAMPLIFIEHS

ou N Wu ol band
ud f0¢ 80 opsonal vert

g wihsg hor ihe band al YOUR choice
10 P00 tenem the standard REVE

5 supphed by us ¢

HARROW HOUSE, AKEMAN STREET, TRING, HERTS HP23 GAA.
Phone 0296 appoi
MAIN DISTRIBUTOR OF REVCO PRODUCTS. PRICES INCLUDE UK P&P and 15% VAT, Ask for details of our interest free credit.

%
H
I
E
%

668684 or 044 282 8580. Callers by intment only.

Ask for our secondhand scanner bargain hst
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WAM128

(a)

(b)

(c)

Fig. 2

usually specified but often shown as a
proprietary makes. These were known as
“Hi Q" dust cored coils, which of course,
have a higher Q than a similar dimensioned
device without core. However, just out of
curiosity I tried ahome-made coil, say 50mm
dia x 76mm long of 20 s.w.g. wire and the
improvement must be heard to be believed.

I seriously doubt now if the authors tested
their circuits. This performance
improvement with coil Q is even better
demonstrated when it comes to antenna
loading coils, where the not so obvious
effect of self capacity amongst others rears
its head.

A few comments about the rest of the
design. A minimum number of components
have been used, all of which are commonly
available and allow a very compact form of
construction. For ¢,w. the modulator can be
omitted and the p.a. emitterkeyed directly 10
0V. Using this method a good note was
obtained, but a simple CR filter across the
keying jack will help eliminate key clicks.

Amplitude modulation is obtained by a

96—

[_T'Flc.

LT
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very simple method, ther.f. outputis reduced
by half to allow symmetrical modulation
when audio is applied. It is a very simple
system and care must be taken to avoid over
modulation, which will occur when TR3
turns full on or off. Good quality audio was
reported.

Setting up the PA

The p.a. emitter potential should be half
that of the supply voltage. Itmay be necessary
to adjust R4 (nominal 22k€2) to get this
condition. It must be admitted TR3 is in a
thermally unstable configuration but is
justified on the grounds of a low component
count, and that it is satisfactory in practice.
It is essential for TR1, TR2 and TR3 to be
fitted with heatsinks.

The output could be increased if
transformer modulation is used; the
modulation transformer connected in series
with p.a. supply rail. However, the size of a
suitable transformer and drive circuitry
would mean a doubling in the overall size of
the transmitter

It could still be an interesting exercise to
make one. The use of crystal control is most
practical for this design as the oscillator runs
athigh power. There are advantages to fixed
frequency operation ie, your friends know
where to look for you on the band.

Antenna Coupling

As the r.f. waveform on an oscilloscope
can be seen to be a well -rounded sine wave,
(reasonably low in harmonics) the antenna
can be connected directly to the output of the
transmitter via link winding L3.

Remember the impedance of the tank is
very low and the link will need to have
approximately the same or more turns than
the tank coil L2. About ten turns of hook-up
wire (7/0.2mm) will be required to light a
small torch bulb load.

HOW MUCH ?

HOW

DIFFICULT

Fig. 3: Full-size, single-sided
track pattern and component
placement diagram

Construction

Most styles of construction will be
suitable, the very low impedance of the p.a.
minimises capacitive coupling, permitting
quite close spacing between the r.f. and a.f.
stages. However, multiple ground
connection should be avoided, as earth loops
can cause coupling problems when such
low output impedances are present.

A single-sided printed circuit board
design and component layout is shown in
Fig. 3, although the circuit could be built
just as easily on suitably sized piece of
Veroboard.

The last thing to be note is that there is no
provision to alter the mic gain but of course,
one could be fitted. There is no intention of
giving fuller constructional details, as there
are many options that could be adopted. The
author has enjoyed building two prototypes
of the circuit, both now well developed and
air tested.

So, if you want an easy to build, low-
power, top band TX, then start here. PW

Shopping List

Resistors

0.25W 1% metal film

100Q 1 R1
2.2kQ 1 R5
18kQ2 1 R2
22kQ) 1 R4*
100k 2 R6.3
* Select for best modulation
Capacitors

Miniature encapsulated
polycarbonate 100V d.c. wkg.

nF 2 R3.,4
Dipped polyester film

400V d.c. wkg.

10nF 1 c2
0.1uF 1 Cé
Silver mica

350V d.c. wkg.

10nF 1 C5

Miniature Radial Electrolytic
16V d.c. wkg.

10uF 1 C7
100uF 1 €1

Miniature Radial Electrolytic
16V d.c. wkg.

1uF 1 cs
Inductors

Pre-wound Toko 8RB series
2.7mH 1 L1

(Cirkit 34-27201)

L2 10 turns of 16 s.w.g. enamelled on
6mm (1/4 inch) dia. fomer (RS 228-090)
with RS 228-107 core.

L3 10 turns of 7/0.2mm pvc covered
wire wound on top of L2 adjust to suit
antenna.

Semiconductors

Transistors

BC108 il TR4
BFY50 1 TR2
BFY51 2 TR1,3
Miscellansous

XL1 1.843MHz HC33U crystal; connect-
ing wire; Printed circuit board; Push-on
heat sinks TO5 48°C/W (3);
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Theory

Designing Passive Attenuator

Networks

Passive attenuators have many uses in all aspects of r.f. technology, matching and padding
levels and impedances over wide frequency ranges. The following article by S. Niewiadomski
explains how to design these networks with a bias towards their use in receivers.

Switchable sets of attenuators are often found
in the front ends of modern synthesised
receivers. The use of broadband, rather than
narrowband, front end filters in these
receivers often results in considerable
amount of unwanted r.f. energy reaching the
first signal stage and mixer, giving rise to
overload problems.

One method of reducing this type of
problem is to provide the option of adding
some attenuation in the signal path. This can
be effective in improving reception both
when the desired signal is strong and is
causing overload effects, or when a strong
undesired signal is masking a weaker signal.

When faced with the task of including a
measure of variable attenuation in the front
end of areceiver being designed, or devising
a method of attenuation the input to an

Zohms —e- R2 a— 7 ohms

Z ohms —e= <— 7 ohms

existing receiver, probably the simplest
method is to place a potentiometer between
the antenna and the front end filters. This
control is then adjusted to "pot down" the
input signal by a variable amount depending
on the severity of overloading

Disadvantages

The use of potentiometers as variable
attenuators present iwodisadvantages. First,
the results are unpredictable which makes
calibration difficult and secondly, the front
end filters are likely to see different drive
impedances depending on the setting of the
potentiometer. In effect, if the filters are
presented with the wrong drive impedance
they will not achieve their design
performance.

These problems can be overcome by
providing a range of constant impedance
attenuate networks which are switch into
circuit as required. This arrangement not
only gives calibrated attention, but also the
correct and constant matching impedance
for the front end filters.

Designing Networks

Two simple configurations are available
for unbalanced attenuators, that is, one side
of the attenuator network is connected to
ground. Both configuration, T and Pi-
networks are shown in Fig. 1 and 2

impedance at their input and output terminals.
For T-networks, the values of the resistors
are given by the following equations;

R1=R3=2(1-k) Equation !
(1+k)

R2=Z _2k
(1-k»

Equation 2

Where:

Z is the input/output impedance of the
network.

k is the desired attenuation, expressed as
a ratio.

For the Pi-network, the values of the
resistors elements are given by the following
equations;

RI=R3=Z(1+k) Equation3
(1-k)
R2=Z(1-k*) Equation 4

2k

The attenuation required from a network
is normally expressed in dB and the value of
k for use in the above equation can be
calculated by the following:

-(atn/20)
k=10 Equation 5

Component values for several typical

oI
A=

—  Filler2

Filter 3

Filter select

Fig.1&2 respectively. These networks are networks are shown in tables 1 and 2.
9 symmetrical, in that they present the same Attenuation levels from 5dB to 40dB (in
50 ohm input
attenualor
AAA-
30dB
Marrow band
filters
Filter 1
50 ohms
Antenna r.f. amplificr

To Ist

In/Out oo

vt W

’
¥

s
N

Attenuation level

Fig.3

r.f. amplifier
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18ble:a S TN R BT [~y S
Attenuation = RIR3 | =~ Rz _R1.A3 L Rz - RIRY- _ - _fe
(dB) | exact rounded exact rounded exact rounded | exact rounded| exact rounded exact rounded
5 140 15 822 82 210 |22 123 120 126 1120 740 | 6BO
10 | 260 2 [ 351 133 ] 380 |39 L5271 |56 234 220 316 330
15 349 33 184 18 524 56 215 |27 314 330 165 150
20 | 409 |39 | 1041 10 614 56 | 152 |15 38 330 | 909 |82
25 47 4 564 |56 67.0 68 846 82 402 390 508 47
30 | 49 &2 | 317 |33 704 |68 |474 47 42 390 285 27
35 483 (47 178 1.8 724 B8 267 27 434 470 160 15
40 49.0 47 1.00 1.0 735 68 150 15 441 470 90 |82
S0 ohm mnput
attenuator
3048
Filter select
signals
S0/430 ohms i
piakching: =09 - pedl | S anm N | g e
HighZ transformer To lsi

Fig.4

Attenuation level

miter

steps of 5dB) for impedances of 50, 75 and
4502 are catered for. Other level of
attenuation can be worked out from the
formula already given. As well as the exact
resistor values, rounded values are also given.
In practice, the rounding of these values
makes very little difference to the
performance of the attenuators.

Incorporating the Networks

The choice of attenuator types is a matter
of personal preference. A useful set of
attenuation values to incorporate into a
receiver front end would be 10, 20 and
30dB, with the option of switching the
attenuators out of circuit altogether.

A typical configuration is shown in Fig.
3 for an amateur band receiver with a 50Q
input impedance. Here. three levels of
attenuation (as well as 0dB) are selectable,
and the narrowband filters are manually
selectable. The r.f. amplifier can either be in
or out of circuit, so that the front end gain
configuration can be chosento suitany setof
listening conditions.

Receiver Front-end

A general coverage receiver front end is
shown in Fig. 4. The broadband filters are
designed for a 450€2 impedance level, and
therefore the attenuator networks have to be
designed for this impedance. High
impedance antennas are connected directly
to the attenuator switch, whereas S0£2
antennas are matched to the 4502 system
via a broadband transformer giving a 9:1
impedance transformation.

Construction

It is hardly worthwhile building a p.c.b.
containing the attenuator resistors and
making connections to a front panel switch.
It is much easier to mount the resistors
directly on to the terminals of the attenuator
switch itself.

The earthy ends of the attenuator network
are best connected to the braid of the coaxial
cable carrying the signal to and from the
switch.

===
R1 R3
Z ohms —&= R2 -— 7 ohms
RI 5]
EY 2
R2

Fig. 5&6

Balanced Networks

There is a family of attenuators where
neither side of the network is connected to
ground, and these are referred to as balanced

Table 2 5002 75402
Attenuation | R1,R3 = Rz _R1R3 _R2 i
(dB) | exact rounded exact| rounded exact rounded exact rounded
5 178 180 304 33 268 270 456 47
|10 | 862 100 | 71.2 |68 144 150 107 100
15 76 68 136 150 107 100 204 220
& 20 | 61.1 56 .248 210 917 (100 371 390
25 56 56 443 470 839 82 665 680
30 | 533 56 790 820 790 82 1185 1200
35 518 56 1405 | 1500 717 82 2108 2200
40 51.0 47 2500 2700 76.5 82 3750 3%00

45042
R1,R3 | R2 _
exact rounded exact rounded
1606 | 1500 214 210
866 | 820 . 640 680

645 | 680 1225 11200
550 560 | 2228 2200
503 470 3988 3900
473 470 7108 6800
466 470 | 12649 12000
459 470 22498 22000
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100
110
120
130
140
200
210
220
240
260
270
300
320
340
360
380
400
500
510
520
540
560
570
600
620
640
660
680
700
1000
1010
1030
1040
2000
2010
2020
2030
2040
2050
2060

2070
2080
2090
2100
2110
2120
3000
3010
3030
3040
4000
4010
4030
4040
4050
4060
4070

PAPER 7: BORDER 6: INK 0: CLS

PRINT: PRINT "Attenuator network calculation"
INK 2: INPUT "impedance level (ohms):";imped
INPUT "attenuation (dB):";atten

LET k = 10" (-atten/20)

REM T network calculation

LET rl = imped*(1l-k)/(1+k): LET r3 = rl

LET r2 = imped*2*k/(1-k"2)

PRINT: PRINT " T network exact values:"

PRINT " R1,R3 = ";rl;" ohm"

PRINT * R2 = ";r2;" ohm"

PRINT: PRINT " T network rounded values:"

LET res = rl: GOSUB 2000
LET rl = res: PRINT "
LET res = r2: GOSUB 2000
LET r2 = res: PRINT " R2 = ";res;" ohm"
LET r3 = rl: GOSUB 3000

REM pi network calculation

LET rl = imped*(1+k)/(1-k): LET r3 = rl

LET r2 = imped*(1-k*2)/(2*k)

PRINT: PRINT " pi network exact values:"
PRINT " R1,R3 = ";rl;" ohm"

PRINT " R2 = ";r2;" ohm"

PRINT: PRINT " pi network rounded values:"
LET res = rl: GOSUB 2000

LET rl = res: PRINT " R1,R3 = ";res;" ohm"
LET res = r2: GOSUB 2000
LET r2 = res: PRINT "
LET r3 = rl: GOSUB 4000
REM pause subroutine

INK Q: PRINT: PRINT " Press any key to continue"
PAUSE 0

GO TO 100

REM resistor rounding routine

FORn=1T0 8

LET dec = 107 (n-2)

FOR v = 1 TO 12

READ a,b,c

R1,R3 = ";res;" ohm"

R2 = ";res;" ohm"

IF res < a*dec AND res >= bxdec THEN GO TO 2100

DATA 1.1,0.91,1.0,1.35;1.1,1.2,1.65;1.35,1:5,2:0,1.65,
1.8,2. &5.2 Dag.2, 3 0,2.45, 2 7, 3 6:3.0,3:3,4.3.3.6,3.9,
8:15,4.3,4:7156.2,5.15,5.6,7 5,6 2,6.8,9.1,7.5,8.2
NEXT v

RESTORE

NEXT n

LET res = c*dec

RESTORE

RETURN

REM T network attenuation calculation subroutine
LET rsum = r2+r3+imped: LET rx = r2*(r3+imped)/rsum
LET vx = rx/(imped+rl+rx)

LET vout = vx*imped/(r3+imped): GO TO 4050

REM pi network attenuation calculation subroutine
LET ra = imped*r3/(imped+r3): LET rx = rl*(r2+ra)/(rl+r2+ra)
LET vz = rx/(imped+rx)

LET vout = vx*ra/(r2+ra)

LET attenuation = -(20%LOG(vout)/L0G(10)+6.02)
PRINT " attenuation = ";attenuation;" dB"

RETURN

PROGRAM 1. T and pi network attenuator design program.

networks. Balanced T and Pi-networks are
shown in Figs. 5 and 6 respectively.
Component values for these balanced
networks can easily be derived from their
unbalanced counterparts. The values of the
resistors in the upper and lower branches are
simply half the value of their equivalents in
the unbalanced networks. The shunt resistors
have the same value as before.

Computer Generated
Resistor Values

Resistor values for any impedance level
and attenuation can be derived onacalculator
using Equations 1-4, but if many networks
are to be designed the process can be time-
consuming and tedious.

However. the equations are ideally suited
for programming into a home computer.
The program contained in this article is
written in ZX BASIC and carries out the
calculations already discussed. Only simple
statements have been used and the program
can easily be converted to other versions of
BASIC or even other languages.

The program starts by prompting the
user for the impedance (in ohms) and the
required attenuation (indB). It then computes
and outputs the T and Pi-network resistor
values as both their exact and nearest E12
series rounded values.

Simplifying the Program

If some of these facilities are notrequired,
blocks of the program may be omitted. For
example, if the rounded resistor values and
the exact attenuation they produce are not
required, then lines 300-400, 600-700 and
2000-4070 can be omitted. considerably
simplifying the program.

plifying the progi PW
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Here's an interesting snippet of information recently gleaned from the American publication Worldradio .

Those of you that have wound p.a. tank coils on plastics former will know that not all plastics are suitable. Some plastics become
hot in the presence of high r.f. field strengths, so hot sometimes they melt. Fortunately, there is a simple test that tells you the suitability
of a plastics material before you put all that time into winding coils.

Take a sample of the material in question and place it in a microwave oven, along with a glass of water which acts as load for the
oven to work against. Run the oven for two to three minutes, if after this period the sample feels warm, it is probably fair to say that
the material is unsuitable. The warming may be more apparent if the sample is first cooled in the fridge. IH004

Here's another couple of uses for discarded ballpoint pen cases: stand-off insulators and p.c.b mounting spacers. The average
internal diameter of a ballpoint pen case is just large enough to accommodate a 4mm thread. Cut a section of pen case to the
desired length and then run a 4mm tap up it's inside. Once a thread has been cut, screw in two suitable lengths of 4mm studding,
one into either end of the tube. Next take two 4mm nuts and run one up each length of studding; these will act as lock nuts. Don’t
over-tighten each lock nut as this will cause the tube to fracture. For added strength epoxy resin can be smeared onto the studding
before insertion. The fruits of your labour will be a custom made stand-off insulator/pillar. Alternatively, short lengths of pen case
can be used as spacers with normal 3.5mm nuts and machine screws. E.P.
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The AMR1000 2m transceiver

High performance technology
made simple

Genuine high performance technology that is this
simple to use takes a special kind of expertise.

In the AMR1000, Navico has produced what so
many radio amateurs have been waiting years for -

a superbly designed, no-frills transceiver that offers
sheer quality of performance for those who are more
interested in communicating simply and clearly than
in playing with complicated electronic gadgetry.

The AMR1000 is the product of the very best in
user-conscious design. New comers to 2m will find the
operation is pitched at exactly the right level to give the
ease of operation they need, without unnecessary
complications. More experienced operators enjoy the
versatility and ergonomically designed accuracy of a rig
that according to Chris Lorek of HRT *...makes
Japanese black boxes appear rather limited."

The list of features is impressively functional and
includes:-

® Reversible angled front panel that is
conveniently visible however mounted

® Clear, well-spaced switches

@® New fist microphone with channel change
facility

® Frequency and channelised operation
giving fully automatic repeater operation
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@ Clear signal strength numerical read-out

@® Variable LCD illumination

® Simple connection to Packet Radio TNCs
without internal modification

The simple quality and attention to detail make this
the most exciting British-designed and British-made
contribution to amateur radio this decade.

Those who are looking for the same basic quality,
but with a more sophisticated set of features, will find
that the AMR1000/S fits the bill.

To find out more about Navico 2m transceivers, and
discover why they are simply the best available, just
complete and return the coupon.

It's as simple as that.

PRIORITY INFORMATION REQUEST

For full details send to:

Navico, Star Lane, Margate, Kent CT9 4NP,
United Kingdom. Telephone: 0843 290007.

2
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C.M. HOWES
COMMUNICATIONS EN

Professional RF design, manufacture and consultancy.
HOWES KITS for the Novice and Radio Amateur.

Why pay factory-made equipment prices when you can
have much more fun building your own station?

Kit Assembled
RECEIVERS PCB
DcRx20 20M Amateur Band SSBICW £15.60 £21.50
DcRx40 40M Amateur Band SSBICW £15.60 £21.50
DcRx54 5.4MHz HF Air Band RX £15.60 £21.50
DcAx80 B0M Amateur Band SSBICW £15.60 £21.50
DcRx160 160M Amateur Band SSBICW £15.60 £21.50
DXR10 10, 12 & 15M SSBICW RX £24.90 £36.90
MBRX HF SSB/CW Marine Band RX £29.90 £44.90
TRF3 SW Broadcast TRF Receiver £14.80 £20.20
TRANSMITTERS
AT160 80 & 160M AM/DSB/CW 10W £34.90 £53.90
CXT40 40M up to 3W O/P QRP CW £13.80 £19.90
CTX80 80M up to 5W O/P QRP CW £13.80 £19.90
MTX20 20M up to 10W O/P CW TX £22.90 £29.90
CONVERTERS/TRANSVERTERS
CV220 2M Converter for 20M RX £17.50 £23.90
CV620 6M Converter for 20M RX £17.50 £23.90
HC220 20M Transvert for 2M Rig £52.50 £83.50
HC280 80M Transvert for 2M Rig £52.50 £83.50
MICROPHONE AND TRANSMITTER ACCESSORIES
AP3 Automatic Speech Processor £15.90 £22.80
CM2 Quality Mic with VOGAD £11.90 £15.90
MA4 Mic Filter/Pre-amp £5.60 £9.90
CVF20 20M VFO for TX/Transceive £10.40 £16.90
CVF40 40M VFO for TX /Transceive £10.40 £16.90
CVFBO 80M VFO for TX Transceive £10.40 £16.90
SWB30 SWR/Power Indicator, 30W £12.50 £17.30
ST2 Side-tone /Practice Osc £8.80 £13.50
VF160 NEW! 80 & 160M VFO for AT160 TBA TBA
RECEIVER ACCESSORIES
AA2 Active Antenna Amplifier £7.50 £11.50
ASL5 External SSB & CW Filter £14.90 £22.50
CSL4 Internal SSB & CW Filter £9.90 £15.80
CTU30 All HF bands + 6M ATU, 30W £27.90 £33.90
DCS2 'S Meter”’ to suit RX kits £7.90 £11.90
XM1 Crystal Calibrator £16.80 £21.90

UK and Europe, please add £1.00 P&P to your total order
value. Other countries add £2.00 per kit for airmail. UK
delivery is normally within 7 days.

All kits include full, clear
instructions, good quality
PCB (with printed parts
locations), and all board
mounted components,
Sales and technical advice
are available by ‘phone
during office hours. A free
catalogue is yours for an
SAE.

73 from Dave, G4KQH

Mail Order to: C.M. Howes Communications,
Eydon, Daventry, Northants NN11 6PT
Telephone: 0327 60178

AH ELECTRONICS G8AQN. Est. 25 Years

RACAL RA17 MK2 Cormmunications receivers SOOKHz to 30MBz, in 30 IMHz
bands, fully overhauled 3 months warranty, details on request. £260.00.
RACAL RA2I8 558 adaptors made for the RATT but will work with the RA17
recerver except the fine tune s noperative. In unused condition with manual
E130.00, carnage L1000

CT436 DUAL BEAM OSCILLOSCOPES oMHz bundwidth. adeal general
purpose scope, stz only 107 = 107 < 147, all i ex. condiion and tested. 23
valves. ONLY £70.00, carmage £12.00

D75 DOUBLE BEAM OSCILLOSCOPE SOMHz bandwidth, delay fucility, all
solid state, size 137 = 5"« 16" deep. V. pood cond. £260.00, carmiage £12.00
D465 DOUBLE BEAM PORTABLE OSCILLOSCOPES bandwidth 100Nz
will see up 1o approx 200MHz, delay faciliny, imebase o 0508 plus = 10
magnilication. Allin ex. cond. PLOUA.L

MARCONI TF2008 SIGNAL GENERATORS, AM/EM 10KHz 1o SIOMHz, all
sohid state. From £350.00, carnage L1500

MARCONI TF2015 AM/FM SIGNAL GENERATORS, 10MHz 1o 520MH2,
sl solid state umt. £350.00.

MARCONI TF2016 AM/FM SIGNAL GENERATOR, [10KHz 1w [20MHz
sianl] solid state umt. £295.00.

MARCONI TF2500 AF POWER METER. battery powered, measures up to 25
Watts audio. Condition as new, £75.00,

BRADLEY CT471 ELECTRONIC MULTIMETER/RF METER, cx. ministry
umt, measures 1200v ACDC, current to 1. 2Amp. RF volis up o 4k,
resistance up 1o 1K megohms, operates from 3 15 D banteries, supplicd
tested with all leads, in v, good cond. (Reduced price) E40L00, carmage £10.00
LEAK “TROUGHLINE 3" FM VALVE TUNERS. 55 to 08MHz. mono
output. We have a limited number of this once very famous tuner. Supplicd in
‘new condition never been used’. with circuit. £45.00, Cirriage £10,00

FM 88 to 108MHz TUNER HEADS, 4 transistors, 2 RE amps, mix, separite ose
10.7MHz IF output, 4 gang tuning capacitor, this has possibilties of modifica
wom o “wrband” (no detls avinlable ). Supplicd unused with connecting data

£6.00, post £1.50

RACAL 915 600MHz FREQUENCY COUNTERS m good condition & tested

£195.10,

Shop: 151A Bilton Road, Rugby, Warwickshire CV22 7AS.
Tel: Rugby (0788) 76473. Closed Wednesdays

Manutacturer of

FULL RANGE OF 432, 144, 50,
70MHz ANTENNAS AVAILABLE
FROM YOUR LOCAL STOCKIST

For a full Glossy Brochure &

ANTENNAS Current Price List send SAE to
ALAN KELLY COMMUNICATIONS LTD
3 STOKE ROAD, ASTON FIELDS, BROMSGROVE, WORCS B60 3EQ
Tel: 0527 71165 Fax: 0527 32042

SPECIAL NOTICE TO READERS

TREL

Wi proprestors and siatt of PRACTICAL W
saders by ensunng as far as pracli
e @nd Its Publishers car

£ reasonabls precautions 10 protect the
sements in PRACTICAL WIRELE

he magazing accep
e Legal remedses are avils 1h|r ] ('-s\(
who have complaants should address them 10 the advertser of should consult a local Tre
Othce, or & Citizen's v‘\:]-n’.i‘ Bureau, or thesr gwn soli -1.'-

Quality
MORSE KEY UNITS

The Kent hand key is used world wide by professional and amatey
The siver contacts are mounted in precision fine pitch th

which are instrument knured for ease of precise adjustmd
Our shiegtded ball race beanng pivots are renowned for thesr
lype beanngs

The
n a kiy of unrvalled professional standard

KEYS OF UNBEATABLE QUALITY AT UNBEATABLE PRICES!
Kil form  Assembied

nerators alike

Straight hand key  £31.00  £38.00 + £2 50 p&p
Twin paddie key £3950 £4790 + £2 50 pdp
Single paddie key £3100 €3800 + £2.50 p&p
Jranciamans]
FTSA

SAE for detals

R. A. KENT (ENGINEERS)

243 Carr Lane, Taneton, Preston, Lancs PR4 6YB
Tel, 0772 B14998 Fax 0772 815437

saded screws hited with posilive locking nuts
supenarity over all keys using plam and bush

y 15 available i kot form or ready assembled. The kil takes less than an hour 1o complete, resulting

y
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On The Air

On The HF Bands

Reports to Paul Essery GW3KFE

287 Heol-y-Coleg, Vaynor, Newtown, Powys SY16 1RA

Happenings

hanks to TDXB, DXNS, The DX
Magazine, The Canadian Amateur, and all
reporters for the details below.

Another royal radio amateur to join
the ranks: King Bhumiphol Adulayade;j,
HS1A, and as a result the old HSO0A will
now sign HSOAIT (Asian Institute of
Technology) to avoid confusion. Still with
HS calls, we understand that HSOA and
HSO0B are OK for DXCC, but other HS
prefixes will be individually vetted.
Incidentally, that gives four Heads of State
to be licensed; EA2JC, HS1A, JY1 and
VUZRG.

Last month | mentioned PA3CXC's
expressed hopes for an Ethiopia
operation; we now have the message that
he doesn’t have much hope, but will
continue negotiating. Still with PA3CXC,
we understand he can operate from South
Sudan any time, but will probably wait for
next Spring, in the hopes of improved
band conditions.... maybe he wants jam
on it too!

During the October/November period,
most PA stations will be adding a 6 to their
callsigns (e.g. PAO becoming PAB0, PA3
becoming PA63 and so on) to
commemorate the sixty years of amateur
licensing in the Netherlands. There will
be a certificate going for this: PAs to work
sixty of the “special prefix” stations, other
EUs thirty, and DX fifteen. Send GCR List
to PAOBN for this one.

The proposed Bouvet DX-pedition is
still on track, and G4DYO is handling
donations from UK DXers towards the
estimated 200K dollars the trip will cost.

The proposal by Jim Smith to activate
Conway Reef and Minerva Reef has, we
understand, fallen by the wayside, owing
to the paperwork difficulties in Fiji. There
is also the doubt about whether Minerva
would be reinstated in the DXCC listings
anyway.

By now, if all goes well, Rockall will
have been activated legally, QRP c.w., by
GMA4YLN/P, for an operation of 1-4 days
duration. The only previous activity from
Rockall was the illegal one by Tom
McClean some years back, so this
operation will fill in an IOTA reference
against Rockall, the last one in the IOTA
Directory to receive one. Note that while
this one is OK for IOTA, it will not qualify
for a new DXCC country. (Later: it is
understood GM4YLN/P was worked on 7
and 21MHz on August 26.)

Did you notice that HG4P; he was a
special-event station running TS-930S and
a 1kW linear, into Radio Budapest's 20-
element log-periodic. Perhaps more
important, itseemsto have been a “clean”
signal with no significant spread, despite
it being some six S-points above all other
Europeans in USA, and S9 plus 40 in this
country.

Anyone still looking for a 9H, Malta
QSO? During October and November,
between September 21 and October 19
we understand DL2GBGT will be active as
9H3EH; he may work split-frequency if the
pile gets too high.

Surprisingly enough, despite all the
upsets in China the issue of individual
licences seems to be proceeding steadily

Practical Wireless, November 1989

with some 30 BZs about.

Another country to progress a little in
this direction is Thailand, where it is
understood the authorities have given
tests for HF operation, according to Fred
Laun K3Z0, who will be recalled as one-
time HS1ABD. Fred reckons the way is
open now that HS1A is operational - see
above - for individuals to get licences
aroundtheturn ofthe year, and meanwhile
HSOF is active from the old HSTWR QTH.

Still with the nasties, there are rumours
thatthe C9MKT licence won't be renewed.
Againone hears reports of people working
XU1SS. Cambodia Slim again, as there
hasn’t been any activity from XU for some
time.

Back to the Good News; an operation
to Transkei, signing S89DX will start on
October 7, 05002 until 0700Z October 10,
listening ten up. However, thisone doesn't
count for DXCC.

Top Band

Our first report on Top Band is from
regular G2ZHKU (Sheppey). Ted reports
working GB50MON, the Caversham
Monitoring Station 50th anniversary job,
plus ON7BW, both s.s.b., plus Y23TD on
the key.

And that, masters, is alll..... doesn't
anyone else operate the band??? What a
change from the days when 90 per cent of
the amateur activity in this country was
on Top band, back in the fifties!

The 3.5MHz Band

Seems a bit like one of the ruins that
Cromwell knocked about a bit for most of
thetime! However, ON7PQ (Kortrijk) notes
that he hooked XT2CW sand FY5EW on
the c.w. end of the band.

Our only other reporter is GOHGA
(Stevenage) still tied to her two watts of
c.w., which she uses mainly in the early
evening, orthe late evening/early morning
times. Angie's quick stuff can be found in
the logs of G3MRP (QRP both ways),
G3XTL, G3HOH, G3GLL, G3KFB, G3MCK,
G3AJP, G3JUQ, G3AMF, G2MJ, G5XV,
G4SPY, G4IVK, G4SPM, G4PZF, G40EC,
G4MWP, G4zZVJ, G4WHZ, G4VNR,
G4NNU, GAKGK (QRP both ways), G4FX,
GOEIL, GOFYP (QRP both ways), PA3DXQ,
PA3BLU/M, DF5XN, four times and finally
GW3JI.

As far as | am concerned | have to
admit that just about all our own activity
onthisband has beenthe regular Sunday-
morning net, forvarious largely non-radio
reasons.

Comments

G3VA hasfinally resolved the question
of the VE callsign we mentioned in our
notice of the death of G6ZO a few months
back. In fact, Bill Wadsworth's 1947 QSL
card to G3VA is from VE7ZM, but also
shows him as having been “ex-VESRE,
VESZM” which seems finally to resolve
the problem. On a different tack it is
interesting to note that G620 was
educated at Mill Hill School, where he
followed in the illustrious footsteps of
Cecil Goyder G25Z, who made the first G-
ZL contact.

The 7MHz Band

There'scunning foryou... mostofthose
who really get among the DX keep so
quiet about it, particularly on 7MHz, that
unless one knew about it, you'ld never
find out!

GOLJB (Whitehaven) now has his Vespa
back thanks to the attentions of G3APV;
but now there are s.w.r. problems on
some bands to hold activity down a bit.
Nonetheless, using a DX100 receiver and
160Hz filter from a PW design, Paul
managed the foollowing c.w. contacts:
initially with the Drake rig, numerous Gs,
GJ2FMV, SM5CF, DF9BC, then with the
Vespa, DK3GR/P, PA3AFD and PA3AYF.
The antenna is about 20m, end-fed. Paul
says his great moan is the “characters
who send that hated CQ Test"” call - which
is the signal for GOLJB to watch TV. Fair
comment, but you should recall OM, that
lots of the interesting “new ones” that
swell the totals seem to be mainly active
at contest times, when people go to
faraway places simply to give themselves
a better chance of winning. And, anyway,
it certainly sharpens up your operating!

GOHCZ in the Isle of Wight says most
of his activity is on 18MHz, but he does
mention one contact on 7MHz, namely
the one with CYODXX on SSB.

The 7MHz band for ON7PQ was all-
c.w,; CE0OGZ, TF9CW, VK2APK, VE2DWU,
ZM2AGY,J52US, 9H3KO, OY/DF2PI,
S79MX, XT2CW, CYODXX, PJ2AM and
H27T all went into Pat’s log.

Bits & Bobs

Ron Pearce (Bungay) is a great believer
in home-brew gear, as his QSL shows;
thistime Ron has included a list of DX and
a colour photograph of his latest effort
which is a combined 0-V-0 receiver for
short waves, plus a Morse oscillator in a
rather nice wooden cabinet with lift-up lid
for portability, designed and built for a
“Titanic” evening held at Denton Village
Hallin Norfolk. Iwill mention Ron’stakings
with his two-transistor receiver in the
sections on 14 and 21MHz.

WARC Bands

Let's make a start with G3BDQ in
Hastings; John has been active more in
the antenna-farming sense than actually
on the air, having dropped the Lf.
grounded long-wire system, and also
having put up a small prototype wire
arrangement for 21MHz at the front of the
house, giving some 3dB of gain to the
NW. Operation on 18MHz and s.s.b.
yielded IV3YJ, W3CS and YCBKOS, while
4X4FR/M was snagged on 24MHz.

Now to GOHCZ (Newport loW) who
made it two-way to CESBPE, CEODFL
(Easter Is), CEOMTY (Robinson Crusoe Is),
C6ARC, DJ6QC, EABBPO, F/W2SKE,
HA3YCA, HC2NI, HZ1AB, IBEFP, JASAQC,
JASCEX, J52US, LU9DJD, NH6C, OA40S,
PJYEE (Bonaire), PY2EQQ, PY3CM, T3210
(Christmas Is), T77T, VE1BTL, VE3NYT,
VE4AAQ, VK2AVA, VKSEBXN, VK7GK,
VP2EHF, WP4AGW, 7X3DA, 9K2DR,
9K2EC, 9Y4CD and lots of eastern and
middle Ws all on s.s.b.

G3NOF of Yeovil has now put up a
sloping dipole for the band, and has
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pushed the score up to 56C worked, the
best times seemingly being early
mornings or late evenings. Thus we see
s.s.b. contacts with AL71, C31LBB, C6ARC,
CE3O0E, CEODFL (Easterls), CEOMTY (Juan
Fernandez Is), CN8LG, CU3LC, EA8BBPO,
GD4WBY, GMOAMI, HBOLL, HP3FL,
HH2MC, HZ1AB, ISOJMA, J37AJ, JELPS,
J52US, JASAQC, JASJFO, K6IM, KETVM
(Washington), KF7E (New Mexico),
KV4AD, LU4EPN, LUSGO, OHO/DFINE,
OHO/DFINF, T77T, TK/G4SGJ/MM,
VEBWK, VK2ZAVA, VK3DOU, VK7GK,
VP2VA, W7BBH, YBELD, YEOAX, ZL2APW,
4X4FR/M, 5B4JE, 6Z2E, SNIABY, 7X3DA,
9K2EC and, of course, W and VEs.

Other than Top band it was c.w. all the
way for GZHKU; on 10MHz there were
VK2APD, SMOCCE, and EABAB, while on
18MHz there were LU2IP, TA7/KU0J,
ZLIWV, W2LZX, W2FC, K4KQ, K4l
0Z1L0, JA4CSH, EABAB and K8ZH. On a
different tack, G2HKU has a problem in
that a tree branch is brushing the mast
guys. However, the tree is “owned"” by a
nest of magpies who are rather upset
about unwanted visitors!

The 28MHz Band

Atthe time of writing it still seems to be
in the summer doldrums, whichever
direction the beam is pointed, but by the
time this reaches you things should have
livened up a lot. G2ZHKU mentions that
although he managed to work EABAB on
10, 14, 18, 21, and 24MHz, the 28MHz one
was a flop for want of a bit of propagation;
which makes you think, when GOAEA
over in Scilly can raise EA8 on 144MHz!

Turning to G3NOF, Don noted little
fromNorth America on the band, although
a few East Coast Ws were noted around
2200Z. Most evenings there have been
openings to South America with
sometimes a few ZLs; in the mornings
around 0700Z the long path to VK has
opened up. Don's call was entered into
the logs of CN10DKH (a special for the
tenth anniversary of the passing of EAO to
CN,CYODXX (Sablels), S79MX and 5R8JD.

GMA4ELV (Glasgow) is still using QRP,
which has taken him to 210W/197C all-
bands, with 156/106 on 28MHz. Dale's
current offerings include 3B8DB (QSL via

NASY), ZP5CF, 9K2DR (QSL via 9K2MJ),
JYS5FA, 5H3ZW, 5H3TW, V9/ZS5S,
LUBESU, PP5JD, D44BS, LU1F, A92BE,
Z21GM, ZS1DL, SVOGE/M, 6V1A, FYOEK,
FM5YM, ZDBBOB (Box 2 Ascensionls),
ZDB8RP, ZD8RJ, ZDB8MAC, ZD7VC (Box 5
St. Helena), ZD9JR (Gough), ZC4BS,
ZC4RF, OH7RRV/ZS3, YINBGD, ODsMJ,
OD5SK, J28DN, J28CW, EL7X (Box 538
Monrovia), TASC (Box 210, Gar-Adana),
VU2MYN, KP4EIT, 3D/AQOBP and
EDSFAS.

Turning to the list from ON7PQ we find
NYBM/KH2, ZS3UM/OH7TMRW, 9M2AX,
TL8RM, J28CY, OD/F1LIV, 8R1J, XT2CW,
HL5BDS, J52US, S7T9MX, HZ1HZ, ZS8MI
(Marion Is), SH3TW, VK8XX, CX8BBH and
FR4FD.

The 21MHz Band

G3BDQ (Hastings) opens the bowling
on this band, with his c.w. take including
A41JV, KHElJ, HLOY/4, HL2VQ, 5H3TW,
FK/JH3DJX (New Caledonia), FR4FD,
FYSYE, VS6CR, SPBUFO/JW, and YCEKOS;
turning to s.s.b. John made it to A92BE,
BZ4RDX (Nanjing, China), UABHZ/JW,
DL2SCQ/TF7 (Westmans), KP4DQ, EF5KB
(Tabarca Is), TJ1DL, TU2UI, HL1AHS,
HL2ZQ, HC1JH, HK4CCW, HR1KAS,
J28DN, VU2TTC, KL7XD, ZD8BOB,
CYODXX, AP2AF, AP2DM, TA3/DL1BDA,
gVOWW, 9V1XM, and 9VIUG.

G3NOF (Yeovil) notes that conditions
haven’t been as good this month, but he
did manage to work A22MH, A41JZ,
BYS5RA, BY5VZ, CE3GLD, CO2LE, CYODXX,
DL1SCQ/TF7, DL2SCQ/TF7, DU1DWD,
EK2RR, FO5FO, FO5LU, HISUD, HKBISX,
HP6FC, JAs, JT1BV, JT1KAA, KL7TC,
KP4IX, NH2/JJ1TZK, PJ2MI, SU1EE,
T32PO (Christmas Is), TA2AU, TA3/
DLARDU, TA/GALJF/MM, TI2GBJ, OHBYF/
OHO0, UA1OIL (Frans JosefLand), UAOBEZ/
UA10, UAOFF, VB5AH, VKs, YBs, YI1BGD,
YK1AO, ZYOTI, 3D2AG (Fiji), 3D2RJ
(Rotuma), 3D2VT (Conway Reef), 4STEA,
BP9AF, 9M2FZ, 9IM2KR and 9V1UG.

Now to ON7PQ; Pat sticks to his key,
and with it he connected with CN8MC,
KH6BGE, KH6IJ, KNOE/KH3, 3BS8FK,
SPBUFO/JW, BY4RB, JT1CD/9, HSOYDY,
HI3/G30LU, 3D2S| (Conway), KGBDX
(Guam), PAOGAM/ST2, 3D2VT (Conway),

VKINS, FYSYE, NL7DU, FOOMGZ, XT2CW,
and TJ/IK1JLL.

As for G2HKU, Ted found KEGZE,
WONGB, K5NA, JAGPA, C30LBS, EABAB,
and UT5UJY.

Finally 14MHz

Whateverthe state of the sunspotcycle,
this is where the real action is for most
people, and of course the natural result is
an abundance of QRM, particularly from
overdrive linears!

G2HKU notes his c.w. going to VK4LX,
HK3HY, IL7/IK4JQQ, UA9CK, JA3EA,
WBVSK, SM/W6DU, UWSOQ/RWIH,
JHSWAK, K4FU, EABAB, PP7JCO,
UJBJCM, RIZF, G3GJQ/5NO, 9H3FI, and
K8ZH.

For Pat at ON7PQ the keyer routed out
JT1CD/9, 3D2MK, FOOMGZ, HI3/G30LU,
SPBUFO/JW, TFBCW, CYODXX, EL7X,
V31BB, and XT2CW.

G3NOF next; Don noted the odd period
of fade-out or dead band, and in fact spent
more time on 21MHz as we have already
seen. Nonetheless, Don did put out SSb
to A41JZ, A41KR, CYODXX, DL2SCQ/TF7,
JT1BJ, JT1BV, JT1BY, KL7XD, KNOE/KH3,
N4VMW/DU8, OX3ZM, RAOAD/JT,
TF5BW, VB85NR, VKs, YK1AO, ZP5AA,
4KOF, 4L0X, 5Z4BP, and 9NTMM.

Using on average, 50 watts output,
GOLJB used c.w. from the Drake TR4 to
raise HBO9HAE, F89/FF6KRP, UBSTAOQ,
YT2JF, HBOFT, PY2RLQ, HABRO, DF6Kk,
LUIDHS, SP7BYG, OE3JOS, EA1KO, OX/
0OZ1LQAH, OK1ANS, UQ2GEC, plus s.s.b.
to HAONNN, WA4WTG, W3HCW, AB4PB,
VE3PDF, VE3NHA, NP2B, EASDIT,
EA7DLD, EW4AA, F/PA3EBG/P, RT5UO,
and IK1CPB. Once the Vespa was back
with Master, the 150 Hz audio filter
attached to the DX100L receiver, and c.w.
QSOs were made with UP2BKV, K1DL,
RA3LV, UA3YBA, HABRJ, UT4UWU,
UP2BKV, UW3GC, UZ1ZWO K3MQH, EA8/
DJ3XD, and NX2P.

Another one who doesn’t spend too
much time on 14MHz is GOHCZ, who notes
QSOs with CYODXX, DL2SKQ/TF5, and
V31BB.

Like me, he has been in the wars with
rotator problems, but did manage to scare
uptheodd W, an EAB and a couple of TAs.

VHF Up

David Butler G4 ASR
Yew Tree Cottage, Lower Maescoed,
Herefordshire HR2 OHP

The 50MHz Band

August marked the month when the
50MHz band took yet another turn in the
propagation cycle. It can be likened to the
four seasons and is very similar to the
time that you notice the leaves on the
trees beginning to change colour. You
know that something, Autumn, in this
case, is on the way. And so it is with
50MHz. The propagation seasons change,
often dramatically, on the run up to solar
maximum. A considerable surge in solar
activity took place during August. The
sunspot count peaked at 338 on August 9,
with solar flux levels rising to 286 on
August 12. The corresponding rise in
geomagnetic activity, caused by many
large flares and magnetic storms, ledto a
number of auroras during the month
giving contacts around the UK and into
Scandinavia. When the geomagnetic
activity fell to quiet levels, the band opened
up, on many occasions, to Africa and
Southern America. Contacts were made
fromthe UK with CX, LU, ZD8, ZS, Z23 and
for the first time, into Brazil.
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Ela Martyr GBHKM (ESX) worked two
new countries on July 27, by contacting
LUSAEA and LU2EIO (GF05) and CX4HS
(GF17). Having heard that Z23JO was
being worked around 6PM on most days,
Ela made a managerial decision that
evening meals would forthwith be at
5.30PM instead of 6PM. The very next day
afterimplementingthis, Ela was rewarded
with a contact with Z23JO for a new
country and square. Other contacts on
the same day, August 2, included ZS6WB,
9H5AB, 9H5BN and 9H50, a getaway being
PA3DYY/MM in JNOO. The only station
heard in the aurora on August 17, was
GMOGEI, located in |1077. Better luck was
had on August 19, when the band opened
up to South America, giving a contact
with LUBDLB (GF05). CX1DDO (GF15) and
LUIDMA were heard but the pile-ups were
very intense.

lan Harwood GBLHT, heard some very
short skip stations on July 15, but no Es
signals were heard on 144MHz. From his
QTH in South Yorkshire, stations in
Guernsey and Jersey were copied

between 1458 to 1533UTC. The nearest
station to be contacted was FBHRP in
IN88.

Paul Feldham G7CFK (CHS) has been
briefly off the air due to a loose trimmer
capacitor on the driven element and
problems with pigeons using the antenna
asaperch.Paul reckonsthatsince greasing
theantenna, there have been no problems
with the birds! Another effective method
of scaring birds away is to mount a plastic
owl, obtainable from gun shops, on top of
the tower. Contacts during August, were
made with CR8LN, FEBNX, OH1AYQ,
OH1ZAA and T77C. Concentrating on
crossband, Paul worked OZ9QV on August
13 and IK2GSO & OK3CM (JN88) on
August 18. Gotaways have included
Z23J0and CX4HS.On August 16, LU2EIO,
was heard between 1405 tc 1415UTC, but
the signals were too weak to make to
make a contact.

Despite being on holiday, | still
managed to get some DX in the logbook.
On August 2, Z23J0O was worked at
1700UTC, followed between 1925 to
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REVCO - G.WHIP - DRAE - STAR MASTERKEY - WELZ - DATONG - I.C.S - NAVICO

o)
ICOM

FEW REMAINING 6m MODULES
FOR THE FT-726R

£249.00 - 3 pap

WE HOPE T0
HAVE THE NEW

A.R. COMMUNICATIONS LTD.

38 Bridge Street, Earlestown,
Newton-le-Willows,
Merseyside, WA12 9BA
Telephone: 09252 29881
Fax: 092522 9882

ONLY 1 MILE FROM etc.
JUNCTION 23 — M6
OPEN TUES-SAT 10am-5pm

COME AND SEE US AT
THE LEICESTER SHOW

NEW IN STOCK
YUPITERU

MVT-5000
SCANNER
25MHz-
1300MHz

NEW FOR THE SHOW

Exlusive to AR.C. Ltd. Yaesu
Voice Synthesizer for HF trans-
ceivers — FT-767GX/FT757GX/
FT-747 — with CW Ident mode

o000
See the NEW HF Contest Log
and Card Index especially for the
Amiga — will hold up to 4000

entries.
We will not be able to give you a cup of LATEST
coffee, but we can certainly give you a ONLY £1 2 00 + £1 D& e MOBILE
good deal!! Plus we offer a first class L p p : DUAL-BANDER
back up service. o000 TWIN

SHOW SPECIAL

For everyone spending £100,

FREE ENTRY into draw to be

held each day for two holiday
breaks.

STANDARD C-528
DUAL BAND
HANDHELD AT
THE STAND

IC-2SE

THE NEW BABY FROM
ICOM. 5W OUT ON 13.8V
RECEIVE CAPABILITY

75-180MHz
£275

IC-2400

=4 RECEIVE

pispLAY £635

INSTANT FINANCE AVAILABLE SUBJECT TO STATUS

Prices correct at time of going to Press. E & EO.

MICROWAVE MODULES - TONNA - JAYBEAM - SANDPIPER - BNOS - AKD - CAPCO - REVEX

STAMNDARD

ORI AT IR

GM60AL and GM4VHZ

Our wind up, tiltover Tennamasts are ideal for HF
and VHF beams. Designed and professionally built
by amateurs for amateurs, they are safe and easy to
use, slim, elegant and economically priced from
£190. Immediate delivery

| BEAM KITS Homebrew your own GM4UTP 5

Band Quad or VK2ABO Beam with our low cost kits

. Call 05055 3824 for i
Brochure and Info plus _;z

i_. friendly technical advice

TENNAMAST SCOTLAND o}

81 Mains Road, Beith, Ayrshire KA15 2HT

e Iul

NNAMAST FOR TILTOVERS

ANTENNA TUNER, wide range to BOOST RECEPTION and
reduce interference 100KHz-30MHz, for outside or INDOOR
ANTENNAS, end-fed LONG WIRES or dipoles, IDEAL for
R1000 etc or 10W tx, BANDPASS design (not just usual “T"
high pass), easily adapted to wavemeter etc, only £31.30,
GET more RARE DX.

V.L.F.? EXPLORE 10-150KHz, Receiver only £28.20.

ANTENNA NOISE BRIDGE, check your antenna, £27.90.
Each fun-to-build kit (ready-made to order) includes all parts,
case, pre-wound coils, pcbs are fibre-glass, instructions, by-

return postage etc and details of other kits.

CAMBRIDGE KITS

45 (PY) Old School Lane, Milton, Cambridge
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SOUTH MIDLANDS
S M L |communicaTions

ROTATORS

The RCS Series of rotators
Irom Creative Design are: bullt 1o
meet the exacting standards
required by both professional and
Amateur users A range

CL6DX 6 s £115.00

models is available N B . -

cater for medium 1o large sized A BLIR T e I4.00Y k18883
antennas Al the rotators are G me:‘? 5.0 19 083 X
manutactured with high quality L Maniactyees

( ponents allowing conlinued

and refiable pperation

ACS5-1 £219.00

RC5A-3 £425.00 ' '

RCSB-3 €67500 g g i RC5-1

CK46 Rotary beanng  £34.95

SMC LTD, SM HOUSE, SCHOOL CLOSE, CHANDLERS FORD
INDUSTRIAL ESTATE, EASTLEIGH, HANTS S05 3BY.
Tel: (0703) 255111. Telex: 477351 SMCOMM G.
Q0 Fax: (0703) 263507 =
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- ! E QUIPMENT ®
"% ALWAYS CHOSEN BY PROFESSIONALS |
- AND DISCERNING RADIO AMATEURS.

1 COMPACT LATTICE TOWERS
I SLIMLINE TUBULAR MASTS

i Telescopic—Tiltover, Fixed—Mobile from 3Mto
vy 60M. Over 50 Models, suitable for a wide range of
' | By civil and military applications such as: H
| £ @ Radio Communications
' i @ Amateur Radio
— ® CCTV and Surveillance ®
! ® Meteorological Monitoring e
| 4= ® Aero & Marine Nav Aids e
. ® Flood nghtmq etc =
: '
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° w '_;_"5 :
L ] 19 d speeds ‘ .
ANTENNAS :
o
~ AQ6-20 "SPACE SAVER" THE
° y COMPACT 4 BANDER THAT IS
L] “y DIFFERENT. 2, 3 OR 4 ELEMENTS '
[ 7 6. 10, 15 AND 20M. L

Unigue Fully Sealed Colls.
Hi'Q'—Close
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ceaw o
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-
-

Vg hat loaded Yagiwith [ A £ o
optimized [
o performance. Ideal 4 !

for small spaces
Send for full Spec
sheet. NOW!
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QUALITY
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, ' Know How ;
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i’ - WE DESIGN—WE MAKE—WE SELL—DIRECT

At manufacturers prices—you get best vaiue
. European Distributor
) Classic International
4 Roermond (NL) 04750-27390 ®
1 SEND S AE. FOR FURTHER DETAILS
== AND PRICES OF ALTRON PRODUCTS '

H.P. TERMS

EN 2

e ame o

ALLWELD ENGINEERING §
Factory 6, 232 Selsdon Road,

South Croydon, Surrey, CR2 6PL.

Tel: 01-680 2995 (24 hr) 01-681 6734
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F
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MERLIN WAY, BOWERHILL,
MELKSHAM, WILTSHIRE SN12 6TJ.
Tel: 0225 706886. Fax: 0225 708594

ERLIN

YSTEMS
WIZARDS PACKS

THIS MONTH'S WIZARDRY BENCH POWER SUPPLIES
The WIZARD'S best 13.8 volt PSU kit so  OUTPUT 5 volts at 2 amp with over volt protection
project +12 volts and - 12 volts at 400ma
In the kit Pre bult PCB, Super Mains Trans- This is a inear PSU Merlin Cased with Terminats
former, 3 inch Cube Heatsink, 60000uf Elec-  Price £15.30 + £2.60 P&P
trolytic, 25amp Bndge Rectifier, 12V DC Fan,  Storno Mobile Radio Telephone
Mains Filter, Overvolt Belay, LED Indicators,  Type 634
Amp Meter, Fuse Hoiders, Terminals and 58-89 MHz
On/Oft Switch 1 o
125 KHz Canne! Spacing
This PSU has an output of Bamps and 8 1o +2 5 KHz Devialion
18a termittent. With Il set of
Shaen;gs intermittent. With a full set of data Max Bandwidth 1000 KHz
Price £33.80 + £4.50 P&P RF Output Power 10 watts

It looks like we have misled a Scottish cus- '?‘m Ly 7

fomer over the Stomo Sels They are not  ~enowvity 07UV

brand new! For the record the Sets are ina 12 Volt or 24V Input DC with Control Gear and
cast ally case and are immaculale intermally, ~ Data

but the control gear can be a bit tatty. Thanks 0K for 4 mt

fo all our happy customers, Price £30.00 + £5.00 P&P

the Wizard THE WIZARD POWER CUBE

It you would like 10 see our lines and have

a chat with the Wizard, find the time to Specification
visit the LEICESTER Show on the 27th | ! 20 Amp Hour Dryfil Battery
and 28th October. 2 Inbuilt Mains Charger

3 RF Fittered
LINEAR AMPLIFIER BUILDERS 4 Solar Cell Input (Cells optional)
8 off 220ul 400v Electrolytics with mounting 5 Compact Sze/Portable
clips B Merin Made
Price £15.00 post paid Price £76.00 + P&P £8.00

Primea Circuit Permanent Magnet Motor Generator with toothed beit reduction drve. Input/Output 2VDC to 30VDC
at upto 10Amps Prce €14 00 + £3.50 P&P

New in Controlier Card for the above and others Input power + and — opto SOVDC. This will give 2 singhe 5k ohm
pot vanable speed forward and reverse  Prce £7 50 + £2 50 P&P

COMPRESSORS—Gast rotary air vacuum pump 20Psi2%imvac, 1/12th HP 240vac motor. Good lor Desoldering
Airbrush work. Just £17.00 + £3.00 P&P

IN THE WIZARDS DENI—We have from time to time the following new and S'H stock. Printers. Monitors manc
colour: Valve amps and PSUs Lots of odds and ends

MORE DATA—Ring the wizard on 0225 706866 (Uay time) 0229 763027 (Home) For more intormation of for a
wisll to the works

PAYMENT—Access, Cheque, PO and Cash Post and Packng on components £1 50, over £20 00 £1.00 Please
add VAT to total

Thank you John and Adrian the Sorcerers Apprentice!

i
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1935UTC, by LU7DZ and LUSAEA. Mal
Z23J0, was worked again, on August 5, at
1708UTC. Contacts into Namibia were
made on August 6, at 1855UTC with ZS3E,
and on August 26, at 1710UTC with ZS3AT.
An Auroral-Es opening during the aurora
onAugust 21, gave contacts with OH1AYQ
(KP12) 59 59 and OH6RJ (KP22) 56 57. The
highlight of the month was the opening
on August 24, to South America. At
1955UTC, LUSAEA and LU3EX were heard,
both at 57. Contacts followed, from
2000UTC, with LUBYYO (FF50) and CX4HS
(GF17). At 2115UTC, | heard Dale Harvey
G3XBY working PY2SB, for what is
believed to be the first G-PY 50MHz
contact. Eventually, PY2SB (GG66) was
worked, 55 bothways, for a new country
and square. PY2DM and PY2GWH were
heard, the last signals fading out at
2150UTC. Between 2230 to 2250UTC, the
Ascension Island beacon ZD8VHF (l122)
was copied, peaking 539, but nothing came
of it.

The opening on August 24 was not
restricted to central England. Calum
MacPherson GMOEWX (WIL) worked
CX4HS, LU3EX, LU8BYYO, LUSAEA and
PY2DM. The contact with Brazil, at
2125UTC, being claimed as afirst between
GM and PY. Another station claiming a
first with PY2DM is Alan Doherty GIBYDZ,
who worked him at 2124UTC.

The south of the country also did quite
wellin the recent spell of good conditions
asthis report from Dick Hide GOLFF (SXW)
indicates. An opening to North America
on July 3, allowed contacts to be made
with K1GPJ (FN44), KATPE (FN53) and
WA4HJP (EM84). During July, most of the
European countries were worked, either
direct or via crossband. South American
contacts included CX4HS on July 7, 18, 23
&27,LU2EIO, LU9AEA and LUBMBL (FF57)
at 11465kms on July 27. On a southerly
beam-heading, contacts into Africa,
included ZS3E on July 10 and Z223J0 on
July 23. The African contacts continued
into August, with ZS6LN and Z23J0O being
worked on the 2nd, around 1700UTC.
Sporadic-E on August 6 enabled contacts
to be made with ZBOD, TK/PAOERA and
with a number of stations in southern
France. Switching to the m.s. mode, Dick
worked GM3WOJ and GMOFRT/P (IP80)
during the shower on August 12. The
Auroral-Es event, during the evening of
August21, gave T9contacts with OHINLO
and LA9BM. It was very strange to hear
stations, basically on the same beam-
heading, coming in via two different
propagation modes. The Finnish stations
were T9 via Au-Es, whereas the Swedish
stations were tone A, via the aurora.

A report from Bob Nixon G1KDF (LNH)
sums up just how interesting the 50MHz
band can be. In a good South American
opening on July 23, between 1755 to
1945UTC, CX4HS, CX8BE, LUIDMA,
LUZ2EIO, LUBDLB, LUBYYO and LUSAEA
were worked. Later the same evening
PA3DYY/MM in the Mediterranean Sea
was contacted. Bob claimed the locator
as JN12, but in a QSO | had with George
PA3DYY/MM, later in the week, he said
that a mistake had been made for contacts
on July 23, and that in fact the locator was
JNO1. Conditions on the band were
excellent on July 27, with Z23J0O, ZS3E
and ZS3KC being heard between 1530 to
1635UTC and CX4HS and LUTDMA being
worked between 1917 to 1930UTC. An
opening into the Mediterranean area,
during the same evening, produced a
contact with TK/PAOERA (JN42). Contacts
in August were made via a multitude of
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50MHz 70MHz
Station  \Coortes Countres | Countas Coumtre
GISWH |61 % |64 B
GEHKM |56 30 -
GALHT |53 6 |20 &
GOIMG |66 24 | 38 5
GENB (57 30 | —
GIDOX |27 3 | A 8
GWEVZWS8 23 | — —
GAXEN |21 g | 2
GIPYP [ 22 | — —
GAZIR [0 12 (4 7
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_Gay = == 1) — B}
GICEl | & 3 - -
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GEMXL | 2 1| @ 1
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Annual v.h.f./u.h.f. table. January to December 1989

propagation modes. Sporadic-E
accounted for numerous French stations
worked on August 9, between 2000 to
27100UTC. SV10E (KM17) was peaking
59+ between 2222 to 2245UTC, on August
10, but no contact was made. On August
12, the expedition to Foula (IP80) by
GMOFRT/P, was worked by utilising
meteor scatter, Auroras on August 17, 21
& 23 accounted for many GM QSO'’s. The
event on the 21st being much stronger,
allowing contacts to be made with LA3EQ
(JO28), LA9BM (JP40) and SMOMXR
(JOB9). Also heard in this event were
SM2CEW, SM6ASD and SM6CMU. TEP
propagation accounted for the South
American opening on August 24, Between
2010 to 2100UTC, CX4HS, LUBDJO,
LUBYYO and LUSAEA were worked, with
LUIDMA being heard, as were PY2DM,
PY2SB and PY2GWH. Bob comments that
the latter station was audible for 30
minutes but didn’t seem to work anyone.
In a QSO with G3JVL, | was told that
PY2GWH was heard quite often from
Mike's holiday home in EA8, and yet he
was never able to work him.

The 70MHz Band

The band was livened up by a number
of expedition stations, operating from
some much wanted locator squares,
during the period of the Perseids meteor
shower. A number of auroras during the
middle of the month, allowed operators
to work around the UK. On one occasion,
operators could work 70/50MHz
crossband, into Scandinavia, via Auroral-
Es.

Gerry Schoof G1SWH (LNH), doesn’t
miss much on 70MHz. His score by the
end of August stood at 64 counties and 4
countries. Recent additions have included
EI9FK/P (DONEGAL), GW3MHW (DFD),
GW6EZMN (GNS), GM3UKV/P (SCD} and
the ill-fated expedition group GM4ZAP/P
(WIL). Gerry worked the Telford group
expedition to Tiree (I066), on 50 & 7T0MHz
(GM3UKV/P) and on 144 & 432MH:z
(GM3ZME/P).

John Lemay G4ZTR (ESX), made good
use of the expeditions stations out for
Perseids, by working EI9FK/P (I043) and
GWAJ4SEU/P (1073).

During the aurora on August 21, |
worked GMOEWX (I067) for his only
contact on the band during the event.

Where were all the other enthusiasts? A
few hours after the aurora started, the
band opened up to Scandinavia, via
auroral-Es, allowing my first Au-Es contact
with Finland on 70MHz. OH1AYQ (KP12),
was worked crossband, 70 to 50MHz, at
2218UTC, 59 55. The Finnish station was
heard calling for some time, inviting
70MHz operators to try crossband QSO's.
The only UK station that | heard calling
was Gerry G1SWH. Perhaps the others
operators don’t have separate systems
with different i.f. frequencies that makes
crossband working that much easier.

Incidentally, the following
Scandinavian stations are known to have
70MHz receive capability. If you hear
OH1ZAA, OH2KI, OH2KT or SM6PU on
50MHz, it may be worth asking them to
listen for you on the next band up. With
solar activity on the increase, the
conditions should be good for some very
long distance work on 70MHz. During the
last cycle, a number of stations worked
Andy VE1ASJ, and it would not be
unrealistictoworkinto South Africa, South
America or North America, via F2, this
winter. Does anyone know of stations in
these continents set up for 70MHz
reception? Let me know if you do.

There doesn’t appear to be very much
activity from Eire, so the following list of
stations known to be active on the band
may come in useful if you decide to
arrange schedules. EI1TCR Co. Dublin,
EI2CA Co.Dublin, EI4CL Co. Dublin, EI4DQ
Co. Cork, EIBAS Co, Dublin, EIBEQ Co.
Dublin, EI9BG Co. Clare, EISED Co. Meath,
EI9FK Co. Wicklow, EISHD Co. Dublin,
EI9Q Co. Waterford.

The 144MHz Band

Meteor showers and a number of
auroras, during August, provided some
excitement to a band that was relatively
starved of good tropo conditions. Brief
Sporadic-E openings were also available,
allowing contacts to be made, typically,
into Italy and Yugoslavia. Major proton
disturbances, beginning on August 12
and lasting several days, were one of the
causes of the auroras, which allowed
contacts into Scandinavia and the nearer
Russian Republics.

One of the recent highlights for Ela
GEHKM, was picking up 5 wet squares,
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JO14, 15, 24, 25 & 35, thanks to the
dedication of Andy GWOKZG/MM. The
aurora on August 17 gave s.s.b. contacts
with GB2XS and GM4DHF/P, both stations
being located in 1078. During the peak of
the Perseids meteor shower, much time
was spentlistening to the bursts of activity.
The results were most interesting, with
IW5ABM, OE2KRS, OK3LG and YU3IV
being heard. Ela says that she might be
tempted to have ago sometime. | suggest
that the best way to approach this initial
step into m.s. working is to arrange a
schedule, either by letter or via the v.h.f.
neton 14,.345MHz. This method isinfinitely
better than joining the bawling match on
144.2MHz, where the majority of stations
make invalid gso's.

One operator that has caught the m.s.
bug is GMOEWX. During the Perseids
shower, Calum made contacts with DF1CF,
DL5MAE, F1HDI/P, 14YNO, IW1AZJ, LX/
DL4EBX/P, OH5LK, OK1KRA, SM2CEW,
SMAKYN/4, SP2JYR and TF3EJ. UR1AYY
was heard but notworked. Two interesting
contacts were recently made with LAODT/
MM. On August 7, he was worked via
tropo, in JOO7 and, later in the month, on
August 15, via aurora, whilst in locator
JP11.

For John Hunter G3IMV, the August
Perseids provided the mechanism to
enable his last two squares in Poland,
KN19 & K010, to be worked. In addition to
working SPBAZT/8 and SP6ASD/8,
contacts were also made with TK4MS
(JN42) and OH1AYQ (KP12). John
mentions that most of his long haul m.s.
schedules, over 2000 kms, were fruitless
as it is not easy to work these distances
with a single 17-element Yagi.

Despite thinking thatthe Perseids were
not very good this year, Geoff Brown
GJ4ICD, still managed to work a fair share
of the dx. All s.s.b. contacts were made on
random, either on 144.400MHz or on the
unscheduled frequency of 144.200MHz.
Between 1300UTC onthe 12th, to 0600UTC
onthe 13th, Geoff contacted I3FDX, 14XCC,
15JUX, IK3EVN, IKS5EHN, IKS5EHW,
IN3TWX, IWBAVM, OE3AP, OK3BIL,
YU2EZA, YU2KK, YU3DDC, YU32ZV and
YU3ZW.

Bob G1KDF completed four m.s.
contacts with DJ7KL, I0UZF, IK3CBU and
OE3JPC, on August 12. In the aurora on
August 17, QS0O's were made with GB2XS
and GMA4DHF/P. In a similar event, on
August 23, at 1725UTC, GMBRGN (SLD)
in IPS0, was worked.

Paul Baker GWBVZW (GWT) reports
on the Sporadic-E earlier in the year. In a
two minute opening, at 1647UTC, on July
12, YU2AKL (JNB3) was contacted. The
next day saw an opening, at 1325UTC, to
the Balearic Islands. EA6FB (JMO08) was
worked on s.s.b. for a new country.
Although Paul missed the first session of
the early morning Es on July 22, he soon
got into gear and worked from 0730UTC,
ITKTC (JN45), 14KYO (JN54), I4RHP (JN54),
I0XGR (JNB1), IK1JXY (JN44), IKOIXO/0
(JN52), IWOAKA (JN61) and IWOBEI
(JNBT).

Dick GOLFF (ex-G1CWP), also mentions
some Es contacts made earlier in the year.
An opening on July 12, produced a single
QSO with 9H5BW. On July 16, EA6QB was
heard, but unfortunately wasn’t worked.
More luck was had on July 22 when
contacts were successfully completed with
IWOAKA and IWOBTS. During the m.s.
shower on August 12, Dick worked
GMACAN/P and IW1AZJ.

Paul Lock G4STB (CNL) was fortunate
to catch a Sporadic-E opening on August
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6. The band was open from 1752 to
1845UTC, allowing s.s.b. contacts to be
made with I4OGR (JN54), I4RHP (JN54),
14SJZ (JN64), IKADRY (JN64), IWABNP
{JNB4) and I0XKD (JN52).

G4DOL (DOR) and G4IGO (SOM) report
thatthe opening, lasting about 10 minutes,
was into the JN61, 62 area of Italy.

On checking to see why | had missed
this event, | see from my propagation log
that the 50MHz band was open at this
time to Greece, with SV1AB and SV10E
coming in at S9+, that there were lots of
strange noises on 70MHz, but nothing
heard on Band Il FM frequencies.

The only events that | participated in
during the month were the auroras on
August 21 and 23. The event on the 21st
was first noticed at 1830UTC, giving a
number of c.w. contacts with stations in
northern England and Scotland. At
2152UTC, a solitary SM5BUZ (JO78) was
worked, but no other dx was heard. The
weak event was still burbling away when
the big switch was pulled at 2300UTC.
The auroral event on the 23rd, between
1630 to 1715UTC, was poorer still with

only SM1MUT (JO97) and GM4UFD (1087)
being worked.

lan Wright GW1MVL (CWD) made the
best of the poor tropo conditions recently.
On August 2, s.s.b. QSO’'s were made
with EI3GE (1063), FC10GF (JO10) and
GW3KJW (1072). Andy GWOKZG/MM
gave lan two wet squares in the form of
JOO03 and JOO04. Further tropo contacts
made in early August included FA10RL
and FCI1LHP/P (JO10), GD4XTT (IOM),
GWA4ALT/P and GWI1PXM/P (DFD), the
latter station giving lan his 100th locator
square on 144MHz,

Down on the south coast of England,
Steve Damon GBPYP (DOR), has been
working a fair sprinkling of dx throughout
the summer. During a brief Sporadic-E
opening, at 1914UTC on June 25, contact
was made with YU1EV in KNO4. Taking
full advantage of the portable stations out
for VHF NFD at the beginning of July,
Steve worked GM3WCS/P (DGL), GD4IOM
(IOM), EI4GRC/P (1053), EI7DJ/P (1052)
and EI7M/P (1062). The Perseids meteor
shower provided an opportunity to listen
to some medium distance dx. Between
2300 to 0120UTC on August 12, a number
of stations were heard including 14YNO,
IB3CER, IW5EM, OESEL and YU3ZV.

The 430MHz Band

There IS life up on 430MHz, it just a
matter of getting reports in about the
activity!

Paul Brockett GILSB (LCN) is very
active on the band and is always on the
look out for new countries and squares.
Being ideally located to work into
Scandinavia, many of his contacts recently
have been in that direction. Tropo ducts
forming across the North Sea, a regular
occurrence on 430MHz, have allowed Paul
to make recent contacts with 15 locator
squares situated on the coastline of
Norway, Sweden, Denmarkand Germany.
In a northerly direction, contacts have
been made with GM4IPK (l099) and
GM4GPP (IP90).

Steve GBPYP (DOR), put some time in
on the band and worked, during the VHF
NFD contest, GW3THB/P, F/PAOOOM
(JN09), and PEOMAR/P (JO21),

A new country and square were added
to her list when GBHKM recently worked
Stan GU3EJL. Ela’s score now stands at
39 counties and 15 countries this year.

James Whittle G3EKP (LNH), is putting
his J-Beam Yagi back on the mast and
should be active on 430MHz s.s.b. by the
time you read this.

Another station, that of Peter Hirons
G1CEI (HPH), is now active on the band.
Peter is using an FT-726 driving a 50 watt
amplifier into a 19-element Yagi at 10m
a.g.l.

The Microwave Bands

Although | don't receive very much
information regarding UK activity on the
s.h.f. bands, it is possible to see atrend in
the increasing numbers appearing on
these interesting frequencies. This
increase is probably due to the greater
availability of commercial gear and,
perhaps, also due to the work of the RSGB
Microwave Committee in encouraging
Microwave Round Tables and other
similar events. With all this interest being
shown in Europe for microwave
experimentation, | was somewhat
surprised to read that the ARRL are
planning to drop the New Frontierscolumn
from QST, asapparentlythereisn'tenough
interest in the s.h.f. bands to justify a
column.
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A report from Keith Hewitt G6DER
indicates that he worked LA1T (JO37) on
both 1.3GHz and 2.3GHz during the good
tropo conditions in July. This was during
the period when the Norwegian group
were hearing GB3MLE on 10.4GHz.

Only one contact on 1.3GHz, PETEWR,
on August 8, was the best that GEHKM
could come up with during August. Ela is
looking forward to the autumnal tropo
season, when the enhanced conditions
should hopefully liven up the band.

lan Gordon GBIFT uses an SSB
Electronics 10GHz transverter, driven by
an FT-290, into a 560mm dish. In a recent
cumulative contest, operating from a site
in Radnor Forest, lan made some 7 two-
way and 3 one-way contacts, the best
being with GBBJG/P and GOFDZ/P, both at
258km. Two other contacts were over the
200km mark.

Contacts over 200km are not restricted
to narrowband working. Peter Day G3PHO
recently hauled 50Ib of wideband 10GHz
gear to the summit of Snowdon and was
rewarded with a 243km contact with
Gl4aSaL/pP.

Even better distances have been
worked by Philippe F6DPH. During a
holiday to Spain he made contacts on
10GHz, from different locations, with
FBCGB/P (JN24) at 310, 330km and 375km,
I4CHY/P (UJN54) at 675km and with IWS5ADB
(JN53) at 600km and 675km. Pretty
impressive results.

With path lengths in excess of 200km
now becoming commonplace on 10GHz
the need for high power talkback on
144MHz will soon be mandatory. A more
serious problem is the actual frequency
or even the band that should be used for
liaison purposes. Stations in DL and PA
prefer to use 430MHz whereas UK
operators seem to use either 144.175MHz
or 144.330MHz. Usage of the UK preferred
frequencies within Europe is not without
its’ problems as in many countries these
channels clash with other specialist user
groups. One suggestion put forward is
that 144.390MHz should be used as the
European microwave calling channel.

VHF News

Towards the latter part of August, UK
bases on Cyprus, ZC4, obtained 50MHz
operating privileges. The licence
conditions are believed to be based on
the UK system.

Another Asiatic country, favourable to
the issuing of 50MHz permits is Turkey.
Hopefully a number of you managed to
work TA4/G3SDL during the first week of
October.

Meanwhile, Luxembourg is the latest
European country to gain 50MHz permits,
coming on stream in August.

With the departure of Band | TV in
Spain, several operators in the country
have applied for 50MHz permits. Also in
the pipeline is the possibility of operating
privileges to stations in Belgium. The
prospect of operation in this country is
quite interesting as, if my memory serves
me right, it was concern over interference
to some Belgian TV systems, that the DTI
had to tread very carefully over the power
allowed in the UK.

Hal Lund ZS6WB, editor of VHF NEWS,
reports that 50MHz equipment has been
sent to Botswana and that A22BW will be
the recipient. Itis 2 years this month since
A22 was first worked from the UK. On
October 22 1987, between 1535 to
1700UTC, A22KZ worked G2ADR, G4HBA,
GMADGT, G1AWP, G4GAIl and G3CCH.
Incidentally, the contact with GM4DGT
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was the first recorded contact between
GM and Southern Africa on 50MHz. None
of the other UK prefixes, apart from G,
have yet worked A22. It could be you!

GMG6TKS is being posted, in October,
to Gibraltar for a 3 year period. Mark is a
keen v.h.f. operator and plans to activate
50,70and 144MHz. He may use the visitors
callsign ZB2/GM6TKS.

It is pleasing to note that TF3EJ is now
active, on meteor scatter, with 150 watts
into a long Yagi.

Expedltmn Round-u

he expedition by the Derbyshire Hills
Group to the Island of Harris suffered a
severe setback when tremendous gales
devastated their campsite and stations.
Fortunately none of the group were
injured, but regrettably much of the
equipment was irreparably damaged.

In more sunnier climes, the low key
expedition to Gibraltar, by Dick ZB2/GOLFF,
was a great success. Using an FT726R,
10W p.e.p. and a wire delta loop, over 600
QS0’s were made on 50MHz, with 18
countries and 53 locator squares. On
144MHz, 10W into an HB9CV antenna on
the balcony, produced contacts into
Sardinia, Italy and Germany.

Martyn Vincent G3UKV reports on his
expedition to the Scottish Island of Tiree.
Highlights on 50MHz, included hearing
ZS3E between 1824 to 1830UTC and
ZS3VHF between 1645 to 1840UTC on
August 2. Contacts were made on the
same day with PA3DYY/MM, TK/PAOERA,

FEBNX and 9H1CG. On August 4, T77C

was worked 599 at 1520UTC. Conditions
were not very good on 70MHz, with only
fifteen stations being worked.

Another expedition group, the
infamous Squarebashers, were out
operating as GB2XL, from a site in 1071,
Most activity concentrated on 50MHz
although equipment was available for the
other v.h.f. bands. Many m.s. contacts
were made on 50MHz. Some of the
stations worked included G4IFX, GB2XR,
GMOGER, GM3WO0J, PA3BFM, PE1JPX
and SMBCMU. Results on 144MHz m.s.
were disappointing with activity on
random c.w. being practically non-
existent. Random s.s.b. was marginally
better, although reflections seemed rather
poor. A number of contacts were
completed, DLEMAE, ISJUX, IW5AVM and
OE3JPC, being among those worked.

Dave Robinson G4FRE, decided to
operate as a splinter group of the
Squarebashers, from a location in the
Scottish Highlands. The expedition went
very well. Operating as GB2XR, contacts
on 50MHz were made with Cyprus and
South Africa as well as the more usual
European theatre.

Bandplans
With all this news regarding 50MHz, it
is a perhaps timely to remind you of the

correct usage of the calling frequencies.
Greatconcern, shared by many operators,
is being shown in the mis-use of the inter-
continental calling frequency 50.110MHz.
Inter-continental means between
continents, it does not mean, for example,
the UK to Finland. Secondly, it is a calling
frequency and NOT a working frequency.
Nobody would consider having a QSO on
144.300MHz, so why do it on 50MHz? The
correct frequency to use for inter-
European calling is 50.200MHz. It was
also disconcerting to hear a number of UK
operators, during the Perseids shower,
using 50.110MHz. A cursory glance at the
bandplan will show you that the correct
frequency for s.s.b. meteor scatter is
50.350MHz. Bandplans are there for a
reason - please use them correctly.

WAB News

As many of you may know, conditions
on 50MHz, to South Africa, were very
good during the recent winter period and
Leroy Dale ZS6XJ, has produced the
following awards, all of which are firsts
for a station outside the UK on 50MHz.
The Overseas Introductory Award, for
working 25 areas and 10 counties; the
Basic WAB Award, for working 50 areas;
and the WAB Bronze Award, for working
100 areas. Leroy is also the first non-UK
station to gain the Counties Award for
working 55 counties, as well as 100
bookholders and also gained the first
Overseas Bookholders Award. In
recognition of this outstanding
achievement, he has also been awarded
with a Certificate of Merit.

Alan Harrison G1INRM, has claimed
the first 430MHz Bookholders Award, by
working 100 bookholders on the band. He
was also the first to work 100 3rd series
bookholders on 50MHz.

Meteor Showers

The period October through to
December contains a number ofvery good
showers, which should provide for the
m.s. enthusiast, the opportunity of
working some real dx. | would suggest
that before you rush off and start blasting
the ionised trails, that you send to me an
A4 s.a.e.sothat | can provide you with an
8 page information pack detailing the latest
regulations and the 'ASR guide to practical
m.s. working.

Major showers in BOLD type. Day of
maximum activity shown in brackets.
Cassiopeids: October 10-15 (Oct 13)
ORIONIDS: October 17-26 (Oct 21) Taurids:
October 11-Dec 4 (Nov 4) Cassiopeids:
November 7-13 (Nov 8) LEONIDS:
November 13-19 (Nov 16) GEMINIDS:
December 6-14 (Dec 12) Ursids: December
16-23 (Dec 21)

QRZ Contest!

Oct 13 432MHz cumulative Oct 21 1.3/
2.3GHz cumulative Oct 29 432MHz
cumulative Nov 4-5 144MHz CW Nov 6
432MHz cumulative Nov 12 SSTV, all
bands Nov 14 432MHz cumulative Nov 22
1.3/2.3GHz cumulative Nov 30 432MHz
cumulative.

VHF Tables

Another reminder that | will be
introducing, in the January 1990 issue, an
all time 144MHz QRB table detailing
furthest distances that you have worked
via Tropo, Aurora, Sporadic-E and Meteor
Scatter. Because ofthe lead times involved
| require your results by October 31, so
that the table can be successfully
launched.
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ARETY

Reports to Mike Richards GAWNC
200 Christchurch Road, Ringwood, Hants BH24 3AS

Readers Letters

Rob Innes, Harwich is a keen short
wave listener and currently uses a
Spectrum +2 computer with decoding
software from Technical Software in the
form of their RX-4 program. Like many
people who use computers for RTTY, Rob
suffered a lot of r.f. interference to the
point where he was thinking of giving-up.
Afterreading an article aboutthe reduction
of r.f. interference which mentioned the
use of ferrite beads he decided to have a
final attempt at curing the interference.
Having searched through the junk box for
ferrite beads he discovered that the only
ferrite he had was a few ferrite rings and
a 200mm length of ferrite rod. He tried the
rings on the lead between the computer
and TV but unfortunately the moulded
plug on this lead was too big to pass
through the ring. The next stage was to
try winding the lead around the full length
ferritte rod and securing it with insulating
tape.

You can imaging Rob’s pleasure when
he discovered that the interference had
been significantly reduced. Being a true
experimenter Rob was not satisfied with
a partial solution so he decided to try
slowly with drawing the ferrite rod from
the coiled lead. To his surprise and delight
he found a point, with the rod about 3/4
removed, where the interference
dissappeared as if it had been turned off!
The easiest way to make a permenent job
here would be to remove turns from the
ferrite rod until the point of minimum
interference is reached.

As you can see from this example
interference cures can often be simply a
matter of experimentation and a little
lateral thinking. If you have any
experiences of simple interference cures,
please drop me a line and | will pass on
the detailsto other readers via this column.

Hardware Update

Having visited a selection of software
decoding programs last month, | thought
that this month it would be appropriate to
continue on the same theme but covering
the hardware.

| also attended the Telford rally on
September 3 and was able to spend some
time examining the cost of various
computer systems and periphials.

Computing Equipment

The good news is that there still seems
to be a plentifull supply of low cost
computers at rallies.

Starting at the bottom end of the price
range, Dragon 32s can be had for about
£25.00 and this machine is well suported
by G4BMK and to a limited extent by J &
P Electronics. Another good value
computer is Commodore VIC 20 which is
again available for £25.00 and is supported
by software from J & P Electronics.

Moving up in price slightly is the
Commodore +4 at about £30.00, though
the software support for this machine is
somewhat limited.

Probably one of the most popular of
the Commodore computers for amateur
radio use was the C64 and these are
generally available at rallies for a very
reasonable £100.00. Software support for
the C64 is very good and there is plenty of
Public Domain (i.e. free) software available
for a variety of radio related functions.
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Final computer from the Commodore
range is the Amiga 500 which was
available for about £250.00. Thiscomputer
is capable of some very good graphics
and has a fairamount of software support.

The Spectrum computer has always
been popular with radio enthusiasts and
consequently has very good support. A
standard Spectrum can be bought for
about £40.00, which when combined with
the software interface decoding programs
that are available, makes a very
economical way of starting.

Finally on the computer front, there is
the IBM PC range and compatibles which
are becoming increasingly popular. The
cheapest | spotted was £480.00 complete
with monitor and twin disk drives. There
is a wide range of software for these
computers available from the Public
Domain Software Library making them
very popular for a wide variety of tasks.

One important item that is rarely
included in a computing package is a
printer. A popular printer is the Citizen
120D which is a standard 80 column dot
matrix type. At the Telford rally these
were available for about £130.00 which
again seems pretty good.

That's it for the computing hardware,
but if you know of any sources of cheap
computers then drop me a line with the
details.

Terminal Units

When choosing a terminal unit there
are two basic options- either anintelligent
terminal unit or a basic terminal unit, the
choices depending on your requirements
and the depth of your pocket! The term
intelligent terminal unit is usually used to
describe a unit which can transceive in
several different modes with all the
decoding and encoding being carried out
within the terminal unit. These terminal
units still require a computer in order to
display the output and to get input from
the operator. The beauty is that the
computer only needs a very simple
terminal program and serial interface -
this is available on virtually every
computer worthy of its name.

Basic Terminal Units

By this | mean units which accept an
audio output from the receiver and
converts this into a d.c. signal which
follows the mark and space changes of
the RTTY signal. The need for this type of
terminal unit is of course dependant on
the software you are running and the
instructions supplied with this software
normally make the requirements quite
clear.

Now onto a few units that are currently
on the market. The first comes from J & P
Electronics and is available in several
forms. For the listener a receive only unit
is available for about £45.00, while the full
transceive unit costs about £75.00. One of
the important points to consider when
selecting a terminal unit is the number of
facilities that are available. The J & P unit
scores well on this point as it is fitted with
a six options as shown here:

850Hz tone - c.w.

1275Hz - space tone

170Hz shift RTTY normal

850Hz shift RTTY normal

170Hz shift RTTY reversed

850Hz shift RTTY reversed

sialrniteasibrid Liv i vt .
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PSE K
An amateur FAX received by J.H.
Carter

Ifthe optionsyou wantare notincluded
as standard, J & P will supply the terminal
unit set up to a number of different
standards at no extra cost, which seems
very fair.

The terminal unit need a 12 to 16 volt
power supply and the maximum current
drawn is approximately 160mA. The input
sensitivity is in the region of 10mV and it
can accept a very wide variation in input
level as it has been designed, like many
others, to operate from the external
speaker socket of the receiver. On the
computer side there are three outputs -
audio, t.t.l. and open collector. The audio
output is very useful for feeding other
utility equipment such as a “Toni-Tuna”.
Having said that, there is atuning indicator
in the form of a panel meter on the front
of this terminal unit.

Another popularrange ofterminal units
is produced by BARTG (4). Probably the
most famous of these is the ST5, though
it is beginning to show its age. The
standard STSMC costs about £79.00 and
features basic RTTY operation using 170Hz
and 425Hz shift and European “Low
tones”,i.e. 1275Hz and 1445Hz. The output
can be configured for t.tl., RS-232 or
Teleprinter according to your
requirements.

A more recent offering from BARTG is
the Versaterm which | reviewed in this
column in the August edition. This unit
was designed as a replacement for the
ST5 and is much smaller, neater and
includes features designed to make life
easy for the computer operator. The
Versaterm is particularly appropriate if
you are using a BBC computer for RTTY
decoding. The basic modes provided are
170Hz and 425Hz RTTY plus a c.w. facility.
Onthe computerside, itcan be configured
fort.t.l.or RS-232 making it pretty versatile
- hence the name! The only slight
drawback is that it is only available in kit
form at around £51.00

Intelligent Terminal Units

The latest name for this type of device
is a Multi-mode Communication
Controller and is used to describe the
growing range of decoders which can
convert a number of different modes into
ASCII data for display on a computer.

One of the most famous of these is the
PK-232 from AEA Electronics the current
version of this costs about 300.00 and is
capable of resolving RTTY, ASCII, c.w.,
Packet, AMTOR, WEFAX and NAVTEX.
These features combined with a wide
range of support software makes it very
versatile unit. As is common with these
units, al.e.d. bargraph type tuning display
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ARROW — FOR THE BEST DEAL IN AMATEUR RADIO!!

NEW KENWOD HF. TS-950S T NEW! IC-24E
SEE THE FIRST ONE 4 NS i duatbandgt

by DISCOUNT PRICE £365
7 incl. nicad, charge
= Price on application it Bl Aol 54
:‘;F;?Ef SPECIAL ﬁ{s?g;;%?mlﬁfﬁi?gﬁgﬁﬂw # | TS140S — FREE CREDIT
n I e A inc. nical charger e Sup,efb HF mln'
F T
£500 BARGAIN PACK | | ' "'icast & Fraon % ftrom Kenwood.
INCLUDES FM & Dug o Prer's et e pces pubished S8 A Depeaoo+s
MICROPHONE!! tisement for correct prces A - S payments £114.83.

IC — 32E / NAVICO AMR1000 TRT91E — FREE CREDIT

Best value yet in Dual A great 2M FM 25W Mobile. EXCELLENT 2 Metre
Band handy's SPECIAL PACK performance from this

ARROW PRICE £36911 price £247.00 with ! 43 7 gl’eal allmode rig.
FREE MOBILE ¥, J/ Dep: £199 +9

Incl. ni
(Incl. nicad & charger) ANTENNA GUTTER MOUNT. payments £44.44.

BJ 200 “BLACK JAGUAR" FT73E WUHF Base NEW! IC2400 FREE CREDIT

Excellent value at £189.000 SPECIAL NEW ICOM 2M & T0CM

DISCOUNT PRICE. PRICE £1275| =emme FM 45 W Full Duplex,
WITH MD188 §E '_'\ simultaneous receive.
a6 L o1 pep v g

(Note these are
DESK MIC!
payments £47.11.

MK 11l model)

IC-2SE

A 2M micro Handy & a
SCANNER! Comes complete
with nicad, charger & receive.
Extended 80-190Mhz!
DISCOUNT PRICE £249

IC-4SE

Amazing micro 70cms handy
with nicad + charger. Receives
380-500 & 800-950 Mhz!!

DISCOUNT PRICE £279. TEN-TEC's latest HF
TOP-OF-RANGE INTRODUCTORY DISCOUNT PRICE = £1739.00

R-7000 IC-726 ICOM HF MINI IC735 FREE CREDIT

ICOM'’s superb VHF/UHF/ SHF receiver A really great rig HF & One of the best HF
: : £895 DISCOUNT =5 SIX.AM/FM, Microphone, | . mini’s ever.
PRICE general coverage receiver, | - -.\ . £325 dep. 9 payments

OR £90.00 dep. + 18 ‘
payments £56.08 DISCOUNT PRICE £899.00 £72.67

Finance arranged subject to status. APR typical 34.4%. Written quotations on request.

COMET ANTENNAS COMMENT

An excellent performance 2 with r qualit 1 BARGAIN price from owr | don't often blow Arrows “Trumpet,” but if you are buying a new piece
directly m|-rmm:| FEMGE NG |u|‘J|r|q ol equipment this year, either at the e xciting LEICESTER show (27th &
CHLZ1S Micro mobile 144/457 012 150h 266 GA-ABC Goofi28im t3eon | 28th OCTOBER) or any other time. it will pay you (AND | DO MEAN
150W £14.85 B 450 ¢5950 | PAY YOU) 1o call ARROW. (STAND 33 LEICESTER)

GHL23J Mim mobdle 1447432 2 153 BdR 5™ £15.00 With our buying power we can get the best possible deals from the
150w £16.75 o Handy £12.95 AUTHORISED DISTRIBUTORS in UK, YES ARROW are
CHL25J Mobile 144437 3/5 5d8 S3M 120W £29.95 AUTHORISED DEALERS FOR ALL WE SELL

t,\ ,,‘ Mabile 1441432 3/5 508 £24.22 W with PEP & I'm listing in this ad EXAMPLES of the fabulous deals we can otfer
.[.;:;un Base 1447432 4 ¢ % - 8695 | you as the UK's LARGEST INDEPENDENT DEALER
TN i ) & Fi ARROW will take your part exchange as deposit for Finance, even
Eﬁ;-ium e g CT408  CEX140 Tralexss fbor 50/ 1447432 Mhs ;:: 33 INTEREST FREE CREI'DIT deals, nﬁid you can .:::aku nl*m ::ri-a[:; ~E y:
CA-2ZXASUP Base 1447432 518408 2.54M . £60.00 e . and see the gear at any ol our AGENTS or SHOWROOMS
CA-2x8 MAX Super gan 144/432 5 511 668 5 4M  Send SAE for COMET CATALOGUE. 73's {rom us All. Peter G3LST Lot A /%
FlGliass £125.00 (PS: This is my & OUR 24th year in the Amateur Radio Trade)
» » GLASGOW SHOWROOMS. RSGB CREDIT CARD,
‘ ' Unit 17, Six Harmony Row, Govan, Glasgow, “ TS
1 ] Scotland 651 3BA. Tel: 041 445 3060 o & ACCEPTED
Hours 8.30-5.30 Mon-Fri. (Closed Saturday)
old Pevere . ord . AGENTS YOUR DRDER CAN BE TELEPHONED WITH CREDIT
: : ! LEICESTER — DAVE FOSTER Tel: 0533 608189 CARD DETAILS & DESPATCHED IMMEDIATELY!
124 ol010 JRY d | o i14a0 WIGAN — JIM COOK Tel: 0942 713405 FREE FINANCE ON MANY MAJOR ITEMS AT RRP.
0 ; ANGLESEY — JOHN LEWIS Tel: 0248 714657 [Ask for details of qualitying itlems —
! DSE0 (ld Latest calls B,30pm please! see examples above)
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Le TNC p.c.b. from Siskin
Electronics

is provided on the front panel.

Another old favourite is the Kantronics
KAM which is available for around 265.00
and feature the following modes:

h.f. and Lf. Packet, c.w., RTTY, ASCII,
AMTOR, WEFAX and KA-NODE.

One of the advantages of these
intelligentterminal unitsisthatthe number
of modes is controlled by software which
is stored in an e.p.r.o.m.. This means that
extra facilities and new modes can be
added very easily with an e.p.r.o.m.
change.

The final intelligent terminal unit is the
MFJ-1278 which is handled by AMDAT.
This features many modes as shown here:

Packet, RTTY, AMTOR, ASCII, c.w., FAX
and SSTV. The inclusion of SSTV is rather
unusual and likely to appeal to many.

The MFJ-1278 costs around £230.00
from AMDAT.

Packet TNCs

There are a wide range of Packet TNCs
on the market, so | will only look at a few
of the most popular here.

Siskin Electronics have become well
established in this field and have a
comprehensive range of TNCs. The TNC-
320 leads the range and is a development
of the TNC-220 which was probably one
of the most popular TNCs. The TNC-320
featurs dual port operation, allowing
changeover from v.h.f. to h.f. to be a
software operation. The TNC-320includes
a full range of AX-25 commands along
with a very sophisticated personal mailbox
system all for £179.00. For h.f. operation a
bargraph tuning indicator is included
which isvery useful. One rather interesting
developmentis provision forthereception
of AMTOR and RTTY on a future software
release (no date available yet). When this
featureisreleased, the TNC-320 will bridge
the gap between a full intelligent terminal
unit and a simple TNC.

Ifyou only require v.h.f./u.h.f. operation
the Siskin Tiny-2 is a good choice with
most of the features of the TNC-320 but
with only a single port and a price tag
around £125.00. If you want a high spec.
- low power TNC the Micro-2 at about
£149.00 could be a good choice.

The latest news | have from Siskin is
they they will be announcing a new
minature TNC appropriately named “Le
TNC”. The unit is actually a miniturised
Tiny-2including personal mailbox system
and the size can be gauged from the
photo in this column. The reason for
producing such a small TNC is to match
with the small rigs available and the
growing use of portable computers like
the Z88 and PSION Organiser. The price
has not yet been fixed, but | have been
assured that it will be under £200.00. By
the way, the p.c.b. does come with
components attached and boxed not the
bare board in the photo!

If you are an IBM PC owner the Siskin

PC-320is a PC compatible TNC card which
slots into the standard expansion ports of
this popular computer.

AEA Electronics, the makers of the PK-
232 multi-mode communications
controller also produce a single port TNC
called the PK-88. This TNC costs around
£137.00 and features full AX-25 version 2
level 2 commands.

Kantronics also have a range of TNCs
with the KPC-2 being a single port h.f./
v.h.f. unit at £160.00 whilst the £225.00
KPC-4 features two port operation. The
gateway feature of the latter works even
when you are connected on one port.

AMDAT are the sole agents for packet
products from the American company
DRSI. This company produces a range of
TNCs. for use with IBM computers or
compatibles. There are three cards in the
range each allowing for different modem
options. The prices range between £139.00
and £169.00.

DRSI are also entering the micro-t.n.c.
market and their offering will be in the
region of £250.00.

| think that just about finishes this
feature, but | would like to thank Siskin
Electronics (1), AMDAT(2) and J & P
Electronics (3) for supplying the
information.

If you have any other items you would
like me to cover please drop me a line and
I will do my best.

(1) Siskin Electronics Ltd., 2 South
Street, Hythe, Southampton SO4 6EB.

(2) AMDAT, Crofters, Harry Stoke Road,
Stoke Gifford, Bristol BS12 6QH.

(3) J&P Electronics Unit 45,
Meadowmill Estate, Dixon Street,
Kidderminster DY10 1HH.

(4) BARTG (Versaterm), Peter Adams,
464 Whippendell Road, Watford, Herts
WD1 7PT. (0923-220774).

(4) BARTG (ST5MC), Stuart Dodson,
63 Malvern Ave, South Harrow, Middx
HA2 9EU (01-422-4153).

Amateur Satellites

Reports to Pat Gowen G3IOR

17 Heath Crescent, Hellesdon, Norwich, Norfolk NRE 6XD

Data Space 1989

The AMSAT-UK Colloguium, part of
DATA-SPACE '89 held at the University of
Surrey from July 27 to 31 inclusive was a
great success, with over 200 attendees
from 20 countries and four continents.

The first day was taken up with an
international meeting to determine co-
operation and mutual project assistance,
and a discussion on the formation of
“"AMSAT-Europe”. Whilst the idea had
considerable support backed up by
positive proposals, itwas generally agreed
that international co-ordination should
remain with the |ARU, who already
supportsthe necessary infrastructure. The
meeting urged that smaller satellite
interest groups join one of the larger
existing AMSAT groups in order to obtain
regular updates on the Amateur Radio
Satellite programme for local
dissemination rather than duplicate
existing facilities, rather than to attempt
to create a costly new organisation.

Cees van Dijk PADQC, Chairman of
IARU Region 1 spoke on the importance
of frequency band planning, and that
whilst national administrations look to
amateur radio organisations to organise
theirown affairs and frequency allocations
in a responsible manner, the work is best
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performed by international consultation
and co-operation.

Dr. Bandi Geshwindt HA5BH, of the
progressive Technical University of
Budapest, told of the ongoing co-
operation between the USSR and the
Eastern European countries in building
and arranging the launch of a series of
future amateur radio satellites, for which
some 3 - 4 launch opportunities will occur
in the next five years. The first satellite is
likely to fly in 1991, and will have Mode
“A" and “J” transponders aboard.

Dr. Martin Sweeting explained how
the construction of scientific satellites
combined with amateur radio activities
could provide the basis of funding and the
infrastructure for a sound amateur radio
satellite development programme, and
how by using these to prove new
technological concepts, which later find
useincommercial applications, the hobby
would benefit and a pool of expertise
would be created.

Hans van de Groenendaal ZS6AKV,
stressed the need for interest creation in
electronics among young people at
school, and gave the Ski-Trek project on
OSCAR-11 as a perfect example of this
approach in action.

Richard Ensign NB8IWJ, seen in Fig.

Twith Junior de Castro PY2BJO, are
together organising the AMSAT-Brazil
Dove project. It was pointed out that
although the project had yet to reach
practical fruition, a considerable level of
interest and activity had already been
created in schools.

Theintervening two days were devoted

Fig. 1

to the packet radio side of our hobby,
with, of course, considerable emphasis
on the forthcoming new micro-sats, but
the really big day for satellites was on
Sunday July 30.

Papers were presented on many topics,
including the Microsats by Doug
Loughmiller KO5! and Bob McGwier
N4HY; the UoSAT Fadsoft operating
system and packetised data by Michael
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NEW low cost TV/Monitor with full VHF/
UHF coverage, 42" screen. £69.95

Frequency Coverage: Band 1 47-68MHz; Band 3 175-230MHz;
Bands 4'5 470-860MHZ

Three way power source, 240v AC; 12v DC (lead included) or
dry batteries. Charge unmit featured within the tv will charge
rechargeable batteries

Telescopic whip antenna together with 75ohm aerial input
socket

This mode! is fully guaranteed for 12 months, price is £69.95 inclusive of VAT, carmage &
insurance to any UK destination just £5.50. Aenal Techniques carry a vast range of aenal
equipment, together with filters, ampliiers, cables, rotators, masts and supporting hardware
it's all teatured in our comprehensive ilustrated 29 page Catalogue priced 75p, why not send

for your copy today e
!.:! ACCESS & VISA Mail & Telephone orders welcome =

11, KENT ROAD, PARKSTONE, POOLE, DORSET BH12 2EH

Tel; 0202 738232

MAKE YOUR INTERESTS PAY!

More than 8 million students throughout the world have found it worth their
while! An ICS home-study course can help you get a better job, make more
money and have more fun out of life! ICS has over 90 years experience in
home-study courses and Is the largest correspondence school in the world
You learn at your own pace. When and where you want, under the guidance
of expert ‘personal tutors. Find out how we can help YOU. Post or phone
today for your FREE INFORMATION PACK on the course of your choice

FG———---——-——————————————q

CSE/GCE/SCE CAR MECHANICS

1 ELECTRONICS COMPUTER “
BASIC ELECTRONIC ENGINEERING PROGRAMMING
(City & Guilds) TV, VIDEO & HI-FI
ELECTRICAL ENGINEERING SERVICING

] ELECTRICAL CONTRACTING!/
INSTALLATION

RADIO AMATEUR LICENCE EXAM
(City & Guilas)

I Course of Interest
Name

I Adaress P Code

I International Correspondence Schools, Dept.  EESB9 312/314 High |

- Street. Sutton Surrcv SM11PR. Tel: 01-643 9568 or 041-221 2926 (24 hrs-l
L LB

COMMUNICATION CENTRE
OF THE NORTH

The largest range of communications equipment available in the North.
Full range of receivers, transceivers, antennas, power supplies, meters.
Ali tubing — wall brackets — rotators — insulators.

FULL KENWOOD RANGE IN STOCK.
BUTTERNUT WELZ
HF2V 40-80m vertical £14200 | DCPS 5 band verbical with
20 MRK 20m add on kit £33.49 | radialkn £195.00
HF6VX 6 band vertical £159.00 | DCP4 40-20-15-10 vertical with
TBR160S 160m Add on kit £5399 | radial kit £147.00
HF4B Triband Mini Beam £23500 | JAYBEAM
NEW RS 5 Band Vertical £25900 | VR33band vertical £B81.65
CUSHCRAFT TB1 Rotary Dipole £11730
A3 3 element Tobander £32900 | TB22element Tribander £23460
A4 4 glement Tribander £35300 | TB33element Tribander £348.45
10-3C0 3 element 10m £11500 | SWR/POWER METERS
15-3C0 3 element 15m £139.75 | MFJ 815 HF Zkw SWR/PWH 5132
20-3C2 3 element 20m £23800 | YmI1E Twin Meter 35 150MHz £25.00
APB 8 band 25ft vertical £164.00 | DIAWA CNATOM 35-150MH;z £61.72
AV55band 25ft vertical 12300 | DIAWA CNASOM 140-450MHz £65.40
18 element 2m Boomer £106.00 | NSG60P 1 8-150MHz + PEP £115.00
15 element 2m Boomer £BS.00 | Wel: SP220 £67.95
ANTENNA TUNERS Welz SP420 £59.95
Kenwood AT230 £20800 | DUMMY LOADS
MFJ 9628 1 5k Tuner 24100 | DLBOGO watt £10.9%
MFJ 849C 300W Versatuner £157.00 | DLBOD 600 wart E62.75
MFJ 9410 watt Basic £105.00 | MFJ2600 300 watt £30.00
MFJ 1601 Random Wire Tuner f42.02 NEW MODEL
Kenwood AT250 Automatic £366.00 | HFZZ5 GENERAL COVERAGE RECEIVER £395.00

A FULL RANGE OF RECEIVERS FOR AIR-BAND - MARINE - SHORT WAVE - AVAILABLE
G5SAV full size £16.50, hall size £14.50 Full range of Antenna - Accessones plus full range of VHF
UHF - HF mobile Antennas. Alpha HF Linears now available

Full range of RSGB and ARRL publications in stock FULL TEN TECH RANGE
Part Exchanges welcome. Second hand lists daily NOW AVAILABLE
Send SAE for details of any equipment 5 o =
HP terms. Access/Barclaycard facilities Paragon”'. “Corsair
Open 6 days a week 24 Hour Mail Order Service Argosy CU”[“I"Y
Goods normally despatched by return of post ]Ill.lS all accessories

Phone 0942-676790.

STEPHENS JAMES LTD.

47 WARRINGTON ROAD,
LEIGH, LANCS. WN?7 3EA.

DRESSLER ACTIVE ANTENNAS

ARA 900 SOMHz o 1300MHz

Gain 17dB Typical
ACTIVE ANTENNA TECHNICAL SPECIFICATIONS

Noise Figure 108 at 50-180MH:
1 5B below 00MH?
m L e e
z ow A00MHz
3.0dB below SO0MH?
1.8

aressler

COMMUNICATIONS LTD.

SONY ICF 2001D
76-108 M

116-136 nIHBAN[]
153kHz-29.995MHz

FM - AM - SSB 32 MEMORIES _
INC PSU, CARRY STRAP

Professional ebectronic circuitry with very wide
dynamic range, Meets professional demands
both in electronics and mechanical ruggedness
1.2m long glass fibre rod. Corcunt is built into
waterproof 2.5 mm thick nium tube. ideal
for commercial and swi-recewvir

£129. See Review in Aug
Both antennas come

le, interface, power

ICOM R71
General Coverage Receiver £855

FIRST CLASS SHORT WAVE RECEIVER
BUY THIS FOR £855 AND RECEIVE AN
ARA 30 FREE. WORTH £129.

Also R7000 complete with ARAS00 £999.
(ASK ABOUT THE NEW TV CONVERTER)

PHONE FOR BEST PRICE
ICOM 1C32G ICOM IC3210
ICOM IC2GE ICOM IC761
ICOM IC228 ICOM IC781
IC 45 ICOM IC735
IC 25 IC 2000
IC 32 DUAL BAND IN STOCK
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Kenwood R5000 + ARA 30 £899
Kenwood R5000 £799
VC20 Converter £160
TS680 HF + 6 Mirinc. Microphong £895
TS440 inc Auto ATU inc. Microphone £1,150
TSIO B A AT il aiaissieainativines £2,000
TST902/70 + SAT ...

TM701 Dual Band

TM231 2nTR . =

NEW TM 731 Nr~w Moh:le Dual Band

TH7SNew 270 Dualband .........cc0nveemennnnennn. PLOLAL

RN e L T £500
ADR 2002 .. v
BC 200XLT
RZIKENWOOD

R7000 + ARADOQ .........covieeiienuncaeimnsnnaniens £999
STANDARD NEW AX700
WITH BAND SCOPE
£575

et e -
~ £138.00 o0 o 191 FRANCIS ROAD &8 ml
G £149.00 LEYTON - E10 6NQ - LONDON
= et L}ull 310 O TELEX 8953609 LEXTON G Sony ICF 760005 FMAMSSB £159
et el At PHONE 01-558 0854 01-556 1415 Sony SW1 150-30MC'S + FM Stereo-249 AM/FM
ARA 30 ACTIVE ﬁNTENNﬁ FAX 01-558 1298 ASQNC%;T%%O-ISUKLJDBMHZ. 115MHz-224MHz oS
50 kHz . . . 40 MHz WITH LIMITED * Sony Ar 7 229

Sany Accessones Available

SONY ICF 7600DS
76-108MHz
76-108MHz - o i
153kHz-29.995MHz

Complete with case, | ki
mains power supply, | +
earphone and ; -
frequency list. o i _—

FRGI600 £475 FT747GX £599
FRGIG00M £500 FT757 Mkl £875
FRGBB00 £585 F123, 411, 4700, 767

FRV8800 £100 -+ Al Yaesu available

WE ARE S_TANQAHD AUTHORISED DEALER
C500 DUALBAND :.vicvoiionsnavnnsinsasimnsnsanasvass £375
BIB0ZMIR oicicsainisvumamaininsna .. £230

..£489

OPEN MON - SM QAM 5. 30?&!
INTEREST FREE HP FACILITIES AVAILABLE
ON MANY ITEMS PROMPT MAIL ORDER

N R

Prces corect at brne of gong 10 press. Please phone for Latest quote
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Fig. 2

Meerman PA3BHF, and the proposed
protocol for PACSATS by Howard Price,
NK6K and Jeff Ward GO/K8KA. Bob

McGwier spoke on Digital Signal
Processing (DSP) applications in Amateur
Radio,

Freddy de Guchteneire ONBUG, not
only gave a superb presentation on
antennas for portable amateur satellite
ground stations, but set up a fully
functional OSCAR-13 Mode “B” and “L”
station at the event, which made good
contacts with many stations around the
world. This is shown in Fig. 2, where | am
working old friend JA4BLC on Mode “L",
with Doug KOS5I on his left, and Freddy
ONB6UG facing on the right.

| gave the details of the proposal for a
lunar beacon and transponder
experiment, whilst Ray Soifer W2RS talked
on low power e.m.e. communications.
Peter Cleall GBAFN produced a
comprehensive treatise on the sun'’s effect
upon OSCAR-9, a topic of high current
interest. Hans van de Groenendaal
ZS6AKYV, President of AMSAT-SA, talked
on balloon carried amateur radio projects,
whilst Chris Meadows G4KWH gave a
presentation on the satellite earth station
at Luton College of Higher Education.

A future Indian amateur radio satellite
was detailed by VU2MY, and Leonid
Labutin UA3CR gave the details of RS-12
and 13 which were provided in last
month’s column, and that the European
built RS-15 would probably fly in 1993. In
addition to our listing, a considerable
number of other presentations of general
interest arose.

With all the inter-lecture talks, the
personal contacts, the meetings with
many old friends, the whole event was
highly productive, enjoyable, and well
organised, with all participants now
looking forwards to next years session,
For those who were unable to attend this
year, the major papers presented at the
meeting have been compiled into
proceedings, available from AMSAT-UK.

“Mystery Satellites” - no more?

The pair (or more) of satellites
discovered by GM4IHJ transmitting on
435.974MHz detailed in our last few
columns have now been identified. John
Branegan GM4IHJ explains that one of
these appears to be the Polar Bear Arctic
communications experiment, built by the
Johns Hopkins Institute of Baltimore,
Maryland, using asurplus NAVSAT frame.
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Another is possibly the Hilat experiment,
and both are in use for Polar Auroral
research. John writes that they have
identical transmitters, and radiate
continuous unmodulated carrier phase
coherent signals on 137.676 and
413.028MHz, thus providing the basis for
detailed ionospheric studies when any
pair, either or both primaries, and/or one
secondary signal is received.

He explains that they constitute one
leg of a major series of experiments being
conducted by the University College of
Los Angeles from it's polar research base
near Fairbanks, Alaska. He states, “Far
from being covert clandestine military
activity, these signals are legitimate and
are following in the footsteps of several
famous predecessors, e.g. P-76, the Space
Shuttle v.I.f. Plasma Monitor Relay, and a
host of Get-Away-Specials experiments,
which have used the 70cm band...”. “The
scintillation of the signal is a good
indication of the degree of disturbance of
the Polar Aurora”.

Ron Pearson G3CAG, and Dave Rowan
G4CUO both spotted a manifestation of
this effect when the satellite came over
the North Pole heading south through the
activated auroral zone in the late August
period of intense solar magnetic activity.
“For four minutes the signal was split,
giving two carriers 2.2kHz apart, the higher
one being weaker and noticeably
disturbed,” said Dave. This phenomena
has been noticed on earlier amateur
satellites, when the two meter uplink
splitting has provided two separate signals
on the 29MHz downlink, one with a
noticeable lag and far rougher quality due
to multi-doppler spread.

John points out a likely reason as to
why the signals switch off when the
satellites leave the Arctic area. He suggests
that the reason may be hidden in the title
“Communications Experiment”. “United
States bases in the Arctic are too far from
civilization to get terrestrial TV,” writes
John. “They cannot see GEOSATS
because they are too low on their horizon.
One test proposed for Polar Bear is Time
Compressed TV, a one hour television
show compressed to a ten minute
transmission burst. The satellite receives
this time compressed TV signal from a
GEOSAT, then, as it passes over the US
Arctic bases, it down loads the TV to them
during it's ten to twelve minutes in range
pass. The Arctic ground stations then
decompress the TV back to a one hour
show and transmit this over the local
Armed Forces Television Network.
Naturally, Polar Bear must switch off it's
noisy beacons as it crosses the Equator so
that it can load the very wideband time
compressed TV signal”.

There could be other harmonically
related frequencies emanating from these
satellites, as the fundamental would
appear to be 22.496MHz, so any multiple
is well worth watching. Furthermore, a
third possible satellite has yet to be
identified.

OSCAR-9

UoSAT-1 was seen to be de-orbiting
fast during the intense late August burst
of solar activity and the solar flares of
August 29. Measurements taken by Dave
Rowan G4CUOQ indicated a loss of period
of some 1.5 seconds per day, down to a
reducing 91 minute 20 second period.
G3ENY reported a drop of 100 metres per
day, increasing rapidly. The Royal

Greenwich Observatory reported a mean
motion of 15.75154632 orbits per day,
with a drag of 0.00196947 at Epoch Day
89-232.17248940, on orbit 43901. This
remarkable little satellite has exceeded
it's three year design lifetime by a factor
of almost three, and will have completed
over 44,000 orbits by it's demise, a distance
of over 1,100,000,000 miles, equivalent to
half way to the planet Neptune. The
satellite may well still be in orbit and the
transmitters still functioning by the time
you read this column, but only just!
Estimates show that it will change to a
meteor at an altitude of 100 miles, a
velocity of 7.8km per second, and a close
to 89 minute period. It may just see it's
eighth birthday, having been launched at
1127UTC on 6 October 1981, but, the very
latest stop press reports coming in at the
time of writing at the end of August are
not good, indicating a total loss of the
signal, which had not been heard since
August 23!

If it returns, and the silence has been
only temporary, then observers without
decoders may wish to listen to the
Digitalker speaking telemetry, which is
giving many channels of interest in decay
determination. Channel 08 is the battery
pack A temperature in degrees C, channel
18 the same for battery pack B. Channel
23 is the +14 volt battery reading in volts,
29 the spacecraft's -Y facet temperature
in degrees C, 35 the 145.825MHz beacon
output power, 39 the +Y facet, 49 that of
the +Z and 59 that of the -Z facet
spacecraft's temperature, all in degrees
celsius.

OSCAR-11

No such incineration terrors face
UoSAT-11, which continues to give good
service. The Whole Orbit Data is giving
channels 2 and 61each Sunday; 1, 2, 3and
61 each Monday; 53 on Tuesdays; 19 on
Wednesdays; 1, 2, 3 and 61 again
Thursdays; 0, 10, 20 and 30 on Fridays,
and 10, 11, 19 and 29 out on Saturdays.
The 145.825MHz beacon has been turning
off for 10 second periods following the
DCE message title transmissions. This
was planned and intended.

MIR

Readers will be pleased to know that a
good Progress supply docking was
accomplished at 0310 on August 28. The
newtype SOYUZ-TM-8launchis expected
to take up two new cosmonauts at
2206UTC on September 5, docking on the
late evening of September 6 some 49
hours later. NicoJannsen PAODLO reports
from Chris van den Berg that the crew has
been changed again, and the module
specialist mentioned earlier will not be
flying for the coming six month mission.
Thisindicates that afurther delay, possibly
due to economic rationalization, has been
effected to the earlier plan to attach a new
large specialist module. It may have it's
compensations, as the new crew member
may be more keen on practising the MIR
amateur radio experiment. Watch
145.550MHz f.m., and be prepared to
operate split frequency.

OSCAR-13

The elliptical orbiter has really been
sounding well, as the pointing angles
have been good and the main use has
been moderate this past month. Users
report both the B and L modes as
“excellent”, “the best ever”. Rod Clewes
G3CDK, a committed Mode L user says
“There seems to be a major improvement
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in Mode L whilst G4JY said, “There is no
doubt but that L mode is giving terrific
returns, just as good as Mode B now"”.

The sameis now said of Mode S, which,
if you recall, was demanding uplink
powers far in excess of those calculated.
The problem appeared that the Mode S
beacon could notbe shutdown as planned
during normal pass band communication
periods when the transponder was on,
and those wanting to use the mode has to
“push” their signals past this high level of
attenuation.

As a result of conversations with
ON6UG, DJ4ZC, G2BFO and DF5DP at the
University of Surrey meeting, Peter
Guezlow DB20S was able to find a way to
do this, and re-programmed the Internal
Housekeeping Unit of OSCAR-13
accordingly to automatically turn off the
beacon. The result is self evident, as Bill
McCaa KORZ reportsthatitis now possible
to have an excellent downlink using only
300 - 500 watts e.i.r.p. of uplink, and that
signals on his 1.2m diameter dish with a
1dB NF pre-amplifier were 10-15dB above
the noise floor. In other words, what you
use for Mode B will do very nicely now for
Mode S.

Bill says, “As an additional surprise, is
that in addition to the normal Mode S
uplink, a portion of the Mode B downlink
also appears in the Mode S downlink, and
the uplink powers required are the same.
Cross-mode QSQ's have been effected,
but there is as yet no explanation for this.
Mode S uplink frequencies do not appear
in the Mode B downlink”. Bill lists the
preliminary operating frequencies with
the Mode S passband on.

Mode S Uplink: 435.601 to
435.637MHz.

Mode B Uplink: 435.471 to
435.507MHz.

Mode S downlink: 2400.711 to
2400.747MHz.

The corresponding Mode B downlink
frequencies for the Mode B uplink listed
above is 145,927 to 145.981MHz.

DF5DP recommends using u.s.b. in the
Mode S uplink to assist Mode S users in
distinguishing between Mode B and Mode
S'uplink stations. Since the Mode S
transponder is non-inverting, Mode B
uplinked signals will be on ls.b.,, and
Mode S uplinks will be found on u.s.b.

DB20S reports the s.h.f. schedule as
follows:

Mode S beacon ON and passband OFF:
MA 146 to 149.

Mode S beacon OFF and passband
ON: MA 150 to 159.

Mode S beacon OFF and passband
OFF: All other MA values.

The general A-O-13 spacecraft mode
operation given in last months column
stated to be current until November 16 is
now stated to be changed, and the new
plan is given as follows:

Mode B: MA 3 until MA 160. Mode JL:
MA 1860 to 200.

Mode B: MA 200 to 240. Off: MA 240 to
03.

The Mode S schedule is given in this
version as being from MA 210 to MA 222,
with the beacon on until MA 204, and the
transponder from MA 204 until 217, so no
small degree of confusion exists!
Observation will confirm that which is
practised, or a copy of the beacon
information. :

GM4IHJ joined the experiment set up
by AMSAT when all users were asked to
keep off the OSCAR-13 Mode JL
transponder for the day so that
investigation could proceed into some of
the interference onthe downlink. Listening
on his best L downlink, he noted a very
odd feature. The downlink was empty of
obvious signals, but whenever he turned
his antenna away from the satellite, the
noise level went down. John writes, “I
turned my antenna back and forth in
azimuth, up and down in elevation, and
found that | got a 2dB rise in noise as |
pointed directly at the satellite”. John
thinks it is transponder noise, but also
thatit mightbe a re-transmitted wideband
ground signal. Could itbe computer hash?
John would like to know other’s findings
and thoughts on this matter.

WB6LLO is trying p.s.k. packet on
Modes B and J and would welcome
contacts and schedules. He is to be found
on a downlink of 145.870MHz resulting
from a 435.550MHz uplink, and on
435.990MHz, from his 144.460MHz uplink.

As regards confusing and opposing
statements that have been made in some
journals regarding the use the of Mode J
144MHz uplink giving a 435MHz downlink,
Peter Guezlow DB20S, makes the
following official statement:- “In response
to some misinformation given in a
previous bulletin, AMSAT-DL wants to
stress that the Mode J frequencies of
OSCAR-13 do not violate any regulations
ofthe v.h.f. band plan”. In other words, no
logical reason exists as to why any
amateur licenced to transmit in the 144 -
146MHz band should not use and enjoy
the benefits of OSCAR-13 Mode J Just be
sure that you do not cause QRM to any
terrestrial user of the uplink band

frequency, and monitor and confirm that
the 144MHz frequency you have selected
for the uplink is not in use, as one would
normally do, and be particularly careful
should you move your uplink frequency.

RUDAK

A final attempt to resurrect the
experiment will be made in December,
when the spacecraft temperatures will be
higher naturally, the power plentiful, and
adjacent systems can be switched to to
heat up the RUDAK system. It is hoped
that the expansion so resulting may be
sufficient to permit a contact to occur to
permit operation. The chance is small,
but worth trying.

Microsats

AMSAT, via N4QQ, sends in the
following good news on the finalising of
the microsats project at the Boulder
Colorado AMSAT Laboratory. Jim White
WDOE took on the task of installing two
complete packet radio PSK stations,
integrating the transceivers and
computers, plus the building and testing
of the TAPR demodulators. They are now
off to the Kourou launch site for use with
the thermal vacuum testing of the four
microsats whilstthey are inthe laboratory
for the final checkout, and for and last
minute software updates. After this
journey, they will be used by AMSAT
ground command stations to monitor the
telemetry and to perform daily
housekeeping requirements. Kenwood
kindly donated a pair of 711/811
transceivers, and Heathkit/Zenith Data
Systems a pair of XT-class computers,
with other gifts such as the MFJ-1270
TNC-2's came from MFJ, PSK
demodulators from TAPR, and an
assortment of needed parts and
accessories from Gateway Electronics of
Denver.

Stop Press

Yet another mystery satellite has now
appeared. This time is in on 432.881MHz
and can be heard atconsiderable strength
- some S9 +20dB - “Dopplering” from the
GB3SUT beacon frequency of 432.890MHz
down to 432.870MHz. It has a continuous
rough carrier with no discernable
modulation, a 112.2 minutes period and
an inclination of about 92°,

NASA are unable to give parameters of
this satellite asitis beleived to be a military
satellite. More next month.

Propagation

Reports to Ron Ham

Faraday, Greyfriars, Stornington, West Sussex R20 4HE

Radio Observation of Meteors

Last month | referred to the “shooting-
stars” that are often seen on a clear dark
night and that their bright trails (radiants),
briefly seen, are regions of ionised gas
created by the minute solid particles from
interplanetry space that collide with the
earth’s atmosphere. The life of the trails
dependsentirely onthesize of the particle,
so take a look sometime and you will see
that these “shooting stars” are a
wonderful sight and multitudes of these,
known as meteor showers, are high on
the list of natures spectaculars. |
emphasised dark because the full glory of
these often colourful displays cannot be
seen if the moon is too bright or the skies
are overcast.

However, there is a way of using the
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ionised trails to estimate the numbers of
meteors that enter our atmosphere
irrespective of local weather conditions
or the hours of daylight. This excludes
thunder static, HI! The rapidly decaying
trails, left by the meteors, provides a short-
life reflector which can bounce v.h.f. radio
signals over hundreds of kilometers. |
first tried this during the Geminid meteor
shower on December 13, 1968, by tuning
my receiver, with a crystal controlled
converter, to the frequency of the RSGB's
beaconat Thurso (GB3GM)on 70.305MHz.
The majority of beacons transmit a
continuous tone with their Morse coded
identsfrequently inserted. From my home
in Sussex a 70MHz 3 element beam faced
north and GB3GM's frequency was
monitored for 3 hours from 2000, Many

tiny “pings”, no doubt from minor trails,
of the beacon’s tone were heard while the
experiment was in prograss and at 2049 a
bigger trail enabled “GB3" to be clearly
read and sometime later, at 2205, asimilar
sized burst produced “3GM”.

Solar

From his observatory in Selsey, Patrick
Moore sent the drawings that he made of
the positions of individual spots and
groups that he projected from the sun’s
disc at 0830 on July 22, Fig. 1, 1200 on the
30th, Fig. 2, and 0740 on August 3, Fig. 3.
Do keep in mind readers that not all
sunspots are “active” as far as our radio
interests are concerned.

“Solar activity appears to be dropping
back, temporarily at least,” wrote Ron
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Livesey from Edinburgh. Ron, using his
4in projecting screen, identified four active
areas on thesunonJuly 2, 3,9, 10 and 29;
five ondays 11, 14, 15 and 16; sixon 12,17
and 23 and seven on the 20th. In Bristol,
Ted Waring counted 35, 54 and 40
sunspots on August 1, 8 and 15
respectively and as a bonus to the
observations listed in Fig. 7, made by
Cmdr Henry Hatfield with his
spectrohelioscoipe in Sevenoaks, is the
photograph he took of the filaments, Fig.
4,|on August 20 which were on the sun for
several days. Henry also recorded bursts
of solar radio noise at 136MHz on August
6, 12, 15, 17 and 20 and at 1297MHz on
days6,7,9, 12 and 15. The violent burst at
1400 on the 12th, hitthe upper stops of his
pen recorder as shown in Fig. 6.

“The mean sunspot number for July
1989 was 126.8 with a daily high of 305 on
the 23rd and a low of 135 on the 27th,”
wrote Neil Clarke GOCAS (Ferrybridge)
who kindly sent his computer print-out,
Fig. 5a, showing the daily number of solar
flux units for July. Ern Warwick (Plymouth)
heard the background noise on 28MHz
surging at 1738 on August 4, 1515 on the
5th, 0915 and 1115 on the 9th, 1230 on the
10th, 0940 on the 11th and 0942 on the
13th.

Aurora

Looking back to the great aurora of
March 13/14, Ron Livesey, the auroral co-
ordinator for the British Astronomical
Association says, in his monthly report to
the Association, that “At the peak of the
storm the magnetic observatory at Lerwick
recorded a gross field deviation of eight
degrees, at Eskdalemuir it was six and a
half degrees and at Hartland it was three
degrees. The horizontal deviations were
well measured on a “jam-jar”
magnetometer at Maldon, Essex, by
Edward Owen [known to us as Ted Owen
of our beacon chart fame], who found the
whole affair so exciting that he had little
time to look outside for the aurora.” Many
of us knew that feeling Ted. Ern Warwick
reports echos on signals in the 10MHz
band on July 31 and the 28MHz band at
2225 on August 5 and 0907 on the 8th and
Dave Coggins (Knutsford) heard a few
21MHz broadcast stations with fluttery
and “ghostly” type signals at 0600 on the
15th and an echo on a 28MHz Brazilian
station at 2126 on the 1st. Whilst beaming
north at 2030 on the 12th, Dave noted a
rapid auroral type flutter on the signal
from the Rutherford Appleton Laboratory
(GB3RAL) beacon (28.215MHz) at Slough,
plus bursts of its signal via meteor trail
reflection.
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Magnetic

“The geomagnetic activity was also
low with numerous quiet days with the
Ap index below 10," wrote Neil Clarke
and enclosed his usual graph, Fig. 5b, of
the daily variations in July. In Saltash,
Karl Lewis, wusing a fluxgate
magnetometer, only noted storm
conditionsonthe 1stand 6th, Doug Smillie
(Wishaw), with his Hall effect
magnetometer, reported possible activity
ondays1,3,8,11,14,18,19,21,24,28and
31 and, with his “jam-jar” instrument,
Ron Livesey noted apparent disturbed
conditions on days 1, 4, 5, 11, 13, 14, 15,
18, 19, 20, 22, 30 and 31.

Sporadic-E

Clive Grey (West Kirby), using a Tokyo
Crusader six band v.h.f. receiver with
digital readout, logged East-European
f.m. stations between 66 and 73MHz
during the afternoon of July 13 and in less
than an hour after 0800 on the 22nd he
identified at least 13 Italian stations in
Band Il and remarked, “Virtually every
gap between the English nationals was
occupied with Italian.” He also heard
France Musique on 87.95MHz from
Ajaccio, Corsica and at 0909 and idents
from Scandinaviaand Spain on 88.25MHz,
with the Spanish announcer saying
“RNE1”. Although these exotic signals
dropped out after 0945, Clive logged a
Spanish station again at midday on
87.95MHz. For my part, | counted 10 of the
East-European broadcasters while a
Sporadic-E disturbance was in progress
at 1730 on the 19th and 40 of them early
on the 22nd. At 0900, the tuneful ident of
Radio Moscow came up around 72.5MHz
and, | too noted that the opening had
spread to Band Il and at 1000 | found at
least 6 Italian voices between 98 and
101MHz. The 66Mhz band was open again
on August 2 and at 0830 | located 25 East-
Europeans and more edging above the
receiver noise and then, a surprising late
opening around 2330 on the 10th
produced eight such stations with a typical
deep Sporadic-E fade between the noise
and S9+. More were audible during the
dayonthe 23rdand, in Arbroath on August
8, David Glenday was listening to BBC
Radio 4 from Blackhill while decorating
an upstair room when suddenly it was
swamped by Spanish signals.
“Downstairs | searched through the band
on my Sansui stereo tuner and found
many Spanish stations, in stereo, up to
104MHz,"” said David. Later in the day he
heard stereo f.m. from the East-European
stations. | heard six of these at good
strength, during a Sporadic-E opening at
1945 on the 18th, plus television

synchronising pulses, although the signal
was too weak to resolve a picture, on
Chs.R3/4 (77.25MHz/85.25MHz).

The 28MHz Band

Although the band was dead during
the morning of August 16, Dave Coggins
heard GB3RAL via meteor scatter and
signals from stations in Scotland, via the
same mode at 1242 on August 20, with his
beam pointing south-west. Among the
DX he logged was signals from Australia
on July 30 and 31 and August 12 and 13;
Brazil on August 1 and 13; Falklands on
the 20th and India on July 30 and August
13. John Levesley GOHJL (Bransgore)
received signals from various countries
in Africa on August 4, 6 and 19 and south-
America on days 4, 5, 14 and 19. Amidst
the latter were Argentina, Bolivia, Brazil,
Falklands and Uruguay. “What happened,
a great dearth of signals?” commented
Fred Pallant G3RNM (Storrington) about
August 12 and a note in Ern Warwick's log
for 2107 on the 13th reads, “The signals
from Austria and Switzerland are the best
I've heard from those areas.”

Propagatmn Beacons

First, my thanks to Mark Appleby G4Xli
(Scarborough), Chris van den Berg (The
Hague), Dave Coggins, John Coulter
(Winchester), Vaclav Dosoudil OK2PXJ
(Kvasice), Henry Hatfield, Ken Lander
(Harlow), John Levesley, Greg Lovelock
G3lll (Shipston-on-Stour), Ted Owen, Fred
Pallant, Ted Waring and Ern Warwick, for
the detailed information in their 28MHz
beacon logs which | used to compile our
master chart in Fig. 9.

Chris van den Berg heard the lone
signal from KB2BBW on August 6 and
Fred Pallant tells me that Toulouse is the
location of FXSTEN. Around 2050 on
August 1, Greg Lovelock heard NX20/B
and W3SV/BCN on 28.209 and 28.250MHz
respectively and reports that PY2AMI, on
18.100MHz, is situated 600m a.s.l. and
transmits a 5w signal from a ground plane
antenna.

Mark Appleby heard “VVV VVV DE
EATAW EATAW" repeated three times at
2040 on August 14 and, for a couple of
hours after 0810 on the 6th, he copied R09
on 28.252MHz, any ideas?. Dave Coggins
logged the Australian beacons VK2RSY,
via the long path, between 2100 and 2200
on July 29 and 31 and August 2, 5, 8 and
9 and VK5WI on August 8 and 9. Ern
Warwick received signals on most days
from PY2ZAMI on 24.931 and 18.100MHz;
IKEBAK, on 24.915MHz; CT3B, LU4AA,
OH2B, ZS6DN/B, 4UTUN/B and 4X6TU/B
on 14.100MHz and DKOWCY on
10.144MHz. At times he has noted that
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B.N.0.S. PRODUCTS

2M LINEAR AMPLIFIERS

L1432 "New Linear 3w input 25w output L5
LP144-350 Linear Preamg 3w input 5w output 138.0
LP144-10-50 Linear/Preamp 10w mput 50w output..... 138.00
[ PM144-3-100 Linear Preamg Meter 2w vp 100w op 2500
LPMI44-10-100  LinearPreampMeter 10w ip 100w o/p 2600
LPM144-10-180 LinearPreamp Meter 10w ip 180w ap S50
| PM144-25-160 Linear/PreampMeter 25w p 180w op 0500

4M LINEAR AMPLIFIERS

LPM70-10-100  Lin/Preamp/Met 10w ip 100w op

70CM LINEAR AMPLIFIERS

L432-1-10 “Mew Linear 1w inpul 10w output TATS
LPM432-1-50 Lin‘Preamp/Met 1w ip 50w op 235.00
LPM432-3-50 Lin/Preamp/Met 3w 1p 50w op 205.00

LPM432-3-100  LinPreampMet 3w ('p 100w o'p 355.00
LPM432-10-100  LinPreamp/Met 10w Up 100w op 25,00

6M LINEAR AMPLIFIERS

L50-3-25 “New Lingar 3w vp 25w ofp TATS
LP50-3-50 Linear/Preamp 3w vp 50w op 138.00
LPS0-10-50 Linear/Preamp 10w tp 50w op 138.00

LPM50-10-100  Liner/Preamp/Met 10w ip 100w op

TRANSVERTERS

TL50-28-25 6M/28MHz IF 316.5
TL50-144-25 6M/144MHz IF 29.00
TL70-28-25 AM28MHz IF 316.25
TL70-144-25 AM144MH: IF 299.00
TL144-28-25 2M2BMHz IF M5.00
POWER SUPPLIES
1264  13.8V BA cont 7A max 90.85
1212A  13.8V 12A conl 15A max 148.35
127254 13.8V 25A cont 30A max 251.85
12/404  13.8V 40A cont 504 max 504.85
12/5€ “New 13.8V 5A conl 6A max T14.T5
,_—,_ 106 “New 13.8V 10A cont 12A max 1325
12206 “New 13.8V 20A cont 24A max 178.25
|z‘!0f *New 13.8V 30A cont 35A max 245

CUE DEE PRODUGTS

VHF-DUO 675 ele 6d Bd 129.95
6504 “New 6M 6 ele 6dBd 91.15
41447 4 ele BdBd S0239 2645
4144AF 4 gle end mount BdBd S0239 7160
101444 10 eie 11 4dBa 50239 50.50
10144AN 10 ele 11.4dBd N female 51.50
10X1444 10 ele crossed 11 4dBd S0239 74.75
10X144AN 10 ele crossed 11.4dBd N female 86.25
151444 15 ele 14dBd 50239 Ti.60
15144AN 15 ele 14dBd N female 78.20
15X144A 15 ele crossed 14dBd S0239 98.90
15X144AN 15 ele crossed 14dBd N female 110.40
17432AN 17 ele 14 5dBd N female 51.75
17X432AN 17 ele crossed 14.5d0Bd N female 62.80
234320N X 5dBd N female 63.25
STACKED SYSTEMS

10144A2H 2 = 10 ele honzontal L2885
T0144AN2H 2 =« 10 ele honzontal 24380
15144A2H 2 « 15 gle horzontal B Vo, 211,15
1S144ANPH 2 x 15 ele horzontal .............. el .25
10144MH 4 = 10 ele & i MIB.95
T0144ANAH 4 = 10 gle e 847.35
1514404H 4 = 15 ele W, 501.40
15144ANAH 4 = 158le. b . o it i 53705
15144A8H 8

15144ANBH 8 x 15 i Wnadlie . ... ke 1511.10
15144A16H 16 = 158k .n e .. B3R5
15144ANTEH16 = 15 e veeenn ... 34%.00
1T432AN2H 2 = 17 ele horfrontal ... 194.35

J2ANAH 4 = 17 ele e 334.65

1TA32ANSH 8 < 17 ele BT A 583.05
17432ANTEH 16 = 17 ele . el ki, arle P.O.A
23432AN2H 2 = 23 ele horzontal, ... 0LTS
ZHIZANAH 4 ¢ 2388, s seiwion 379.50
23432ANSH B x 23 eln,, .., . 545.15
23432ANIBH16 = 23 ele .., P.O.A

VHF/UHF ANTENNA'S

2GP58  144MHz 58 groundplane 3 2dBd .10
2GP258  144MHz 2 =58 groundplane 5.7dBd T0.15
7GP58  432MHz 578 groundplane 3. 2dBd 39.10
/GP258 432MHz 2 = 58 colinear 5.7dBd 59.80

STACKING FRAME KITS

452 2= 414 o 310
1062 2 = 10144 L5980
1552 2 x 15144 BT
1054 4 x 10144 19.%5
1554 4 x 15144 it AT . JERE8
7182
2352
1784
2354

412 2% W48 & AMAE .. TL45
1062 2 = 101444 P T4.75
10L2N 2 = 10144AN % B1.65
1004 4 = 101444 n¥m
10L4N' 4 x 10144AN 12,95
1512 2% 15144A .. . . Y T1.06
15L2N 2 = 15194AN. vt A0 67.40
1504 4 = 15144A . L 1270
15L4N 4 = 151T44AN ... 129.95
17L2N 2 x 17432AN.. 70.15
1TLAN. 4 = 17432AN . 109.25
22N 2 « 23432AN T0.15
23L4N 4 = 23432AN 109.25

% 15 elgin, i R 8 POWER SPLITTERS

2-144 2 way 144MHz 50239 1.9
244N 2 way 144MHz N female
4-144 4 way 144MHz 50239
4-144N 4 way 144MHz N female
6144 B way 144MHz 50239
6-144N 6 way 144MHz N female
B-144 B way 144MHz 50239
B-144N B way 144MHz N female

2-432N 2 way 432MHz N lemale 34.50

4 :'WN 4 way 432MHz N female 41.40
N 6 way 432MHz N female

fJ- WN 8 way 432MHz N femalz

ODUCTS

HF MULTIBAND BEAMS

THF 1E 1 ele (dipole) 14721728MHz
THF 28 2 e 1421/28MHz
THF 3B 3 ele 14/21/28MHz
THF 5 5 ele 1421/2BMHz
THF 6E 6 ele 142128MHz
THFE TE 7 ele 14721/28MHz
THF B 8 ele 14721/28MHz

DP 01 3.514MHz 59.80 SPQ 2 2 ele Spider Quad 14/21/28MHz 408.25
DP 02 3.57MHz S8.80 PO 12 12 ele Log Periodic 13-30MHz 918.85
DP 03 1.87MHz 59.80

DP 04 183 5MHz el HF GROUNDPLANE

DP 05 14/21728MHz A5 GP3aB  142128MHz B1.65
DP 06 1.83.571421728MHz 110.40 K Type “New 357MHz + 142128 261.05

COAXIAL CABLE: POPE H100.. 80p p/metre. RG213 (UR6T)

B.N.O.S.

ELECTRONICS
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VIONOBAND YAGIS

276G TMHz 2 ele 5 608d .., 581.90
376 TMHz 3 e T.0dBdLL L, . 861.35
3146 14MHz 3 ¢e.7.0dBd ... . 216.20
414G 14MHz 4 ele B.0dBd 249.55
414 14MHz 4 e 8.0dBd 294.40
514G 14MHz 5 se 9.0d8d 364.55
614G 14MHz 6 ¢le 10.0dBd 515.20
3210 . 21MHz 3 ele 7.00Bd 148.35
421 21MHz 4 ele 8 0dBd 1688.06
521 21MHz 5 ele 9.0dBd %4.50
6210° 21MHz 6 ple 10 0dBd ma
721G 21MHz 7 ede 10.3dBd 416.30
328  28MHz 3 cle 7.0dBd .15
428  28MHz 4 ele B.0dBd 116.15
528 26MHz 5 ele 9 0dBd 161.00
628G 28MHz 6 ele 10 0dBd 207.00
628  28MH:z 6 ele 10.0dBd 249.55
728G 28MHz 7 ele 10 3dBd 309.35
928G 2BMHz 9 ele 10 6dBd 416.30

DUOBAND YAGIS

DUD2G  1421MHz 54 ele 98dBd

DUg3 21/28MHz 4/4 ple 8/8dBd mﬂl
DUD4  1421MHz 4/4 ele B/BdBd A26.65
VA4D 7MHz inc guy wire & ground mount 93.15
2VAAD  TMHz tull 1/4 wave, complete 323.15
VASD 3.5MHz inc guy wires & ground mount 24.30
ZVABD  3.5MHz full 1/4 wave, complete 796.95

G HARNESSES FOR
R POLARIZATION

IC144 10 x 144A & 15 x 1444 31.%
ICT44N 10 = 144AN & 15 = 144AN 52.90
ICA32N 17 = 432AN 51.75

it SHF PRODUCTS

SHF 9644 1296MHz 44 ele 123.05
SHF 9667  1296MHz 67 ele 148.35
SHF 1693 67 ele (meteosat) 189.75
SHF 2320  2300-2350MHz 67 ele A2 40

HOW TO ORDER
By Phone: using your Access or VisaBarclaycard
By Mail Cheque, Postal Orders or Creddt Card
O from your local BNOS Authorized Dealer
Post, Packing & Insurance
should be added to order totals as below
3 Working day delivery senvice
Orders with a value less than £50 add £2 88 to total
Orders with a value more than £50 add £5.75 1o total
Orders with a value more than £250 add £8 63 to total
Orders with a value more than £500 add £11 50 to total
Next day delivery service
Any value add £17.25 to order total

BN =

62p p'metre. RGSE 28p p/metre. New Plastic Coated Phosphor Bronze Anlenna Wire 56p p/metre

Mill Lane, Stebbing, Dunmow, Essex, CM6 3SL.

Fax: 0371-86273

Tix: 817763 BNOS G...
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Date | Groups | Filaments Quiescent Prominences Notes
July 21 5 22 10
Aug. 7 4 cloud hampered observation
8 4 19 4
12 3 3 flares seen despite some cloud
14 3 22 11
15 3 20 4 faint loop prom and small fiare
16 2 22 8 small spray on west limb
17 2 19 B
18 2 22 10 groups look very angry
19 2 27 1
20 3 22 1
21 3 33 8
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sometimes Scandinavian television EAZAWY X
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160km on July 26 and August 3,5, 6, 8, 19
and 20. He also exchanged words, over a
difficult path, with a mobile in Selsey Bill
at 72km and a fixed station in Stalbridge
at a similar range on the 5th.
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Broadcast Round-up

Peter Shore

As | start to write this month's column, it
is frequency change weekend at the
beginning of September, and with more
changes at the end of the month, it is a
somewhat confusing time for short wave
listeners. However, | shall try to provide
as much information as | can to keep you
up-to-date with what is where on the
bands.

On the news front, the launch of the
Irish-based Atlantic 252 happened on
September 1 at 0700UTC. The station,
which had been testing for some weeks
prior to opening, is using something
approaching its 500kW maximum power
on long wave 254kHz (it moves to 252
next year in accordance with the
continuing changes to long wave
frequencies). The station is open daily
until 1800UTC, with programmes of pop
music. Reception appears to be good,
even in the south east of England. In the
evenng, thechannelis occupied by Algiers
French Network, which is clearly audible
in Britain, preventing use of this channel
during the night.

Manufacturing transmitters for the h.f.
bands seems to be a good line to be in at
present, with orders being placed in every
continent.

Reports from New Zealand suggest
that Radio New Zealand will have not one
but two transmitters for its international
service, both 100kW, with antennas
capable of operating in either the range 9
to 18MHz, or 6 to 12MHz. Further news
from NewZealand isthatthe Print Disabled
Station, 2XA, in Levin, is testing on the
75m band with a 990 watt transmitter.
Frequency assignment is still to be
finalised, but will be betwen 3.9 and 4MHz
and the station will operate on Sunday,
Monday and Thursday between 0630 and
1000UTC. Could be an interesting autumn
and winter catch.

Australia wants new transmitters to
replace ageing equipment at Shepparton.
Already, Aus$1.25 million has been
alocated on new switching facilities in
order to improve reliablity. The ABC is
putting forward a plan for new equipment
and is investigating the feasibility of
establishing a relay station outside the
country for broadcasts to Asia.

All India Radio is to spend more than 1
billion rupees (around £4 million) on
upgrading its external services.
Meanwhile Sri Lanka is upgrading its
services to India which, in the words of
the Minister of State for Information and
Broadcasting, include “anti-India

propagation. All India Radio broadcasts
twelve and a quarter hours to Sri Lanka
daily.

European Stations

All times UTC (=GMT)

Radio AustriaInternational’'s European
service frequencies for the autumn will
be:

0400-2300 on 6.155MHz (300kW)

0400-1700 on 13.73MHz

1700-2300 on 5.945MHz

DLF's English service will be affected
by the change of times in Europe and the
UK which, as usual, are not in tandem.
Between September 24 and October 28,
programmes will be at 2105 local time in
the UK, with the language course (heard
on Wednesday and Saturday) at 2000
local time. From October 29, broadcasts
will be one hour earlier (1915 local time)
including the language courses (at 1900
local time). On November 2, Jerry Gerber
loks at the life of Hannah Hoch, who won
fame as one of the founders of the Berlin
Dada movement.

A new pop music series started on
September 7, where each Thursday there
will be a record featured from the West
German hit parade, whilst transport
enthusiasts will be able to follow events
and happenings in Germany on the move
on October 19 and November 16.

Radio Netherlands autumn
programme line-up includes a new look
for Wednesdays with Mind Your Own
Business which will look at the world of
commerce, business and finance.

Meanwhile, Thursdays continue with
Media Network and some of the features
lined up during October include, on 12
October, the third part of the story of
Forces Radio in Europe, looking at the
Americans. On October 19, news will
feature prominently, along with the
demise of some of the ethnicbroadcasting
in Holland. On October 26, there’'s an
examination of TV-10, a new commercial
TV operation in the Netherlands.

English programmes on Sundays from
Radio Norway International can now be
heard on the following channels:

0600 on 15.165MHz

0800 on 25.73 & 15.165MHz

0900 on 21.71MHz

1200 on 15.165MHz

1300 on 9.59MHz (to Europe)

1400 on 21.71MHz

1600 on 21.705 & 17.84MHz

1700 on 25.73 & 17.84MHz

1800 on 15.235MHz

1900 on 15.235MHz (to Europe)
2200 on 15.265MHz
2300 on 11.785MHz
2400 on 15.165MHz

African Stations

Africa Number One in Libreville,
Gabon, broadcasts in French at:

0500-0800 on 9.58MHz

0700-1600 on 17.63MHz

1600-2100 on 15.475 & 9.58MHz

2100-2300 on 9.58MHz

News headlines in English are at 1245
daily.

RTM in Bamako, Mali transmits in
French and local languages:

0600-0800 on 7.285, 5.995, 4,835 &
4.783MHz

0800-1800 on 11.96, 9.635, 7.285 &
7.11MHz

1800-2400 on 7.285, 5.995, 4.835 &
4.783MHz

Asian & Pacific Stations

Domestic services from Burma come
from Rangoon, and are heard:

0030-0230 on 7.185MHz

0230-0730 on 9.73MHz

0930-1345 on 5.985MHz

1430-1600 on 5.985MHz (in English)

The Voice of the People of Cambodia
broadcasts two daily programmes in
English beamed to Asia - 0000-0015 on
11.938, 9.695MHz and on the same
frequencies at 1200-1215.

Voice of Indonesia’s English service
transmits at:

0200-0300 on 15.15 & 11.79MHz

0800-0900 on 15.15 & 11.79MHz

2000-2100 on 15.15, 11.79 & 7.125MHz
(to Europe)

Radio Ulan Bator in English is heard at:

0810-0840 on 12.015 & 9.6156MHz

1100-1130 on 12.015 & 9.615MHz

1345-1415 on 15.305 & 9.575MHz

1840-1910 on 12.05 & 9.985MHz (to
Europe)

FEBA in Mahe, Seychelles, a religious
broadcaster, has English:

0430-0505 on 17.78MHz (Monday) &
15.325MHz (Monday & Saturday)

0730-0820 on 17.79 & 15.275MHz
{Sunday)

1500-1610 on 11.76 & 9.59MHz (daily)

1610-1625 on 9.59MHz (not Sunday)

1730-1805 on 11.81MHz (daily)

1805-1825 on 11.81MHz (Friday &
Saturday)

Radio Thailand in Bangkok has English
at 2300-0430, 0500-0600, 1130-1230 all on
11.905MHz and 9.655MHz.

ATV

Reports to Andy Emmerson GBPTH
71 Falcutt Way, Northampton NN2 8PH.

We return to desktop video this month, as
there are some interesting developments
to report. Both relate to the Commodore
Amiga computer mentioned recently in
this column.

Bargains Ahoy!

First of all is a price drop (of sorts) for
the computer itself. The official list price
of the A500 (entry level) model is £399
and most retailers throw in a pack of
games programs and a u.h.f. modulator.
Discounts can sometimes be negotiated,
too, and many people would consider
this fair value for money. But if you
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frequent the radio rallies you can buy the
A500, with the latest version 1.3 ROM, for
just £250, and at this price the computer
becomes a very realistic proposition. Of
course you may be able to persuade a
high street retailer to match this price, but
if not look out for A1 Supplies (or ring
them on 0952-620188 to find out where
they'll be next). These particular
computers are apparently dealers’
overstocks and come with six months’
guarantee.

VideoStudio Revamped

The VideoStudio titling program we

reviewed has been improved, sufficient
to place it in the “highly recommended”
category. David Wilson and | have been
taking a new look at the program and a
brief description of the upgrade may be of
interest,

The first change is the new instruction
book. The old manual was frankly
atrocious and thisisagreatimprovement.
The new version is attractively printed
with a plastics, lay-flat, binder instead of
the earliertyped and photocopied manual.

The program itself has also been
smartened up. Most of the main changes
are in the caption writing part of this
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package butthere are a few otherchanges.
The VT clock now cuts to black at zero
minus 3 seconds instead of a fade at - 5.
There is a flash frame at -10 together with
10 seconds worth of 1kHz tone between -

20 and -10 seconds, as on many
professional VT clocks.
The mouse pointer (cursor) now

disappears when not required since most
inputs are made using the keyboard. With
the earlier version you had to move the
mouse off screen to avoid it appearing on
your captions. The mouse is still required
when setting up the captions but it is not
used for displaying the final results.

On time-function displays, the “insert
time & date” function appears to have a
box of constant width now and not the
varying size of the top half of the box as
seen last time. The seconds figures do not
break up as occurred with version 1 of the
program.

The stopwatch displays minutes,
seconds and tenths of seconds although
the menu still suggests that two figures
after the decimal point will be displayed.

To load the program, place the vs1 disk
in drive df0 and the vs2 disk in drive df1
and reboot. After the workbench has
loaded, the vsl and vs2icons appear under
the RAM disk icon on the right hand side
of the screen. Double click the vs2 disk
icon. The disk window shows various
drawers and the two main icons, “enter”
and “depts”. If you just want to browse
through the facilities, you can double click
on “enter” to get to the main menu. If you
know what function is required, double
click “depts” and then double click the
icon for the desired program.

Thankfully, the new version (fonts disk
dated 20-3-89) cuts out the 20 second wait
after loading the VideoStudio title page.
The “preparing VideoStudio” legend now
only appears for a frac- tion of a second.
The following improvements have been
made to the captioning segment of the
program.

|. SEQUENCE TITLE. The menu has
extra functions and extra information
displayed. There is an information file
selected by typing | on the keyboard which
explains the steps required to enter a title
page of your own or to run one of the 5
demo files supplied.

When a job is selected, four boxes at
the top of the screen show the colours in

use and the panel below these describes
the sequence, i.e. running time (only
appears after the job has been runl),
number of pages, type of transition, type
of mask etc. This panel also tells you into
which mode to set your genlock (if you
can! The Rendale genlocks offer an extra
modewhich the cheaper Minigen cannot.).

2. SCROLL. This uses a window with a
yellow bar whose length depends on the
amount of text loaded. There are sixdemo
files using both scroll directions and
various masks.

3. SUBTITLE. Four demos on this part
of the program.

4, COPYRIGHT notice. This is run from
option 5, Captor.

5. CAPTOR. Eleven demonstration files
on this one. These have various
background picturesto show some effects
possible. The one entitled “news” has a
sequence of 12 pages running for 5
minutes showing an example of using
various fonts and colours. It also explains
the changes that have been introduced to
the Captor program in this new version.

This program gives you a choice of
three run modes: |. Normal (black
background); 2. Bluescreen (blue
background) and 3. Background mode
(displayed over IFF picture, if supplied).
The Captor program allows you to make
up your own captions using a choice of
the 20 fonts on the disk.

If you go back to the main menu and
select option 4 (Picture in Picture) you will
find that there are only two demonstration
logos but, as the “news” file in the Captor
demonstration explains, the new vs2 disk
is really full and you will have to delete
unwanted files from your working copy of
the program disk (don’t use the originall)
to make room for your own caption files.

Still Some Bugs

A couple of words of warning might be
useful! The full-screen clock with logo is
very impressive when superimposed on
a video background. It is full of bright
colours with a neat drop-shadow effect. It
can be faded in and out using the + and -
keys on the keypad but (and this is a big
but) when it is faded out there is still the
“black hole” where the graphics should
be. A similar effect occurs when the VT
clock cuts to black, the black ‘shadow’
stays superimposed overthe background.

In addition the program may misbehave
if you feed it with less than perfect video
signals. | was testing the program with a
Rendale 8802 genlock unit (mainly using
the background mode) and it appears that
you get some strange effects if you do not
feed it with a good clean video signal. |
was using a rather noisy signal from an
old v.c.r. and found that when genlocked
to this the real time clocks ran at
approximately half speed. Everything was
normal when the v.c.r. replayed a still
frame. The digital countdown, stopwatch
and frame counter speeds were not
affected. | cannot say whether this is just
a peculiarity of my combination of
equipment or not but it is certainly a
reproducible fault and occurs every time
this combination of equipment is used.

While the look and feel of the program
have been improved significantly, the use
of print styles and messages is still not
consistent. No doubt this is because
different parts ofthe program were written
at different times but it detracts from the

otherwise professional “feel” of the
program. It deserves better!
Best Buy?

Notwithstanding these moans,
VideoStudio is streets ahead of its
American competitors. The new

instructional is better written, while the
user interface is more friendly (full-screen
keyboard-choice menus instead of
enigmatic pull-down mouse- menus). The
actual shape of the titling fonts far
surpasses those of the American
programs, even if the latter have cleverer
enhancement effects (neon halos and the
like!). Perhaps version 3 can incorporate
these suggestions!

In the meantime, if you thought the
earlier program would have been a handy
combination of titling and graphics
functions then this improved version will
be even more useful as it is a lot more
user-friendly. While pricey, it is still
cheaper than the American competition.

Anyone on ATV?

Yes, we have spent a lot of time off-
line. Next month we get back to ATV on
the air with the quarterly activity update.
In the meantime please let me have all
your notes and news, it saves me having
to invent imaginary QSOs!

Rallies

October 15: The Bishop Auckland Radio
Rally will be held in the Sunnydale Leisure
Centre, Shildon, Bishop Auckland. Ernie
G4TYF, 64 Gurney Valley, Bishop
Auckland, Co. Durham DL14 8RW. Trel:
(0388) 607500.

October 15: ELHOEX89 in The Floral Hall,
Hornsea, North Humberside. Doors oEan
11am, 10.30am for the disabled. Talk-in
S22, trade stands, club dispalys, cafe, bar,
Bring & Buy, etc. GHGY. Tel: (0964) 533331.
*October 27/28: The Leicester Amateur
Radio Show will be held in the Granby
Halls, Leicester. There will be a second
hall in use this year to cater for the huge
amount of interest in this rally.
*November 4/5: The 3rd North Wales
Radio Rally will be held in the Aberconwy
Conference Centre, Llandudno. The rally
opens at 11am on both days. The entrance
fee is £1 with OAPs and children under 14
free. Talk-in will be on S22 and 430MHz.
There will be computer hardware and
software, data transmissions, packet
radio, satellite reception, TV and video,
short wave listening, amateur radio, CB

radio, marine radio, p.m.r. to mention but
a few. More details from: Edward Shipton
GWODS.J. Tel: Rhyl 336939.

November 4: The 9th North Devon Radio
Rally will be in the Bradworthy Memorial
Hall, near Holsworthy. Doors are open
from 10am to 5pm. All the usual
attractions. Talk-in on S22. GBMXI, QTHR.
November 3: Bangor & District ARS are
holding their Annual Surplus Sale in
Bangor Technical College, Castle Park
from 7pm. There will be traders, the QSL
bureau, RSGB book stand in attendance.
Talk-in on S22. Stewart GI4OCK, QTHR.
*November 19: The Bridgend & District
ARC will be holding their 1989 rally at the

Bridgend Recreation Centre, Angel Street,
Bridgend, Mid-Glamorgan. Doors open
at 11am.

November 19: The West Manchester Radio
Club's Red Rose Winter Rally will be held
in Astley & Tyldesley Miners Welfare,
Meanley Road, Gin Pit Village, Astley,
Tyldesley, Manchester. More details from:
D.R. Camac. Tel: (0204) 24104.
November 19: The MARS Birmingham
Radio Rally will be held in the Stockland
Green Leisure Centre, Slade Road,
Erdington. Doors are open from 10am to
5pm. There is fraardaarking and the
entrance fee is 505. ore details from:
Pete Haylor G6DRN. Tel: 021-326 7515.

* Practical Wireless & Short Wave M.

azine in attendance.

If you are organising a rally and would like it mentioned in Practical Wireless,

then drop us a line,
than six weeks in a

rably as soon as you have fixed the date but no later
ance (marking your envelope Rally Calendar) and we'll

do the rest. Please make sure that you include all the essential details such as
the venue, starting time, special features and a contact for further information.
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i 0202 665524

0202 665524 N

P BOOK SERVICE

The books listed have been selected as being of

special interest to our readers. They are supplied from our

editorial address direct to your door. Some titles are overseas in origin.

HOW TO ORDER

POST AND PACKING; add 75p for one book, £1 for two or more books, orders over £25 post and packing
free, (overseas readers add £1.50 for one book, £2.50 for two or more for surface mail postage) and send a postal
order, cheque or international money with your order (quoting book titles and quantities) to PW Publishing Limited,
FREEPOST, Enefco House, The Quay, Poole, Dorset BH15 1PP. Payment by Access, Mastercard, Eurocard
or Visa also accepted on telephone orders to Poole (0202) 665524. Books are normally despatched by return of
post but please allow 28 days for delivery. Prices correct at time of going to press.

* A recent addition to our Book Service.

AIR & METEO CODE MANUAL
10ﬂ| Edition

Klingenfuss

ailed dascnpt!ons of the World Meteorological
Organrsanun Global Telecommunication System

ELECTRONICS SIMPLIFIED - CRYSTAL SET
CONSTRUCTION (BP92)

F. A. Wilson

Especially written for those who wish to take part in basic
radio building. All the sets in the book are old designs
updated with modern components, 72 pages. £1.75

EUESTI?I_NS & ANSWERS RADIO

operating FAX and RTTY meteo stations, and itsm
format with decoding examples. Also detailed desc rrp!lun
of the Aeronautical Fixed Telecommunication Network
amongst others. 289 pages £14.00

BETTER RADICNTV IIEI':EP110N

A. Nall hen and B. D. Clark
AnAustralian Imnl: gwmg guidance and adviceto listeners
seaking raliable reception of distant radio stations, and to
DX listening hobbyists. 134 pages. £9.95

BETTER SHORTWAVE RECEPTION (USA)
W. 8. Orr WeSAIl and S. D. Cowan W2LX
Recaivers, antennas, propagation, DX listening technigues
for the short waves and v.h.f. 158 pages. £5.50

PASSPORT TO WORLD BAND RADIO 1989

This book gives you the information to explore and enjoy
the world of broadcast band listening. Itincludes features
on different international radio stations, receiver reviews
and advice as well asthe hours and languages of broadcast
stations by frequency. 398 pages. £10.98

SCANNERS (updated)

Peter Rouse GU1DKD

A guide for users of scanning receivers, covering
hardware, antennas, accessories, frequency allocations
and operating prodedures. 177 pages. £7.95

SCANNERS 2

Peter Rouss GU1DKD

The companion to Scanners, this provides even more
information on the use of the v.hf. and uh.tf
communications band and gives constructional details
for accessories to improve the performance of scanning
equipment. 216 pages. £9.95

SHORT WAVE RADIO LISTENERS" HANDBOOK
Arthur Miller

In easy-to-read and non-technical language, the author
guides the reader through the mysterias of amateur,
broadcast and CB transmissions. 207 pages. OfP

RADIOTELETYPE CODE MANUAL

10th Edition

Joerg Klingenfuss

Thisbook gives detailed descriptions of the charactaristics
of telegraph transmission on short waves, with all
commaercial modulation types including voice fraquency
telegraphy and comprehensive information on all RTTY
systems and c.w. alphabets. 96 pages. £8.00

H‘EA?ATELU'IE EXPERIMENTER'S HANDBOOK
A guide to understanding and using amateur radio,
weather and TV broadcast satellites. 207 pages. £9.256

1834 OFFICIAL SHORT WAVE RADIO MANUAL
Edited by Hugo Gernsbac|

A fascinating reprint from a bvgnna age with a directory
of all 1934 s.w. receivers, servicing information,
constructional projects, circuits and ideas on building
vintage sets with modern pants. 260 pages. £9.78

HIGH POWER WIRELESS EQUIPMENT

Articles from Practical Electricity 1910-11
Edited by Henry Walter Young

A reprint of interesting practical articles from the early
days of radio. 99 pages. £6.85

BEGINNERS

AN INTRODUCTION TO RADIO DXING (BP21)

R. A. Penfold

How to find a particular station, country or type of
broadcast and to receive it as clearly as possible.

112 pages. £1.98

BEGINNER'S GUIDE TO RADIO

9th Edition

Gordon J. King

Ramo smnaln. 1ransrn|tiars. ral:ewers. antennas,
its, valves ductors, CB and amataur

radlo are all dealt with here. 266 pages. £6.98

Basics of elactrical theory, radio and semiconductors,
raceivers, amateur and CB radio, and test equipment.
110 pages. £3.98

THE SIMPLE ELECTRONICS CIRCUIT AND
COMPONENTS Book One (BP82)

The aim of this book is to provide an in-expansive but
comprehensive introduction to modern electronics

209 pages. £3.850

T

AN INTRODUCTION TO SATELLITE TELEVISION
(BP185)

F. A. Wilson

Answars all kinds of questions about satellite television.
For the beginner thinking about hiring or purchasing a
satellite TV systern there are details to help you along.
For the engineer there are technical details including
calculations, formulae and tables, 104 pages. £5.98

A TV-DXERS HANDBOOK (BP178)

R. Bunney

Information on transmission standards, propagation,
receivers uncludmg multi- slandard _colour, satellites,
antennas, phe ion, intarferance
etc. Revised and updnled 1986 8? pages. ts 96

GUIDE TO WORLD-WIDE TELEVISION TEST CARDS
Edition 3

Keith Hamer & Garry Smith

Complately revised and expanded, this is a handy
reference book for the DXTV enthusiast. Over 200
photographs of Test Cards, logos, etc., world wide.
60pages. £4.95

SATELLITE TELEVISION INSTALLATION GUIDE
2nd Edition

John Breeds

A practical guide to satellitetelevision. Detailed guidlines
on installing and aligning dishes basad on practical
experience. 56pages. £11.95

COMMUNICATION (BPE89)

Elsments of Electronics Book §

F. A. Wilson

Fundamentals of line, microwave, submarine, satallite,
digital muhiplex, radio and telegraphy systems are
covered, without the more complicated theory or
mathematics, 256 pages. £2.95

FILTER HANDBOOK A trle!leal design guide
by Stefan Niewiadomski

A practical book, descnbmg thedesign process as ap plied
to filters of all types. Includes practical and
BASIC programs. 195 pages. £25.00

FROM ATOMS TO AMPERES

F.A.Wilson

Explains in simple terms the absolute fundamentals
behind electricity and electronics. 244pages. £3.50

LEVEL Il RADIO & ELECTRONICS THEORY

lan Ridpath ZL1BCG

A sequel to Amateur Radio & Electronics Study Course,
covers advanced theory 1o a level for most technician
courses. The handwritten format aims to make the
student feel thesa are his own notes. 169 pages. £6.70

PRACTICAL ELECTRONICS CALCULATIONS AND
FORMULAE (BP53)

F.A.Wilson

This has been written as a wor‘kshop manusal for the
alectronics enthusiast. There is a strong practical bias
and higher mathematics have been avoided where
possible. 249 pages. £3.98

SOLID STATE DESIGN FOR THE RADIO AMATEUR
Wes Hayward W7Z0Il and Doug DeMaw W1FB
Back in print by popular demand| A revised and corrected
adition of this useful reference book covering all aspects
of solid-state design. 256 pages £10.95

O/P = Out of print, O/S = Out of stock.

The ARRL ELECTRONICS DATA BOOK

Doug DeMaw W1FB

Back by popular demand, completely revised and
expanded, this is a handy reference book for the r.f,
dasigner, technician, amateur and experimenter,
Z260pages. £8.956

AIR BAND RADIO HANDBOOK

David J. Smith

Listen to conversations between aircraft and ground
control. The author, an air traffic controller, explains
maore about this listening hobby. 174 pages. O/F

AIR TRAFFIC CONTROL

David Adair

A guide to air traffic control with maps, drawings and
photographs explaining how aircraft are guided through
crowded airspace. 176 pages. O/P

DIAL SEARCH

5th Ediition 1968/89

George Wilcox

The listener's check list and guide to European
broadcasting. Covers m.w., Lw., v.h.f.and s.w., including
two special maps. 46 pages. £3.25

FLIGHT ROUTINGS 1989

T.T.Williams

Identifies the flights of airlines, schedule, charter, cargo
and mail, to and from the UK and Eire and overflights
between Europe and America. 104pages. £4.00

GUIDE TO BROADCASTING STATIONS

20th Edition 1989/90

Philip Darri

Frequency and station data, receivers, antennas, Latin
Amarican DXing, reporting, computers in radio, etc.
240 pages. £9.95

GUIDE TO FACSIMILE STATIONS 9th Edition
Joarg Klin uss

This manual is the basic refarence book for everyone
interested in FAX. Frequency, callsign, name of the station,
ITU country/geographical symbol, technical parameters
of the emission are all listed. All frequencies have been
measured to the nearest 100Hz. 378 pages £12.00

GUIDE TO FORMER UTILITY TRANSMISSIONS
3rd Edition

Joerg Klingenfuss

Built on continuous monitoring of the radio spectrum
from the sixties until the recent past. A useful summary
of former activities of utility stauonsprowdmglnfnrrnalmn
in the classification and identification of radio signals.
126 pages. £8.00

GUIDE TO UTILITY STATIONS

7th Edition

Joerg Klin

This book covers the complete short wave range from 3
to 30MHz plus the adjacent frequency bands from 0 to
150kHz and from 1.6 to 3MHz. It includes details on all
types of utility stations including FAX and RTTY. There
are 15802 entries in the frequency list and 3123 in the
alphabetical cuilmgn list plus press services and
meteorological stations. 494 pages. £19.00

HF OCEANIC AIRBAND COMMUNICATIONS

3rd Edition

Bill Laver

Aircraft channels by frequency and band, maingruund
radio stations, European R/T networks, North Atlantic
control frequencies. 29 pages. £3.850

INTERNATIONAL RADIO STATIONS GUIDE (BP255)
Revised and updated in 1988, this book shows the site,
country, fraquency/wavelength and power of stations in
Europe, the Near East and N. Africa, North and Latin
America and the Caribbean, plus short wave stations
worldwide. 128 pages. £4.96

MARINE UK RADIO FREQUENCY GUIDE

Bill Laver

A complete guide to the UK s.w. and v.h.f. marine radio
networks. Useful information, frequency listings and the
World Marine Coastal Phone Stations. 62pages. £4.95

NEWNES SHORT WAVE LISTENING HAND BOOK
Joe Pritchard G1UQW

A technical guide for all short wave listeners. Covers
construction and use of sets for the s.w.l. who wants to
explare the bands up to 30MHz. 288pages. £12.98
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THE COMPLETE VHF/UHF FREQUENCY GUIDE
Updated 1988

This book gives details of frequencies from 26-2250MHz
with no gaps and who uses what. Recently updated,
thers are onequi t requirements as well as
antannas, otc. 88 pages. £6.965

THE INTERNATIONAL VHF FM GUIDE

7th Edition

Julian Baldwin G3UHK and Kris Partridge GBAUU
The |atest edition of this useful book gives concise details
of repeaters and beacons worldwide plus coveraga mag
and furtherinformation on UK repeaters. 70 pages

THE POCKET GUIDETORTTY AND FAX STATIONS
Bill Laver

A handy reference book listing RTTY and FAX stations,
together with modes and other essential information.
The listing is in ascending frequency order, from 1.6 10
27.1MHz. 46 pages £2 Og

SHORT WAVE LISTENERS CONFIDENTIAL
FREQUENCY LIST
Bill Laver

Covering the services and transmission modes that can
be heard on the bands between 1.635 and 29.7MHz.
£7.986

VHF/UHF AIRBAND FREQUENCY GUIDE (

A complete guide to the airband frequencies including
how to receive the signals, the frsquem:nu and sarvices,
VOLMET and much more about the i g subject of

THE 1989 ARRL HANDBOOK FOR THE RADIO
AMATEUR

This is the 66th edltlon of thls very useful harr.lhack
reference book. Upd throug it has | new
sactions © ing ) oscill p spectrum

digital frequency synthesis, phase-noise rneasuremanl
and new constructional projects.,

1200 pages Of8

*THE ARRL OPERATING MANUAL

Another very useful book from the ARRL. Although writan
for the American radio amateur, this book will also be of
use and interest to the UK amateur.

684 pages £12.96

THE COMPLETE DX'ER

Bob Locher WOKNI

Now back in print, this book covers equipment and
operating techniques for the DX chaser, from beginner to
advanced. 187 pages £7.956

THE RAE MANUAL (RSGB)
G.L.Benbow G3HB

The latest edition of the d aid to ying for the
Radio Amateurs’ Examination. Updated to cover the
latest revisions to the syllabus.

132 pages £8.00

THE RADIO AMATEUR'S DX GUIDE (USA)

16th Edition

The guide contains information not easily obtained
t and is intended as an aid and quick reference

prem

airband radio. 74 pages. £6.98

WORLD RADIO TV HANDBOOK 1989
Country-by-country listings of long, medium and short
wave broadcast and TV stations. Heceiver test reports.
English language broadcasts. The s.w.l.'s "bible*. 576
pages. £17.88

INTERFERENCE

INTERFERENCE HANDBOOK (USA)

William R. Nelson WASFQG

Howtolocate and curer.L.i. for radio amateurs, CBers and
TV and stereo owners. 253 pages. £8.78

RADIO FREQUENCY INTERFERENCE (USA)
Whatcausesr.f.i? Arealir.f.i. difficult, expensive
andtime-consuming tocura?Thm questions and many
more are answered in this book. 84 pages. £4.30

TELEVISION INTERFERENCE MANUAL (RSGB)

B. Priest!

TVchannels and systems, spurious-radiation TVI, strong-
??nal TVI, audno breakthrough, transmitter design.

WADIQ

AMATEUR RADIO CALL BOOK (RSGB)

Winter 88/89 Edition

Now incorporates a 48-page section of useful information
for amateur radio enthusiasts. 310 pages. £7.00

AMATEUR RADIO LOGBOOK
Standard logbook for the transmittin
horizontal A4 format. 25 lines per page.

amateur in
pages. £2.30

AMATEUR RADIO OPERATING MANUAL (RSGB)
A mine of information on just about every aspect of
amateur operating. International callsign series holders,
prefix lists, DXCC countries list, etc.

204 pages. £8.1

AMATEUR RADIO SATELLITES the first 25 ysars
Arthur C. Ges G2UK

This souvenir publication mainly a pictorial account of
the pattern of developments which have occurred over
the r:n 25 years. 34 pages. £2.28

AN INTRODUCTION TO AMATEUR RADIO (BP287)
POOLE

.D.|

This book gives the r a compreh and
easy to understand guide through amateur radio. Topics
include operating procedures, }agn propagation and
setting up a station. 150 pages.

CARE AND FEEDING OF POWER GRID TUBES (USA)
This handbook analyses the operation of EIMAC power
grid valves and provides design and application
information to assist the user of these valves.

156 pages. OfP

HINTS AND KINKS FOR THE RADIO AMATEUR
Edited by Charies L. Hutchinson and David Newkirk
A callection of practical ideas gleaned from the pages of
QST magazine. 152pages. £4.98

PASSPORT TO AMATEUR RADIO

Peprinted from PW 1981-1982

Ths fomoua series by | GW3JGA, used by thousands of
| RAE ¢ in their di Plus other

uneful articles for RAE students.

96 pages. £1.80

PRACTICAL IDEAS FOR RADIO AMATEURS

lan Poole G3YWX

Offers a wealth of hints, tips and general practical advice
for all transmitting amateurs and short wave listeners,
128 pages £5.986

QUESTIONS & ANSWERS AMATEUR RADIO

F. C. Judd G2BCX

What is amateur radio? The Radio Amateurs’ Exam and
Licence. Technology, equipment, antennas, operating
procedures and codes. 122 pages. £3.96

RADIO AMATEUR'S GUIDE TO RADIO WAVE
PROPAGATION

(HF Bands]

F. C. Judd G2BCX

The how and why of the mechanism and variati of
propagation in the h.f. bands. 144 pages. £8.96

for all radio amateurs interested in DX.
38 pages. £2.

THE RADIO AMATEUR'S QUESTIONS & ANSWER
REFERENCE MANUAL

3rd Edition

R. E. G. Petri GBCCJY

This book has been compiled especially for students
of the City and Guilds of London Institute RAE. It is
structured with carefully selected multiple choice
questions, to progress with any recognised course of
instruction, although is is not intended as a text book.
258 pages. O/P

VHF HANDBOOK FOR RADIO AMATEURS (USA)
H. 8. mmonlw. I.ONMOAI
VHF/UHF prop 1, including moonb and
satellites, oqulpmam and antannu

335 pages. £7.98.

VHF/UHF MANUAL (RSGB)

G. R. Jessop G8JP

Theory and practi radio r ion and
1ranaminmn I:mwaen 30MH: and 24GHz.

520 pages. £8

IARU LOCATOR MAP OF EUROPE

DARC

This multi-coloured, plastics laminated, map of Europe
shows the AIRU (*Maidenhead®) Locator System.
Indi;:cngibla for the v.h.f. and u.h.f. DXer. 692 x 872mm.

RADIO AMATEUR'S MAP OF NORTH AMERICA
(usa)

Shows radio amateur prefix boundaries, continental
boundaries and zone boundaries. 760 x 636mm. £2.60

mn AMATEUR'S PREFIX MAP OF THE WORLD
Showing prefixes and countries, plus listings by order of
country and of prefix. 1014 x 71Tmm. £2

RADIO AMATEUR'S WORLD ATLAS (USA)
Swen!aen Dariﬂ of maps, including the world-polar
pr des the table of allocation of
international callsign series. £3.50

DATA REFERENCE

DIGITAL IC EQUIVALENTS AND PIN CONNECTIONS
(BP140)

A. Michaels

Equivalents and pin cor ionsofa
European, Amaerican and Japanese dngnni i.c.e.

256 pages. £8.

INTERNATIONAL DIODE EQUIVALENTS GUIDE
(BP108)

A. Michaels

Possible substitutes for alarge selection of many different
types of semiconductor diodes. 144 pages. £2.285.

INTERNATIONAL TRANSISTOR EQUIVALENTS
GUIDE (BP85)

A. Michaels

Possible i fora i lection of European,
American and Japanese transistors. 320 pages. £3.50

LINEARIC EQUIVALENTS AND PIN CONNECTIONS
Ili:dﬂ

1 of

and pinconr i of a popul; ionof
Europenn, Amaerican and Japanese linear i.c.s.
320 pages.

NEWNES AUDIO & HI-FI ENGINEER'S POCKET
BOOK

Vivian Capel

This is a concise collection of practical and rel data
foranyoneworking onwundwﬂems, Thetopics covered
include microphones, gramaphones, CDs to name a few.
190 pages. Hardback £9.98

NEWNES COMPUTER ENGINEER'S POCKET BOOK

This is an invaluable compendium of facts, figures,

circuits and data and is indispensable to the designer,
service engi and all those interested in

computer and microprocessor systems.

203 pages. Hardback £8.986

NEWNES ELECTRONICS POCKET BOOK

Bth Edition

Presenting all aspects of electronics in a readable and
largely non-mathematical form for both the enthusiast
and the professional angineer.

315 pages. Hardback £8.

NEWNES RADIO AMATEUR AND LISTENER'S
POCKET BOOK

Steve Money G3FZX

This book is a collection of useful and intriguing data for
the traditional and modern radio amateur as well as the
short wava listener. Topics such as AMTOR, packet radio,
SSTV, computer communications, airband and maritime
communications are all covered.

160 pages. Hardback £8.96

NEWNES RADIO AND ELECTRONICS ENGINEER'S
POCKET BOOK

17th Edition

Keith Bri

Useful data cmnng rnﬂh ahbrswalions,nodu symbols,
frequency bar , UK b

semi-conductors, mmponnntl atl:

201 pages. Hardback £6.98

NEWNES TELEVISION AND VIDEO ENGINEER'S
BOOK

POCKET

Eugene Trundle

This is a wvaluable reference source for
practitioners in “entertainment” electronic
equipment. It covers TV reception Ilom v.h.t. to s. h. f.
display tubes, colour camera technol video

and video disc equipment, video tuxtand hi-fi sound. 323
pages. Hardback £9.98

POWER SELECTOR GUIDE (BP238)

J. C. J. Van de Ven

This guide has the information on all kinds of power

devices in useful categories {other than the usual alpha

numenc wrtl such as voltage and Fomr propertios
ion of repl nents easie

Tﬁdpagaa £4.96

RSGB RADIO DATA REFERENCE BOOK
GeJP

The5th Edition of an essential book for the radio amateur’s
or experimenter’s workbench,
244 pages. Hardback £8.58

SEMICONDUCTOR DATA BOOK

A.M.Ball

Characteristics of some 10000 transistors, f.e.t.s, u.j.l.s.
diodes, rectifiers, triacs and s.c.r.s.175 pages. £9.

TRANSISTOR SELECTOR GUIDE (BP234)
J.C.J.Vande Ven

This guide has the information on all kinds of
transistors in useful categories (other than the usual
alpha numeric sort) such as voltage and power properties
?:Ig;g seletion of replacements easiar. 192 pages.

FAULT FINDING

ARE THE VOLTAGES CORRECT?

Reprinted from PW 1882-1983

How to use a multimeter to !ault find on electronic and
radio equipment, from ive dividers through
circuits using diodes, transistors, i.c.s and valves.

44 pages. €1

GETTING THE MOST FROM YOUR MULTIMETER
(BP2389)

R. A. Penfold

This book is primarily aimed at beginners. It covers both
analogue and digital multimeters and their respective
limitations. All kinds of testing is explained too. No
previous knowledge is required or assumed.

102 pages. £2.96

OSCILLOSCOPES, HOW TO USE THEM, HOW THEY
WORK

lan Hickman

This book describes oscilloscopes ranging from basic to
advanced models and the accessories to go with them.
133 pages. £7.986

PRACTICAL HANDBOOK OF VALVE RADIO
REPAIR
CIuo E. Miller

definite work o iring and restoring valved
bruadcaa! receivers dmng from the 1930s to the 60s.

giving intermedi frequencies, valve

characteristic data and base connections.
230 pages. Hardback £20.00

SERVICING RADIO, HI-Fl AND TV EQUIPMENT
Gordon J. King

A very practical book looking at semiconductor
characteristics, d.c. and signal tests, fault-finding
technigues for audio, video, r.f. and oscillator stages and
their application to transistor radios and hi-fi.

205 pages. £10.96

TRANSISTOR RADIO FAULT FINDING CHART (BP70)
C. E. Miller

Used properly, should enable most common faults to be
traced reasonably quickly. Selecting the appropriate
fault description at the head of the chart, the reader is led
through a sequence of suggested checks until the fault is
cleared. 635 x 455mm (approx) £0.98

CONSTRUCTION

HOW TO DESIGN AND MAKE YOUR OWN P.C.B.s
(BP121)

R. A, Penfold

Designing or copying printed circuit board designs from
magazines, inciuding photographic methods.

80 pages. £2
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INTRODUCING QRP

Collected articles from PW 1983-1985

An introduction to low-power transmission, including
constructional details of designs by Rev. George Dobbs
G3RJV for transmitters and transceivers from Top Band
to 14MHz, and test equipment by Tony Smith G4FAL
64 pages. £1.80

MORE ADVANCED POWER SUPPLY PROJECTS
(BP192)

R. A. Penfold

The practical and theoratical aspects of the circuits are
covered in some detail. Topics include switched mode
power supplies, precision regulators, dual tracking
ragulators and computer controlled power supplies, etc.
92 pages, £2.96

POWER SUPPLY PROJECTS (BP78)
R. A. Penfold

This book gives a number of power supply designs
including simple unstabilised types, fixed voltage
regulated types and variable voltage stabilised designs.
91 pages. £2.50

PRACTICAL POWER SUPPLIES

Collected articles from PW 1978-1988
Characteristics of batteries, transformers, rectifiers, fuses
and heatsinks, plus designs for a variety of mainsdriven
power supplies, including the PW*“Marchwood” givinga
fully stabilised and protected 12V 30A d.c.

48 pages. £1.25

QRP NOTEBOOK

Doug DeMaw W1FB

This book deals with the building and operating of a
successful QAP station. Lots of advice is given by the
author who has spent years as an ardent QRPer. All the
text is easy-to-read and the drawings large and clear.
77 pages. £4.986

TEST EQUIPMENT CONSTRUCTION

R.A.Penfold

Describes, in detail, how to construct some simple and
inexpensive, butl extramely useful, pieces of test
equipment. T04pages. £2.986

50 (FET) FIELD EFFECT TRANSISTOR PROJECTS
F.G.Rayer

50 circuits for the s.w.|., radio amateur, experimenter or
audio enthusiast using f.e.l.s. 104pages. £2.985

AUDIO FREQUENCIES

AUDIO (BP111)

Elements of Electronics Book 6

F. A. Wilson

This book studies sound and hearing, and the operation
of microphones, loudspeakers, amplifiers, oscillators and
both disc and magnetic recording.

320 pages. £3.50

ANTENNAS (AERIALS)

AERIAL PROJECTS (BP108)
Practical designs including active, loop and ferrite
antennas plus accessory units. 96 pages. £2.80

ALL ABOUT CUBICAL QUAD ANTENNAS (USA)
W. I. Orr WBSAI & S. D. Cowan W2LX

Theory, design, construction, adjustment and oparation
of quads. Quads vs. Yagis. Gain figures.

109 pages. £6.50

ALL ABOUT VERTICAL ANTENNAS (USA)
W. I. Orr WESAI & 8. D. Cowan W2LX

Theory, design, construction, operation, the secrets of
making vertical work.
191 pages. £7.50

AN INTRODUCTION TO ANTENMNA THEORY (BP188)
H. C. Wright

This book deals with the basic concepts relevant to
receiving and transmitting antennas. Lots of diagrams
reduce the amount of mathematics invalved.

86 pages. £2.98

BEAM ANTENNA HANDBOOK (USA)

W. 1. Orr WeSAI & S. D. Cowan W2LX

Design, construction, adjustment and installation of h.f.
beam antennas. 198 pages. OfS

HF ANTENNAS FOR ALL LOCATIONS (RSGB)

L. A. Moxon G8XN

Taking a new look at how h.f. antennas work, and putting
theory into practice. 260 pages. £5.19

*NOVICE ANTENNA NOTEBOOK

Doug DeMaw W1FB

Another book from tha pen of W1FB, this time offering
“new ideas for beginning hams”. All the drawings are
large and clear and each chapter ends with a glossary
of terms. 130 pages £6.98

OUT OF THIN AIR

Collected Antenna Articles from PW 1977-1880
Including such favourites as the ZL Special and ‘2BCX 16-
alement beams for 2m, and the famous “Slim Jim",
designed by Fred Judd G2BCX. Also features systems for
Top Band, medium wuvsﬂong wave loop designs and a
v.h.f. direction finding loop. Plus items on propagation,
accessories and antenna design. 80 pages. £1.80

SIMPLE, LOW-COST WIRE ANTENNAS FOR RADIO
AMATEURS (USA)

W. |. Orr WeSAI & 8. D. Cowan W2LX

Efficient antennas for Top Band to 2m, including
"invisible” antennas for difficult station locations.

191 pages. £8.786

NEW LOW PRICE

THE ARRL ANTENNA BOOK (USA) 18th Edition

A station is only as effective as its antenna system. This
book covers propagation, practical constructional details
of almost every type of antenna, test equipment and
formulas and programs for beam heading calculations.

26 SIMPLE INDOOR AND WINDOW AERIALS
(BP138)

E. M. Noll

Designs for people who live in flats or have no gardens,
atc., giving surprisingly good results considering their
limited dimensions.

64 pages. £1.76

25 SIMPLE SHORT WAVE BROADCAST BAND
AERIALS (BP132)

E. M. Noll

Designs for 25 differant aerials, from a simple dipole
through helical designs to a multi-band umbrella.

80 pages. £1.98

25 SIMPLE TROPICAL AND MW BAND AERIALS
(BP148)

E. M. Noll

Simple and inexpensive aerials for the broadcast bands
from medium wave to 49m. 64 pages. £1.78

THE RADIO AMATEUR ANTENNA HANDBOOK
William |, Orr WESAI & Stuart. D, Cowan W2LX
Yagi, quad, quagi, |-p, vertical, horizontal and “sloper”
antannas are all covered. Also towers, grounds and
rotators. 190 pages. £6.78

COMPUTING

AN INTRODUCTION TO COMPUTER
COMMUNICATIONS (BP177)

R. A. Penfold

Details of various types of modem and their applications,
plus how to interconnect computers, modems and the
telephone system, Also networking systems and RTTY,
96 pages. £2.98

AN INTRODUCTION TO COMPUTER PERIPHERALS
(BP170)

J. W. Penfold

Covers a wide range of computer peripherals such as
monitors, printers, disk drives, cassette recorders,
modems, etc., explaining what they are, how to use them
and the various types of standards.

80 pages. £2.80

MICROPROCESSING SYSTEMS AND CIRCUITS
BP77)

Elements of Electronics Book 4

F. A. Wilson

A comprehensive guide to the elements of

THE ARRL ANTENNA COMPENDIUM (USA)
Volume One

Fascinating and hitherto unpublished material. Among
the topics discussed are quads and loops, log periodic
arrays, beam and multi-band antennas, verticals and
reduced size antennas. 175 pages. £9.26

WIRES & WAVES

Coliected Antenna Articles from PW 1880-1984
Antenna and propagation theory, including NBS Yagi
design data. Practical designs for antennas from medium
waves to microwaves, plus accessories such as a.t.u.s,
s.w.r. and power meters and a noise bridge. Dealing with
TVIl. 160 pages. £3.00

W1FB'S ANTENNA NOTEBOOK

Doug DeMaw W1FB

This book provides lots of designs, in simple and essy to
read terms, for simple wire and tubing antennas. All
drawings are large and clear making construction much
easier. 124 pages. Of8

256 SIMPLE AMATEUR BAND AERIALS (BP128B)

E. M. Noll

How to build 25 simple and inexpensive aerials, from a
simple dipole through beam and triangle designs to a
mini-rhombic. Dimensions for specific spot frequencies
including the WARC bands. 80 pages. £1.98

micropr g systems, which are becoming ever more
involved in radio systems and equipment.
256 pages. £2.985

MORSE

INTRODUCING MORSE

Collected Articles from PW 1982-1886

Ways of learning the Morse Code, followed by
constructional details of a variety of keys including lambic,
Triambic, and an Electronic Bug with a 528-bit memory.
48 pages. £1.28

THE MORSE CODE FOR RADIO AMATEURS (R8GB)
Margaret Milis G3ACC

A guide to learning to send and receive Morse code
signals up to the 12 w.p.m. required for the radio mateur
aspiring to a Class A licance having passed the RAE.

19 pages. £2.88

THE SECRET OF LEARNING MORSE CODE

Mark Francis

Designed to make you proficient in Morse coda in the
shortest possible time, this book points out many of the
pitfalis that beset the student

87 pages. £4.98
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- SMALL ADS

The prepaid rate for classified advertisements is 42 pence per word
(minimum 12 words), box number 60p extra. Semi-display setting
£13.90 per single column centimetre (minimum 2.5 cms). Please add
15% VAT to total. All cheques, postal orders etc., to be made
payable to Practical Wireless. Treasury notes should always be sent
registered post. Advertisements, together with remittance should be
sent to the Classified Advertisement Dept., Practical Wireless.

SPA. ( be Enefco House, The Quay, Poole, Dorset BH15 1PP.
/i S Was Telephone (0202) 676033.

Whilst prices of goods
shown in advertisements
are correct at the time
of closing for press,
readers are advised to
check with the advertiser
both prices and
availability of goods
before ordermg from
non-current issues of the
magazine.

Receivers Service Sheets

A N S, " e 2| | ACCESS - TECHNICAL INFORMATION SERVICES (PW) e

SOMHe & TOOMz-1300MH2. #% channels. Price now

E295 (was £330.95) PRI Free!! LINK ELECTRONICOS Immediate — Phune Iﬁﬂ m Nu-Fn &5. IEB m any other time Eunucmn
228 Lincoln Road, Peterborough. PE 1 2NE. Mail arder hot line . (MMEDIATE DESPATCH OF ALL Phone Orders by ACCESS, VISA eic. or to Listed
Tel: (7 45731 (Vi Actess or American: Expre T WORLD'S LARGEST (.i1l__{l-[.1![iN OF SERVICE M:ANE_H\!‘n from £3.50 to £50 Most unobtainable elsewhers
[t Sl A T Xpress accepted) Every issued FULL SIZE SERVICE SHEET in stock, CTV s or Combmations £3 50/Singles £2 50, Plus LSAE
LSAE for (uotation, FREE . Pricelists, etc.
B.F.O. KITS, resolves singlessade band on almost any radio, For £3 Comprehensive Service Manuals & Sheets Catalagues PLUS 1989 Chassis Guidi & £4 Vouchers

Spectrum Repair & Service Guide £5.00

Viden Recordy

vice Guide 3rd Ed £20.00

1185 Abo Steepletone FMCATRAMW 2095 CORRIGAN Giant Collection ol 10 Huge Binders covering all main CTVs to end 1989, (FREE upmnng| £265
RADIOWATCH. 7 York Street. Avr KAK SAR Binders packed full of Circuts for CTV's or Videos only £29 50 each Integrated TV & Video Repair Systems Send sae for full detafls and
or free catalogue
RECEIVER R209 Ex Mol 1208 with monoal lead £S0000 TECHNICAL MANUALS, ARSS, CRI00, B2, HRO, &
& L5 PEP COLLECTORS PARADISE LTD. Wolerhamp each. ( -nu|h only 150 pence. plus LSAE, lits thousands :* d etk e e o g e ke ok ok ke ke ke ke ok ok *:
ton 20815 BENTLEY, 27 De Vere Gardéns, lord, Esex 1G] 3EB GHKSHUP SEHVICE MA"“ALS
* *
Phone 01 -\-q 3]
RACAL RA 171 £230 VGO, RACAL Aciessories. JR( = A Video Recorders — £12.50 x
NRIDAIS General Coverage Receiver £935 ine. VAT IST . rd Maost Colour TV. Audio, Test, Vintage. o
13500 IOW Transcever £1325 me VAT, All Optional Acces Educational * Amaleur elc. — £6.00 *
sories Soope-Ciould Advance OS] IOA Dual Trace 30MHz e T & Please stale Make/ModelType with order *
i few LI, Please contict E-Navads Lid, Tel; (1391 (545 COURSE FOR CITY & GUILDS, Radio Amateurs Examing *’“E..":.‘.'."ﬁ“o“.:lﬂ“'u“'& ';m:lmums*
Fax: (1. 301 8255 thon. Pass IIE.\ mnportant examimation and obtin vour hoence : MAURITRON ELECTHON'CS’LTD {pw,.. :
m[lllh an RR( [“[-':Il\' ‘:l:ul\ l-\uli-m Ir-u e |.I||I- ol this and * B Cherry Tree Road, Chinnor, Oxon, OX9 4QY.
. " other courses (L areer and prodessonid examnations * Tslaphona: {MI 51694, *
(.umponcnlh ete ) write or phone: THE RAPID RESULTS COLLEGE s e ok d ot e ok s e o e e o ke ke e e ko

Depr. IX31, Tumon House, London SWIV DS Tel 014047

> {Yam-Spmi oor use our 24hr Recondacnll Service: 0114446

RAE. Pay as vou leam cormespondence. £2 loesaon e
Large numbers of standard trequencies in stock for amateur taition. Mr Green GINAK (540 212262
CB. professional and industrial applications

frequency or type made-to-order from £6.50, Cumputer Software/Hardware
Phone or SAE for lists

SINCLAIR £9.95

Valves 48K 9VDC 1 4AMP — 128K 2.1AMP
BROTHER PRINTERS ETC. £12.95
TYPE 'C’ 6VDC 2AMP. TYPE ‘D' 8.5VDC 1AMP

Stock crystals £5.50 each (inc. VAT and UK post) Any 21 & 3) Nowts stars

GOLLEDGE ELECTRONICS - MD“SE

QUARTZ CRYSTALS and FILTERS 12 guoting Dept. X! AMATEUR RADIO SOFTWARE

Tranisceno o rocewe onfy foe 1) Spectrum. 2) VIC20, 3) CBM
&4, 4) MSX (1] 5) Ax only AMSTHAD 4646128, Spit Screan

sies. Fix only uses hul screen 1) Requine Mor
4) & 5} Use jone demodulatr

Tofx .. £9.00 RAxonly.. L7.00

£9.00
Ce WIC 20

1%
230 VAC sgon. AL (4006 F { 6128) Sinclair nee
Merriott, Somerset, TA16 5NS. EEc LTD_ — POWER SUPPLIES f‘:_":ﬂf:“n atan (400600 8 X4 & 464 £ 6128 e
i 12 HIGH ST WATLINGTON, OXON 0X95 5P s
TEL. D49 161 3294 = n i £5.00

e Spectruin Al deskn
v o Fix 8 et dores elc. el

11400 Rxonly . £7.00 Design.. £11.00

OBERON £14.95 & o * 5 & T LIS
VALVES”RANSISTORS” cs REGULATED 12VDC 1AMP SEND LARGE SAE FOR FULL DETAILS & PRODUCT LIST
: PRICES INC. VAT_PLEA PP ELECTRONCS
(also klystrons, CRAT, magnetrons etc) IOES RV L PLEASE ADD £2 Pé: J.B.E LTD'
Minimum Order £20 + VAT I\:.‘-All » \1\{1[{\_% TUTOR, 3 { THIk I'uk.-\;.- I-_r- 5 ‘; Ik, :ﬁ" Unit 45, \lcr;:-;-‘:l:lrui:-tlrl'mlnl:;:tr:\;l“lud«m.wﬂ m
We specialise in obsolete types and stock a huge range of popular IR (& _”M_ GATHL r“" LN (GHRER,, 24 ew
types al competitive prices. Please enquire for any type not histed Road. Datcher. Berbshire SLTOIR
below v d Vi
Ordecs roim. Jovi. depts. Miary, F1.05. ste. Weicome SCIENTIFIC PROGRAMMING? Surve e and momey when eteran and Vintage
HE‘IMSLPU?;.;}?I,:EW MI#?(E{PII-:? Wél:“s“:-l“ufd{fgfgﬂg £ wnting  professional scientific, mathemitical and stasistical ——
Sw!lmrnés N_&ﬁ Rhia 1078, I(:I.‘J]ES‘br 0050, 128V7A £3.50 BASIC programs wath P_u-uk Advanced BASIC Scentific FOR VALVES, Service Data, Amplificrs and Radios, iry the
61468 £9.50. Piease add €1 15 p&p and 15% VAT Subroutines”. Send £10 “' {includes £ ":' PP e wite: lor Vintage Wireless Co,, first. Send for free mformation pack-
Despatch 2-4 days after recening order summary fo: Lilco Ltd.. 23 Middlewood Park. Dicans. Living e 1989 Catalogue available Apnl £4.00, Cossham Street
SPECIAL PRICES FOR DRDERS OVER £100 ston EHS AL Mangorsfick, Bristol BSI7 3EN. Tel, (1272 365472
We wish to purchase valves types KT66, KTE8, PX4 elc, plus valve
collections, shop clearance, Iransistors, | Cs, plugs, sockets etc) COMMODORE COMPUTERS (+4. Clo, od [2K) "Ml THE VINTAGE WIRELESS BOOK LISTING Published
= N B"—LINGTON VALVES CROCOM™ ow/nity t/rx with superb morse tutor. “TURBO regularly contamimg 1S of out of print. old and collectable
I} y 39H|nhland.? H:Ii.ezoﬁhamm&?sle: RH13 5L8 LOG" ultimate high speed station log. “MICROCOM IN wircless and TV hooks, magaanes ete. Send 2 19 stumps
ta Apps only TERFACE" ready built. S AE. to: Moy Micro Comput- WANTED Pre ') wireless books magazines and associted
‘/ %mg%i%ﬁ;?;?y:ﬁ;‘jﬂTﬂ“ ing, Enzie Slackhead, Buckic, Moray, ABS 2BR. Tel. 0542 prnted tems. Chevet Books. 34 Park Liwdpe Line, Wake-
- o T fiehd, Yorkshire Tel 1824 30518

ORDER FORM pPLEASE WRITE IN BLOCK CAPITALS

Please insert the advertisement below in the next available issue of Practical Wireless for

insertions. | enclose Cheque/P.O. for £ CAT. heading
{Cheques and Postal Orders should be made payable to Practical Wireless)
s ~y bl _ = 1
1 —
NAME : PRACTICAL WIRELESS

Classified Advertisement Department,
Enefco House, The Quay, Poole,

ADDRESS S Dorset BH15 1PP. Telephone (0202) 676033
Rate 42p per word, minimum 12 words
Box No. 60p extra

PLEASE ADD 15% VAT TO TOTAL

Company registered in England. Registered No, 1980533, Registered Office. Towngate House, 2 Parkstone Road, Poole, Dorsetr, BH15 2PJ 11|89
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Holidays

For Sale

“W.A.B. (WIRELESS AT BRIXHAM)”

some of the mast beautitul scenery in the UK. — and

jo at the same time! Treat your XYL to a break by the

sea, and only hall an hour from the rugged grandeur of
Dartmoor

Or join us while we concentrale on WAB (Wireless At

Brixham) . . Weekend (z—nlahl Course): includes worki
SX6a/77/66 & To (4-night Course|
includes the above plus SX86/75/85 and 83

Visits 1o Dartmoor and guided tours of commercial radio
operations are included: and you have plenty of I'mehmeln
enjoy the couniryside or go sl in the large
bounng lowns. Why not treat yourself? Prices horn c :':9
pper person
Full detalls: GOJFM Tor Haven Hotel,
King St., Brixham, S. Devon. Tel. (0803) 882281

Wanted

SURPLUS ELECTRONIC COMPONENTS, Test gear, com-
puters, amateur. Bought for cash (425 274274

PYE TS5AM VHF TRANSMITTERS. Condition ot impeor-
tant, working or broken. Telephone Richard McCarthy of
ITC Lad, ITC House, 40 Loswer Kevin St Dublin 8 a1 Dubln
TRIRTT (001 TRIKTT from LK)

WANTED, VALVES, Transstors. | C s, Plugs. Sockets, Shop
dearance ete. esp. vilve types PX4, PX25, KToh, KT8 1f
possibile semd written list tor reply by return. BILLINGTON
VALVES - see our ad Page 78

Antennas

TRAPS FOR DLY, Tribunder Beams & Anti-T.V.L Trap-
Dhipoles. Aerial DLY. Bits, Baluns, Data: 28p SAE Aerial
guide £1. G2DYM. Uplowman, Devon, EX16 TPH (113956)
215

M SCHOLFIELD, G4 WUP hand made 2Mir verticals. 3
tmes fine cight £55, 2 times five cight £45. 1 tmes five cight
B35, P&P £525. Cheques made payable to the above. Phone
(43 3898 for details

Call Marcia on
0202 676033
for your
Classified Advertising

QSL CARDS. [Indiwvidual and personal designs. In 1723
colours. A new service from K Cards. Send SAL for detals w
289 Church Street, Blackpool FYS 31

INEW BANDS £19.50! GALLL WA R.C kit for T MK -
E L1950 p.p. Very easy to it = Ao Double Balanced Mixer
for gquieter RX FEIOL ME2-E £19, FTI01 MAL 1950 - PA
valves FTI01 MKL-E & FI200 dS6C NED 38 poir pp
I2BYTA NEC £22 pop. - also 61468 selected (1000 of low
outpul ones around) for FUIOEZD, ™2 e £33 pair pp
GE 12BYTA £7 pp - 160 Kit for KW & SEM Z-Match
£6.50) pop. — outputs for FITO7 etc. Toshiba 2502200 £45 pair
pope - Datong ASP auto RF Speech Processor wired FI707,
757, M7 ete. ‘Fantastic” £93 p.p. - FM units FTI01ZD Mk3
£45 pop. V1 Epieyelip droves FTI01 MKELE £4.25 pp. - CW
Filters FT100 2D, FIWR2, FIT07, FTI07, FTI02, state which
£40 pop. - Black Star frequency counters (s used by G3LLL)
AOMHz £145 p.p., 24 GHz £345 p.p. S ALE. leaflet. - AlTu's
by Toko, SEM, Nevada & MFJ - New & S H Yaesu I' X &
Commission Sales. J-Beam, Cusheralt, Butternut. G-Wihip &
SMC Anten Ten Tech, Corsar, Paragon, Super Kigs
Amtor & Packet”? PK232 0on DEM. HOLDINGS AMATEUR
ELECTRONICS, 45 Johnston Street, Blackburm, BB 11}

(0254 59595), Closed Thurs. Free parking. 15 mins (rom Mb,
Junc. 31

Kits

KITS. Microtransmitter, VHFFM. Can be built to cover 700
44MHz. 1 Y = W fiee microphone, £4.50.0 Bleeper
transmitier, VHF, (849 Telephone transnutters stocked
SAE bist. remittance to ALCE.P.W., % Greenheath, Hednes-
ford, Staffs. Access order US438 71002 (24hr)

KANGA PRODUCTS

Kits for the Amateur, Budding Amateur and the Listener

Sudden DC Focoiver £17.95
Power Supply Kits £14.95
AF.Armphfior )it E12.95
Moaorse Practice Osallator £12.95
lambec Keyer Kit £16.95
100 Watt Dummy Load £10.45
Crystal Markor £13.95
Frequency CourterThal £21.95
Orner’ HF Transcoiver E£27.50
Top Band Kit for the FT707 & FT77 £29.95
il Band Focervor (20m & B0m| £36

.95
(some kits are supplied semi-complets) Please add €1 00 PAP

SEND A LARGE SASE FOR FREE CATALOGUE
3, LIMES ROAD, FOLKESTONE CT19 4AU

Tel; 0303 276171

PR SCANNER UPGRADE KIT for 400 channels casly

fited. ES. Tel. (642 552232

enquiries

R.F. KITS including transmutters. Send 5 A B for catalogue
I'M., ELECTRONICS, 39 Mayvesword Road, Growe Park
Lowdon SEL2

RCS VARIABLE VOLTAGE D.C. BENCH POWER SUPPLY

11024 volts up 1o 2 amp. 11020 voRs upio 1 amp. 110 16 voRs upio 1 '/2 amps.
D.C. Fully stabdsad. Twn paned maters for nstant vollage and curment readings

Fulty vanable
Operaies bom
240V AC
Compact Unet
size 6x5%23ns
RADIO COMPONENT SPECIALISTS
— 337 WHITEHORSE ROAD, CROYDON
ACCESS | “SURREY, UK. Tel: 01-684 1665
List, Large SAE Delivery 7 days Caliers Welcome Closed Wednezday

£39

+ Post £2

USED SCOPES, Sip Gens . Power Meters, PS U, DVM's
cte. Barchivend & Access for pavment. COOKE INTER
NATIONAL, 1243 545111

T0MHz FULL SPEC CRYS] . Pye Westminster 70,26
AMEM, 00450, TA25 and T AT5MEL: FM. Ex stock
L1050 per pair. CARE (North West) Ll 12 Leeside
Close, Liverpood 132 90T Tel 051-426-2546,

PR-232, Advanced Electronie Applications Ine. daty termimal
unit with PC-PAKRATT & PCFAX software on IBM-PC
compatible 327 dise. Onlv 18 momins old. £225 oo, Phone
Mike on 0572 K1247

ICOM-RTIE commumcations receiver. with FL-HA high
erude S5H filter & FM umit fitted, and ARA-3) active antenna
Ownly 18 months old. £625 oo, Phone Mike on (572 81247

Miscellaneous

mnswkm-umm 15m\uwn1r.¢Pmrmmﬂnpwamn

AND SWl's, AND LONG AND MEDIUM WAVE BANDS FOR BCLs. Loops 21
nches sguare of nangle. No special skl required Circus, Pars Laty weth
sources of assembly data HIGH FREQUENCY LDOP &0 fo 10 Meus (5
WAVE LOOP for B £1 LONG WAVE MEDIUM WAVE
AND SHORT WAVE LDOP 500 to 10 Metres FOR THE BOL AND SWAL 08 SHORT
WAVE ATU FOR LDOP OR LONG WIRE ANTENNA £4 SHORT WAVE ATU BURLT
N PRE AMP FOR LDOP OR LONG WIRE £7. Pre-amo LW, MW and SWave B2
MW LDOP wath pree amp ATU £1 PRE ANP FOR GIVF HF Loop o ATL £4. SAE
for dotuds AN progcts OfY Phate Cogy HRD Manual [4

F G Rylands. 3 Parkside Avenue. Millbrook, Southampton 501 SAF
Tl (0703) 775064

CEDAR®
Stition Dieve. Bredhon . Tewkes-

HEATURIT UK. Spares and Serviee Centre
ELECTRONICS, Ui 12
by, Cilos Tl (I8 THI2T

ALARM EQUIPMENT and Domestie Winmg  Accessories.
Ton.quality. ow peices: Pleass semd - S.A-E. for price, 1520
Sound Alsems, 2 Clatendon St Bloswach, Waball, West

Muds, WSS 2111

A.H. Supplies

AJH. .

A R.E. Communications
Aerial Techniques .

Allweld Engineering .....
Amateur Radio Communications -
Antex ........

Arrow Electronics

Bl iR
Bredhurst Electronics

Cambridge Kits

Capco .

Cirket e R,
Colomor ..........
Communique
Cricklewood Electronics

Datong
Dewsbu
Dressler Communications

Elliott Electronics

GATNY
GCHQ.
Garex ...

Howes, CM Commumcahons

I.C.S. Intertext
lcom (UK)
LM.P

Alan Kelly Communications —............................

Lake Electronics 35

56 Lee Electronics ... & e o e 9
"12,13,15  Leicester Amateur Radio Show ... . . i rossnnenens XEH
67  Langrex Supplies 60
g Maplin Electronics ..., Cover iv

59 MerlinSystems ............. 60

17 Mutek . i 35

65  Navico 55

71 Nevada Communications . 49

'23 Photo Acoustics . 2

59 RaRoKent onasiniiaiis 56

a4 R.N. Electronics 8

21 R.S.T. Valves 60

35 RadioShack ........... 80

15 Randam Electronics .. 43

og  RAS Nottingham 43
Raycom x 27

44 Hevcc Electronics . . 8

& SEM 50
S.R.W. Communications 15

------ 15 Siskin ; 43
36 South Midlands Communications Coverii, 6,7,59

50 StephensJames 67

50 Tandy 1

56 Technical Software 43

67 Tennamast 59
_Coveriii,4,5,35 Ward Reg & CoLtd. 36
15  Waters & Stanton 3

Published on the second Thursday of cach month by PW Publishing Limited, Enefeo House, The Quay, Poole, Dorset BEHS TPP Printed m England by Blickmore Press, Shltesbury. Dorset. Distnt
by Seymour, Windsor House, 1270 London Road. Norbury. London SW 16 ADH . telephone O1-679 189, FAX (01679 85017
Central News Agency Ll Subseniptions INLAND £15 50, EUROPE £18, OVERSEAS (by
Depurtment, PW Publishing Ltd.. Enefco House, The Quay, Poole, Dorset BHIS 1PP. PRACTICAL WIRELIESS i sokd subject t the following ¢

Croteh (Asin) Lad.; South Alnca

Telex Bs12
ASE) £1v

e
WA, Sole Agents Tor Austradia and New Zeatand - Giordon and
v 1 PRACTICAL WIRELESS, Sulwcnption
onditions. mamely that it shall not. without the wntten

consent of the Publishers fist having been given, be lent, resold, hired out or otherwise disposed of by way of Trade at more than the recommended seling price shown o the cover, and that i shall not be
lent. resold, hired out or otherwise disposed of i o mutilated condition or in wny unauthorsed cover by way of Trade, or affived 1o or as part of any publication o advertsing. lilerary or pictorial mattes

whitsoever



BN YOUR LOCAL DEALERS NN

SOUTH WALES

ELECTRO MART

Equipment, Components, Howes Kits,
Eldy Kits, AR Gear and much more

l ASHTON-U-LYNE  MAIL ORDER
AND RETAIL

PROCOM Flectronics

ELECTRONIC DISTRIBUTORS

LONDON

Henry’s
27MHz/934MHz Rigs &
accessories in stock.

Lists - S.AE. (Ad4) — 26p
Full catalogue (TG/P)

ESSEX

Selectronic
The UK's leading suppliers of
934MHz personal radio
equipment

The Official lcom Importer
Unit 8, Sea Street
Herne Bay, Kent CT6 8LD
Tel: 0227 369464

Fax: 0227 360 155
Open Mon-Sat 9-530

Official Yaesu Importer

S.M. House, School Close,
Chandlers Ford Industrial Estate,
Eastleigh Hants S05 3BY.

Importers of the Nevada
range of 934MHz equipment
189, London Road,
North End, Portsmouth,
Hants, P02 9AE

Specializing in Electromc Components | SAE £100 203 High Street, Canvey
and Surplus arge SAE f1. .
”“I-LWY_D ROAD 13 Clarence n.rcd.-::!e. X mgﬁdgware Road, Island, Essex
{off Main Road) Stamford Street, Oper London W2 1ED Tel: 0268 691481
Neath Abbey, Neath Saop Lo N Tel: 01-724 0323 {Open Man-Sat 9-5.30)

Tel: 0639 644111 OL6 TPT Tel: 061 343 272 (Open 6 days a week) Amateur radio equipment also in stock

HERNE BAY o SOUTHAMPTON PORTSMOUTH DEVON
ICOM :
ICOM (UK) LIMITED South Midlands com:f,:?g:ﬁnns i S\ﬁn,?qﬂfol{.td '
Commlllllcatlﬂns radio stockist. Approved dealer for

Kenwood, Yaesu and lcom
1 Western Parade,
West Street, Axminster,
Devon, EX13 5NY
Tel: 0297 34918

ICOM — YAESU — Navico — Aerials —
M.M. & Kits — Scanners —
PMR — MARINE & BAND 1l
Part-ex welcome

48 Shrewsbury Rd., Unit 5, Miton St.,

Oxton, Walerloo Ind.
Birkenhead L43 2HZ Est.,
051 653 3437 Widnes, Cheshire

051 420 2559

PACKET RADIO: ST-PC-AMIGA COMPUTERS
AMATEUR SOFTWARE FOR MOST
COMPUTERS
SATELLITE TELEVISION SYSTEMS

1S DEALER FOR DATA COMMUNICATIONS

19, CILHALL TERRACE. MOUNTAIN ASH. MID GLAMORGAN
SOUTH WALES, CFHS IND TEL 0443 476040 SAE
CALLERS BY APPOINTMENT Sam-Spm Moo-Sat ust

MENTION
PRACTICAL
WIRELESS

WHEN REPLYING TO
ADVERTISEMENTS

[Lunch 1-200 pm) Tel: 0703 255111 Tel: 0705 662145 (Closed 1-00-2:00 and all day Monday)
BUCKINGHAMSHIRE YORKSHIRE YAESU
Photo-Acoustics Ltd. TO Fl LL TH'S fcom
Approved Kenwood, Yaesu and
lcom dealer (part exchange SPACE AEIIan tHOO.ker
always welcome) ecironics
5 B“ig:' S'Lee" #"“&“ﬁ ﬁp‘;g';f"‘ c A L L: 42, Nethernall Road, Doncaster.
uckinghamshire L o e
Tel: 0908 610625
0202 676033 o e
MERSEYSIDE SOUTH WALES i/ == WEST SUSSEX ™" IEN
MGR PLEASE =
COMMUNICATIONS A.C.S. SYSTEMS BREDHURST

ELECTRONICS LTD.

High St, Handcross, West Sussex
Tel: (0444) 400786

Stuated st the Southern end of
s WD Eas 55 1o M25 and
: M23. Easy access 1o M25 an

o are South London

Open Man-Fri %am-Spm
excupl Wed Sam- 12 30pm

Sat Ham-ag

GREAT NAMES FROM RADIO SHACK

Amazing isn't it!

The latest one is YUPITERU! — for the MVT-5000 Jupiter || hand held scanner. By Yiminy Crickets this little unit covers 25-550 MHz AM/NFM and 800-1,
300 MHz NFM with 100 memories and 10 search ranges for only £299. This one from a manufacturer who is not as well known as THE BIG THREE

Economise with the 16 channe! Bearcat BC-200FB scanner that includes search facility for £99.95 and the 200 channel BC-200XLT handheld at
£249. From AOR the AR-800 at £199, AR-900 at £235 and the AR-2002 for £487. Hand held 200 channel PRO-34 for £249.95 with Ni-cads and charger
and the 400 channel PRO-2005 for £329.95 we should also have the latest in this series the PRO-2024 at £179.95 by the time you read this. Do not
forget we sell the IC-R7000 in original, unmutilated, factory spec., for only £??? and the IC-R9000 for only £7777?

Transmit on 2 with the new IC-2SET £295 and the latest goodies from ICOM. Kenwood's mystry package will be unveiled shortly and we will be happy
to send you the details. Yaesu as well, we will quote for whatever you lancy. We have brand new Rockwell-Collins KWM-380 HF transceivers cheap.
Used Drake equipment in stock. Drake owners get on to our list for useful items efc., that tum up.

We are clearing out ancient and modern treasures, from WW2 manuals lo present day computers, including antennas, my God, the antennas, come
and save a few bob on Jaybeam, Hustler, Hygain and the Avanti 10m Dual Diversity 2 edlement Quad for £89.95 to name but a few! Do you want to save
more? (or spend less, depending on how you look at it!). If you are serious we can do you a money saving deal on Computers, Dot Matrix or Laser
Printers, the list never ends bul goes on and on Give us a call or look us up when in London, export not a problem but a speciality

73s — Terry G3STS

COME AND GET A BARGAIN!
RAD'O SHACK LTD 188 BROADHURST GARDENS,

LONDON NWEé 3AY

(Just around the corner from West Hampstead Station on the Jubilee Line)
Giro Account No. 588 7151 I Telephone: 01-624 7174

30 Practical Wireless, November 1989
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FM TONE THROUGH

icom (UK) Ltd.
Dept PW, Sea Street, Herne Bay, Kent CT6 8LD. Tel: 0227 363859. 24 Hour.

Helpline: Telephone us free-of-charge on 0800 521145, Mon-Fri09.00-13.00 and 14 00-17 30. This service is striclly for obtaining information
about or ordering lcom equipment. We regret this cannot be used by dealers or lor repair enquiries and parts orders, thank you.

Datapost: Despatch on same day whenever possible
Access & Barclaycard: Telephone orders taken by our mail order dept, instant credit & interest-free H P == B
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