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Radio Communication

ONG6TT on Red Cross and UNHCR missions in Africa



For all its class-leading
features, there’s something
missing.

Iinterference.
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Kenwood’s TS-870S gives you something called an Intelligent Digital Enhanced
Communications System.

Or to put it another way, you can talk to someone halfway round the world and it'll
feel like they're in the room with you.

If you've never tried a digital HF transceiver before, you won't believe just how well
the TS-870S can find a signal that’s almost buried in noise. And because it's made
by Kenwood, reliability can be taken [or granted, too.

Features? High frequency DSP [or post-IF signal processing, high-speed PC control,
automatic antenna tuner, a built-in K1 LogiKey [or a [ull range of CW operations
[eatures, 100 memory channels...and that’s just a taste. Your nearest dealer has the [ull

specification.
Best of all, the TS-870S gives you all this at a price that’s amazing value. So you can \/ O OD
talk to the world without getting any interference. Even [rom your bank manager. KE NW

For more information on the TS-870S phone 01923 212044,



COVER PICTURE:
Peter Casier, ONBTT, on

the trail in Africa. Read
his first-hand account of
working for relief agencies
- page 34. In colour,
News Editor %

Stephaen Telenius-Lowe, G4VG W

Features Editor
Deniz Huseyin, 2E1EJOQ NEWS AND REPORTS

Technical lllustrator

Managing Editor
Mike Dennisan, G3XDV

Production Editor
Jenniler Crocker

Technical Editor
Pater Dodd, G3LDO

Bob Ryan
i 8 THE RADCOM LEADER 22 HF NEWR
Brione Meadows From the General Manager, Peter Kirby, GOTWW. 24 VHF/UHF NEWS
i:il::cn;i:ll;hsuc retary 27 Q@SL
9 RADCOM NEWS - in colour 28 PROPAGATION
f;'n"c‘::gl'ﬁ:';Ezig::zﬁfgf;ﬁge"w Young Amateur of the Year Award 1995 @ Land's End to John
Communication should be posted to O'Groats - on 2m/70cm® RSGB VHF/UHF Awards News® Sitting 29 CONTEST
S BT the RAE at College? @ Amateurs Prosecuted @ Senior Novice EXCHANGE
; Instructors @ News from the RA @ RSGB Regional Meetingin GM
Radio C icati
L:mgda{:'ln::?:;| :;a:gome Road ® International Friendship ® JOTA'35 @ Gl Super Station @ The 20 (SWI-NEWS
Potters Bar, Herts ENG 3JE Role of the EMC Coemmittee @ Radio Pioneers Commemoration 31 IARU
Tel: 01707 659015 33 NOVICE NEWS
Fax: (Editorial on!
W Falioritl amdeon s 16 THE PHASE 3D AMATEUR SATELLITE 80 QRP
RadCom Advisory Panel A new era for amateur satellites by the Phase 3D Design Team.
81 EMC
Pater Kirby, GOTWW
General Manager 34 RED CROSS AND UNHCR RELIEF OPERATIONS 88 CONTEST
Wike Dennison, GXOV Peter Casier, ONBTT, explains why the major relief organisations CLASSIFIED
Managing Editor choose HF contest operators and DXers to carry out their vital 90 MEMBERS’ ADS
John Forward, G3HTA communications work in Africa and elsewhere.

ian Kyle, GIBAYZ 92 CLUB NEWS

Counclilember 85 AMATEUR RADIO IN EDUCATION: ICARE ’95 94 RSGB BOOK LIST
;:;ﬁ:;:‘;ﬁ;;;’;fjg;gfﬂmw Richard Horton, G3XWH, and Hilary Claytonsmith, G4JKS, report 96 RALLIES AND
onthe inaugural meeting of ICARE, setup to help allthose who use EVENTS

Dick Biddulph, GBDPS amateur radio in education.
Chairman, Technical and Publications 96 Sl LENT KEYS
Advisory Committee
Malcolm Taylor, GOUCX 97 GBCALLS
Adverlising A t
e TECHNICAL FEATURES 97 HELPLINES

arcia Brimson, 2E1DAY
Markeling Manager 98 AT YOUR SERVICE
AGvERsiG 40 NOVICE NOTEBOOK 100 THE LAST WORD
All display and classilied This month is for the real beginnerin amateur radio. lan Keyser, G3ROO, | 102 INDEX TO
advertising enquiries (excepting describes components used in electronic and radio construction. ADVERTISERS

Members® Ads) should be
ditected to our advertisemant

sgents 41 THREE-BAND 4 WATT CW QRP TRANSCEIVER
Malcolm Taylor Associates The first of three parts by Bernie Pallett, G3VML.

East Wing, Old Manor House,
Hants ncareah | 45 AUTOMATIC LEVEL CONTROL FOR VFOs 59 BOOK CHOICE

Tel: 01252 B45 900 Mike Dixon, G3PFR, re-

: Jack Hardcastle, G3JIR, describes his design for improving the stabilit _
Fax: 01252 B44 779 o VFOs 9 i 9 y views the ARRL UHF/MiI-
Radio C ication is published ) crowave Experimenter’s
by the Radio Society of Great Britain Manualandthe associated
as its official journal on the first day 55 IN PHABTICE software,

of the relevant month and is sent free

and post paid to all members of the lan White, G3SEK, answers readers' questions: Cutting PC Board @

Society. Ree!ing Itin @ N, BNC? 61 THE PETEH HAHT

Closing date for contributions, unless

otherwise nolified, is five weeks prior lo -”] EUHGTEK 'I:'thEe‘l'{!IiEﬂile achoiceavail-

publication.daie. Erwin David, G4LQY, translates an article by Dr M Salzwedel, DK4ZC, able forct'hose e

from CQ-DL 6/95, on MicFFT, a PC program which analyses the audio ;
& Radio Society of Great Britain : b ; buy, rather than build, a
1905 from your radio and presents it as a spectrum display. QRP rig. Peter Hart

caia ; G3SJX, looks at some of

Articl rer accepled on the strict

crdersnding 10 oy Srenct. 73 TECHNICAL TOPICS those now on the market.

Eﬂ!ﬁé’;i‘.'a?."u"l!f’és'? i:‘éf.lﬂ's"é indicated Col!oquiulm on Radio S_cience & Antennas @ That Tur]eable Notch (or

the RSGB has purchased all rights to Peak) Filter ® Easing the Wind-up! @® Capacitor Confusion LEICESTER

published articles @1.3GHzConical and Parabolic Reflectors @ High Efficency MOSFET

Filmset by JJ Typographics Lid, Power Amplifiiers ® Antenna System Efficiency ® Background to Cou- SHOW GUIDE

Southend. Essex pled Resonator Antennas @ More on Metal-Oxide Varistors.

Printed by South L (Web Otiset) .

g, Poole, Dorset. | (i) SHOW OFFERS

RSGB membership 79 TECH UPDATE

al 30 September 1994: 30,916 Variable IF Selectivity Unit, Sept 95 @ 2 Metre SSB/CW Transceiver,

(iv) FLOOR PLAN
ISSN No: 0033-7803 April 93 @ Novice Notebook, Sept 95. (viii) PRODUCT NEWS

RADIO COMMUNICATION October 1995 3




All items are available on Low Cost Finance, call for details. Please note: The QUAD speed CD-Rom, 16 BIT sound
card & speakers shown in the photograph are optional extras costing £295.

Specifications

Motherboard VLB

Cache 256K

RAM See each machine
HDD See each machine
Controller VL Bus

VGA card SPEA VEGA PLUS
VGA Mem 1MB, VLB

FDD 35" 1.44MB
Keyboard Yes - Cherry
Mouse Yes - Logitech
Software DOS V6.2, WRW Van
Monitor 147 SVGA .28 pixels

Non-interlaced, Low
Radiation with Power
Management

FIVE OF THE BEST

PEACOCK DX2/66 BASIC PC

4Mb RAM, 420Mb Hard Disk ..........c..ceeeerre..PriC@ incl. VAT, £999.00
PEACOCK DX2/66 ‘PREMIUM’ MULTIMEDIA QUAD PC

4Mb RAM, 540Mb Hard Disk, 2Mb VGA Mem,

Quad Speed CD-Rom, 16 Bit Sound Card, Speakers

Price incl. VAT, £1499,00

PEACOCK PENTIUM 75 PC
8Mb RAM, 730Mb Hard Disk .........c.ccecruneed Price incl. VAT, £1499.00

PEACOCK PENTIUM 75 ‘TAKE' MULTIMEDIA QUAD PC
8Mb RAM, 730Mb Hard Disk, Quad Speed CD-ROM,
16 Bit Sound Card, Speakers....................Price incl. VAT, £1789.00

PEACOCK PENTIUM P-50 MULTIMEDIA PC
8Mb RAM, 730Mb Hard Disk ......ooouereesnnned Price incl. VAT, £2,239.00

All machines are loaded with HAM software, including Log Program, Packet Controller, Word
Processor, D0S V6.2, Windows for Work Groups V3.11, plus lots more.
*Pentium 50 and DX4/100 Machines are also available.

Carriage extra at £20 per system, UK Mainland.

CONTACT STEVE JELLY - OUR DATA COMMS EXPERT FOR FULL INFORMATION

PK-12 Low cost budget VHF TNC now with FREE SORWAIB.......co..ccomimsiinivionns £115.95

PK-96 The easy way to get on 96 baud packet

PK-232MBX All modg Data controller - the bench mark

PK-800 The best selling commercial grade CoNtTOlIET ......oevmmvrresmeresrrersssenreseens

p&p on all items, next day delivery - £10

140 - 142 NORTHFIELD AVENUE, EALING,

v, 7 /N
AT )/7) EFAT)

| n January 1995, Peacock Computers
appointed MARTIN LYNCH as their
sole retailer of “RADIO READY"
PC’s for the Amateur Radio market.
Buying a PEACOCK PC from Martin
Lynch ensures that the system is

configured for your application, making
it simple to employ as an ever important
accessory in the modern radio shack. If
you have wanted to buy a P.C., but are
bewildered at the market with lots of
terminology that makes you feel like a
beginner to Amateur Radio, then contact
MARTIN LYNCH for advice on how and
why you should have a PEACOCK P.C. in
your shack - TODAY! All systems
include a full WARRANTY and are
compatible with the entire range of AEA,
KAM and other Packet and Data
Decoding products.

_MARTIN LYNCy -

G4HKS

THE AMATEUR RADIO EXCHANGE CENTRE

0181-566 1120

FAX: 0181 - 566 1207




D)))) DATONG

AUDIO FILTERS
MODELS FL2, FL3, FL2/A

Model FL3 and FL2 represent the ultimate in audio filters for all data
modes. Connected in series with the loudspeaker they make use of digital
switching techniques to offer selectivity that is far in advance of any
affordable analogue filter of similar performance. Both models allow you
to remove unwanted noise and pick out those signals that would be
missed if an FL2 or FL3 was not used, In addition, the FL3 has an
automatic notch filter so that annoying "tuning signals" are automatically
removed. FL2 owners can upgrade to an FL3 with the FL2/A upgrade,
which is a stand alone automatic notch filter,

FL2 £99.95 FL3 £149.95 FL2A £54.95

ACTIVE RECEIVING ANTENNAS

Datong active antennas are ideal for modern broadband
communications receivers — especially where space is limited.
® highly sensitive [comparable to full-size dipoles)
® Broadband coverage (below 200kHz to over 30 MHz)
® needs no tuning, matching or other adjustments
@ two versions AD270 for indoor mounting or AD370 lillustrated)

for outdoor use
®very compact, only 3 metres overall length
® professional performance standards
e both include mains power unit

AD270 £59.95 AD370 £79.95

MORSE TUTOR i

The uniquely effective method of improving and
maintaining Morse Code proficiency. Effectiveness
proven by thousands of users world wide.
® Practice anywhere, anytime at your convenience
® Generate a random stream of perfect Morse in five

character groups
®D70's unique "DELAY" control allows you to learn

each character with its correct high speed sound.

Start with a long delay between each character and as

you improve reduce the delay. The speed within each

character always remains as set on the independent

“SPEED" contral

@ Features long life battery operation, compact size, FOR FURTHER INFORMATION .
built-in loudspeaker plus personal earpiece. and data sheets on Datong's range of Amateur Radio
£64.95 products, please contact us at the address or telephone
number below.

Prices correct at time of going to press.

msas| 22 #W \/)SA AND ACCESS WELCOME

Datong Electronics Limited,

Clayton Wood Close, West Park, Leeds LS16 6QE
Telephone: (0113) 274 4822
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—THE BANDIT*$

SPECIAL SALE PRICES ON ALL Ki

or Example.  YAESU

'FT-1000 RRP £3999

' FT-840 RRP £959
FT-900 RRP £1399

' FT-990 RRP £2399

! FT-2500M RRP £399

| FTI-736R RRP £1999

'FT-11R RRP £324

i FT-51R RRP £529

UNBELIEVABLE!

The lcom IC-706 exists.
RRP £1195

Lowe price

£995

No deposits taken —
we trust our customers!

Lowe price £2995
Lowe price £725
Lowe price £1099
Lowe price £1895
Lowe price £319
Lowe price £1549
Lowe price £259
Lowe price £399
We now have the
superb ANCA4
Automatic Noise
Canceller from JPS back
in stock. This is excellent
at removing local
computer and TV
timbase hash. Must be
heard to be believed!

only £189

._P‘u'.s..‘.l S =
. KENWOOD

TS-850S RRP £1809

Lowe price £1399
TS-690S RRP £1649

Lowe price £1299
TS-50S  RRP £1059 f

Lowe price £829
TM-251E RRP £419

Lowe price £329
TM-742E RRP £879

Lowe price £679
TM-79E RRP £479

Lowe price £379

Vargarda
Radio AB

Call us on (01629) 580800
and we will send you full details of the
top quality v.h.f. antennas from
Vargarda of Sweden.

Review avo_ifobfe.

ADI 2Zm and 70cm t;;nd-helds
IN STOCK NOW

NEEDLESS TO SAY, ALL ITEMS ARE SOLD WITH THE FULL WARRANTY AND FAMOUS
LOWE BACKUP. ALL PRICES INC VAT. NEXT DAY DELIVERY £10 EXTRA.
VISA/MASTERCARD WELCOME. CASH EVEN WELCOMER! CHEQUES AS WELL.

BERKSHIRE
3 Weavers Walk
Northbrook Street

Newbury

Tel: (01635) 522122

NORTH EAST WALES & WEST SOUTH EAST
Mitford House 79/81 Gloucester Rd High Street
Newcastle Int. Airport Patchway Handcross
Newcastle Upon Tyne Bristol West Sussex
Tel: (01661) 860418 | Tel: 0117-931 5263 | [Tel: (01444) 400786

"</
= Lows
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RIDES AGAIN —

VOOD AND YAESU TRANSCEIVERS

KENWOOD TS 8708

now available in stock.

ring us for a colour brochure.
RRP £2399.95

Lowe price only £1999

Fully DSP -

TRIED & TESTED

The WEP300 is a
really well styled
clip-on earphone
that goes round
your ear -
ONLY £9.95.
Call us for a
leaflet.

not in it!

[
| Lowe E|ectror||cs

are sole UK
distributor for
Kantronics, the
" world leaders in
packet
equipment. See
the Kantronics
range on demo
! at your nearest

Looking for good h.f.

all band results?

We have sold many hundreds of the
Chelcom CAHFV1 since we launched it
last year. £119.00 will bring you the best
valve in h.f. vertica| antennas.

Ring us for details.

* 315V d.c.
* 25A

‘THE FAMOUS MANSON
EP925 - BACK IN STOCK

g P
e A

. lowe shop.

SPECIAL OFFER

on Kantronics TNCs this month on|y!

KAMplus  £399.. ... ... ... £349
KPC Q612 275 . ... £249
KPC 3 SHD e £129

[ * 30A peak
* Cooling fan
* Full metering

Buy the best - forget the rest!

NEW LOWE BRANCH

We are pleased to announce the opening of

All this for only £99.95

Call at your local Lowe shop
for Watson aerials

our new branch in West Sussex. This is KENwooD | | ALINCO r ““h
situated around 15 miles south of Gatwick MAIN STAR Dzqllzy
Alrpori - |usi off the M23 in Handcross DEALER DEAI-ER
YORKSHIRE SOUTH WEST EAST ANGLIA SEE US ON THE WEB!
12 Station Road 117 Beaumont Road 152 High Street AL
Crossgates St. Judes Chesterton J":’rﬁﬂ
Lleeds Plymouth Cambridge Zo T
TeL 0] 13-232 8400 Tel: (01752) 257224 | |Tel: (01223) 311230 | orders@lowe.demon.co.uk
. - info@lowe.demon.co.uk

Electronics
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RADIO SOCIETY
OF GREAT BRITAIN

THE NATIONAL SOCIETY WHICH REPRESENTS UK RADIO
AMATEURS
Founded in 1913 incorporated 1926. Limited by guarantee
Member society of the International Amateur Radio Union

PATRON: HRH PRINCE PHILIP, DUKE OF EDINBURGH, KG

Membership is open to all those with an active interest in radio
experimentation and communicalion as a hobby. Applications for
membership should be made to the Membership Services Department
from which full details of Sociely services may also be obtained.

Headquarters and registered office:
Lambda House, Cranborne Road, Potters Bar, Herts ENG 3JE
Telephane: 01707 659015 - Members Hotline and book orders
Fax: 01707 645105.

General Manager: Peter Kirby, MIMgt, MISM, GOTWW
Company Secretary: John C Hall, OBE, G3KVA

COUNCIL OF THE SOCIETY
PRESIDENT: C N Trotman, GW4YKL
EXECUTIVE VICE PRESIDENT: T | Lundegard, G3GJW
IMMEDIATE PAST PRESIDENT: | D Suart, GM4AUP
PRESIDENT ELECT: P R Sheppard, G4EJP
HONORARY TREASURER: R P Horton, FCA, G4ADJ

ORDINARY MEMBERS OF COUNCIL
E J Allaway, MB, ChB, MRCS, LRCP, G3FKM
J Bazley, G3HCT
D A Evans, G30OUF
J Greenwell, AMIEE, G3AEZ
R Horton, G3XWH, BSc (Dunelm), PGCE (Oxon)

T | Lundegard, G3GJW

Eur.-Ing. N Roberts, BSc, CEng, MBCS, G4lJF
M G Shread, GMETAN

ZONAL MEMBERS OF COUNCIL
Zone A: P R Sheppard, G4EJP
Zone B: D Whalley, G4EIX
Zone C: N Lasher, GEHIU
Zone D: J N Gannaway, G3YGF
Zone E: E P Essery, GW3KFE
Zone F: | J Kyle, GIBAYZ
Zone G: (In Locum) | D Suart, GM4AUP

ANNUAL SUBSCRIPTION RATES (FROM 1 SEPTEMBER)
Home Corporate: £34.00. Overseas Corporate (airmail): £34.00
Corporate [Senlor Citizens): £27.00 (Applications should provide prool
of age at last renewal date).

Corporate 50 years membership: 50% discount.
Corporate 60 years membership: FREE.

Family member: £10.00
Student Members: £20.00 (Applications should include evidence of
full-time student status).

Affiliated Societies (UK or Overseas): £17.00 (including Radio
Communication).

Junior {HamClub} undar 18": £10.00
*HamClub members receive D--Y Radio instead of Radio Communication.

(Subscriptions include VAT where applicable.)

Special arrangements exist for blind and disabled persons. Details are
available from RSGB HQ.

Membership application forms are available from RSGB HQ.

RSGB Main Switchboard:

01707-659015

The RadCom Leader

RA GOES IT
ALONE ON
MORSE

NEW CALLSIGN SERIES ON
THE HORIZON

N THIS EDITION of Radio Communication we find
something rare - an insert.

If you are like me and are fed up with newspapers

and magazines being full of such inserts, so much
sothat you justthrow them away, stop. Please take time
to read this document, because it is significant to the
future of the Amateur Radio Service.

The exchange of letters between the Society and
the RA missed our normal deadline and this was the only
way that we were able to inform you of the
Radiocommunications Agency's change of position
regarding the mandatory Morse code test.

‘M’ CALLSIGN SERIES

The current ‘G’ callsign prefix is rapidly approaching the
end of the series. The RA have just announced that from
1 April 1996, new amateur callsigns will be issued using
the ‘M’ prefix instead of the ‘G’ one currently used,
starting with MO and M1 for the Class A and B licences.
The change will take place on this date even if some of
the ‘G’ calls remain unused. The ‘M’ series will use the
same regional indicators as the ‘G’ series; the ‘E' will only
be used for England in the Novice 2’ series.

Existing holders of ‘G’ callsigns will not be affected
by this change, and will continue to use their existing
callsigns. Evenif their callsign lapses, they can stillapply
for its re-issue at any time. Existing holders of ‘G’
callsigns will not be able to change their existing callsign
to an ‘M’ callsign. The ‘G’ prefix will continue to be used
for repeaters, beacons and packet nodes.

Holders of Novice callsigns in the ‘2' callsign
series will not be affected by these changes.

Reservations for the ‘M’ series will be accepted
from 2 October on a first come, first served, basis, when
the callsign is likely to be issued within the next six
months. Applicants are advised to telephone SSL (0117
952 8333) tocheck thatthisis the case, before submitting
awritten application. Reservationsfor ‘G’ series callsigns
will continue to be accepted up to 31 March 1996.

Peter Kirby, GOTWW
General Manager
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NEWS

=] THE CENTRE FOR the
History of Defence Electronics
(CHIDE) has been opened at
Bournemouth University. They
are seeking to interview people
with radio or radar experience
from WWII up to the 1960s. If you
can help, contact John
Burtenshaw, G1HOK, at the
university, tel: 01202 5950889.

[ ] THE LATEST CALL-
SIGNS issued by SSL as of 30
August were in the G*OWK",
G*7VR*, 2*0AM* and 2*1EJ*
series.

Land’s End to
John O’Groats -
on 2m/70cm

DR TONY WHITAKER, G3RKL,
completed a solo trip to John
O'Groats on 9 August, 43 days
after starting out from Land's End.
He walked about 650 of the 874
miles, with the remainder being
by bus and train. While walking,
he wore a Raynet reflective jacket
atalltimes, as a safety aid. Using
aStandard C528 handheld trans-
ceiver, QSOs were made through
about 16 2m repeaters, with a
further 20 repeaters being heard.
On 70cm he worked through an
additional five repeaters. The
aerial was a dual-band collinear,
supported from his 35lb
backpack, and provided a great
improvement over the ‘rubber
duck’ aerial on the rig. Best DX
included two Norwegian repeat-
ers, LABDR and LABSR, when
north of Dingwall, and on simplex
GM/EISEVB/M (on top on Ben
Nevis) from near Golspie.

N T T
TAbR AWEEEY

Tony Whitaker, G3RKL, seen here as
GM3RKL/M, after completing the
marathon trek to John O'Groats. Note
the Raynet high visibility vest and
high gain collinear aerial.

Radiocommunications Agency / RSGB award
encourages talented teenagers

Young Amateur of
the Year

HE 1995 YOUNG
Amateurofthe Year
is 16-yearold Leroy
Kirby, GWOULC,
from Cardigan, Dyfed. Leroy
learnt of his success whilst
away in Spain, and got back
justin time to attend the pres-
entation ceremony at the
RSGB International HF Con-
vention in Windsor on Sun-
day 10 September. His
achievement has earnt him
some very attractive prizes,
including the first prize £300
cheque from the Radiocom-
munications Agency, together
with a conducted tour round
the Agency's Radio Monitor-
ing Centre at Baldock, and a
Sony general coverage re-
ceiver from the RSGB.
Leroy has worked hard to
promote amateur radio, firstly
through the Scouts and more
recently through the Air Train-
ing Corps. He actively helps
his local amateur radio emer-
gency service, and has man-
aged to re-activate his local
YMCA amateur radio club

-

Award 195

)

The Young Amateur of the Year 1995,
Leroy Kirby, GWOULC.

which he helps to run as vice-
chairman. He is also a keen
contester, and is busily col-
lecting ‘parchment’. However,
his main interest is packet ra-
dio and he has helped to set
up a new local BBS system.

The runner up is 15-year
old Charles Banner, GTUBA/
2E1CHY, from Birmingham.
Charles is a GB2RS news-
reader, and promotes ama-

Runner-up Charles Banner, GTUBA/
2E1CHY.

teur radio through special
event stations, and teaching
newcomers on a Novice Li-
cence Training Course. He is
a QRP enthusiast, and is also
assistant secretary of his
school's amateur radio soci-
ety. Charles has won a £50
cheque from the RA, and will
alsogetatourroundthe Agen-
cy’'s Monitoring Station at
Baldock.

RSGB VHF / UHF Awards News

ERIC ASHDOWN, G1SDO, has
been awarded 432MHz Senior
transmitting certificate number
144, Eric already holds 144 and
50MHz Senior awards and quali-
fies for RSGB Supreme Award
number 83.

Robert Tweddell, G1RST, was
recently awarded a Standard
Transmitting Certificate on
144MHz, 40 countries confirmed
(two-way) on 50MHz, 175
squares confirmed on 50MHz,
DX 25 country award on 50MHz,
100 squares / 20 countries on
144MHz, and 40 squares / 10
countries on 432MHz.

Another bumper package
broughtcertificates for Colin Red-
wood, GBMXL, covering 20 coun-
tries two-way on 50MHz, 10
squareson 1.3GHz,anda DX 25
countries award on 50MHz.

RADIO COMMUNICATION October 1995

The achievement of Derek
Thoms, G3NKS, in becoming the
third person to be awarded the
70MHz 45 squares / 8 countries
certificate, illustrates whatcan be
worked on the 4m band. Derek
just needs to have a confirmed
contact with Cyprus to have
worked all 10 possible countries
with a 4m allocation.

Congratulations to all award
recipients who include:

50MHz. 10 countries G8FDJ,
G70RH, G1EFL.20cG1HLT.30c
G7GYS, G7KAQ, GB8CDW. 70c
G1SDO, G4FVP, G4SEU. 80c
GOLCS. 110c GEHKM.

25 squares G7RUY. 50s
G8CDW, G7GGM. 100s G7GYS,
G7KAQO, G4DCJ. 225s G1SDO,
G4SEU. 250s G7BXS. 275s
GWBVZW. 3255 G8BQX.

DX Award 25 countries

G0S00, G7GYS. 75¢c G4SEU.

144MHz. Standard Transmitting
Award GOGRI.

40squares/10countries G3RHH,
G70RH. 60s / 15¢ G3FIJ.

432MHz. Standard Transmitting
Award G3YHF.

70squares/ 15 countries. G4MKF,
GBNEY.

1.3GHz. 50 squares G6HKM. 85s
G3XDY.

24GHz. Advanced Award (150km)
GBXM/P.

Details of the RSGB VHF / UHF
awards are contained in the 1995
RSGB Call Book or may be ob-
tained from the awards manager,
lanLCornes, G40OUT, 6 Haywood
Heights, Little Haywood, Stafford
ST180UR, ortel: 01 889 882262.
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On 8 July, Sharp UK held an open day at their factory in Wrexham, Clwyd, to

celebrate their 10th anniversary. As part of the celebrations Taizo Arakawa,
GWORTA, Sharp UK Quality Control Centre Divisional General Manager, puton
special event station GB4SUK and a display of amateur radio magazines and
posters, He is seen here with the Mayor and Mayoress of Wrexham, Mrand Mrs
Michael Morris, and on the mic lan, GWOVML.

Sitting the RAE at College?

THE RSGB MEMBERSHIP Liai-
son Committee wishes to hear
from all those applying for RAE
courses or RAE examination
places. Please send details of the
college applied to, the college’s
reply, the course fee proposed,
and the examination fees
charged. Input from non-RSGB
members will be welcome. The
Committee would alsolike to hear
from individual clubs (whether
Affiliated Societies or not) which
run their own RAE courses, asto
the arrangements made for tak-
ing the examination, and what
fees (if any) are charged for their
course, and for the exam.

This is in order for the Commit-
tee to be able to counter cases of
potential RAE candidates being
discouraged from taking the
courses or examination by some
colleges. There have been some
cases of colleges not returning
fees should they decide to termi-
nate the course, orcourses being

Amateurs
Prosecuted

AT CROYDON Magistrates Court
on 14 March, a licensed radio
amateur pleaded guilty to the
charge of possessing and intend-
ing to use an illegal CB set. He
was fined £100 and ordered to
pay costs of £635. The equip-
ment was forfeited.

And at Barnard Castle Magis-
trates Court on 5 April, alicensed
radio amateur pleaded guilty to
using radio apparatus other than
in accordance with the appropri-
ate licence. He was fined a total
of £150 and ordered to pay costs
of £25. A large amount of private
mobile radio equipment was for-
feited.

These are just two examples
of successful action taken against
individuals who abuse amateur
radio.
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given by members of college staff
who know little about amateur
radio themselves. In many areas
local colleges refuse to provide
facilities for external candidates
to take the exam. It is hoped that
the information provided to the
Membership Liaison Committee
will provide evidence thatthereis
aproblem andthen give the Com-
mittee the weapon with which to
fight the case.

All input will be confidential,
but the data collected will be pre-
sented as a report, initially to
RSGB Council. Letters should be
addressedto P Essery, GW3KFE,
287 Heol-y-Coleg, Vaynor,
Newtown, Powys SY16 1RA.

Senior Novice
Instructors

THERE ARE VACANCIES for
Senior Novice Instructors in
Gloucestershire, Oxfordshire,
Somerset and Wiltshire. Anyone
interestedin takingonthese posts
should contact the Project YEAR
Co-ordinator, Phil Mayer, GOKKL,
16 Haig Ave, Poole BH13 7AJ, or
tel: 01202 700903, for more infor-
mation about the work entailed.
Two new Sls have recently
been appointed. They are: for
Humberside, Bill Jackson,
GODLL, 22 Cliff Gdns, Oswald
Rd, Scunthorpe, South Humber-
sideHU7 OEP, tel: 01724 846441;
and for North Yorkshire, Tony
Easom, G40PI, 1 Station Cl, West
Ayton, Scarborough, North Yorks
YO13 9JQ, tel: 01723 862169.

@ |INTHE SEPTEMBER Radio
Communicationwe congratulated
MrJ E Hodgkins, G3EJF, for hav-
ing attained 50 years of RSGB
membership. Infact, MrHodgkins
resigned in 1993 and we would
like to apologise to him for this
error.

News from the RA

THE RADIOCOMMUNICA-
TIONS AGENCY is moving from
its familiar address of Waterloo
Bridge House to the Docklands
this month. The move will be
completed over the weekend of
14 / 15 October and the new
address is: Radiocommunica-
tions Agency, South Quay Three,
189 Marsh Wall, London E14
9SX. The newtelephone number
(General Enguiry Point and
Switchboard) is 0171 211 0211.

The RA launched its 1994 /95
Business Review and Annual
Reports and Accountson 17 Au-
gust. Following feedback from
customer surveys, the annual
report has been split into two
separate documents for the first
time. Launching the reports, the
RA’s Chief Executive, Jim Norton,
said “we care what our custom-
ers think of our service and have
introduced a rolling programme
of customer surveys by MORI
andinitiated a series of seminars
around the country given by sen-
ior Agency management and lo-
cal staff”.

The Business Review makes
interesting reading: it shows that
there were atotal of 61,457 Ama-
teurlicences asof 31 March 1995,
a slight decrease from the year
before, although Amateurs still
represent the largest single cat-
egory of licence-holders in the

UK. The second-highest group is
Maritime licences, whichhad over
58,000 licences.

The report says that "progress
was made on a wide range of
issues in relation to amateur ra-
dioinourregulardiscussions with
the Radio Society of Great Britain
(RSGB). Good progress was
made in reviewing the arrange-
ments for packet radio - which is
the key initiative currently under
discussion”.

Copies of the Business Re-
view and Report and Accounts
are available from the RA Infor-
mation and Library Service - but
please note the new address /
'phone number from 15 October,

Left: Barry Maxwell, Director RA Local Customer Services, RIS, Monitoring and
Quality Assurance; and right: Jim Norton, RA Chief Executive, at the launch of
the RA’s 1994 / 95 Annual Report and Business Review on 17 August,

RSGB Regional Meeting in GM

A FINAL REMINDER that an
RSGB Regional Meeting will be
held in Inverness on 28 October
at 2.00pm. The meeting will be
open to all members of the Soci-
ety and all with an interest in
amateur radio.

The RSGB President Clive
Trotman, GW4YKL, will be at-
tending, along with other mem-
bers of RSGB Council, and light
refreshments will be available.

The meeting will be held at the
Highland Regional Council Local
Authority Emergency Operations

Centre, off Macintosh Road in
Inverness, and directions or
further information may be ob-
tained from the RSGB
Liaison Officer, Mrs Elaine
Shread, GM7TZT, 15 Hardie
Court, Aberchirder, Huntly, Aber-
deenshire AB54 5TG, tel: 01466
780739.

® THE RADIO AMATEUR
Association of Thailand (RAST)
now has the King of Thailand as
Patron.
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With over 14,000 products
the new Maplin Catalogue
IS now bigger than ever
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THE EIFFEL TOWER THE NEW MAPLIN CATALOGUE
Built in 1889 by Alexandre Gustave Eiffel, Built for 1996 by Maplin, the new catalogue is
the Eiffel Tower is 884 feet high and almost 1,200 pages long and gives an unrivalled
gives an unrivalled view of the view of the whole world of electronics.
whole of Paris. Now Only £2.95

LATEST NAVIGATION SYSTEMS ive RANGE OF CLOCKS AND WATCHES
FROM £5 T0 £560 P F22 FROM £4 10 £40

Radio
Controlled

Clock
£27.99

OVER 300 KITS FOR YOU T0 BUILD OVER 100 PAGES OF COMPUTER
FROM £570 £599 COMPONENTS FROM £1 T0 £3700
e ol

EXCEPTIONAL RANGE OF TEST [ I Pmrmegry v ey EXTENSIVE RANGES OF COMPONENTS FROM
EQUIPMENT FROM £3 T0 £1300 IR ST . MICROSWITCHES T0 MICROPROCESSORS

T ko1 €5 A ENEORSEEENY0 WIS

Get your copy now from WH SMITH, John Menzies and Maplin stores nationwide
Or order direct NOW on 01702 554161

Catalogue Mail order Price £3.45 (inc p&p). Prices refer to the 1996 Maplin Catalogue and are inclusive of VAT.
All items are subject to availability. E&OE. Maplin Electronics, P O. Box 3, Rayleigh, Essex, England SS6 8LR.



Congratulations to Richard (Dick) Leeves, G2LV, of South Molton, Devon, who
- on 27 September - celebrates the remarkable achievement of 75 years as a
radio amateur! At 91 years of age, Dick is still active on the air and has regular
QSO0son80m witha number of operators, including Melly Rawlins, GOBIS, with
whom he is pictured here.

International Friendship

WE RECEIVED a long letter for
The Last Word from Keith
Castley, GOFDJ. It was too long
for The Last Word, but we felt
that it illustrated the concept of
‘international friendship through
amateur radio’ so well that it
should be published somewhere.
Here, in slightly edited form, is
what Keith wrote:

| remember the days of ‘rub-
ber stamp’ QSOs with Russian
stations. How times have
changed. Now that | am a GO |
have made friends with many
people throughoutthe world. One
friend is Vlad Lambrianov,
UABJD, who | have known for
around four years. After my first
QSO |QSLddirectto himand put
a note with my card saying |
would like a road map of Russia
[Keith is a truck driver by profes-
sion - Ed]. He sent a map by
registered post with a letter tell-
ing me how sorry he was that it
was not in English and that he
was sorry it had taken him some
time to locate one. In fact he had
to make several phone calls to
Moscow from his home in
Vladikavkaz, 2000km south, as
he could not buy a map there.
And the cost? - “nothing: a gift,
from your Russian friend”.

In the early 1980s Vlad made
a start on the RSGB 5BWITUZ
award and after around eight
years had all the contacts and
QSLs required, so in 1989 he
sent £17 to the RSGB to get the
plaque. £17 is a lot of money for
him, as he only earns the equiva-
lent of £3.35 per week, even now
in 1995. He received a certifi-
cate, but never received the
plaque. During those long years
of waiting he became very un-
happy with the RSGB and tried
on several occasions to get G-
stations to help him find out what
had been the problem. He never
received any response and over
the yearsthatmade him see usin
averydifferent light: he nolonger
saw us G-stations or the RSGB
as ‘gentlemen’. When | heard all
this from him, | was not going to
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letthe problem carry onanylonger
and | am happy to say that the
situation has now changed for
the better.

In September 1994 David,
GOPWA, and Jeff, GOAMY, went
to Vladikavkaz to visit Vlad. | was
later given a ‘video letter' which
showed Vlad in his shack. The
walls are covered in diplomas
and plagques and the video
showed a space for the missing
plague. That space is now full. |
had confirmation from Viad that
he finally received his plaque in
the middle of June. We would like
to thank Fred Handscombe,
G4BWP, the RSGB HF Awards
Manager -avery fine man - forall
his help, and also Peter Kirby,
GOTWW, RSGB General Man-
ager, who finally brought the
plaque saga to a close 15 years
on - thank you both.

Davidand Jefftook outa Yaesu
FT-757 rig worth £800 for Vlad
‘as a gift’, and also a Bencher
Morse key. Vlad was CW speed
champion of the Caucasus at the
age of 15, he is now 42 and still
loves high-speed CW. Vlad
needed a particular plug to fit in
the rearof the FT-757, which was
impossible for him to obtain in
Russia. For me, it just involved
one telephone call to my local
radio store, Waters & Stanton in
Hockley, Essex: did they have
the plug Viad required? | got a
phone call straight back and was
told no plugs could be sold with-
outthe complete lead, which they
had ordered for me. | had my
credit card ready to settle the bill
but there was no charge. When |
explained it was going to Russia,
Waters & Stanton said “it's free,
with our compliments”. May | just
say even in these tough times
‘what a company'! Thank you to
all the staff at Hockley.

Vlad now has a very large Un-
ionJackflag hangingin his shack.
His faith has been restored in us
G-stations and the RSGB. Thank
you all gentlemen, from myself
and my friend Mr Vlad
Lambrianov, UABJD.

JOTA ’95

AS IN PREVIOUS vyears, the
RSGB will be producing an infor-
mation pack for UK groups par-
ticipatingin Jamboree on the Air,
which this year takes place on 21
/22 October.

The pack will include a list of
known participating stations and
details ofthe countries which per-
mit third-party Greetings Mes-
sages during the event. To en-
sure yourclubis onthelistplease
send your GB call application to
arrive at HQ no later than 29
September. Groups using a GX
or similar club callsign should
notify HQ as well.

If you would like to receive an
information pack, please send an
SASE (A4 size with 38pinstamps)
as soon as possible to Fiorina
Sinapi at RSGB HQ.

Q THE RADIO Amateur
Invalid and Blind Club - Northern
Ireland wishes to thank mem-
bers of the Mid-Ulster Amateur
Radio Club for their efforts in
arranging a street collection on
behalf of RAIBC-NI on 5 August.
The proceeds of £382.92 will be
used to purchase radio equip-
ment in Northern Ireland.

@ A REMINDER THAT the
GB2RS national news can be
heard on the 'phone by dialling
0336 407394. The news is up-
dated on the Wednesday after-
noon before the Sunday of the
GB2RS broadcast and remains
available until the Wednesday
after the broadcast.

[ ] KEN ROSIER, G3DJK,
sends 73 to his old colleagues
who remember him as XZ2AF
from Burma, fifty years ago: ‘QSL
to G3DJK or write QTHR'.

Mike Pavely, G3GWD, recently visited Yakutia and met Nick Zinin, RAOUZ, and
George Penya, UAOQAS, at the UKOQWA / RK0Q Yakutsk Radio Club station.
The club sports full-size 40m 3-element and 20m 6-element beams at 100ft as
well as quads and wireantennas. Mike reports he was the first G to visit the club
and quite possibly the first G to visit that remote part of Siberia. Above: left to
right RAOUZ, UAOQAS and G3GWD.

GI Super Station

UK CONTESTERS take notel
RadCom has got wind of a Cali-
fornian-style ‘super station' be-
ing built in Northern Ireland.
These are the first pictures of the
antenna towers going up at the
location of Ivor Greenwood,
GIOALJ, in Dundrod, Co Antrim.
The unit under construction is a
200ft rotatable tower which will
eventually sport stacked HF
monoband Yagi arrays. Already
completedis a 120ft tower which
will also take monoband HF
beams. The ‘small' tower with
antennas already fitted is, infact,
a 60ft tower with a TH7DXX
tribanderand 2mbeam. We hope
to bring more pictures of the com-
pleted installation in all its glory.
Watch this space!

AN KYLE, GIBAYZ

Pt
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THE EMC COMMITTEE has had
discussions with Council and has
agreed on a policy to enable us
not anly to survive into the new
century, butalso play a partin re-
establishing the positiveimage of
amateurradio, which has declined
with the coming of push-button
global communications.

A major part of the Commit-
tee’s work has always been to
give advice to members so that
they can solve their own EMC
problems. It is essential that all
amateurs realise that EMC s part
of the art and science of amateur
radio. Minimising all types of in-
terference is a self-training activ-
ity just as much as home con-
struction, learning Morse, or writ-
ing software.

The Effect of the EMC
Regulations

By now everyone must be aware
that the new European EMC Di-
rective comesintoforce in Britain
on 1 January 1996. The regula-
lions cover practically all types of
electrical and radio equipment
sold after that date. The effect of
these regulations will not be no-
ticeable for some time but al-
ready there is a change in atti-
tude by industry, the service pro-
vidersand govermment agencies,
to EMC problems.

The twoaspects of EMC which
interest amateurs are break-
through (interference caused by
the fundamental amateur signal
breaking throughinto a suscepti-
ble piece of equipment), and in-
terference to amateur reception.

1. Breakthrough.

Under the new regulations, all
domestic equipment will have to
have a reasonable degree of im-
munity to unwanted signals, which
is adequate for atypical domestic
environment,

2. Interference to Amateur Re-
ception.

The new regulations limit the per-
missible emissions fromall types
of electrical and electronic equip-
ment, but since the regulations
are framed round large signal
services such as broadcasting,
the levels are much higher than
amateurs would like to see.

3. How This Affects EMC Com-
mittee Policy.

In the long run, interference to
reception will probably be the
most serious threat to amateur
radio, and the Committee is
putting a great deal of effort into
‘behind the scenes work’ in this
area.

Breakthrough and its social
consequences is the most seri-
ous problem at the present time,
and it is here that the change of
attitude is most significant. Since
the regulations do not cover the

The Role of the EMC Committee

operation of equipment in abnor-
mal EMC environments such as
the relatively high field strengths
which may exist close to a trans-
mitter, itis reasonable to expected
that the immunity of susceptible
equipment should be increased
by the fitting of ‘mitigating
measures'(mitigatingmeasuresis
the official term for devices such
as ferrite chokes andfilters which
are fitted in the external leads of
susceplible equipment.)

In cases of breakthrough to
neighbour's equipment, the Com-
mittee's advice is that the ama-
teur should first look to the layout
and operation of their station
(good radio housekeeping). Sec-
ondly, they should co-operate with
the neighbour in determining
whether the problem lies in the
neighbour's installation, or
whether the equipment is func-
tioning normally and mitigating
measures are required. The Com-
mittee cannot advise on how a
member should deal with a neigh-
bour. Many amateurs find that, in
simple cases, the easiest way is
to lend suitable filters or chokes
on the understanding that they
will be returned when no longer
needed. It is our policy to publi-
cise low-cost chokes and filters,
to minimise financial considera-
tions.

Some installations, such as
complex alarm or telecommuni-
cations systems can only be dealt
with by the installer. In a number
of cases the Committee has been
successful in persuading install-
ers that RF immunity is not only
an obligation, but also makes
good commercial sense.

Members are reminded that it
is most unwise to modify any

equipment which is not their own
property.

Where a neighbour refuses to
co-operate and persists in har-
assing the amateur, or where
neighbour's equipment clearly
has much poorer immunity than
the levels defined in the regula-
tions, and the neighbour refuses
to acknowledge this, then the
Society may be able to help. How-
ever, each case will have be con-
sidered on its merit, and it will be
essential to be able to show that
the amateur has made a genuine
effort to resolve the problem.

The Function of
Committee Members

The Co-ordinators.

The co-ordinators give EMC ad-
vicetomembers onthetelephone,
or by personal contact at clubs
andrallies. The co-ordinators role
does not include visiting the
homes of members.

Most routine EMC problems
are dealt with by co-ordinators,
whose phone numbers can be
found in the Call Book and are
also published from time to time
in Radio Communication.

Cases which, for one reason
or another, cannct be solved at
co-ordinator level, are passed to
a Committee member specialis-
ing in that type of problem. In
practice this usually means cases
which involve contact with manu-
facturers, or service providers or
the RA.

The Corresponding Members.

The Carresponding Members
provide specialist back-up to the
Committee. EMC has become
such acomplex issue that a wide
range of expertise is essential.

AUTUMN 1995 IS the start of
the 75th anniversary what is
probably amateur radio’s
greatest achievement: the dis-
covery, development, and ex-
planation of long distance,
shortwave radio communica-
tion. The period began in the
autumn of 1920, when radio
amateurs tried to get signals
heard across the Atlantic, and
ended in 1925 with the expla-
nation by American radio ama-
teur John Reinartz of how
shortwave propagation works.

Amateur radio signals were
heard across the Atlantic for
the first time in 1921, the first
trans-Atlantic QSO took place
in 1923 and the first QSO with
the Antipodes was in 1924.

Radio Pioneers Commemoration

These were heady pioneering
days, forradio amateurs were
way ahead of the profession-
als.

Over the next five years,
Rob Micklewright, G3MYM, is
planningto commemorate the
75th anniversaries of some of
the amateur radio achieve-
ments of 1921 to 1925. The
first such event is scheduled
for the beginning of February
nextyear, and willcommemo-
rate the 75th anniversary of
the first attempt to get ama-
teurradio signalsheardacross
the Atlantic. These attempts
are described in World at their
Fingertips (p62) and The
Bright Sparks of Wireless
(p26).

RADIO COMMUNICATION October 1995

—RadCom—

NEWS

Full Committee Members.

Apart from everyday organisa-
tional tasks, the full members
have two major roles. The firstis
to deal with the cases passed up
to them by co-ordinators. The
second, and in the long term the
most important, is to ensure that
amateurs get the best possible
deal in any regulations or codes
of practice involving EMC. For
this reason the Committee main-
tains contacts with manufactur-
ers and service providers and
has working relations with the RA
and other bodies who form policy
in the EMC field. Internationally
the Committee exerts consider-
able influence via the IARU.

What the Committee
Does for Members.

1. Givestechnical advice to mem-
bers on how to solve their EMC
problems.

2.Maintains contact withthe EMC
groups and committees in other
countries, both directly and via
the IARU.

3. Carries out investigations to
identify products which are po-
tential sources of EMC problems
and to bring defects to the notice
of manufacturers, and if appro-
priate, the enforcement agencies.

4. Keeps a watching brief on new
technology so that members are
forewarned of future problems.

5.Where appropriate, assistance
can be given in the preparation of
letters or similar documents.

6. Where appropriate, the Com-
mittee can request the involve-
ment of the Society's solicitors in
the legal aspect of a case.

What the Committee
Cannot do for Members.

1. The committee cannot visit
members to solve their problems.
Visitstomembers homes areonly
made in exceptional circum-
stances.

2. The Committee cannotbecome
directly involved in the social as-
pects of neighbour disputes.

® THERE ARE vacancies for
RSGB Liaison Officers in
Oxfordshire and Gloucestershire.
Anyone interested should
contact the Zonal Council Mem-
ber, G3YGF, QTHR. The RLO
for Avon, Dave Colling, G4ZYF,
has offered to deal with queries
from Gloucestershire in the
meantime.

® THE |INTERNATIONAL
Short Wave League (ISWL) has
informed us thatthe newaddress
of their awards manager is:
MrHerbert Yeldham, Belle Fleurs,
Wade Reach, Walton on the
Naze,Essex CO14 8RG.
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Planning a new —]
mast? Choose...
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TUES

SA'I'
10-5pm

Amateur Radio Communications Lid ARG

With regret we will not be exhibiting
at the Leicester Show this year
We refuse to enter the current

silly price war

and we will be passing on our fourflgure Leicester expenses by way of . . .

R sSPECIAL DISCOUNTS
RN 1O0TH - 24TH OCTOBER

Call us now on 01925 229881or Fax 01925 229882

| ‘.xD - ‘.;E.\‘: ?‘st
'Secondhand corner ,ﬁ'*—"‘“g\c' s‘; Nﬂeﬁ
IC-765 ¢/w SP-20 - as new £1650.00 W N\P\)ﬂ‘ ‘C-528 Handie A E. AD- 9% £275.00
FT-990 in mint condition ciagogo & WO 629 TH21E £99.00
I TS-680 + MC-60/AT-250/SP-430/MB-430 £TEL i‘l DJ-560 Dual band handie £225.00
| TS-B11E-v.g.c. £525.00 AR-1500 £225.00
TS-530S + Desk Mic £475.00 AOR-800 Handheld scanner £135.00
! FT-1075 £350.00 AR-2500 Scanner £299.00
| TS-520 - good condition £325.00 AR-2002 Scanner £260.00
| FT-77 + FC-700/FP-700 £575.00 ERA Microreader |l £110.00
| FTI-747GX + FM - excellent condition £525.00 R-1000 Receiver £275.00
| FT-840 - boxed £625.00 FRG-7700 + FRT-7700/FRA-7700 £425.00

TS-820 + AT-200 £TEL AR-3000A - boxed £650.00
| The above represents only a part of our stocks, please phone for details

KN I & ASK ABOUT OUR LOW COST CREDIT SCHEMES & INTEREST FREE HP FREE PARKING

38 Bridge Street, Earlestown, Newton-le-Willows, Merseyside WA12 9BA




RADEOIV
MTECRNIGAL
FEAURE

A TRULY INTERNATIONAL
PROJECT

SUCCESSFUL USE OF AMATEUR satel-
lites, OSCARs 10 and 13 require a single
multi-mode VHF/UHF rig delivering 50to 100
Walts (or at least a 2 meter receiver and a
70cm transmitter) and two directional anten-
nas (one for 2 meters and one for 70cm) that
can be aimed in both azimuth and elevation.
Phase 3D, currently under construction, is
aimed at significantly simplifying these re-
quirements plus adding many other modes of
operation, ie frequency choices.

A number of specific design features are
being incorporated into Phase 3D to make it
much more accessible to amateurs through-
out the world, as well as more flexible for the
years to come. However, in addition to sub-
stantially reducing the ground station require-
ments, Phase 3D is being specifically de-
signed to assist the continued march of ama-

The Phase 3D
Amateur

Satellite

Reprinted courtesy of The Amsat Journal

teur radio toward ever higher frequencies -
begun in the early 1920s at 200 meters. This
is important if amateurs are to retain the use
of these bands; which, in the next century,
may turn out to be some of the most valuable
assignments we have.

As commercial and government communi-
cators have already discovered, satellites
can make these upper reaches of the spec-
trum very useful for communication between
widely scattered points on the Earth. In addi-
tion, the time may not be too far off when we
are using the GHz bands to talk to radio
amateurs on space stations, the moon and
planets. Phase 3D will give us the incentive
we need to begin making more use of these
valuable assignments.

Phase 3D is truly international in scope.
Not only is it being aimed at bringing satellite
operation to within the reach of virtually every
licensed amateur in the world, but it is being
designed and built by an international team

comprising people from some dozen coun-
tries. Much of the early conceptual work was
done in Germany. Three of the transmitters,
which will be aboard, are being built in that
country. The 10 meter bulletin transmitterisa
product of the South African AMSAT group.
The 2 meter transmitter is being designed
and built in the UK. A group in Finland is
supplying the 10GHz transmitter and its as-
sociated antenna. The 24GHz transmitter,
along with its antenna, is coming from Bel-
gium. The IF matrix and LEILA (more about
this later) is of German design. Receivers are
being supplied by groups in Belgium, Ger-
many, Slovenia and the Czech Republic. The
propellant tanks came from Russia. What
promises to be a very interesting camera
experiment is the product of the Japanese
JAMSAT group. All of the spacecratft's anten-
nas, with the exception of those associated
with the 10GHz and 24GHz transmitters, are
being developed by a US team. A group in

Incli D':Etartﬁe{kf ro,rn
Motor burn Orbit 2 ar m —"@
nation | pecigee | Apogee K
1 A i=10° 500 35000
. in
2 I ro Perigee Y
3 8 |i=10"| 500 | 47000 K O
N,

in ™,
4 ji \‘5& Apogee AN
5 C |i=60"| 4000 | 47000 R
& Dritt without motor burn J
7 D i=60" 4000 47000

in
8 m'%ﬂ. Apogee
9 E [|i=634" 4000 47000

Stable orbit

Apogee alter

—— approximately
2 years

Oritt of the 60" i-Orbit
(without motor burn)

(CnsaH RoTsa

Fig 1: The progressive orbits of the Phase 3 spacecraft.
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INTERNATIONAL
SATELLITE

Hungary is supplying the Battery Charge
Regulatorand a communications experiment.
Construction of the spaceframe and the launch
vehicle adapter are taking place in the US
where much of the mechanical and thermal
design work took place.

Other contributions to the Phase 3D project,
from this part of the world, include the design
and construction of the GPS subsystem, the
latter with some help from Canada. Much of
the basic design for the main spacecraft
computer, the IHU, came from Germany; but
itis being built by a US team with German and
British help. In addition, this same group, is
also undertaking the design and construction
of two other Phase 3D computers. One of
these is called RUDAK and the other is a
dedicated computer forthe GPS experiment.
The Arc-jet motor is currently under develop-
ment by a group at the Institute for Space
Systems at the University of Stuttgart in Ger-
many. Radiation testing of various solid state
components has beentaking place in Canada.

Assembly and check-out of the spacecraft
is taking place at a facility set up in Orlando,
Florida. Launch, aboard the second test flight
of the European Space Agency's new heavy
lift Ariane 5 vehicle in April 1996, will be from

ESA’s launch complex at Kourou, French
Guiana in South America.

The PHASE 3D spacecraft will be a sec-
ondary payload on the Ariane 5 launch vehi-
cle and the low-inclination initial orbit pro-
vided by the launcher must be modified over
the course of two years to give optimum
world-wide amateur radio coverage as shown
in Fig 1 (see ORBITS in part two). This is
donein stages using two propulsion systems;
a high thrust liquid rocket motor and a lower
thrust Arc-jet system mentioned earlier.

A NEW APPROACH

PREVIOUS AMATEUR SATELLITES have
utilised transponders. A transponder can be
characterised as a single box which receives
signals on one band of frequencies and puts
outan amplified replica of these same signals
on another band of frequencies. Instead of
dedicated transponders, which limit flexibil-
ity, Phase 3D will employ the approach shown
in Fig 2. The satellites communication pack-
age will consist of a series of receiver front-
ends and transmitter mixer/power amplifiers
linked by a common IF. The outputs of any of
the receiver front-ends can be connected to
the IF Matrix, which in turn can be connected
to any of the mixer/power amplifiers - all

Band Uplink Downlink
15m (21MHz) H None

10m (20MHz) None T

2m (146MHz) v v
70cm(435MHz) u u

23cm (1260MHz) L None

18cm (2.4GHz) s s
5cm(5.6GHz) i None

3cm (10GHz) None X

1.25¢cm (24GHz) None K

*The 10 meter transmitter is for fumishing bulleting
and similar information only and is not configured to
support two-way communications.

Table 1: Phase 3D Band Designations.

PHASE 3D

under computer control. This means that
uplinks and downlinks can be set up on any of
the bands for which hardware exists on the
satellite. This is very important, because no
one can say for sure what bands will be most
visible for uplinks and downlinks in, for exam-
ple, 2005 - the year that Phase 3D will be nine
years old, and expected to be still going
strong. By configuring the satellite in this
manner, a variety of circumstances can be
accommodated by software loaded from the
ground. The expected arrangement of uplink
and downlink frequencies is illustrated in
Fig 3(see page 21). Because of this flexibility
to interconnect various receivers with various
transmitters; the old 'Mode’ designations,
which amateur satellites have used foryears,
has become obsolete. As a result, a new
system of designations will be put into use
with the launch of Phase 3D. This calls for
separate letters designating the various uplink
and downlink bands. Each uplink/downlink
configuration will employ one or more letters
depending on what uplink(s) and downlink(s)
are activated. The uplink(s) will come first,
followed by the downlink(s), separated by a
‘f'. The various bands, currently planned for
Phase 3D, will be designated as shown in
Table 1.

Thus, what we currently call ‘Mode B’ will
become ‘Configuration U/V'. No doubt, in use
this will be shortened to ‘Config.U/V'. Be-
cause of the flexibility offered by the matrix,
combinations such as ‘Config.UL/VSX' are
possible. (Satellite tracking software writers
please take note). Naturally, combinations
such as U/U or V/V are not possible because
transmitters and receivers cannot be oper-
ated simultaneously on the same band.

OVERALL DESIGN
CONSIDERATIONS

FOUR SPECIFIC DESIGN features are be-
ingincorporated into Phase 3D to provide this

29MHz 145MHz 145MHz 435MHz 435MHz | | 1269MHz | | 2401MHZ 2401MHz 5-6GHz 10:-5GHz 24GHz
Tx Tx - Relay Rx T | Relay J Rx Ry Tx - Relay |+ Rx R Tx Tx
il bill HERIER SRR
! !
I Li—m,
-
1 [r
|| 23MHz IF matrix
% LEILA
10-7MHz -15dBM
\l: 2446MHZ
i z
l Motor
PSU control
Atitude | unit |
H H control Intlight
= A — Tl system il houseilt(ﬁgging RUDAK Liq;nid Arc jet
ux ain un motor motor
Solar 1l
=34+ ba“'-"'z’ I?attery l ight computer l
H H
pane >t Br?"ery = ehsor l r.—._.“-.—“_i TYTY YYTT
charger Sensors S5ensors -
panel 2% regulator 1 i
Scope Hard wire
24 channel
Torque | |Reaction camera or RF
ggll'?erl --Pt- cu‘i:lls wheels experiment GPS receiver
Data
©RsED ACTSS l J, POower s===sss===

Fig 2: Block diagram of the radio equipment showing the flexibility afforded by this new approach.
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THIS MONTHS SPECIAL
Yaesu FTOO ony 21069

- S

Yaesu FT-900AT ony £1199

HF VHF/UHF
TRANSCEIVERS HANDF’s &
KENWOOD PORTABLES

YAESU

TS8-950SDX list £3995 our price £3495
TS-8508  list £1809 our price £1579

FT-11R list £324  our price £275

T BT oma L e TRANSCEIVERS 4 Iist£369 ourprfcems
FT-51R list£529  our price £449

TS4508  st£1499. ourprice£1299. G o FT-4166  list£369  our price £249
TS-4505AT list £1649 ourprice £1438 o aony st £1795 our price £1569 FT-200R2  list €599  our price £500
T5-508  list£1058 ourprice £929 |c.p764  |ist£1495 ourprice £1395 FT-690R2 list£649  our price £549
IC-281H  list£449  ourprice £399 FT-790R2  list£749  our price £625
IC-2000H  list£369  our price £329

IC-2340H  list2689  ourprice €599 JCOM

IC-Z1E  , list£529  our price £459

KENWOOD IC-2GXE  list£255  our price £225
TS-790E  list£1959 our price £1699 IC-2GXET  list£279  ourprice £228
YAESU TM-255E  list£949  ourprice £829 IC-T22E  [ist£259  our price £229

FT-1000  list£3999 our price £3309 TM-455E  list£1059 our price £925 WAy L P Al e 28
Fr_gge |ist 22399 Bl pnca 2239 TM'?SSE Ilst £739 our pnﬁe 2645 IC-WI‘I'!E |ESt 2459 our pm:e £41 9

TM-251E  list£419  our price £359

FT-990/DC fist £2099 our price £1779 5
st Durpm ci1gg MO lSLES79  ourprice £519 KENWOOD
b TH-79E st €479  our price £419

FT-900AT  list £1599 our price £1359 YAESU TH-22E list€254  our price £219

FF840  [ist£959  our price £819 _ : .
; FI-736R  list£1999 ourprico£1699 142t [iSt£289 ourprice £249
TH28E  fist£819  our price £279

FT-8500  list£749  our price £659

0
ICOM FT520.  [ISt£729  our price £619 TH-48E  list£369  our price £319

IC-775DSP st £3699 ourprice 83239 prge0p  |ist679  our price £579

IC-736 list £1969 our price £1719  Fr-2500M  [ist£399  our price £339 STANDARD
IC-738  list£1649 ourprice £1433 FT-2200  list£419  our price £355
IC-729 list £1325 our price £1175 ;
IC-706 list £1195 our price EPHONE
IC-707 list 2889  our price £775

c188 sale offer price £169

e

On some items Supplies are limited
at our offer prices

Yaesu & Kenwood

1s-870 )k
Kenwood HF base station

e

FT-1000 MP
Yaesu mid-priced HF
hase station

e

FT-10R 2m
FT-40R 70cm °

Two new “Ultra Compact”
handies from Yaesu -
offering a choice of four
keypads and many new
features.

PHONE FOR THE LATEST INFORMATION
BRAND NEW YAESU UHF COMERCIAL

TRANSCEIVERS SUITABLE FOR
CONVERTION FOR PACKET

Single channel ONLY £79

SMC-545LIN/B
2 channel ONLY £89

SMC-1045L2(B)

Matching base station power supply £29.
All sets supplied W/0 mics. Mics are normally
priced at £29. However, these are available for
£10 if purchased with the ransceiver. All sets

supplied with convertion defaiis XTAL specs.

All discounts are based on recommended retail prices.
CARR A = £2.50 CARR B = £5 (Handi’s) CARR C = £9.50 (Mobiles) CARR D = £13.50 (Base Stations) CARRE = £16.50
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cushcraft

CORPORATION

D

HF Antennas

R 10121547720 VBrtical. .. oouversvseeesrscneren 219,00
R7 10 thru to 40m vertical ...

AV-3 14-21-28MHz vertical 4.3m long...... £85.
AV-5 3-5-7-14-21-28MHz vertical 7.4m long.......£149.00
APBA 8 Band Vertical

APR18A  Radial Kit

40-260  2-gle 40m Yagi

A3S 14-21-28MHz Yagi....

ASWS  12/17m 3-ele Yagi....

A103 30m Extension AWS ...

204CD 4 ele20m Yagi

154CD 4 ele 15m Yagi

D4 Dipole 10/15/20/40M...vovsseerree

Daw Dipole 120 7/30M coovorosccerirresssiasanissssseene e 1694
AdS 3-4 gle Yagi 10A5/20M ..oovvvvcssicosin £425.00
VHF Antennas

AR-270 /70 Dual Band Vertical 1.13m long.....

AR-270b  2/70 Dual Band Vertical 2.3m long...

AR2 2m Vertical 1.2m [00..cvvcviimianis

ARG 6m Vertical 3.1m long........

A148-10S  2m 10-ele Yagi 13.2dBd ... ... 550,
A144-20T 2m 10-ela Cross Yagi 12.2 dBd...................£99.00
1382 13-ele 2m Yagi £99.95
1782 17-gle 2m Yagi £169.00
A50-35  3-ele 6m Yagi £75.95
4248 24-2le 700MS Yai covvvesrsrssmssnsrssisssnnann £ 18,00

al B Al
SMC ON THE
. 1 1995, our Noriher

aff and slocks 10 le
2 s during Sepl embe

As from {2th Hrplcmlhv
The transfer of st o
Special offers for pvmmill calle

SEE

Taiwan Serene

MOBILE ANTENNAS

TSM-1005..............

TSM-1316.......

TSM-1339.......

TSM-1312 ......

TSM-1309 ....

TSA-50D4...............

BASE ANTENNAS

TSB-3301 ... 2m/70 G/Fibre 3.18m............... £68.00
TSB-3302..............2m/70 G/Fibre 1.78m.... -£59.50
TSB-3303................2m/70 G/Fibre 1.16m..............E42.50
TSB-3603..............2m/70/23 G/Fibre 3.07m .........£85.00
TSA-600/C.............. Duplexer 2/70 ‘N-N/PL leads...£25.00
TSA-GO1E........... Tmplexer 2/70/23 ‘N'VPLN,N...£43.00
TSA-B601 ............... 2/70 mini PWR/SWR meter.....£29.00

) TOKY0 HY-POWER

Tokyo Hy-Power. One can only describe their products
as “Japanese design and build quality at its very best”

LINEARS £ Garr
HL100BAO  10M Linear, 10W in 100W out PEP

B RGP ——— || I
HL10DB/20  20M Linear, 10W in 100W out PEP....... (H
HL100B/80  BOM Linear, 10W in 100W out PEP....... C
HLGEY BM Linzar, 10W in 50-60W out Rx Preamp C
HL166Y M Linear, 3110W in Auto select BO/1BOW out

Fix Preamp 29 C
HL3TWSX  2M Linear, 0.5-5W in 20-35W out variable

galn preamp. 109 B
HLB2VSX  2M Linear, 5/10/25W in S0W out preamp .......c...... 235 C
HLasU T0cm Linear, 6/10W in 25/30W Gads FET

Preamp 165 B
HLB3U 70cms Linear, 10/25W in 50W out GaAs FET

Preamp 259 €
HL180V 2M Lingar, 3110/25W /p auto select 170W out

Ry Preamp. 383 C
HL130U T0crms Linear, 3/1025W Up auto select 120W out

Rx Preamp 485 C
TRANSVERTORS
H¥240 2M to HF 80,40,20,15,10M 2.510W Drive

30-40W afp. 289 B
HXB40 GM 10 HF SPECS 85 ADOYE....ovveissrrsmmmsissbmressresitranins 209 B

A

(4 Al
MOVE wi'l ..
1 showrooms are heing i-“-“-“l--‘hf[-,hj
gds means sGrealer sm.i l‘. availe
r & Oclober. Come

YOU AT THE LEICESY

STOCKS LAST

amated. Toer
Jity and mor¢ exper

A1)
in and meel Roger Baines G

ER SHOW - STAND S8

SPECIAL OFFERS WHILE

H EVEN MORE

cate the

SMC12040 138V ABAMAX PSU ..t 10,00
FSTIMH  Hansan SWR meter 2-30MHz 20/200W 3.
FSTIV  Hansan SWR meter 50-150MHz 20/200W .......
FSTIU Hansen SWR meter 430-440MHz 5200 ..........
AITFS 711 have remote display head
Fs20 0L Hansan SWR meter 3-150MHz 1H0W ............£35.00..........
F5 200 Hansan SWA meter 3-150MHz 520W.............. £35.00..........
5200 & DL have built in dummy leads
FSTIOV  Hansen PEP SWR 50-150MHz 15150W ......... £75.00..........
HT 180 Tokyo 80m SSB/CW OR & transceiver 10W PEP.£279.00.
HT 106 Tokyo 6m SSB/OW transeaivar 10W PEP......... £319.00.
HP100S  Tokya maiching PSU for HT transceivers ..........E69,
A3217%  Met 34 ele crossed T0cm Yagl... £59.00,
103 Mat 3 ele 4m Yagi......... £35.
1444 Met 2m 4 way power splitter £29,
UGPR2m  2mgrand plane antenna...... £15.
9523 Channal master offset suppart bearing... £14,
§0144 2m Swiss Quad antenna....... -£30.00
86F 2m B/8 wave high gain mobil £15.00.
GP23 2m 3 x # colinear base antenna.. ..£39,00

B
e
e
C
C
Frha
B
B
B
8
8
G

*Used equipment index: PX = Shouthamptom BX = Birmingham AX = London
Showroom,/Mail Order 9.30-5pm, 9-1pm Sat Tel: (01703) 251549 Spares Dept 9-5 Mon-Fri Tel: (01703) 254247
SMC Ltd H& Southampton: s M House, School Close Chandlers Ford Ind Estate, Eastleigh, Hants SO5 3BY. Tel: (01703) 255111 Fazx: (01703) 263507
ARE Communications: 6 Royal Parade Hanger Leme, Ealing, London W5A 1ET, Tel. 0181-997 4476 9.30am - 5.30pm Monday-Friday 9.30cm - 1.00pm Saturday
Reg Ward & Co: 1 Western Parade, West Street, Axminster, Devon EX13 5NY. Tel. (01297) 34918 9.00cm - 5.15pm Tues-Sat
SMC (Northem): Nowell Lane Ind. Estate, Nowell Lame Leeds. Tel. (0113) 235 0606 9.30am - 5.00pm Monday-Friday 9.00cm - 1.00pm Saturday
SMC Birmingham: 504 Alum Rock Road, Alum Rock, Birmingham B8 3HX. Tel. 0121-327 1497 9.00cm ~ 5.00pm Tuesday - Friday 9.00am - 4.00pm Saturday

CarrA=£2.50 B=2£5(handies) C=£9.50(mobiles) D=£13.50 (base sialions) E=£16.50
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USED EQUIPMENT*

HF TRANCEIVERS/AMPLIFIERS

PX  ATS08 Auto ATU Matching TS50 ...,

PX ICT28 HF 100W Gen Cov RX .

PX IC735 HF 100W Gen Cov RX with PSU..,
PX  FT1000 HF Transceiver with additional Sul

PX FT757GX11  HF TW/RX Gen Cov RX.....
PX  TS130S HF 100 Watts with Ext VFO
PX FTONE HF Transceiver Gen Cov R
PX 280 HF 100W gan RX/TX ham sh..
PX HT180 HF 10W 80mir mobile SSB/CW s/ ............
BX FT747GX HF Transcelve
BX FT301DE HETr
LX FT101B HE Transcalver ... 5 i ]
LX FTI01E HE T | Band
LX  FL7000 HF lingar, boxed
LX  FT890AT HE T iver, box
LX  FT757GX HF Transceiver....
LX IC-726 HF + 6m Transcalver
LX  FT747 HF Transcafver. ...
X  TS8205 HF transceiver, no WARC bands ..
LX TS140S Hi Transceiver.....
LX  FT767GX HF Transceiver....
LX TSB50SAT  HF TX/RX with intenal ATU
LX FT757GX HF Transceiver Gen Cov Ax
AX  ICT20A HF Transcaiver.... 1
AX FT902DM  HFT f |
AX  LA-120 HF 100W amp..... X
AX  FT102 HF Transcaiver PA - 3 x 6416B's . £475,
AX  FT747GX HF 12 v Transceiver. £499.00
AX  TS430S HF Transceiver.... A
AX  TSB30S HF Transceivar....
AX IC725 HF transceiver, bo
AX IC726 HF & 6m iver, bo:
AX  TS54305 HF TX/RX FM, CW fiiter
AX  FTBO0AT HF Transcaiver with ATU
RX FT102 HF Transceiver
RX  FT707 HF Transceive
AX FT101Z HF Transceive
RA¥ TS530 HF Transceive
RX  FT1000 HF Transceiver 200 Watt Dual RX
RX  FT757GX HF Transceiver with & mirs fitted.
RX TS450SAT  HF Transceiver with Auto ATU
RX P. HF Transceivar.. ...
AX TS&70 6mirs Gan Coverage RX....
RX  30L-1 HF lin amp
AX IC735 HF TWRX
AX FT1012 L T ——"
RX FT277 HF |
AX SB104 Transceiver.
HF TXIRX

) (4 o =)
RICE CUTS
‘ Rl g yanch outside of h\“‘:h“u.
SMC Northert.
am at SMC Northern.

largesl retailh
'Ii:f- on hand within
B0 and histe

VHF/UHF TRANSCEIVERS

PX  FT2500 Dual Band Moblie Detatchable Hea £550.00
PX  TM251 2m 50watt Mobile .
PX FT815 70cms Hand Held .
PX FT51R Dual Band Hand 3y
PX FT200R 2m Multimede Portab .
PX FT736R 2m | 70cm All Mode Base S .
PX FT415 T0cms F .
PX  FT530 2m [ 706ms HHeld cooonvinniisicssiinsssninensss £3T5.00
PX IC2SET 2mir Handheld
PX €500 2/70cm hiheld transcelver ...£245,
PX DJ5SB0E 2/70cm HangdHeld.......coccinins .
PX DJFIE 2m hineld t . boxed £235.00
PX FT203R 2m handheld transceiver, charger

& antenna
PX FT530 270 Handheld....
PX  TH205E 2m Hand Held ...
PX  ICS00E 2mtr / 70cms / Head Display complets........2475.00
BX FT203R 2m Hand Held
BX TS700 2m All Mode base TXRK w.uuussmmmmmrrrinimmmiienns
LX DJ58D VHF/UHF Handheld +Mic,DC Mount .
LX DJ5S0E 2oi70cms Hand Held, ...t
LX  FT2500M 2mitr Mabile
LX TH21E VHF HandHeld
LX FT727R Hiheld dualband
LX FT2200 2mtr FM T
LX IC2SET 2mir Handheld
RX = Axminster LX = Leeds
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PHASE 3D

greater ease of use and to in-
crease its flexibility. First, the
transmitters will have significantly
higher output powers. Second,
the antennas on Phase 3D will
have higher gainthan their cous-
ins on AO-10 and AO-13. Third,
the antennas on Phase 3D will
always pointtoward Earth. Both
OSCARs 10 and 13 were de-
signed to be spin stabilised in
inertial space. Therefore, for
one part of the orbit, the ‘high’
gain antennas might be ori-
ented toward Earth. However,
for the rest of the orbit, they
are pointed out into space. In
order to provide some opera-
tion during this time, both sat-
ellites include low gain anten-
nas.

Not surprisingly, the ‘high’
gain antennas are used near
apogee and the low gain an-
tennas near perigee. But
there are lots of times when
neither set of antennas is op-
timum. Of course, since the
failure of OSCAR 10’s flight
computer, it has not been
possible to orient it, so its low
gain antennas are used at all times. Table 2
shows how Phase 3D compares with OSCAR
13 when that satellite is using its ‘high’ gain
antennas.

Keeping Phase 3D always orientated to-
ward Earth is a major undertaking in itself.
Just meeting this one objective, adds consid-
erable complication to the spacecraft's de-
sign. First, the satellite must 'know' its orien-
tation with respect to space and then calcu-
late its orientation with respect to earth -
depending on its location in the orbit.

To determine its spatial orientation, two
approaches are being taken. The primary
one employs Sun, and Earth sensors.

Asecondary, experimental system involves
the use of signals from the GPS satellites.
This makes use of the phase difference be-
tween GPS signals arriving at different points
on the spacecraft.

However, merely determining the orienta-
tion of the satellite is only part of the problem.
Once this is known, it is necessary to do
something to correct for the continual
misorientation caused by the satellite travers-
ing its orbit as well as smaller drifts that build
up over time. The way most of the big
geostationary TV satellites do itis to use gas
jets to keep the satellite in the right attitude as
wellas inthe rightorbit. When their stored gas
is used up, their useful life is over. In fact,
depletion of their stored gas is the principal
cause of the demise of geostationary satel-
lites. In addition, most big TV satellites spin.
This is done primarily to keep one side from
becomingtoo hotandthe othertoo cold. Their
antennas are mounted on platforms which
are driven by motors which turn at the same
speed as the satellite’s spin, but in the oppo-
site direction. In this way their antennas are
always aimed toward Earth.

In order to obtain as long a life as possible
for Phase 3D, it was decided eatly-on that
some means, otherthan stored gas, had to be
used to provide continuous orientation of the
satellite. The method adopted employs a set
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Example of an attitude control momentum wheel for the micro-satellite system
developed by Natheneal Chabert, UoSAT.

of spinning wheels. The momentum, associ-
ated with the spin of these wheels, reacts to
reorient the satellite. Proper operation of this
system is essential if Phase 3D is to meet its
main objective of bringing satellite operation
to many more radio amateurs on the ground.

ATTITUDE CONTROL
SUBSYSTEM

AS STATED ABOVE, Phase 3D differs from
previous OSCARSs in that it can maintain any
desired pointing angle (attitude). This is ac-
complished through the use of a complex
attitude control subsystem. During normal
operation, the pointing angle will be adjusted
continuously throughout the orbit to cause
the antennas on the top of the spacecraft to
point towards the centre of the Earth. The
otherdegree of freedom (rotation of the space-
craft about the antenna boresight axes) will
be used to maximise the amount of sunlight
illuminating the solar panels.

All pointing operations are continuously
operated by the main onboard computer, the
IHU or Integrated Housekeeping Unit. During
the times of motor firing, the computer will
direct orientation of the spacecraft such that
the motor thrust points into the correct direc-
tion. The mathematical calculations to com-
pute the necessary angles are quite involved.
Fortunately, because these same kind of
computations were also needed for OSCARs
10 and 13, the necessary programming al-
ready exists. Thus, it is planned to draw
heavily on this existing software.

The attitude Control Subsystem hardware

consists of:

@ A set of three magnetically suspended,
orthogonally mounted reaction wheels.

@ A complement of Earth and Sun sensors
and associated electronics.

® Two rings of electromagnets, the field of

which can be stepped through six direc-
tions.

®  Sixnutation dampers and the
Inflight Housekeeping Unit (com-
puter).

All ofthese components are nec-
essary to achieve successful atti-
tude control. Basically, the three
reaction wheels store the momen-
tum to provide the spacecraft with
some intrinsic attitude stiffness, like
any gyro system - or a spinning
spacecraft. But because the mo-
mentum now is in the wheels, the
spacecraft itself can remain at a
fixed attitude.

Because there are three wheels,
mounted 90° to each other, it is
possible to redistribute momentum
between the wheels by simply con-
trolling the individual speed of each.
Since the initial momentum of the
spacecraft is conserved, and thus
fixed in space, the only way a redis-
tribution of momentum can take
place is by the spacecraft itself
changing its attitude. As previously
stated, these wheels employ mag-
netic bearings, thus eliminating the
prablems inherent with lubricants
inspace, or the frictional wearwhich
might occur with conventional bear-
ings over the expected 10 to 15
yearlife of the spacecraft. The reaction wheels
are a joint project of the University of
Darmstadt, and the University of Marburg in
Germany and are nearly complete and ready
for test. Each wheel is expected to consume
about 5W of power for a total 15W.

In order to effect the attitude control, the
IHU computer requires data on the current
actual attitude of the spacecraft with respect
to inertial space. The aforementioned Sun
and Earth sensors will be used as primary
referencesto obtainthisinformation. As stated
earlier, itis also planned to be able to employ
information from the GPS subsystem to de-
termine spacecraft attitude.

It is unavoidable that solar radiation pres-
sure exerts a small, but finite, force on any
spacecraft. It would be very unusual, and
fortuitous, if this force were to pass through
the centre of gravity of the spacecraft. Thus,
this misalignment of radiation pressure causes
some small amount of torque to act on the
satellite. This ‘nuisance’ torque mustbe com-
pensated for in some way or the wheels
would have to be driven at an everincreasing
speed. This eventually would lead to disaster,
unless some means is provided to get rid of
this accumulated torque. In Phase 3D, this
‘momentum dumping'’ will be achieved against
the Earth’s magnetic field with the two ring
electromagnets.

Their operation is similar to the magnetic
torguers in AO-10 and AO-13. Of course, the
IHU computer needs a strategy to regularly
dump momentum by this system. The algo-
rithms are not very much different from those
of the above mentioned satellites. Addition-
ally, since Phase 3D will be spin stabilised
during its early life in orbit, including its first
motor burns, it, like AO-10 and AO-13, will
have the need for nutation dampers. The
units to be used on Phase 3D are residual
hardware from these earlier projects.

This magnetic torquing system consists of
two hexagonal rings of magnets with a fotal of
12 wound rods. The two magnet rods oneach
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side arein series, witha parallel connection to
the two rods on the opposite side. This allows
for a total of three magnet combinations,
each one of which is switched to send current
in either of two directions by the IHU. Thus,
six possible polar conditions are available. As
the rods are computer controlled, they can be
quickly switched to take care of spinning
conditions. Their total power dissipation is
about 10.7W. The rods are operated at about
1.2 Tesla flux (12,000 Gauss).

These torque rods and their associated
hardware are complete and awaiting installa-
tion into the spacecraft.

From this description, it should be clear
that quite a sophisticated system is neces-
sary to maintain optimum antenna pointing
for the amateur radio payloads as well as to
achieve a high level of power generation by
the solar arrays.

THERMAL CONTROL
SUBSYSTEM

THREE AXIS STABILISATION carries with it
another consideration. As stated earlier, the
TV-sats spin in order to keep any side from
getting too hot and the opposite side too cold.
As noted earlier, once in its desired orbit and
orientation, Phase 3D will not spin, but will be
orientated in three-dimensional space, with
the antennas continually facing Earth. This
continual attitude adjustment, with one side
facing the Sun, causes some interesting ther-
mal design problems. The Phase 3D solution
toovercome most of these problemsis through
the use of the four heat pipes. A heat pipe is
a thermal linkage of very high conductivity
consisting of a closed, evacuated tubular
chamber with walls lined with a wick and
partially filled with a pure fluid. The fluid used
in Phase 3D is anhydrous ammonia. The fluid
is vaporised at the hot end. The vapours then
move through the hollow core of the tube, and
condense at the cold end; from which the
resulting liquid is returned through the wick to
the hot end by capillary action. By this proc-
ess, heat is transported from the hot to the
cold end. Heat pipes typically offer heat trans-
port characteristics that are many times
greater than the heat transfer capability of the
best heat conducting materials, while main-
taining an essentially uniform temperature.
The process requires no power and operates
satisfactorily in a zero-gravity environment.
Inthe case of the Phase 3D spacecraft, the
internal ring-shaped heat pipes can be lik-
ened lo a meat-cooking rotisserie, removing
heat from one part of the spacecraft and re-
distributing the energy to other parts where it
is ultimately transported through the sides of
the spacecraft and thence radiated to space
- the ultimate ‘heat sink’. What is felt to be a

PHASE 3D

unique feature of this

heat pipe system, as
employedonPhase 3D,

is thatnone of the pipes (220 2r500z

|

come in direct contact

with space-facing pan-

| 145800 - 145-950MHz

l

els. Instead they de-

pend upon indirect re-

[%35300 - 235-800MHz | F

radiation of the heat

malrix

frominternal equipment

[1265-000 - 1z63500MHz |

mounting panelstoside

| 1268-075 - 1268:575MHz |

panels that are deliber-

10-TMHz

ately allowedtobecome

cold. All along, how-

ever, the electronic

equipment modules

maintain their desired

temperatures because
ofthe thermalinfluence
of the heat pipe sys-
tem, regardless of
whetherthose modules
are mounted on the so-
lar heated side, or on
the space-cold back-
side of the spacecraft.

The earlierPhase 3A,
B and C satellites em-
ployed several multi-
layerthermalinsulation
blanketsto assist these
spacecraft through the
thermal rigours of
spaceflight. Quite sim-
ply, suchblanketsarea
first-class nuisance to
fabricate, as the re-

[zzo0-100 - 2400600MHz | agtm
[ 2446200 - 2446-700MHz |
| 5668300 - 5668-800MHz |

Receivers {inverting) LEILA

[145:805 - 1.5-990MHz |

[435475 - a36200mHz |

[2400225 - 2400950MHz |

[ 10451025 - 10451750MHz |

[ 24048-025 - 24048-750MHz |

Transmitiers

| 28-350MHz

Bulletins only, no two-way
capabiity

quired assembly tech-
nology is very exacling.

Dason RCms

In the case of Phase
3D, the side panels of
the spacecraft will be
painted black to provide heat rejection. The
top and bottom panels will be mostly solar
energy absorbing metallic finishes of several
different types, depending upeon the location
and desired temperatures of that section of
the spacecraft. In general, the thermal design
calls forthe mean spacecraft temperatures to
be between -5% and +20°C for the expected
range of Sun angles (beta) from -80° to +80".

Extensive computer thermal analyses of
the Phase 3D spacecrafthave givenus avery
comfortable confidence that this design will
provide the desired results, without the use of
the kind of thermal blankets used on most
othersatellites including AO-10and 13. These
thermal analytic computations were accom-
plished on a home computer of the 80486-
DX2/66 class; a process that required crunch-
ing through numbers for 10 to 13 hours
(3 hours once a Pentium 90 was on line) ata
time to produce a series of temperature per-

formance curves.

Downlink AOC-13 P-3D MORE POWER
Xmtr pwr Ant gain EIRP Xmir pwr Ant gain EIRP
w dB w w dB dB w NEEDED

2m 50 55 180 130 1 9.7 1,700 AS STATED, one of the

70cm  50° 9.5 300 250 153 145 8471 design features intended

13cm 1 9.0 8 50 195 27.4 4,456 to make Phase 3D more

3cm — — - 50 20 — 5,000 accessible to smaller

1.25cm  — — - 1 20 — 100 ground stations will be the

“This transmitter is no longer functioning. use of hlghef pqwer trans-
milters. This increased

Table2: Comparison of Transmitter PEP and Antenna Gain for Phase 3D

and OSCAR-13.
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power carries with it an-
othersetof problems. First,

Fig 3: The expected arrangement of uplink and downlink frequencies.

the power must be generated. This means
more solararray area. To achieve this, Phase
3D willemploy four deployable solar panelsin
addition to the two mounted on the
spaceframe. This will be the first use of
deployable panels onanamateur satellite. Of
course, deployable panels means mecha-
nisms to initiate the unfolding plus appropri-
ate hinges and latches to achieve the desired
final configuration. The answer to the right
type of hinge was found at the entrance to
German bistros, the same kind of device
seen in old-style western saloons - the caba-
ret hinge. This type of hinge is able to swing
both ways but always return to the desired
centre position. One of the German members
of the Phase 3D Design Team first suggested
the use of this type of hinge, and actually
obtained one at a German hardware store to
demonstrate the utility of the principle on the
model of the former Phase 3D 'Falcon’ space-
craft design. As there is not the luxury of a lot
of excess space aroundthe current Phase 3D
spacecraft when installed in the Ariane 5
launch vehicle, this hinge design had to go
through several gestationsin order to achieve
thedesired device ina compact manner. This
effort included finding a spring wire able to
withstand the metallurgical and thermal rigors
of anticipated operation at temperatures as
low as -100° C. .

... to be continued
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F
NEWS

JOHN ALLAWAY, GIFKM
10 Knightlow Read, Birmingham
B17 808

REQUEST for help
has arrived from
Ray Parsons,
G3MTL, who writes
that Richard King-
ston, SN1RHM, (inNepal), would
like to arrange regular (weekly)
schedules with G stations. Any-
one interested should please con-
tact GIMTL (QTHR), tel (office)
01706 229909 or (home) 01942
818940. Ray says there have
been problems with 9N1RHM
QSLs becoming 'lost’ and he rec-
ommends that cards and IRCs
etc are wrapped in a sheet of
plain white paper in a sealed en-
velope. Please do not mention
the callsign on the envelope!

MARTIN HARRISON, G3USF,
(who is IARU Region 1 IBP Co-
ordinator) reports that ZS1J is
now operaling a 1.8MHz beacon
from his site at Plettenburg Bay at
the southern tip of Africa. The
frequency it uses is 1.817MHz
and it runs 1W into a half-wave
antennawhich runs east-to-west.
His 28.2025MHz beacon now
runs continuously with 5Wintoan
end-fed vertical. The power will
be increased to 50W soon.
LA4TEN is a new beacon on
28.211MHz from JP20 which ap-
pears to be running 250W ERP
andhas beenpulttingavery strong
signalinto the UK during Es open-
ings this summer while testing
prior to moving to a permanent
location. Finally, DLOAGS was
scheduled to begin a 24 hours
service on 18.110MHz from
Kassel in August.

John Troster, W61SQ, who is
IARU IBP Co-ordinator reports
that as of 1 August, 1995, eight of
the nine 14.1MHz NCDXF/IARU
beaconsinthe International Bea-
con Projectwere reported tobein

KHB60/B, was off the air tempo-
rarily awaiting a new callsign.
Underthe presentaperating plan,
these nine beacons will be re-
placed with new five-band bea-
cons. Afterthat, an additicnalnine
five-band beacons will be distrib-
uted to new locations making a
total of 1B beacons in all. It is
hoped that these will be located
in United Nations, NY (4U1UN/
B); in Canada (VEB); USA
W6EWX/B; Hawaii; New Zealand,;
Australia (VK6);Japan (JA2IGY);
China; Russia; Sri Lanka;
S.Africa (ZS6DN/B); Kenya; Is-
rael (4X6TU); Finland (OH2B);
Madeira (CT3B); Argentina
(LU4AA/B); Peru; and Ven-
ezuela. Those in bold type are
already on the air.

IN LATE October/November
members of the Whitton Amateur
Radio Group will be departing for
a DXpedition to the British Sov-
ereign Bases on Cyprus. Their
callsign will be ZC4DX and they
will be active from 24 October
until 6 November. They will take
part in the multi-operator single
transmitter category of the CQ
WWDX SSB Contest over the
weekend of 27/28 October. Their
equipment will cover all bands
from 1.8MHz to 2.4GHz. The HF
group will have access to the
Base’s 3-ele triband beam at 70ft
as well as a 2-ele Yagi for TMHz.
Antennas for 1.8, 3.5, 10, 18, and
24MHz will be taken from the UK
together with a full legal power
linear. A substantial effort will be
made to use the more wanted
bands/modes including 1.8MHz
and RTTY. The VHF/UHF group
will have a fully equipped satellite
station and the visit will coincide
with planned EME operation from
VE3ONT. Further information is
available from Internet at DX @
VASEK.DEMON.CO.UKorDavid
Bowman GOMRF @ GB7DEO
#37 . GBR.EU. The same group
visited the Gambia last year and
operated as C56DX. A total of
more than 8,000 QSOswas made
and a lot of interest found particu-
larly when operating on other than
14 and 21MHz - the same proce-
dure will be followed this year.
DLAMFM, DJ5BA, DK7ZT, and

operation. The Hawailanbeacon, DL80OBO will be visiting
28MHZ COUNTRIES TABLE 1995 WARC BANDS TABLE
GDAEV. .o ssss searmsssiss 123 10MHz 18MHz 24MHz Total
GAOBK ... G4YVY 73 103 60 236
GODNV ...... (CW)
GOMCT .. G3ING 77 84 34 195
GONQC GODEZ 75 55 36 166
GJ4GE ... GJAGG 47 56 27 130
GRRBM.ucamsnissinses GIOBK 17 39 17 73
2] T — G4CMZ 21 18 29 68
G2FQR ..o e 20 GOSKW 33 26 7 66
GIUACHIG e e, G4FVK 16 34 10 60
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AHBA, FOSJR, FR5SHG, JY1, KABHMS/KH3, NHBXM,

ET3AA, HSO/G4UUAV, VB5BG, VKICJ, IMGEL, 9M8DB.
AP2AL, BYSRT, E21CIN, KL7XD, RTFIZFIL, S21YE,
SUMAY, YESORI, 3B8/NKGE, 9MBDJ, SN1RHM, SV1WW.
HLOY, HSTAS, JT1KAA, V51BO, VU2JPS (Andaman), IM2/

H5ANX, TU2DP, ZD7CTO,ZD9BY, 3V8BB, SH3MZ, 9Q5TR.
A22RV, AT1EA, D3T, PYOZFB, TRBIG, VPECRT, 5X1MA,

KP2/VSECT, SORASD, T31JE, TISJJP, TZ6AK, 4U/KCOPA.

D2TT, KHBCC, §9258,VU2BIX, Z21CS5, 9G1BS, 3Q5MAC.

BAND REPORTS

Many thanks to G2HKU, G3GVV, GJ4GG, GW4KGR, and the UK DX
Packet Cluster (via G4PDQ) for input this month. The period covered was
mid-July to mid-August, Callsigns in italics were of slations lransmitting on
Cw:
1.8BMHz
0000 VE1ZZ, 457RPG, 9K2MU.
2100 SV8ZS, Z81JK, 5A1A, 9J2JA, SMBFC.
2200 OK1EE/ODS, V5/Z56Y G, VKBVZ, SM2AX,
14MHz
0600 ET3RF, FO5IW, TI9JJP, VKINS, ZK3RW, 3D2A..
0700

KL7BP, TTBAB, ZK 18N, SW1MH, 5Z4RS,
0800 KH3AF, FO50K, J28JA, S92YL, 5A1A, 5SWIMD.
0900 ARAVKICYD, JTIFAS, R1/NIFNQYFIL, WLT7DU.
1500
1600
1700

G3NG.
1800
1900
2000 ABTAN, JA, JY1, JY74Z.
2200
18MHz
0800 QDSSE, TTANU, 3B8FG, 5B4XF.
0900 HVANAC, VU2PAI YI1RS, ZA1AJ, 5A1A, 7PBSR.
1100 BV2KI, CNBMC, H44XF, PJBAD, 9Q5MRC.
1300 JAGAA, OX3LX, VB5SFC, YB2ARW, Y512V,
1400 D3T, JASXAE, JTTCO, XX9GD, 5A1A.
1600 TLBLS, TR8DF, TY1AJ, 9Q2L, 9MSFC.
1700
1800 D44BC, FYSGF, KP2VSECT, PJBAD, ZA1E.

Kirghizstan between 25 Oclo-
ber and 1 November, according
to RSGB DX News Sheet. Mario,
DL4MFM, has offeredtotakeany
cards for EX stations in view of
the very poor mail service. His
address is: Mario Fietz, PO Box
1206, D-49126 Wallenhorst, Ger-
many (to arrive before 24 Octo-
ber).

A VERY SIGNIFICANT opera-
tion took place under the patron-
age of HM King Hussein, JY1,
from Jordan at the end of July
when 4X6TT, 4Z24DX, 4X4DK,
4X6ZK, and 4X6RE operated to-
gether with Jordanian amateurs
asJY74Zand JY74X tocelebrate
the first anniversary of the Wash-